
Skin Lymphoma: The Illustrated Guide

9781405185547_1_pre.qxd  29/5/09  14:43  Page i

Skin Lymphoma: The Illustrated Guide, Third Edition L. Cerroni, K. Gatter and H. Kerl

© 2009  L. Cerroni, K. Gatter and H. Kerl.  ISBN: 978-1-405-18554-7



Skin Lymphoma: 
The Illustrated Guide
Lorenzo Cerroni MD
Associate Professor of Dermatology
Medical University of Graz
Graz, Austria

Kevin Gatter BM DPhil FRCPath
Head of Department and Professor of Pathology
Nuffield Department of Clinical Laboratory Sciences
University of Oxford
Oxford, UK

Helmut Kerl MD
Professor Emeritus of Dermatology
Medical University of Graz
Graz, Austria

THIRD EDITION

A John Wiley & Sons, Ltd., Publication

9781405185547_1_pre.qxd  29/5/09  14:43  Page iii



This edition first published 2009, © 2009 by L. Cerroni, K. Gatter and H. Kerl
Previous editions: 1998, 2004

Blackwell Publishing was acquired by John Wiley & Sons in February 2007. Blackwell’s publishing
program has been merged with Wiley’s global Scientific, Technical and Medical business to form 
Wiley-Blackwell.

Registered office: John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, 
PO19 8SQ, UK

Editorial offices: 9600 Garsington Road, Oxford, OX4 2DQ, UK
The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK
111 River Street, Hoboken, NJ 07030-5774, USA

For details of our global editorial offices, for customer services and for information about how to apply
for permission to reuse the copyright material in this book please see our website at
www.wiley.com/wiley-blackwell.

The right of the authors to be identified as the authors of this work has been asserted in accordance
with the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988, without the prior
permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may
not be available in electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. All
brand names and product names used in this book are trade names, service marks, trademarks or
registered trademarks of their respective owners. The publisher is not associated with any product or
vendor mentioned in this book. This publication is designed to provide accurate and authoritative
information in regard to the subject matter covered. It is sold on the understanding that the publisher 
is not engaged in rendering professional services. If professional advice or other expert assistance is
required, the services of a competent professional should be sought.

The contents of this work are intended to further general scientific research, understanding, and
discussion only and are not intended to recommend or promote and should not be relied upon as
recommending or promoting a specific method, diagnosis or treatment by physicians for any particular
patient. The publisher and the authors make no representations or warranties with respect to the
accuracy or completeness of the contents of this work and specifically disclaim all warranties, including
without limitation any implied warranties of fitness for a particular purpose. In view of ongoing
research, equipment modifications, changes in governmental regulations, and the constant flow of
information relating to the use of medicines, equipment, and devices, the reader is urged to review and
evaluate the information provided in the package insert or instructions for each medicine, equipment,
or device for, among other things, any changes in the instructions or indication of usage and for added
warnings and precautions. Readers should consult with a specialist where appropriate. The fact that an
organization or website is referred to in this work as a citation and/or a potential source of further
information does not mean that the authors or the publisher endorse the information the organization
or website may provide or recommendations it may make. Further, readers should be aware that
Internet websites listed in this work may have changed or disappeared between when this work was
written and when it is read. No warranty may be created or extended by any promotional statements
for this work. Neither the publisher nor the authors shall be liable for any damages arising herefrom.

Library of Congress Cataloging-in-Publication Data
Cerroni, Lorenzo.

Skin lymphoma : the illustrated guide / Lorenzo Cerroni, Kevin Gatter, Helmut Kerl. – 3rd ed.
p. ; cm.

Rev. ed. of: Illustrated guide to skin lymphoma / Lorenzo Cerroni, Kevin Gatter, Helmut Kerl. 
2nd ed. 2004.

Includes bibliographical references and index.
ISBN 978-1-4051-8554-7
1. Skin–Cancer. 2. Lymphomas. I. Gatter, Kevin. II. Kerl, Helmut. III. Cerroni, Lorenzo.

Illustrated guide to skin lymphoma. IV. Title.
[DNLM: 1. Skin Neoplasms–diagnosis. 2. Skin Neoplasms–therapy. 3. Lymphoma–pathology.

WR 500 C417s 2009]
RC280.S5C47 2009
616.99′477–dc22

2008049864

ISBN: 978-1-4051-8554-7

A catalogue record for this title is available from the British Library

Set in 9/12pt Meridien by Graphicraft Limited, Hong Kong
Printed and bound in Singapore

1 2009

9781405185547_1_pre.qxd  29/5/09  14:43  Page iv



To Ninetta Ferrazzi,
whose dedication, generosity, and obstinate love permeate and enrich the lives

of her son Lorenzo and of her grandchildren Luca and Livia

9781405185547_1_pre.qxd  29/5/09  14:43  Page v



vii

Preface, ix

Acknowledgments, x

1 Introduction, 1

Section 1 Cutaneous NK/T-Cell Lymphomas, 9

2 Mycosis Fungoides, 11

3 Sézary Syndrome, 57

4 Primary Cutaneous CD30+ Lymphoproliferative
Disorders, 66
Lymphomatoid papulosis, 66
Cutaneous anaplastic large cell lymphoma, 73
“Borderline” cases, 79

5 Subcutaneous “Panniculitis-Like” T-Cell 
Lymphoma, 87

6 Aggressive Cutaneous Cytotoxic Lymphomas, 97
Primary cutaneous aggressive epidermotropic CD8+ cytotoxic 
T-cell lymphoma, 97
Primary cutaneous γ/δ T-cell lymphoma, 100
Extranodal NK/T-cell lymphoma, nasal type, 104
Hydroa vacciniforme-like lymphoma, 107

7 Cutaneous Adult T-Cell Leukemia/Lymphoma, 114

8 Cutaneous Small–Medium Pleomorphic T-Cell
Lymphoma, 117

9 Other Cutaneous T-Cell Lymphomas, 122
Primary cutaneous peripheral T-cell lymphoma, not otherwise
specified (NOS), 122
Angio-immunoblastic T-cell lymphoma, 124

Section 2 Cutaneous B-Cell Lymphomas, 127

10 Cutaneous Follicle Center Lymphoma, 129

11 Cutaneous Marginal Zone Lymphoma and 
Variants, 141

Cutaneous marginal zone lymphoma, conventional 
variant, 142
Cutaneous marginal zone lymphoma, lymphoplasmacytic
variant, 147
Cutaneous marginal zone lymphoma, plasmacytic 
variant, 149

12 Cutaneous Diffuse Large B-Cell Lymphoma, 
Leg Type, 156

13 Other Cutaneous B-Cell Lymphomas, 164
T-cell/histiocyte-rich B-cell lymphoma, 164
Mantle cell lymphoma, 165
Lymphomatoid granulomatosis, 167
Cutaneous EBV+ diffuse large B-cell lymphoma of 
the elderly, 168
Specific cutaneous manifestations in multiple myeloma, 169

Section 3 Other Cutaneous Lymphomas, 173

14 Intravascular Large Cell Lymphoma, 175
Intravascular large B-cell lymphoma, 175
Intravascular large NK/T-cell lymphoma, 178

15 Cutaneous Lymphomas in Immunosuppressed
Individuals, 182
Cutaneous post-transplant lymphoproliferative 
disorders, 182
Cutaneous lymphomas in HIV-infected individuals, 185
Other cutaneous lymphomas associated with immune
dysregulation, 186

Section 4 Cutaneous Manifestations of
Precursor Hematologic Neoplasms, 189

16 Blastic Plasmacytoid Dendritic Cell Neoplasm
(CD4+/CD56+ Hematodermic Neoplasm), 191

17 Cutaneous Lymphoblastic Lymphomas, 199
Cutaneous B-lymphoblastic lymphoma, 199
Cutaneous T-lymphoblastic lymphoma, 202

CONTENTS

9781405185547_1_pre.qxd  29/5/09  14:43  Page vii



Contents

viii

Section 5 Specific Cutaneous Manifestations
of Leukemias, 205

18 Cutaneous Manifestations of B-Cell Chronic
Lymphocytic Leukemia, 207

19 Cutaneous Manifestations of Myelogenous 
Leukemia, 212

20 Cutaneous Manifestations of Other Leukemias, 219
T-cell prolymphocytic leukemia, 219
Aggressive natural killer cell leukemia, 220

Section 6 Cutaneous Manifestations of
Hodgkin Lymphoma, 223

21 Cutaneous Manifestations of Hodgkin Lymphoma, 225

Section 7 Pseudolymphomas of the Skin, 229

22 Pseudolymphomas of the Skin, 231

Section 8 The Cutaneous “Atypical Lymphoid
Proliferation”, 263

23 The Cutaneous “Atypical Lymphoid Proliferation”, 265

Index, 267

9781405185547_1_pre.qxd  29/5/09  14:43  Page viii



ix

The field of cutaneous lymphomas is continuously evolving,
mainly due to the application of new techniques and to the
identification of precise diagnostic and prognostic categories.
One of the consequences is that classifications are changing,
too. Shortly after the publication of the second edition of this
book, a classification of primary cutaneous lymphomas was
proposed by the World Health Organization (WHO) and the
European Organization for Research and Treatment of Cancer
(EORTC). This classification is a major step forward and pro-
vides a better basis for diagnosis and management of patients
with cutaneous lymphomas. In addition, in 2008 the WHO
published an updated classification of tumors of hematopoietic
and lymphoid tissues, including most of the entities recognized
in the WHO-EORTC scheme. In short, in the last few years
major changes in the nomenclature and diagnostic criteria of
cutaneous lymphomas have been made. Bearing this in mind,
we decided to prepare a third edition of this book that would
provide readers with up-to-date information about cutaneous
lymphoproliferative disorders. The positive response to the
first and second editions gave us the necessary enthusiasm to
plan a third one.

The outline of the book has changed, reflecting modifica-
tions in classification of some entities. In addition, diagnostic
criteria have been refined, thanks to the introduction of new
markers or new techniques. In addition to updating diagnostic
features and management options of all disease entities, we

have also added completely new chapters, including entities
that were only briefly mentioned or not covered at all in the
first two editions of the book. In addition, in many chapters
we have added a section on “Teaching cases” where one or
more clinicopathologic cases with particular teaching value
are presented and briefly discussed. In short, as we stated 
for the second edition, this is more a new book than a third
edition of the old one.

The number of references has been greatly expanded, adding
mainly relevant articles published in the last 5 years. As the
great strength of the first two editions of this book was the
high quality and large number of illustrations, in this third
edition we have greatly increased the amount of illustrations
and replaced some of the old ones. This was possible due to the
efforts of those working at Blackwell: we are greatly indebted
to Rob Blundell and Martin Sugden for the help and support
provided in the preparation of this third edition.

Whether our efforts have been worth the time and energies
spent will be decided by the readers. We hope that the informa-
tion contained in this book will be helpful for students of 
the field of cutaneous lymphomas, and will be useful for the
management of these elusive disorders.

Lorenzo Cerroni
Helmut Kerl
Kevin Gatter

Graz and Oxford, June 2009

Preface
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1

Introduction

logy, phenotype, genetic features, and prognosis, in most
cases tumors that look identical under the microscope or on 
phenotypic grounds are profoundly different biologically,
depending on the organ of origin. Primary cutaneous lym-
phomas can be defined as neoplasms of the immune system,
characterized by a proliferation of either T or B lymphocytes
which show a particular tropism for the skin. Extracutaneous
spread with lymph node involvement can be observed dur-
ing the course of the disease. The definition of primary cuta-
neous lymphomas has been changed to “no extracutaneous

Since completion of the last edition of this book, many advances
have been made in the field of lymphomas in general and of
cutaneous lymphomas in particular. Thanks to the efforts of
the lymphoma groups of both the World Health Organization
(WHO) and the European Organization for Research and
Treatment of Cancer (EORTC), a joint WHO-EORTC classi-
fication for primary cutaneous lymphomas has been pro-
posed [1], allowing different centers in various countries to
speak one and the same language in the field of cutaneous
lymphomas (Table 1.1). This may seem a trivial fact, some-
thing that should be obvious in medicine, but until a few
years ago we were stuck with different terminologies, defini-
tions, and classifications.

The WHO-EORTC classification is based for the most part on
the original EORTC classification of cutaneous lymphomas
published in 1997 [2]; this classification (as well as the WHO-
EORTC one) was really a milestone in the history of cutaneous
lymphomas, as for the first time we had precise definitions 
of entities that had been categorized differently in different
centers. The WHO-EORTC classification has been absorbed
virtually unchanged into the new WHO classification of tumors
of hematopoietic and lymphoid tissues published in 2008
(Tables 1.2 and 1.3) [3], thus implying that the same language
will be used by hematologists, dermatologists, and patho-
logists. Of course, this is not the end of the story, as a) cases
are still published that are classified without the necessary
ancillary studies and that are therefore questionable – and
confusing; and b) continuous progress, particularly in the
field of molecular pathology, is bringing an incredible num-
ber of new informations that will have to be integrated with
the actual knowledge and that, indubitably, will change this
field again in the near future.

It is accepted now that primary cutaneous lymphomas 
represent distinct clinical and histopathologic subtypes of
extranodal lymphomas [2,4–9]. Although in some cases the
corresponding extracutaneous entities have similar morpho-

1

Table 1.1 WHO-EORTC classification of primary cutaneous 

lymphomas [1]

Cutaneous T-cell and NK cell lymphomas
Mycosis fungoides

MF variants and subtypes

Folliculotropic MF

Pagetoid reticulosis

Granulomatous slack skin

Sézary syndrome

Adult T-cell leukemia/lymphoma

Primary cutaneous CD30+ lymphoproliferative disorders

Primary cutaneous anaplastic large cell lymphoma

Lymphomatoid papulosis

Subcutaneous panniculitis-like T-cell lymphoma

Extranodal NK/T-cell lymphoma, nasal type

Primary cutaneous peripheral T-cell lymphoma, unspecified

Primary cutaneous aggressive epidermotropic CD8+ T-cell lymphoma 

(provisional)

Cutaneous g/d T-cell lymphoma (provisional)

Primary cutaneous CD4+ small/medium-sized pleomorphic T-cell 

lymphoma (provisional)

Cutaneous B-cell lymphomas
Primary cutaneous marginal zone B-cell lymphoma

Primary cutaneous follicle center lymphoma

Primary cutaneous diffuse large B-cell lymphoma, leg type

Primary cutaneous diffuse large B-cell lymphoma, other

Intravascular large B-cell lymphoma

Precursor hematologic neoplasm
CD4+/CD56+ hematodermic neoplasm (blastic NK cell lymphoma)
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Table 1.2 WHO classification of tumors of hematopoietic and lymphoid tissues [3]

Acute myeloid leukemia, not otherwise specified
AML with minimal differentiation

AML without maturation

AML with maturation

Acute myelomonocytic leukemia

Acute monoblastic and monocytic leukemia

Acute erythroid leukemia

Acute megakaryoblastic leukemia

Acute basophilic leukemia

Acute panmyelosis with myelofibrosis

Myeloid sarcoma

Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis

Myeloid leukemia associated with Down syndrome

Blastic plasmacytoid dendritic cell neoplasm

ACUTE LEUKEMIAS OF AMBIGUOUS LINEAGE
Acute undifferentiated leukemia

Mixed phenotype acute leukemia with t(9;22)(q34;q11.2); BCR-ABL1

Mixed phenotype acute leukemia with t(v;11q23); MLL rearranged

Mixed phenotype acute leukemia, B/myeloid, not otherwise specified

Mixed phenotype acute leukemia, T/myeloid, not otherwise specified

Natural killer (NK) all lymphoblastic leukemia/lymphoma (provisional)

PRECURSOR LYMPHOID NEOPLASMS
B-lymphoblastic leukemia/lymphoma
B lymphoblastic leukemia/lymphoma, not otherwise specified

B lymphoblastic leukemia/lymphoma with recurrent genetic abnormalities

B lymphoblastic leukemia/lymphoma with t(9;22)(q34;q11.2); BCR-ABL1

B lymphoblastic leukemia/lymphoma with t(v;11q23); MLL rearranged

B lymphoblastic leukemia/lymphoma with t(12;21)(p13;q22); TEL-AML1 

(ETV6-RUNX1)

B lymphoblastic leukemia/lymphoma with hyperdiploidy

B lymphoblastic leukemia/lymphoma with hypodiploidy 

(hypodiploid ALL)

B lymphoblastic leukemia/lymphoma with t(5;14)(q31;q32); IL3-IGH

B lymphoblastic leukemia/lymphoma with t(1;19)(q23;p13.3); 

E2A-PBX1; (TCF3-PBX1)

T-lymphoblastic leukemia/lymphoma

MATURE B-CELL NEOPLASMS
Chronic lymphocytic leukemia/small lymphocytic lymphoma

B-cell prolymphocytic leukemia

Splenic B-cell marginal zone lymphoma

Hairy cell leukemia

Splenic lymphoma/leukemia, unclassifiable (provisional)

Splenic diffuse red pulp small B-cell lymphoma (provisional)

Hairy cell leukemia-variant (provisional)

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Heavy chain diseases

a Heavy chain disease

g Heavy chain disease

m Heavy chain disease

MYELOPROLIFERATIVE NEOPLASMS
Chronic myelogenous leukemia, BCR-ABL1 positive

Chronic neutrophilic leukemia

Polycythemia vera

Primary myelofibrosis

Essential thrombocythemia

Chronic eosinophilic leukemia, NOS

Mastocytosis

Cutaneous mastocytosis

Systemic mastocytosis

Mast cell leukemia

Mast cell sarcoma

Extracutaneous mastocytoma

Myeloproliferative neoplasm, unclassifiable

MYELOID AND LYMPHOID NEOPLASMS WITH EOSINOPHILIA
AND ABNORMALITIES OF PDGFRA, PDGFRB OR FGFR1
Myeloid and lymphoid neoplasms with PDGFRA rearrangement

Myeloid neoplasms with PDGFRB rearrangement

Myeloid and lymphoid neoplasms with FGFR1 abnormalities

MYELODYSPLASTIC/MYELOPROLIFERATIVE NEOPLASMS
Chronic myelomonocytic leukemia

Atypical chronic myeloid leukemia, BCR-ABL1 negative 

Juvenile myelomonocytic leukemia

Myelodysplastic/myeloproliferative neoplasm, unclassifiable

Refractory anemia with ring sideroblasts associated with marked 

thrombocytosis (provisional)

MYELODYSPLASTIC SYNDROMES
Refractory cytopenia with unilineage dysplasia

Refractory anemia

Refractory neutropenia

Refractory thrombocytopenia

Refractory anemia with ring sideroblasts

Refractory cytopenia with multilineage dysplasia

Refractory anemia with excess blasts

Myelodysplastic syndromes associated with isolated del(5q)

Myelodysplastic syndrome, unclassifiable

Childhood myelodysplastic syndrome

Refractory cytopenia of childhood (provisional)

ACUTE MYELOID LEUKEMIA (AML) AND RELATED PRECURSOR
NEOPLASMS
AML with recurrent genetic abnormalities

AML with t(8;21)(q22;q22); RUNX1-RUNX1T1

AML with inv(16)(p13.1q22) or t(16;16)(p13.1;q22); CBFB-MYH11

Acute promyelocytic leukemia with t(15;17)(q22;q12); PML-RARA

AML with t(9;11)(p22;q23); MLLT3-MLL

AML with t(6;9)(p23;q34); DEK-NUP214

AML with inv(3)(q21q26.2) or t(3;3)(q21;q26.2); RPN1-EVI1

AML (megakaryoblastic) with t(1;22)(p13;q13); RBM15-MKL1

AML with mutated NPM1 (provisional)

AML with mutated CEBPA (provisional)

AML with myelodysplasia-related changes

Therapy-related myeloid neoplasms
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manifestations of the disease at presentation” [1,9]. Primary
cutaneous lymphomas should be separated from secondary
skin manifestations of extracutaneous (usually nodal) lym-
phomas and leukemias, which represent metastatic disease
characterized by a worse prognosis and require different treat-
ment. Because the histopathology of primary and secondary
cutaneous lymphomas may be similar or identical [3,10], in
most cases complete staging investigations are needed to
establish this distinction (early mycosis fungoides represent-
ing the most important exception) (see Chapter 2).

Classification of cutaneous lymphomas

As already mentioned, after the successful classification pro-
posed by the EORTC in 1997 [2], a joint WHO-EORTC classi-
fication has been prepared and widely accepted (see Table 1.1)
[1]. The new WHO classification of tumors of hematopoietic
and lymphoid tissues includes most of the entities introduced
in the WHO-EORTC classification of primary cutaneous lym-
phomas (see Table 1.3) [3].

Table 1.2 (cont’d )

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD30+ T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous g/d T-cell lymphoma

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell 

lymphoma (provisional)

Primary cutaneous CD4+ small/medium T-cell lymphoma 

(provisional)

Peripheral T-cell lymphoma, not otherwise specified

Angio-immunoblastic T-cell lymphoma

Anaplastic large cell lymphoma, ALK positive

Anaplastic large cell lymphoma, ALK negative (provisional)

HODGKIN LYMPHOMA
Nodular lymphocyte-predominant Hodgkin lymphoma

Classic Hodgkin lymphoma

Nodular sclerosis classic Hodgkin lymphoma

Lymphocyte-rich classic Hodgkin lymphoma

Mixed cellularity classic Hodgkin lymphoma

Lymphocyte-depleted classic Hodgkin lymphoma

HISTIOCYTIC AND DENDRITIC CELL NEOPLASMS
Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Indeterminate dendritic cell tumor

Disseminated juvenile xanthogranuloma

POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS (PTLD)
Early lesions

Plasmacytic hyperplasia

Infectious mononucleosis-like PTLD

Polymorphic PTLD

Monomorphic PTLD (B- and T/NK cell types)

Classic Hodgkin lymphoma type PTLD

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Extranodal marginal zone lymphoma of mucosa-associated lymphoid 

tissue (MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma (provisional)

Follicular lymphoma

Pediatric follicular lymphoma (provisional)

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

Diffuse large B-cell lymphoma (DLBCL), not otherwise specified

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the CNS

Primary cutaneous DLBCL, leg type

EBV-positive DLBCL of the elderly (provisional)

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK-positive DLBCL

Plasmablastic lymphoma

Large B-cell lymphoma arising in HHV8-associated multicentric 

Castleman disease

Primary effusion lymphoma

Burkitt lymphoma

B-cell lymphoma, unclassifiable, with features intermediate between 

diffuse large B-cell lymphoma and Burkitt lymphoma

B-cell lymphoma, unclassifiable, with features intermediate between 

diffuse large B-cell lymphoma and classic Hodgkin lymphoma

MATURE T-CELL AND NK CELL NEOPLASMS
T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells (provisional)

Aggressive NK cell leukemia

Systemic EBV-positive T-cell lymphoproliferative disease of childhood

Hydroa vacciniforme-like lymphoma

Adult T-cell leukemia/lymphoma

Extranodal NK/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Hepatosplenic T-cell lymphoma
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In the following chapters we describe the clinicopathologic
characteristics of lymphomas arising in the skin, with special
emphasis on primary cutaneous lymphomas. A guideline 
for treatment is also included. In addition, a chapter on the
inflammatory diseases that simulate lymphomas (cutaneous
pseudolymphomas) and one on so-called “atypical lymphoid
proliferations” are provided.

Examination of patients

Primary cutaneous lymphomas represent a heterogeneous
group of diseases with different clinicopathologic presentations
and prognostic features. In order to classify patients correctly,
it is crucial that a complete clinical history is obtained and
integrated with histopathologic, immunophenotypical and
molecular data. To take one example, some lesions of lym-
phomatoid papulosis show histopathologic features that 
may be indistinguishable from those observed in mycosis
fungoides or in anaplastic large cell lymphoma, and differen-
tiation in these cases can only be achieved by correlation
with the clinical picture.

As a general rule, complete staging investigations at presenta-
tion include physical examination, laboratory investigations,
chest X-ray, ultrasound of lymph nodes and visceral organs,
computed tomography (CT) scans and bone marrow biopsy.
Positron emission tomography is also being increasingly used
for staging of patients with cutaneous lymphoma [11]. Patients
with patch-stage mycosis fungoides or lymphomatoid papulosis
do not require extensive investigations. The necessity of bone

marrow biopsy in patients with primary cutaneous marginal
zone lymphoma is questionable (see Chapter 11) [12].

Surgical techniques

Surgical specimens should be carefully removed, paying par-
ticular attention not to crush the tissue. Shave biopsies must
be avoided. Punch biopsies, although sometimes insufficient
for a definitive diagnosis, may be performed in special instances
(i.e. early lesions of mycosis fungoides). It is a good rule to
perform more than one biopsy on different lesions, in order
to get as much information as possible, and to have enough
material for further phenotypic and molecular studies. A 
common problem is the drying up of specimens immediately 
after the surgical procedures by putting them on a drying
gauze; these specimens show artefacts that hinder a proper
cytomorphologic evaluation; phenotypic stainings, too, can-
not be judged properly.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Sections should be cut with a maximum thickness of 4 μm
and subsequently stained with hematoxylin and eosin (H&E),
periodic acid–Schiff (PAS) and, if possible, Giemsa. High-quality
sections are necessary for a correct diagnosis. Morphologic
examination of a biopsy specimen should assess the following

Table 1.3 Comparison of the WHO-EORTC classification of 2005 and WHO classification of 2008 concerning primary cutaneous lymphomas

WHO-EORTC classification 2005 WHO classification 2008

Mycosis fungoides Mycosis fungoides

Sézary syndrome Sézary syndrome

Adult T-cell leukemia/lymphoma Adult T-cell leukemia/lymphoma

Primary cutaneous CD30+ lymphoproliferative disorders Primary cutaneous CD30+ lymphoproliferative disorders

Lymphomatoid papulosis Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma Primary cutaneous anaplastic large cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma Subcutaneous panniculitis-like T-cell lymphoma

Extranodal NK/T-cell lymphoma, nasal type Extranodal NK/T-cell lymphoma, nasal type

Primary cutaneous CD8+ aggressive epidermotropic Primary cutaneous CD8+ aggressive epidermotropic cytotoxic 

cytotoxic T-cell lymphoma T-cell lymphoma

Cutaneous g/d T-cell lymphoma Primary cutaneous g/d T-cell lymphoma

Primary cutaneous CD4+ small/medium-sized pleomorphic T-cell lymphoma Primary cutaneous CD4+ small/medium T-cell lymphoma

Primary cutaneous marginal zone B-cell lymphoma Extranodal marginal zone lymphoma of mucosa-associated 

lymphoid tissue (MALT ly.)

Primary cutaneous follicle center lymphoma Primary cutaneous follicle center lymphoma

Primary cutaneous diffuse large B-cell lymphoma, leg type Primary cutaneous diffuse large B-cell lymphoma, leg type

Intravascular large B-cell lymphoma Intravascular large B-cell lymphoma

CD4+/CD56+ hematodermic neoplasm (blastic NK cell lymphoma) Blastic plasmacytoid dendritic cell neoplasm
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criteria: architecture of the infiltrate (e.g. superficial, super-
ficial and deep, subcutaneous, etc.), involvement of particular
structures (e.g. epidermotropism, pilotropism, etc.), cell com-
position (e.g. monomorphous infiltrate, mixed cell infiltrate,
etc.), cell morphology, and other specific clues and criteria (e.g.
deposition of mucin within the hair follicles, angiocentricity/
angiodestruction, etc.). Much information can be gathered 
at low power by examination of the pattern of growth, and
basic morphologic assessment is useful also for selection of
appropriate panels of antibodies necessary for phenotypic
analyses, and of other ancillary techniques useful in the study
of the biopsy specimen.

Immunophenotype
Antigen retrieval-based techniques allow the study of pheno-
typical patterns on routinely fixed, paraffin-embedded tissue
sections, and most antibodies are applied using methods such
as microwave heating of sections [13–15]. 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 applica-
tion of the first antibody. Microwave heating can be substituted
by pressure cooking or by overnight incubation of sections at
80°C. A list of antibodies reactive with lymphocyte subsets
and accessory cells (macrophages, dendritic reticulum cells and
interdigitating cells) in routinely fixed, paraffin-embedded
tissue sections is given in Table 1.4. It should be emphasized
that immunohistochemical stainings are not necessary in each
and every case of cutaneous lymphoma/pseudolymphoma:
in early lesions of mycosis fungoides, for example, we don’t
use immunohistology as a routine investigation.

Gene rearrangement studies
Analysis of the T-cell receptor (TCR) and immunoglobulin
heavy-chain (JH) genes has provided a new and important tech-
nique for the study of cutaneous lymphomas. Early in their
differentiation, T and B lymphocytes rearrange their TCR and
JH genes, respectively [16,17]. Analysis of the gene rearrange-
ment by polymerase chain reaction (PCR) techniques provides
clues to the clonality of a given infiltrate. Benign (reactive) lym-
phoid 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 a single band with the PCR technique. Many
variations of the original techniques have been introduced over
the years, in an attempt to improve specificity and sensitivity of
gene rearrangement analysis. In general, the different methods
vary in the number and selection of the primers used to detect
the TCR or JH gene rearrangement. Capillary electrophoresis
shows the monoclonal bands as peaks, allowing a better charac-
terization and easier interpretation of the results. A standardized
assay (BIOMED-2) has been introduced in an attempt to homo-
genize the different methods and to allow a better comparison
of results of gene rearrangement studies [18,19]. Although these
methods are effective and reliable, they have some limitations:

benign inflammatory dermatoses may rarely present a mono-
clonal pattern, and a “germline” or polyclonal pattern may be
observed in clear-cut lymphomas. In addition, the presence
of only a few neoplastic cells may give rise to negative results
in 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. Comparing PCR results from different
biopsies is also useful in confirming that the same clone is
present in different lesions. Peak analyses allow a more reli-
able comparison than standard gel electrophoresis.

Other methods used in the study of
cutaneous lymphoid infiltrates

Fluorescence in situ hybridization technique
Chromosomal abnormalities are becoming increasingly
important in the study and classification of hematopoietic
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 abnormal-
ities, including monosomy, trisomy and other aneuploidies,
as well as translocations and deletions. To give one example,
the use of FISH applied to routinely processed tissue specimens
identified a hitherto unknown t(14;18)(q32;q21) involving
the IGH and MALT1 genes in a subset of cases of primary
cutaneous marginal zone lymphomas [20]. This method can
be used routinely and can provide valuable information for a
precise diagnosis and classification of controversial cases.

Microarrays
The development of techniques of comparative genomic
hybridization, and the identification of over 19 000 human
genes by the Human Genome Project, allows one to check
copy numbers and expression profiles of thousands of genes
in a single experiment (microarray technology), thus provid-
ing important new information on the genetic profiles of
human cancers [21]. Microarrays can be used to detect copy
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Table 1.4 Panel of antibodies for immunohistologic analysis of cutaneous lymphomas on routinely fixed, paraffin-embedded tissue sections

Antigen/antibody Main immunostaining in cutaneous lymphomas/pseudolymphomas specificity

CD1a Langerhans cells, precursor T cells
CD2 T cells
CD3 T cells
CD3e T cells (epsilon chain of CD3)
CD4 T-helper cells
CD5 T cells; B lymphocytes in some B-cell lymphoma/leukemia (e.g. B-CLL)
CD7 T cells
CD8 T-cytotoxic cells
CD10 CALLA; germinal center cells; angio-immunoblastic T-cell lymphoma
CD11c Monocytes/macrophages, NK cells
CD13 Myeloid cells
CD14 Monocytes/macrophages
CD15 Hodgkin cells, granulocytes, monocytes
CD20 B cells
CD21 Follicular dendritic cells
CD23 B cells, B-CLL
CD25 IL-2 receptor, ATLL
CD30 Activated T and B cells, Hodgkin cells
CD31 Endothelial cells
CD33 Early myeloid cells, myelogenous leukemia
CD34 Precursor cells
CD35 Follicular dendritic cells
CD38 Plasma cells
CD43 T cells, myeloid cells
CD45 Leukocyte common antigen
CD45RA Naive T cells
CD45RO Memory T cells
CD52 Nature lymphocytes
CD56 NK cells, NCAM
CD57 NK cells
CD68 Histiocytes, macrophages
CD79a B cells
CD99 Precursor cells
CD117 c-kit; mast cells, hematopoietic stem cells, myelogenous leukemia
CD123 Plasmacytoid dendritic cells II
CD138 Plasma cells
CD207 Langerin
CD246 ALK-1 (anaplastic large cell lymphoma kinase)
CD303 BDCA2 (plasmacytoid dendritic cells type II)
Ig heavy-chains B cells (IgA, IgD, IgG, IgM)
Ig light-chains B cells (k, l)
Ki-67 Proliferating cells
Cytokeratin Epithelial cells
EMA Epithelial membrane antigen
S100 protein Langerhans cells, interdigitating reticulum cells
TdT Precursor cells
TCR-b (bF1) a /b T cells
TIA-1 Cytotoxic T cells
Granzyme-B Cytotoxic T cells
Perforin Cytotoxic T cells
Bcl-2 T and B cells
Bcl-6 B cells, germinal center
Anti-HLA-DR HLA-DR
CXCL-13 Follicular T-helper lymphocytes, angio-immunoblastic T-cell lymphoma
Cyclin-D1 B cells, mantle cell lymphoma
FOX-P1 Forkhead box protein 1; large B-cell lymphoma
FOX-P3 Forkhead box protein 3; T-regulatory cells
ICOS Inducible co-stimulator protein; angio-immunoblastic T-cell lymphoma
IRF8 Interferon regulatory factor 8
MUM-1 Multiple myeloma oncogene 1; large B-cell lymphoma
Myeloperoxidase Myeloid cells
PAX-5 Paired box gene 5, B cells
PD-1 Immunoregulatory lymphoid cells
TCL-1 T cells, plasmacytoid dendritic cells type II
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numbers of given genes (DNA microarrays), gene expression
(RNA microarrays), RNA-inhibitor expression (RNAi micro-
array) and proteins (proteomics).

Using these methods, different subgroups of patients with
nodal diffuse large B-cell lymphoma have been identified, 
as well as prognostic categories of patients with diffuse large
B-cell lymphoma after treatment [22,23]. In the skin, micro-
array studies have been used mainly to characterize infiltrates
of B-cell lymphomas and to elucidate their relationship to
nodal counterparts, and to evaluate genetic features of myco-
sis fungoides [21–27].

Comparative genomic hybridization
Changes in DNA copy number is one of many ways in which
gene expression and function may be modified. Comparative
genomic hybridization (CGH) is a powerful method of scan-
ning the entire genome for copy number changes [28,29]. In
chromosome CGH, genomic DNA is isolated from tumor and
normal control cells, labeled with different fluorochromes,
and hybridized to metaphase chromosomes. In array CGH,
metaphase chromosomes are replaced by several thousand
DNA spots, each representing a specific region of the human
genome. The differentially labeled tumor and control DNA
compete for the complementary binding sites on the micro-
array and, therefore, the relative hybridization intensity at
each spot is proportional to the relative copy number of the
tumor and control DNA.

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 or other molecular techniques
[30–35]. The main advantage over conventional microdis-
section techniques lies in the more precise isolation of given
structures, particularly of tiny ones that cannot be reliably
isolated by manual microdissection techniques. This can be
obtained either by selective destruction of tissue by laser beam
energy, thus obtaining a contamination-free sample, with DNA
from cells other than the target population totally destroyed,
or by “shooting” the target structures out of the specimen
(laser-catapulting). Most routine histologic or immunohisto-
logic stains can be used. The laser is suitable for analysis of
routinely fixed specimens, so there is no need for fresh-frozen
tissue and archival material stored in paraffin blocks can be
easily evaluated. As cutaneous lymphomas present commonly
with mixed populations of neoplastic and reactive lympho-
cytes, molecular techniques may be unable to detect specific 
abnormalities due to the dilution of neoplastic DNA by non-
neoplastic cells (besides reactive lymphocytes, keratinocytes
and other skin resident cells provide non-neoplastic DNA that
hinders molecular studies). Thus, we use laser-based micro-
dissection in connection with the CGH technique, in order to
isolate DNA from pure populations of neoplastic cells.

Lymphoma microenvironment

The presence of accessory (non-neoplastic) cells within the
infiltrate of cutaneous (and extracutaneous) lymphomas 
has been known for many years. In mycosis fungoides, for
example, a population of S-100+ interdigitating reticulum
cells has been observed in specific lesions, and several studies
demonstrated that their number varies in different stages of
the disease, decreasing in more advanced stages. In the last
few years evidence has accumulated on the importance of 
non-neoplastic lymphoid and other accessory cells for the
development and maintenance of malignant lymphomas,
and a large number of such cells has been identified and 
better characterized (“lymphoma microenvironment”). Some
lymphomas, such as angio-immunoblastic T-cell lymphoma,
derive from specific subsets of follicular T-helper lymphocytes
with a CD4+/CXCL13+ phenotype. T-regulatory cells (Treg) with
a characteristic CD4+/CD25+/FOX-P3+ phenotype are present
in variable numbers in many peripheral T-cell lymphomas,
and may have a prognostic value. Rarely, some T-cell lym-
phomas may show a Treg phenotype. Other regulatory cells
involved in apoptosis and expressing the programmed cell
death 1 (PD-1) antigen may also have prognostic value in
some lymphomas.

This is a field of lymphoma research that is becoming
increasingly important, and that in the future may provide
crucial information on cutaneous and extracutaneous lym-
phomas, as well as potential new therapeutic targets for these
diseases.

References

1. Willemze R, Jaffe ES, Burg G et al. WHO-EORTC classification for

cutaneous lymphomas. Blood 2005;105:3768–3785.

2. 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 Treatment of Cancer. Blood 1997;90:354–371.

3. Swerdlow SH, Campo E, Harris NL et al, eds. WHO Classification of

Tumours of Haematopoietic and Lymphoid Tissues. Lyon: IARC Press,

2008.

4. Kerl H, Kresbach H. Lymphoretikuläre Hyperplasien und

Neoplasien der Haut. In: Schnyder UW, ed. Spezielle Pathologische

Anatomie. Berlin: Springer Verlag, 1979: 351–480.

5. Burg G, Braun-Falco O. Cutaneous Lymphomas, Pseudolymphomas

and Related Disorders. Berlin: Springer Verlag, 1983.

6. Kerl H, Cerroni L, Burg G. The morphologic spectrum of T-cell

lymphomas in the skin: a proposal for a new classification. Semin

Diagn Pathol 1991;8:55–61.

7. Edelson RL. Cutaneous T-cell lymphoma. J Dermatol Surg Oncol

1980;6:358–368.

8. Isaacson PG, Norton AJ. Cutaneous lymphoma. In: Isaacson PG,

Norton AJ, eds. Extracutaneous Lymphomas. Edinburgh: Churchill

Livingstone, 1994: 131–191.

9781405185547_4_001.qxd  29/5/09  14:43  Page 7



CHAPTER 1 Introduction

8

9. Fink-Puches R, Zenahlik P, Bäck B et al. Primary cutaneous lym-

phomas: applicability of current classification schemes (European

Organization for Research and Treatment of Cancer, World

Health Organization) based on clinicopathologic features observed

in a large group of patients. Blood 2002;99:800–805.

10. Lennert K, Feller AC. Histopathology of Non-Hodgkin’s Lymphomas,

2nd edn. Berlin: Springer Verlag, 1992.

11. Kuo PH, McClennan BL, Carlson K et al. FDG-PET/CT in the

evaluation of cutaneous T-cell lymphoma. Molec Imag Biol 2008;

10:74–81.

12. Senff NJ, Kluin-Nelemans JC, Willemze R. Results of bone 

marrow examination in 275 patients with histological features

that suggest an indolent type of cutaneous B-cell lymphoma. 

Br J Haematol 2008;142:52–56.

13. Cerroni L, Smolle J, Soyer HP, Martinez Aparicio A, Kerl H.

Immunophenotyping of cutaneous lymphoid infiltrates in frozen

and paraffin-embedded tissue sections: a comparative study. J Am

Acad Dermatol 1990;22:405–413.

14. Cerroni L, Kerl H. Diagnostic immunohistology: cutaneous 

lymphomas and pseudolymphomas. Semin Cutan Med Surg 1999;

18:64–70.

15. Gatter KC. Diagnostic immunocytochemistry: achievements

and challenges. J Pathol 1989;159:183–190.

16. Van Dongen JJM, Wolvers-Tettero ILM. Analysis of immuno-

globulin and T cell receptor genes. I. Basic and technical aspects.

Clin Chim Acta 1991;198:1–91.

17. Van Dongen JJM, Wolvers-Tettero ILM. Analysis of immuno-

globulin and T cell receptor genes. II. Possibilities and limitations

in the diagnosis and management of lymphoproliferative diseases

and related disorders. Clin Chim Acta 1991;198:93–174.

18. Van Dongen JJM, Langerak AW, Brüggemann M, et al. Design

and standardization of PCR primers and protocols for detection of

clonal immunoglobulin and T-cell receptor gene recombinations

in suspect lymphoproliferations: Report of the BIOMED-2 Con-

certed Action BMH4-CT98-3936. Leukemia 2003;17:2257–2317.

19. Van Krieken JH, Langerak AW, Macintyre EA, et al. Improved

reliability of lymphoma diagnostics via PCR-based clonality test-

ing: report of the BIOMED-2 Concerted Action BHM4-CT98-3936.

Leukemia 2007;21:201–206.

20. Streubel B, Lamprecht A, Dierlamm J et al. t(14;18)(q32;q21)

involving IGH and MALT1 is a frequent chromosomal aberration

in MALT lymphoma. Blood 2003;101:2335–2339.

21. Pollack JR, Perou CM, Alizadeh AA et al. Genome-wide analysis

of DNA copy-number changes using cDNA microarrays. Nat Genet

1999;23:41–46.

22. Alizadeh AA, Eisen MB, Davis RE et al. Distinct types of diffuse

large B-cell lymphoma identified by gene expression profiling.

Nature 2000;403:503–511.

23. Rosenwald A, Wright G, Chan WC et al. The use of molecular

profiling to predict survival after chemotherapy for diffuse large-

B-cell lymphoma. N Engl J Med 2002;346:1937–1947.

24. Storz MN, van de Rijn M, Kim YH et al. Gene expression profiles

of cutaneous B cell lymphoma. J Invest Dermatol 2003;120:865–

870.

25. Tracey L, Villuendas R, Dotor AM et al. Mycosis fungoides 

shows concurrent deregulation of multiple genes involved in 

the TNF signaling pathway: an expression profile study. Blood

2003;102:1042–1050.

26. Tracey L, Villuendas R, Ortiz P et al. Identification of genes involved

in resistance to interferon-γ in cutaneous T-cell lymphoma. Am J

Pathol 2002;161:1825–1837.

27. Hoefnagel JJ, Dijkman R, Basso K et al. Distinct types of primary

cutaneous large B-cell lymphoma identified by gene expression

profiling. Blood 2005;105:3671–3678.

28. Kallioniemi A. CGH microarrays and cancer. Curr Opin Biotechnol

2008;19:36–40.

29. Pinkel D, Albertson DG. Array comparative genomic hybridiza-

tion and its applications in cancer. Nat Genet 2005;37 (suppl):

s11–17.

30. Cerroni L, Minkus G, Pütz B, Höfler H, Kerl H. Laser beam

microdissection in the diagnosis of cutaneous B-cell lymphoma.

Br J Dermatol 1997;136:743–746.

31. Cerroni L, Arzberger E, Pütz B et al. Primary cutaneous follicle

center cell lymphoma with follicular growth pattern. Blood 2000;

95:3922–3928.

32. Cerroni L, Arzberger E, Ardigó M, Pütz B, Kerl H. Monoclonality

of intraepidermal T lymphocytes in early mycosis fungoides

detected by molecular analysis after laser-beam-based microdis-

section. J Invest Dermatol 2000;114:1154–1157.

33. Gellrich S, Wilks A, Lukowsky A et al. T cell receptor-γ gene 

analysis of CD30 large atypical individual cells in CD30 large 

primary cutaneous T-cell lymphomas. J Invest Dermatol 2003;

120:670–675.

34. Steinhoff M, Hummel M, Anagnostopoulos I et al. Single-cell

analysis of CD30 cells in lymphomatoid papulosis demonstrates

a common clonal T-cell origin. Blood 2002;100:578–584.

35. Gellrich S, Rutz S, Golembowski S et al. Primary cutaneous follicle

center cell lymphomas and large B-cell lymphomas of the leg

descend from germinal center cells: a single cell polymerase chain

reaction analysis. J Invest Dermatol 2001;117:1512–1520.

9781405185547_4_001.qxd  29/5/09  14:43  Page 8



Section 1: Cutaneous NK/T-cell
lymphomas

In contrast to the situation in the lymph nodes, where B-cell
lymphomas represent the majority of non-Hodgkin lympho-
mas, 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 half of all primary cutaneous lymphomas.
The peculiar clinicopathologic and prognostic aspects of cuta-
neous T-cell lymphomas are well recognized, and prompted
the inclusion in the new World Health Organization (WHO)
classification of tumors of hematopoietic and lymphoid tissues
of most entities recognized in the original European Organ-
ization for Research and Treatment of Cancer (EORTC) and
subsequent WHO-EORTC classifications of primary cutaneous
lymphomas [1–3].

In recent years, progress in immunohistochemistry and mole-
cular genetics has allowed the reclassification of many of the
cases diagnosed in the past as unusual variants of mycosis
fungoides such as disseminated pagetoid reticulosis, mycosis
fungoides “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 aggressive cytotoxic lymphomas,
including mainly extranodal NK/T-cell lymphoma, nasal type,
cutaneous γ/δ T-cell lymphoma, and primary cutaneous aggres-
sive epidermotropic CD8 cytotoxic T-cell lymphoma. To this
group of disorders belong also many of the cases classified in
the past as “malignant histiocytosis.” Many of the cytotoxic
lymphomas are today well characterized, and the phenotype
of cutaneous lesions can be evaluated on routinely fixed sec-
tions of tissue.

It should be noted that, with some exceptions, cytomor-
phologic 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 clin-
ical features with histopathologic, immunophenotypical and
molecular ones. In fact, most cutaneous T-cell lymphomas
(including mycosis fungoides) are characterized by a prolifera-
tion of small-, medium- or large-sized pleomorphic T lym-
phocytes. Thus, the distinction of rare entities of cutaneous
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 neoplastic cells is not a prognostic
indicator, as the biologic behavior is independent of the cyto-
morphologic features. Thus, for example, an extranodal NK/
T-cell lymphoma, nasal type, with predominance of small
pleomorphic lymphocytes has a very aggressive behavior and
bears a poor prognosis; in contrast, lymphomatoid papulosis
and cutaneous CD30 anaplastic large cell lymphoma have an
indolent behavior and an excellent prognosis in spite of the
marked atypia and the large size of the neoplastic cells.

Although recent years have seen many advances in the
field of malignant lymphomas in general and cutaneous 
lymphomas in particular, many controversies still exist that 
were mentioned in the second edition of this book. In spite of 
several studies and publications, for example, the definition
of precise diagnostic criteria for Sézary syndrome is still a mat-
ter of discussion. Criteria for the early diagnosis of mycosis
fungoides, as well as the exact nosologic 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. It
is still unclear whether cutaneous small-medium pleomor-
phic T-cell lymphoma represents a specific entity, or not [4].
Until now, phenotypic and molecular data have not provided
clear-cut answers to these questions.
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Mycosis fungoides

has been reported in a few instances [13–15]. A study con-
ducted among Israeli Jewish patients showed a significantly
greater allele frequency of HLA DQBI*03, suggesting that
genetic factors may play a role in the etiology of the disease
[16]. On the other hand, mycosis fungoides has been rarely
observed in unrelated married individuals, pointing at the
existence of a possible environmental factor [17]. Association
with long-term exposure to various allergens has also been
advocated, as well as exposure to environmental agents and
association with chronic skin disorders and viral infections
[18–22]. Recently, exposure to halogenated hydrocarbons
has been linked to a higher risk of developing the disease, 
but the number of affected individuals was very small [23].
Seropositivity for cytomegalovirus (CMV) has been observed
at unusually high frequencies in patients with mycosis fun-
goides, suggesting a role for this virus in the pathogenesis of
the disease [24], but these results have not been confirmed.
Relationship to Borrelia burgdorferi infection or Epstein–Barr
virus has also been suggested [25,26]. In some countries, 
disorders with mycosis fungoides-like clinicopathologic
manifestations are clearly associated with viral infections (i.e.
HTLV-I-associated adult T-cell leukemia/lymphoma – see
Chapter 7), but the search for viral particles in patients with
mycosis fungoides has so far been negative or controversial
[27]. Recently, a possible prognostic role of HTLV tax-like
sequences in lesions of mycosis fungoides has been hypothes-
ized [28]. Interestingly, mycosis fungoides has been observed
rarely in patients who received solid organ transplantation,
suggesting that immunosuppression may contribute to the
development of the disease [29]. In this context, herpes virus
8 has been detected in patients with mycosis fungoides [30],
but an etiologic role seems unlikely. Genetic alterations have
been identified mainly in late stages of the disease, and their
importance for disease initiation is unclear [31–36].

Mycosis fungoides has been described in patients with
other cutaneous or extracutaneous hematologic disorders,
especially lymphomatoid papulosis and Hodgkin lymphoma.
In occasional patients, the same clone has been detected in
mycosis fungoides and associated lymphomas, raising ques-
tions about a common origin of the diseases [37–40]. In 
addition, patients with mycosis fungoides are at higher risk of
developing a second (non-hematologic) malignancy [41].

Mycosis fungoides represents the most common type of cuta-
neous T-cell lymphoma [1–5]. It is also a long-standing entity,
having been described more than two centuries ago, in 1806,
by the French dermatologist Alibert. Traditionally it is divided
into three clinical phases: patch, plaque, and tumor stage. The
clinical course can be protracted over years or decades. Indeed,
in the World Health Organization (WHO)-European Organiza-
tion for Research and Treatment of Cancer (EORTC) classifica-
tion for cutaneous lymphomas the term “mycosis fungoides”
is restricted to the classic (so-called “Alibert–Bazin”) type of
the disease, characterized by the typical slow evolution and
protracted course [1]. The same definition has been adopted
in the new classification of tumors of hematopoietic and lym-
phoid tissues published by the WHO in 2008 [5]. More aggress-
ive entities (e.g. mycosis fungoides “a tumeur d’emblee”),
characterized by onset with plaques and tumors, aggressive
course and bad prognosis, are better classified among the
group of aggressive cutaneous cytotoxic natural killer (NK)/
T-cell lymphomas (see Chapter 6).

In the past mycosis fungoides has been considered as an
“incurable”, albeit slowly progressive condition, that inevitably
ended with the death of the patient. Recently an early form
of mycosis fungoides has been recognized consisting of subtle
patches of the disease [6–8]. These patients have relatively
mild stable lesions which questions the traditional concept 
of the inevitability of disease progression till death. In fact, 
it is estimated that over 90% of patients with early mycosis
fungoides neither progress to tumor stage nor show extra-
cutaneous manifestations of the disease [3,9,10].

The incidence of the disease worldwide is probably around
6–7 cases/106, with many regional variations and with a 
regular increase in recent decades [11,12]. The increase is
most likely due to better diagnosis (particularly of early lesions)
rather than a true rise in the incidence.

In spite of decades of research, the etiology of mycosis fun-
goides remains unknown. A genetic predisposition may play
a role in some cases, and a familial occurrence of the disease

2
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A staging classification system for mycosis fungoides was
proposed in 1979 by the Mycosis Fungoides Cooperative
Group (TNMB staging) (Table 2.1) [42]. 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. Modifications to the original schemes have
been proposed [43]. More recently, a new staging classification
for mycosis fungoides has been proposed by a joint working
group of the International Society of Cutaneous Lymphoma
(ISCL) and the EORTC (Table 2.2) [44]. Besides other changes,
this system adds detection of a T-cell clone in the lymph
nodes and/or blood to the traditional staging classification.

Although the traditional TNMB and ISCL-EORTC staging
systems are useful for the evaluation of patients with advanced
stages of mycosis fungoides, extensive staging investigations
are usually not performed in patients presenting with patches
of the disease only. Thus, some centers specializing in the study
and management of skin lymphomas do not utilize exclus-
ively the TNMB or ISCL-EORTC staging schemes, but classify

mycosis fungoides according to the type of skin lesions (patches,
plaques and tumors) and the presence or absence of large cell
transformation and/or extracutaneous 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, in fact, die of unrelated causes. Patients with stage II 
in this scheme also have disease limited to the skin, but char-
acterized morphologically by the presence of plaques, tumors
or erythroderma, or by large cell transformation histopatho-
logically. 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 mycosis
fungoides (patch stage), and only clinical examination is per-
formed (assessment of percentage of body involvement and
of superficial lymph nodes). Patients with plaques, tumors or
erythroderma should be screened for extracutaneous involve-
ment (laboratory investigations, sonography of lymph nodes,
CT scan of chest, abdomen and pelvis, bone marrow biopsy,
examination of the peripheral blood). Although stages Ia and
Ib are considered early stages in traditional systems, we 
perform staging investigations in patients who present with
plaques of the disease in addition to patches. In this context,
it should be underlined that clinicopathologic diagnosis of
early mycosis fungoides is made differently in various coun-
tries, and that there may be discrepancies in the diagnostic
threshold, particularly between the United States and Euro-
pean countries. The validity of magnetic resonance imaging
(MRI) and 18F-fluorodeoxyglucose positron emission tomo-
graphy (FDG-PET) investigations in patients with mycosis
fungoides has been reported only in a limited number of
patients [45–47]. However, PET studies may be used in patients
unable to safely undergo CT scans [44], and are commonly
used in our centers. Suspect lymph nodes (lymph nodes that
are either >1.5 cm in diameter and/or firm, irregular, clustered
or fixed) should be biopsied. Although the presence of a mono-
clonal population of T lymphocytes within the peripheral
blood has been observed by PCR technique in some patients
with early mycosis fungoides, in many of these cases the 
clone was different from the one detected in the skin lesions
[48–51]. In addition, the prognostic value of the detection of
monoclonality in the peripheral blood is unclear.

Although many studies have addressed the identifica-
tion of clinical markers of the disease, at present there is no
investigation other than conventional physical examination
and radiologic imaging that can allow reliable and repeatable
monitoring of mycosis fungoides, particularly in early stages
of the disease. Several markers have been the subject of recent
investigations, including cancer antigen 27.29 (CA27.29)
[52], transthyretin [53], peripheral blood mononuclear cell

Table 2.1 TNMB staging of mycosis fungoides [41]

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

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

T3 Tumors

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
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Table 2.2 Staging of mycosis fungoides and Sézary syndrome according to the ISCL-EORTC [44]

Skin
T1 Limited patches*, papules, and/or plaques† covering <10% of the skin surface. May further stratify into T1a (patch only) vs T1b (plaque ± patch)

T2 Patches, papules or plaques covering >10% of the skin surface. May further stratify into T2a (patch only) vs T2b (plaque ± patch)

T3 One or more tumors‡ (≥1 cm diameter)

T4 Confluence of erythema covering ≥80% body surface area

Lymph nodes
N0 No clinically abnormal peripheral lymph nodes§; biopsy not required

N1 Clinically abnormal peripheral lymph nodes; histopathology Dutch grade 1 or NCI LN0-2

N1a Clone negative#

N1b Clone positive#

N2 Clinically abnormal peripheral lymph nodes; histopathology Dutch grade 2 or NCI LN3

N2a Clone negative#

N2b Clone positive#

N3 Clinically abnormal peripheral lymph nodes; histopathology Dutch grades 3–4 or NCI LN4; clone positive or negative

Nx Clinically abnormal peripheral lymph nodes; no histologic confirmation

Visceral
M0 No visceral organ involvement

M1 Visceral involvement (must have pathology confirmation¶ and organ involved should be specified)

Blood
B0 Absence of significant blood involvement: ≤5% of peripheral blood lymphocytes are atypical (Sézary) cells||

B0a Clone negative#

B0b Clone positive#

B1 Low blood tumor burden: >5% of peripheral blood lymphocytes are atypical (Sézary) cells but does not meet the criteria of B2

B1a Clone negative#

B1b Clone positive#

B2 High blood tumor burden: ≥1000/mL Sézary cells|| with positive clone#

Stage
IA T1N0M0B0,1 IB T2N0M0B0,1

II T1,2N1,2M0B0,1 IIB T3N0 –2M0B0,1

III T4N0 – 2M0B0,1 IIIA T4N0 –2M0B0 IIIB T4N0 – 2M0B1

IVA1 T1– 4N0 –2M0B2 IVA2 T1– 4N3M0B0–2 IVB T1–4N0 –3M1B0–2

* For skin, patch indicates any size skin lesion without significant elevation or induration. Presence/absence of hypo- or hyperpigmentation, scale,

crusting, and/or poikiloderma should be noted.
† For skin, plaque indicates any size skin lesion that is elevated or indurated. Presence or absence of scale, crusting, and/or poikiloderma should be noted.

Histologic features such as folliculotropism or large-cell transformation (>25% large cells), CD30+ or CD30−, and clinical features such as ulceration are

important to document.
‡ For skin, tumor indicates at least one 1 cm diameter solid or nodular lesion with evidence of depth and/or vertical growth. Note total number of lesions,

total volume of lesions, largest size lesion, and region of body involved. Also note if histologic evidence of large-cell transformation has occurred.

Phenotyping for CD30 is encouraged.
§ For node, abnormal peripheral lymph node(s) indicates any palpable peripheral node that on physical examination is firm, irregular, clustered, fixed or 

1.5 cm or larger in diameter. Node groups examined on physical examination include cervical, supraclavicular, epitrochlear, axillary, and inguinal. Central

nodes, which are not generally amenable to pathologic assessment, are not currently considered in the nodal classification unless used to establish N3

histopathologically.
¶ For viscera, spleen and liver may be diagnosed by imaging criteria.
|| For blood, Sézary cells are defined as lymphocytes with hyperconvoluted cerebriform nuclei. If Sézary cells cannot be used to determine tumor burden

for B2, then one of the following modified ISCL criteria along with a positive clonal rearrangement of the TCR may be used instead: (1) expanded CD4+ or

CD3+ cells with CD4:CD8 ratio of 10 or more, (2) expanded CD4+ cells with abnormal immunophenotype including loss of CD7 or CD26.
# A T-cell clone is defined by PCR or Southern blot analysis of the T-cell receptor gene.
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cytokine expression [54], circulating CD8+ lymphocytes [55],
and testis-specific protein 10 (TSGA10) among others [56],
but their value is yet to be confirmed. It has been suggested
that flow cytometry analysis is highly effective in demon-
strating and quantifying small numbers of circulating tumor
cells in patients with mycosis fungoides [57,58].

Clinical features

Lesions of mycosis fungoides can be divided morphologically
into patches, plaques, and tumors. Itching is often a pro-
minent 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 in this Chapter, 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 fibers 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 section on
small-plaque parapsoriasis) (Fig. 2.5).

Table 2.3 Clinical staging for patients with mycosis fungoides

(Department of Dermatology, Medical University of Graz)

Stage
Ia Patches <10% of body area

Ib Patches >10% of body area

IIa Plaques

IIb Tumors

IIc Erythroderma

IId Large cell morphology

III Lymph node involvement and/or visceral dissemination

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

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

Figure 2.3 Mycosis fungoides, patch stage. Detail of a patch. Note finely

wrinkled surface.

Figure 2.4 Mycosis fungoides, patch stage. Detail of a yellowish patch

with clinical features of “xanthoerythroderma perstans.”
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Plaque stage
Plaques of mycosis fungoides are characterized by infiltrated,
variably 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 tumors of the disease 
(Figs 2.9, 2.10). Flat, infiltrated lesions should be biopsied in

order to allow histopathologic examination and a precise
classification of the lesions.

Tumor stage
In tumor-stage mycosis fungoides a combination of patches,
plaques and tumors is usually found, but tumors may be
observed in the absence of other lesions (Figs 2.11, 2.12).
Tumors may be solitary or, more often, localized or generalized.
Ulceration is common. Onychodystrophy may be prominent
[59].

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

It should be underlined that patients with tumor-stage
mycosis fungoides who are in complete remission after suc-
cessful treatment may relapse with patches, plaques or tumors.
In fact, it is not uncommon that patches of the disease (clin-
ically and histopathologically indistinguishable from early
lesions of mycosis fungoides) are the first sign of relapse in
these cases. The stage, of course, remains the highest reached
by the patient and will not be downgraded; once recurrent

Figure 2.5 Mycosis fungoides, patch stage. So-called “digitate

dermatosis.” Histologic examination of two patches revealed in both 

a band-like infiltrate diagnostic of mycosis fungoides.

Figure 2.6 Mycosis fungoides, plaque stage. Patches and plaques 

on the trunk.

Figure 2.7 Mycosis fungoides, plaque stage. Small plaque near the nipple

surrounded by infiltrated patches (detail of Fig. 2.6).
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Figure 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.

(a)

(b)

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

Figure 2.10 Mycosis fungoides, tumor stage. Detail of a flat tumor with

small crusts and scales.

Figure 2.11 Mycosis fungoides, tumor stage. Patches, plaques and

tumors.

Figure 2.12 Mycosis fungoides, tumor stage. Large ulcerated tumor on

the right arm. Note patches and plaques in the vicinity of the tumor.
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lesions arise, new tumors usually develop within short periods
of time.

Extracutaneous involvement

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 [60,61]. The bone
marrow is usually spared. Lymph node involvement may be
difficult to differentiate histopathologically from so-called
dermatopathic lymphadenopathy, and it has been suggested
that, irrespective of the histopathologic features, enlarged
lymph nodes represent a bad prognostic sign. A histopatho-
logic staging system of lymph nodes in patients with mycosis
fungoides or Sézary syndrome has been proposed recently by
the ISCL-EORTC groups [44].

Because of the presence of ulcerated tumors and immune
deficiency (due to both the lymphoma and the many treat-

ments typically administered to these patients during the
course of the disease), septicemia and/or pneumonia are the
major causes of death.

Association with other diseases

As mentioned before, mycosis fungoides can be observed in
association with other hematologic disorders such as lym-
phomatoid papulosis, CD30+ anaplastic large cell lymphoma,
and Hodgkin lymphoma. Onset of these disorders may pre-
cede, be concomitant 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
[37– 40]. It may be extremely difficult (if not impossible) to
differentiate tumor-stage mycosis fungoides from lesions of
lymphomatoid papulosis and CD30+ anaplastic large cell
lymphoma (see also Chapter 4). It may 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 tumor-stage
mycosis fungoides with expression of CD30 (see Chapter 2).
In this context, it should be noted that spontaneous regression
(usually partial regression) of single tumors of mycosis fun-
goides may be observed. Besides these disease entities, mycosis
fungoides has been observed also in association with other
non-Hodgkin lymphomas of T- or B-cell lineage [62–64].

An increased incidence of cancers other than lymphomas
has been observed in patients with mycosis fungoides [62].
In these patients, mycosis fungoides may represent either the
primary or the subsequent malignancy.

Specific infiltrates of mycosis fungoides can be observed in
benign and malignant skin tumors such as melanocytic nevi,
malignant melanoma and seborrheic keratoses, among others
(Fig. 2.15) [65]. In these cases, the association of the two dis-
eases represents an example of so-called “collision tumors”.

Figure 2.13 Mycosis fungoides, tumor stage. Involvement of the buccal

mucosa.

Figure 2.14 Mycosis fungoides, tumor stage. Involvement of the genital

mucosa.

Figure 2.15 Mycosis fungoides. Specific infiltrate of the disease within a

pre-existent melanocytic nevus. Note nests of intraepidermal lymphocytes.
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Histopathology, immunophenotype and
molecular genetics

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 (so-called
“Pautrier’s microabscesses”), considered for decades the hall-
mark of the disease, are present only in a minority of early
patches of mycosis fungoides and can be absent from more
advanced lesions as well. Parenthetically, the first descrip-
tion of the “microabscesses” was not by Pautrier but by Jean
Ferdinand Darier several decades before [66]. 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” (a term
that was used in the 1920s) instead [66].

It should be emphasized that, although precise histopatho-
logic criteria for the diagnosis of early mycosis fungoides
have been identified (Table 2.4), in many cases a definitive

diagnosis can only be made after a careful correlation with
the clinical features of the disease [67]. Further problems can
arise when biopsies are taken after different types of local
treatment that alter the histopathologic features of the lesions.
In unclear cases, a useful approach is to take multiple 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 recur-
rent lesions should be performed also to check whether the
features are stable or changing (i.e. occurrence of large cell
transformation).

Scoring systems and algorithms for the diagnosis of mycosis
fungoides have been proposed, combining the clinical aspect
with the immunophenotypic and molecular features of the
infiltrate [68–70]. However, in our view the diagnosis of
mycosis fungoides can be achieved in most cases by accurate
clinicopathologic correlation. In this context, we recently
described several histopathologic patterns of early mycosis
fungoides that were previously poorly characterized, show-
ing the protean nature of the disease and the difficulties in
histopathologic diagnosis [67].

Histopathology
Early lesions of mycosis fungoides reveal in the vast major-
ity of cases a patchy lichenoid or band-like infiltrate in an
expanded papillary dermis (Fig. 2.17). A psoriasiform hyper-
plasia of the epidermis can be seen (Figs 2.18, 2.19), but in
many cases the epidermis is normal. Small lymphocytes pre-
dominate and atypical cells can be observed only in a minority
of cases. Epidermotropism of solitary lymphocytes is usually
found, but Darier’s nests (Pautrier’s microabscesses) are rare
(Fig. 2.20). Useful diagnostic clues are the presence of epider-
motropic lymphocytes 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) [6–8,71–75]. Also useful is the presence of
many intraepidermal lymphocytes in areas with scant spon-
giosis (Fig. 2.23). In this context, it should be emphasized

Table 2.4 Histopathologic criteria for the diagnosis of early mycosis

fungoides

Epidermis
Intraepidermal collections of lymphocytes (Pautrier’s microabscesses/

Darier’s nests)

Lymphocytes aligned along the dermoepidermal 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

Figure 2.16 Cytomorphology of mycosis fungoides reveals predominance

of small- and medium-sized pleomorphic (“cerebriform”) lymphocytes.

Figure 2.17 Mycosis fungoides, patch stage. Band-like infiltrate of

lymphocytes within an expanded papillary dermis.
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Figure 2.18 Mycosis fungoides, patch stage. Psoriasiform hyperplasia of

the epidermis.

Figure 2.19 Mycosis fungoides, patch stage. Note a small intraepidermal

collection of lymphocytes (detail of Fig. 2.18).

Figure 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.

Figure 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”).

Figure 2.22 Mycosis fungoides, patch stage. Epidermotropism of solitary

lymphocytes aligned along the basal layer of the epidermis.

Figure 2.23 Mycosis fungoides, patch stage. “Disproportionate”

epidermotropism (presence of many intraepidermal lymphocytes on the

background of only scant spongiosis of the epidermis).
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that in a few cases (about 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 edema is usually not found.

Unusual histopathologic patterns of mycosis fungoides 
in early phases include the presence of a perivascular (as
opposed to band-like) superficial infiltrate (Fig. 2.20), pro-
minent spongiosis simulating the picture of acute contact
dermatitis (Fig. 2.25), sometimes with Darier’s nests (Pautrier’s
microabscesses) mimicking spongiotic vesicles (Fig. 2.26), an
interface dermatitis, sometimes with several necrotic keratino-
cytes simulating a multiforme-like reaction (Figs 2.27, 2.28),
marked pigment incontinence with melanophages in the

papillary dermis (Fig. 2.29), prominent epidermal hyperplasia
simulating the picture of lichen simplex chronicus (Fig. 2.30),
and prominent extravasation of erythrocytes simulating the
picture of lichenoid purpura (Fig. 2.31). A pattern characterized

Figure 2.24 Mycosis fungoides, patch stage. Band-like infiltrate of

lymphocytes within a thickened fibrotic papillary dermis. Note complete

absence of epidermotropism.

Figure 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.

Figure 2.26 Mycosis fungoides, patch stage. (a) Psoriasiform hyperplasia

of the epidermis with marked spongiosis and spongiform vesicles, some

with lymphocytes. (b) Note prominent spongiosis and vesiculation with

several lymphocytes within the vesicle.

Figure 2.27 Mycosis fungoides, patch stage. Vacuolization of basal

keratinocytes (“interface dermatitis”) with several necrotic keratinocytes.

(a)

(b)
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by a markedly flattened epidermis, a lichenoid infiltrate in the
dermis, and increased, dilated vessels in the papillary dermis is
the histopathologic counterpart of poikilodermatous mycosis
fungoides (Fig. 2.32) (see Chapter 2). In rare cases the epi-
dermal pattern may resemble that observed in lesions of
pityriasis lichenoides et varioliformis acuta (PLEVA) (Fig. 2.33).
This pattern can be observed more frequently in children (see
corresponding section in this Chapter).

Plaques of mycosis fungoides are characterized by a dense,
band-like infiltrate within the upper dermis (Fig. 2.34). Intra-
epidermal lymphocytes arranged in Darier’s nests (Pautrier’s
microabscesses) are a common finding at this stage (Fig. 2.35).
Cytomorphologically, small pleomorphic (cerebriform) cells
predominate (Fig. 2.16). In some cases plaques or flat tumors
of mycosis fungoides may present with a predominantly inter-
stitial infiltrate (Fig. 2.36). This peculiar presentation can give
rise to diagnostic problems and has been designated “interstitial

Figure 2.28 Mycosis fungoides, patch stage. Necrosis of clusters of

keratinocytes simulating the picture of erythema multiforme. Note also

many epidermotropic lymphocytes.

Figure 2.29 Mycosis fungoides, patch stage. Note epidermotropic

lymphocytes and several melanophages within the papillary dermis.

Figure 2.30 Mycosis fungoides, patch stage. The epidermis shows a

prominent pseudocarcinomatous hyperplasia. Note epidermotropic

lymphocytes with atypical nuclei.

Figure 2.31 Mycosis fungoides, patch stage. Prominent extravasation of

erythrocytes in “purpuric” mycosis fungoides. Note also spongiosis and

epidermotropic lymphocytes.

Figure 2.32 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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mycosis fungoides” [76]. Immunohistology confirms that
interstitial cells are T lymphocytes, which is a helpful clue for
the differential diagnosis with the interstitial variant of granu-
loma annulare (Fig. 2.37). Interstitial mycosis fungoides is
usually a manifestation of either plaque or tumor stage of the
disease.

In tumors of mycosis fungoides a dense, nodular or diffuse
infiltrate is found within the entire dermis, usually involving
the subcutaneous fat (Fig. 2.38). Epidermotropism may be lost.
Flat tumors are characterized histopathologically by dense
infiltrates confined to the superficial and mid parts of the der-
mis (Fig. 2.39). Angiocentricity and/or angiodestruction may
be observed in some cases [77].

Large cell transformation
In later stages, patients with mycosis fungoides usually develop
lesions with many large cells (immunoblasts, large pleomorphic
cells or large anaplastic cells) (Fig. 2.40) [78–81]. Large cell
transformation in mycosis fungoides is defined as the presence

Figure 2.33 Mycosis fungoides, patch-stage. Scattered necrotic

keratinocytes, prominent parakeratosis, and intraepidermal and intracorneal

lymphocytes and neutrophils similar to the picture observed in pityriasis

lichenoides et varioliformis acuta.

Figure 2.34 Mycosis fungoides, plaque stage. Dense band-like infiltrate 

of lymphocytes within the superficial dermis. Note small perivascular

aggregates of lymphocytes in the mid-dermis.

Figure 2.35 Mycosis fungoides, plaque stage. Intraepidermal collections

of lymphocytes (“Darier’s nests” or “Pautrier’s microabscesses”).

Figure 2.36 Interstitial mycosis fungoides. Note neoplastic cells arranged

in intertwining cords within the collagen, simulating the histopathologic

picture of the interstitial variant of granuloma annulare.

Figure 2.37 Interstitial mycosis fungoides. Staining for CD3 reveals that all

interstitial cells are T lymphocytes.
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of large cells exceeding 25% of the infiltrate or large cells form-
ing microscopic nodules, and has been detected in more than
50% of patients with tumor-stage mycosis fungoides [78].
Clusters of large cells may sometimes be observed in plaques of
mycosis fungoides (usually in patients having tumors in other
sites of the body), and rarely even in thin patches of the disease
(these patients, too, usually also have plaques and tumors of
mycosis fungoides at other sites of the body) (Fig. 2.41).

Tumors with a large cell morphology may or may not express
CD30. Expression of the antigen does not have any prognostic
significance in these patients. Spontaneous regression of
some lesions and/or CD30 expression by neoplastic cells may
suggest the diagnosis of anaplastic large cell lymphoma or
lymphomatoid papulosis in these patients, but such a diagnosis
should be made only upon compelling evidence in patients with
known mycosis fungoides. Although lymphomatoid papulosis

Figure 2.38 Mycosis fungoides, tumor stage. Dense nodular infiltrates of

lymphocytes within the entire dermis involving the subcutaneous fat.

Figure 2.39 Mycosis fungoides, tumor stage. Histopathology of a flat

tumor showing a dense diffuse infiltrate of lymphocytes within the

superficial dermis involving the mid-dermis.

Figure 2.40 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.

(a) (b) (c)
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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 also Chapter 6). In
late stages there may be a (partial) loss of pan-T-cell antigen
expression. In plaque and tumor lesions (and rarely focally in
patches, too) neoplastic T cells may express the CD30 antigen.
Aberrant expression of the B-cell antigen CD20 has been
observed exceptionally [89]. In these cases, negativity for
other B-cell markers such as CD79a and positivity for T-cell
markers helps in determining the exact lineage of the cells.

It has been suggested that a low CD8:CD3 ratio in skin
infiltrates supports the histopathologic diagnosis of mycosis
fungoides, but this finding should be confirmed in larger
studies [90]. Loss of pan-T-cell markers (CD2, CD3, CD5) is a
helpful sign for the diagnosis of mycosis fungoides [91], but
in our experience it is very rare in early lesions of the disease.
Rarely, early mycosis fungoides displays an aberrant CD4+/
CD8+ or CD4−/CD8− phenotype [88,92].

Particularly in tumor-stage disease, it may be important to
assess the infiltrate for expression of molecules that may be
potentially targeted for treatment. Campath, for example, is 
a monoclonal anti-CD52 antibody, and positivity for CD52 
is a prerequisite for therapeutic effect. As more molecules are
continuously characterized by genetic investigations, and some
of them may be potentially targeted by specific therapies, 
it is likely that in the near future immunohistochemical
investigations will be used not only for diagnostic purposes
but also for predicting usefulness of given therapies.

Cytotoxic-associated markers such as T-cell intracellular
antigen (TIA)-1, granzyme B and perforin are negative in
mycosis fungoides, although occasionally in late stages of the
disease positivity may be observed [93]. These cases should
not be classified as cytotoxic lymphomas (see also Chapter 6),
but as tumor-stage mycosis fungoides with cytotoxic pheno-
type. A similar phenotype may also be seen in early lesions 
of the rare γ/δ+ mycosis fungoides, which besides cytotoxic
proteins expresses also CD56 (Fig. 2.44), or in CD8+ cytotoxic
mycosis fungoides [88].

Figure 2.41 Plaque of mycosis fungoides with large cell transformation.

Figure 2.43 Mycosis fungoides, patch stage. Positive staining for CD8 in

the CD8 variant of mycosis fungoides.

Figure 2.42 Mycosis fungoides, patch stage. Staining for CD3 helps to

highlight intraepidermal T lymphocytes.

may be associated with mycosis fungoides, the highest degree
of caution should be exercised in making this diagnosis when
mycosis fungoides precedes the putative lymphomatoid papu-
losis. In fact, one patient with mycosis fungoides whom we
published several years ago as “PUVA-induced lymphomatoid
papulosis in mycosis fungoides” [82] turned out to have a
CD30+ large cell transformation with bad prognosis, and similar
patients have been described recently [83,84]. 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 (β F1+, CD3+, CD4+, CD5+,
CD8−, CD45Ro+) (Fig. 2.42) [85,86]. Only a minority of cases
exhibit a T-cytotoxic (β F1+, CD3+, CD4−, CD5+, CD8+) or γ/δ
(β F1−, CD3+, CD4−, CD5+, CD8+ – the more specific δ1 staining
is available only for frozen sections of tissue) lineage, which
show no clinical and/or prognostic differences (Fig. 2.43)
[87,88]. In these cases, correlation with the clinical features
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Multiple myeloma-1/interferon regulatory factor-4 (MUM1/
IRF4), a member of the interferon regulatory factor (IRF)
family of transcription factors, is positive in cutaneous CD30+

lymphoproliferative disorders and in CD30+ large cell trans-
formation of mycosis fungoides, but it is otherwise negative
in mycosis fungoides [94].

T-regulatory (Treg) cells comprise a T-cell population that
can influence other cell types with suppression of the immune
response, and that shows mostly a CD4+/CD25+/FOX-P3+

phenotype. They are present in the reactive infiltrate of lesions
of early mycosis fungoides but tend to disappear in tumor stage,
and are thought to be related to prognosis [95–98]. Convinc-
ing cases of mycosis fungoides with a true Treg phenotype
have not been described. Dr Emilio Berti (Milan) recently
showed to one of us (LC) one such case with positivity of
most neoplastic cells.

An increased number of CD1a+ Langerhans cells as well as
other dendritic cells can be observed in mycosis fungoides,
particularly in early lesions, sometimes simulating the picture
of a Langerhans cell histiocytosis [99]. We have come across
cases that, besides the typical intraepidermal Darier’s nests
(Pautrier’s microabscesses), revealed also small intraepidermal
collections of Langerhans cells. Although these “Langerhans
microabscesses” are considered a differential diagnostic tool
for contact dermatitis (see Chapter 22), they can rarely be
observed in mycosis fungoides as well. Besides CD1a+ cells,
lesions of mycosis fungoides, particularly in advanced stages,
may show a prominent amount of reactive CD20+ B lympho-
cytes, even forming germinal centers (Figs 2.45–2.47). The B
lymphocytes may be prominent and mask the true T-cell
nature of the neoplastic infiltrate. These cases should not be
misinterpreted as B-cell lymphoma. As already mentioned,
CD20 may also be expressed aberrantly by neoplastic T lym-
phocytes, thus underlining the need for complete phenotypic
analyses of every case.

Figure 2.44 Mycosis fungoides, patch stage. Positive staining for CD56 in

the g/d variant of mycosis fungoides.

Figure 2.46 Mycosis fungoides, flat tumor (same case as Figs 2.45 

and 2.47). Note prominent positivity for CD20 representing reactive B

lymphocytes.

Figure 2.45 Mycosis fungoides, flat tumor (same case as Figs 2.46 and

2.47). (a) Prominent infiltrate of reactive cells. (b) Note reactive germinal

centers (arrows).

(a)

(b)
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Molecular genetics
Studies on the genetic background of mycosis fungoides
revealed a heterogenous picture, probably due to the differ-
ences in the study protocols and type of cases investigated so
far, and to the inherent difficulties in analyzing early cases
due to the small number of neoplastic cells. There are no spe-
cific abnormalities repeatedly associated with early mycosis
fungoides, although more data are available for later stages of
the disease. Using cDNA microarray analysis, a signature of
27 genes, including oncogenes and other genes involved in the
control of apoptosis, has been identified in cases of early- and
late-stage mycosis fungoides [100], but these results have not
yet been confirmed. In a similar study, consensus clustering
revealed the presence of two clusters that tended to include
mostly patients with mycosis fungoides in early stages (Ia 
and Ib), and of a third cluster limited mostly to patients with
more advanced disease [101]. However, the number of cases
included was relatively small, and overlapping data were
observed, thus necessitating confirmation of the results in larger
series. Oncogenes such as p16 and p53 do not show alterations
in early lesions, but are often mutated in late (tumor) phases 
of the disease [102]. Dysregulated expression of JUNB and
JUND has been found in some cases [55,103,104], and FAS
mutations in others [105]. Chromosomal aberrations observed
in large cell transformation of mycosis fungoides include
alterations of chromosomes 1, 2, 7, 9, 17, and 19, the most
common imbalances being gain of chromosome regions 1p36,
7, 9q34, 17q24-qter, 19, and loss of 2q36-qter, 9p21, and 17p
[106]. Loss of heterozygosity analysis allowed identification
of specific loci associated with disease progression in one
study, located particularly on chromosome 10 [107,108],
whereas analysis of microsatellite instability failed to prove
useful in determining the pathogenesis of the disease and/or
the mechanisms of disease progression [109].

Recurrent deletions of tumor suppressor genes BCL7A, SMAC/
DIABLO, and RHOF have been detected by comparative genome
hybridization in cases of early mycosis fungoides [110]. Other
gene alterations that have been detected in mycosis fungoides
involve p15, p14, PTEN, HLA-G, Fas, and Fas ligand. In general,
however, results of different studies did not reveal repeatable,
reliable genetic alterations, even in tumor stages of the disease.

Only a few studies have addressed early genetic events in
mycosis fungoides [111,112], and results have sometimes
been contradictory [113,114]. In this context, it should be
underlined that molecular analysis of early lesions of mycosis
fungoides is hindered by the intrinsic difficulties in the iden-
tification of neoplastic cells, which are a small minority and
look morphologically and phenotypically identical to reactive
lymphocytes. As genetic techniques, especially on routinely
fixed specimens, require a certain threshold of tumor DNA, it
may be difficult to analyze early lesions of mycosis fungoides
where only a few neoplastic cells can be observed.

Rearrangement of the T-cell receptor (TCR) gene is com-
monly found in plaques and tumors, but is present only in
approximately 50–60% of early (patch) lesions analyzed by
standard techniques [67,115,116]. More complicated systems
for detection of TCR gene rearrangements bear a better sens-
itivity, but are time-consuming and not available routinely 
in all laboratories [117,118]. Moreover, dominant clones may
be found in common inflammatory dermatoses (e.g. lichen
planus), thus posing a problem of specificity as well. Devel-
opment of “patient-specific” DNA probes can identify the
neoplastic clone also in lesions that were not specific histopa-
thologically [119–121], and may be a useful method (though
not routinely available) for detection of residual disease.
Recently, it has been shown that demonstration of T-cell
clonality by standard polymerase chain reaction (PCR) assays
at first diagnostic biopsy does not affect the prognosis of
patients with early mycosis fungoides [88].

The presence of a monoclonal population of T lymphocytes
has been detected in the peripheral blood in patients with
early-stage mycosis fungoides [48–50]. 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 clin-
ical remission [48,50,51]. The exact diagnostic and prognostic
value of molecular genetic analysis of the TCR gene rear-
rangement within the peripheral blood in patients with early
mycosis fungoides is still unclear [122].Similarly, it is currently
unclear what is the prognostic value (if any) of the detection
of monoclonality within lymph nodes that are not affected
clinically and/or histopathologically, but a prognostic implica-
tion has been suggested for lymph nodes that harbor a mono-
clonal population of T lymphocytes [123,124]. At present we
do not advocate the routine performance of PCR assays from
the peripheral blood or from clinically uninvolved lymph nodes
in patients with early mycosis fungoides, but the determination

Figure 2.47 Mycosis fungoides, flat tumor (same case as Figs 2.45 and

2.46). Neoplastic cells express CD3. Note epidermotropism.
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of clonality may be of importance in lymph nodes showing
dermopathic lymphadenopathy.

Recently, serum proteomic analyses have been used for
identification of patients with tumor-stage mycosis fungoides
[125]; however, these are currently useful mainly for scientific
research and for identification of new therapeutic targets, as in
this stage of the disease diagnosis is almost never a problem.

Histopathologic differential diagnosis

The histopathologic diagnosis of early mycosis fungoides may
be extremely difficult, and in some cases classification of given
histopathologic features as specific is simply not possible. In
fact, in some instances differentiation from inflammatory skin
conditions (i.e. psoriasis, chronic contact dermatitis, etc.) may
be impossible on histopathologic grounds alone. In these cases
clinical correlation is crucial to make a definitive diagnosis. 
It should be underlined that in many cases “non-specific”
histopathologic features do not allow us to rule out a diagnosis
of mycosis fungoides if the clinical presentation is suggestive
of the disease. In such cases we describe the histopathologic
aspects as “consistent with” the clinical diagnosis, rather than
simply issuing a report of “non-specific chronic dermatitis.” 
If only cases with marked epidermotropism and/or presence 
of Darier’s nests (Pautrier’s microabscesses) are reported 
as diagnostic, then the majority of early lesions of mycosis 
fungoides will be missed on histopathologic grounds. The
ISCL proposed a scoring system for diagnosis of early 
patches of mycosis fungoides [69], but the crucial value of
clinicopathologic correlation, integration of all available data,
and especially repeated biopsies has been underlined again
recently [70].

Immunohistologic features of mycosis fungoides are not
distinctive, and are similar to those observed in many inflam-
matory skin conditions [85,86]. Staining for CD3 or CD4 
may help by highlighting epidermotropic T lymphocytes (see 
Fig. 2.40). It has been suggested that in early stages of mycosis
fungoides, in contrast to benign (inflammatory) cutaneous
infiltrates of T lymphocytes, there is a loss of expression of
the T-cell-associated antigen CD7 [126,127]. This finding has
not been confirmed by other studies showing normal CD7+

populations in early mycosis fungoides [85,115]. In addition,
T lymphocytes in some cases of benign inflammatory der-
matosis can also show partial loss of CD7 [128,129]. In our
opinion, CD7 staining has very limited value in the differen-
tial diagnosis of cutaneous T-cell infiltrates [130].

Immunohistochemical analysis of the TCRs has also been
advocated for differentiation of early mycosis fungoides from
chronic benign inflammatory conditions [131,132], but at
present this is not considered a useful method for differential
diagnosis of mycosis fungoides from reactive conditions in
routine settings. It has been suggested that the frequent expres-
sion of the same variable region of the TCRs in different cases

of mycosis fungoides may reflect similarities in the etiology
and/or pathogenesis (i.e. a distinct population of virus-infected
cells) of this condition [132].

Molecular analysis of TCR gene rearrangement is a further
method helpful in the differentiation of mycosis fungoides
from benign skin conditions [115,116,133]. In particular,
detection of clonality in lesions from different skin sites seems
to be highly specific for mycosis fungoides [134]. It must 
be underlined, however, that using standard methods for 
detection of clonality in early lesions of mycosis fungoides a
monoclonal rearrangement can be demonstrated only in about
50–60% of the cases, and that several benign dermatoses
have been shown to harbor a monoclonal population of T
lymphocytes (e.g. lichen planus and lichen sclerosus, among
others) [88,135–137]. Thus, absence of clonality should not
be considered as a criterion to rule out mycosis fungoides,
particularly in cases that show suspicious clinical and/or
histopathologic features. 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 sensitivity
can be increased upon microdissection of the specimen [138].
Attempts to increase sensitivity of PCR techniques by refining
the detection methods have been described as well [117,139,
140], 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, as some
inflammatory conditions may harbor a monoclonal popula-
tion of T lymphocytes. At present, therefore, the presence or
absence of a monoclonal pattern of TCR gene rearrange-
ment cannot be considered as a crucial criterion in the early
diagnosis of mycosis fungoides.

Besides the differential diagnosis with inflammatory (reac-
tive) conditions, mycosis fungoides should be differentiated
from other cutaneous lymphomas, particularly cytotoxic
NK/T-cell lymphomas. Differential diagnostic criteria are 
discussed in Chapter 6.

Clinical and histopathologic variants

Mycosis fungoides has been recently defined as a “dermatologic
masquerader” [141], and several clinical and/or histopatho-
logic variants have been described (Table 2.5) [142,143]. It
must be underlined that some of these “variants” are peculiar
clinical or histopathologic presentations observed only in a
few patients, but others are more frequent and represent 
a true pitfall in the diagnosis of the disease. Patients with
these variants often also show features of “classic” mycosis
fungoides at other sites of the body or develop more conven-
tional lesions during follow-up.

Many of the clinicopathologic variants listed in Table 2.5
are quite rare. Some of them in the past were separated from
mycosis fungoides and considered as distinct entities (e.g.
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small-plaque parapsoriasis, pagetoid reticulosis, granuloma-
tous slack skin, papuloerythroderma Ofuji). In fact, they are
now thought to be variants of mycosis fungoides, although
the exact nosologic classification of some of them is still
debated. 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 unfor-
tunately, 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 exact nosology of small-plaque parapsoriasis represents
the most controversial issue in the discussion on early mani-
festations of mycosis fungoides. It is well known that small
patches of disease are common in patients with otherwise
“conventional” mycosis fungoides. Some patients present only

with small, sometimes “digitated” patches, typically located on
the trunk and upper extremities (see Fig. 2.5). In the past cases
characterized by small lesions alone were variously diagnosed
as “digitate” dermatosis, chronic superficial scaly dermatitis or
small-plaque parapsoriasis (the term is a misnomer as these
patients never present with plaques). Molecular genetic tech-
niques revealed that in some of these lesions a monoclonal
population of T-lymphocytes can be found.

At present there is 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 [144–146]. In Graz we have encountered patients
with small patches of “parapsoriasis en plaques” who decades
later developed typical plaques and tumors of mycosis 
fungoides, leading us to conclude that small-plaque para-
psoriasis represents an early manifestation of the disease. A
similar observation has been published recently by Väkevä
and co-workers, who observed that 10% of their patients with
small-plaque parapsoriasis developed mycosis fungoides dur-
ing the course of the disease [147], and by Belousova and 
co-workers [148]. Regardless of the academic discussion, it is
important to underline that patients with small-plaque para-
psoriasis should not be treated aggressively, as progression 
of the disease is rare and, when it happens, takes place only
after very long periods of time.

It should be clearly stated that we (as well as most other
authors) do not believe that “large-plaque parapsoriasis” is a
peculiar variant of mycosis fungoides but rather represents
one of the most typical presentations of the disease. In this
sense, we have not listed large-plaque parapsoriasis among
the clinicopathologic variants of mycosis fungoides.

Mycosis fungoides with follicular mucinosis/
follicular (pilotropic) mycosis fungoides
Some patients with mycosis fungoides present with follicular
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

Table 2.5 Clinicopathologic variants of mycosis fungoides

Acanthosis nigricans-like mycosis fungoides

Anetodermic mycosis fungoides (mycosis fungoides with secondary

anetoderma)

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

PLEVA-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 centers.
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(Figs 2.48, 2.49) [149]. 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. 2.50). Alopecia due to destruction of the
follicles is common (alopecia mucinosa), either generalized
or localized (Fig. 2.51). 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. 2.52);
its relationship with follicular mucinosis-associated mycosis
fungoides is unclear, but it seems that pilotropic mycosis 
fungoides with or without mucin deposition represents a
spectrum of disease characterized by prominent involvement
of the hair follicles [150,151].

Figure 2.48 Mycosis fungoides with follicular mucinosis. Follicular

erythematous papules and plaques on the thigh. Figure 2.50 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.

Figure 2.51 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.

Figure 2.49 Mycosis fungoides with follicular mucinosis. Mucin deposits

within a hair follicle with destruction of the follicle. Note lymphocytes

infiltrating the hair follicle (“pilotropism”).
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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 2.53, 2.54). The
clinical picture is similar to that observed in so-called “milia
en plaques.”

We believe that so-called “idiopathic generalized follicular
mucinosis” in fact represents a variant of mycosis fungoides
with marked deposition of mucin within hair follicles, and cases
of progression to late-stage mycosis fungoides and death have
been well documented [149]. We have also observed patients
with clear-cut mycosis fungoides-associated follicular mucinosis
who entered clinical remission after conventional treatments,
and who subsequently relapsed with skin lesions showing 
clinical and histopathologic features of “idiopathic” follicular
mucinosis, again suggesting that this condition represents a
variant of mycosis fungoides. Even “benign” localized follicular
mucinosis may in fact represent a variant of mycosis fungoides,
conceptually and biologically similar to localized pagetoid
reticulosis and “unilesional” mycosis fungoides [149].

Prominent involvement of the hair follicles with follicular
hyperplasia may lead to the formation of elevated lesions, clin-
ically resembling tumors of the disease even in the absence of
true neoplastic tumors (“pseudotumoral mycosis fungoides”)
[152,153]. Some authors report a worse prognosis in mycosis
fungoides associated with follicular mucinosis in comparison
to patients with “conventional” mycosis fungoides [154,155].

Syringotropic mycosis fungoides
Some patients present with unusual lesions consisting of
dense lymphoid infiltrates located mainly around hyper-
plastic eccrine glands and coils, often with syringometaplasia
(Figs 2.55, 2.56). Since the first observation of this peculiar
variant of mycosis fungoides, its exact nosologic classifica-
tion has been a matter of debate, as lesions are often solitary
and there are no other signs of mycosis fungoides. The term
“syringolymphoid hyperplasia with alopecia” has been used
in the past to refer to these cases [156–160]. On the other hand,
a relation to the cutaneous T-cell lymphomas was postulated
in 1992 by Burg and Schmöckel [161] and has been con-

Figure 2.52 Pilotropic mycosis fungoides. Dense perifollicular infiltrate of

lymphocytes without deposits of mucin within the hair follicle.

Figure 2.53 Mycosis fungoides with eruptive cysts and comedones. 

Retro-auricular eruption of small epidermal cysts (milia).

Figure 2.54 Mycosis fungoides with eruptive cysts and comedones. Dense

infiltrate of lymphocytes involving the wall of a cyst.
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firmed by many other reports [162–166]. A specific relation
to mycosis fungoides has also been suggested [167,168].

We have encountered several patients with similar lesions
and believe that they represent a variant of mycosis fungoides
with prominent involvement of the adnexal structures. In fact,
in some cases there was a concomitant band-like infiltrate 
in the papillary dermis, and in others the hair follicles were
involved as well, showing features indistinguishable from those
of pilotropic mycosis fungoides. Sometimes these patients
show clinically patchy areas of alopecia on affected parts, con-
firming the involvement of hair follicles with their destruction.
Similar cases have been published in the literature [169].

Localized pagetoid reticulosis (Woringer–Kolopp
type)/unilesional (solitary) mycosis fungoides
Localized pagetoid reticulosis is a variant of mycosis fungoides
presenting with solitary, psoriasiform, scaly erythematous
patches or plaques, usually located on the extremities 
(Fig. 2.57). The clinical picture can be deceptive, simulating
that of benign conditions such as warts or eczematous dermat-
itis (Fig. 2.58) [170]. The histologic picture shows a markedly
hyperplastic epidermis with striking epidermotropism of T
lymphocytes (Figs 2.59, 2.60). Intraepidermal lymphocytes are
characterized usually by medium-sized pleomorphic nuclei.
Both T-helper and T-cytotoxic phenotypes have been described.

The term “pagetoid reticulosis” should be restricted to 
solitary 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 (cuta-
neous aggressive epidermotropic CD8+ cytotoxic T-cell lym-
phoma, cutaneous γ/δ T-cell lymphoma, extranodal NK/T-cell
lymphoma, nasal type) (see also Chapter 6).

It should be emphasized that a histopathologic picture char-
acterized by markedly hyperplastic epidermis with striking

Figure 2.55 Syringotropic mycosis fungoides. (a) At low power both a

band-like infiltrate and prominent involvement of the eccrine glands are

recognizable. (b) Note the superficial part with epidermotropism. (c) Detail

of the eccrine glands with heavy lymphoid infiltrates, syringometaplasia,

and small granulomas. (d) Staining for pancytokeratins highlights the

syringometaplasia.

(a)

(b)

(c)

(d)

Figure 2.56 Syringotropic mycosis fungoides. Neoplastic lymphocytes

arranged predominantly around and within sweat glands. Note

syringometaplasia.
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epidermotropism of innumerable T lymphocytes is not
restricted to pagetoid reticulosis or aggressive cytotoxic NK/
T-cell lymphomas: other lymphomas may rarely present with
similar features, and a definitive diagnosis should be made only
upon compeling clinicopathologic evidence and after complete

phenotypic and genotypic studies [171]. We have observed a
variant of lymphomatoid papulosis that is indistinguishable
from pagetoid reticulosis histopathologically, but shows the
typical waxing and waning course clinically (see Chapter 4).
Presence of intraepidermal CD30+ neoplastic cells in “pagetoid
reticulosis” should raise suspicion of such a variant of lym-
phomatoid papulosis; a precise classification of these cases
can be achieved only upon clinicopathologic correlation.

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. Other skin-
directed treatments may be used for more extensive lesions,
including topical steroids, topical nitrogen mustard, PUVA,
and narrow-band UV-B irradiation [172].

Besides localized pagetoid reticulosis, a solitary variant of
mycosis fungoides with clinicopathologic features similar to
“common” mycosis fungoides has been described (Fig. 2.61)
[173–175]. It is as yet unclear whether the prognosis for these
patients is better, but in some instances development of general-
ized lesions of mycosis fungoides has been observed over time.

Figure 2.57 Localized pagetoid reticulosis. Erythematous plaque on the

right hand. (Courtesy of Professor W. Sterry, Berlin.)

Figure 2.60 Localized pagetoid reticulosis (detail of Fig. 2.59).

Figure 2.58 Localized pagetoid reticulosis. Two small erythematous

papules on the left hand simulating clinically the picture of a wart.

Figure 2.59 Localized pagetoid reticulosis. Hyperplastic epidermis with

prominent epidermotropism of lymphocytes.

Figure 2.61 Solitary lesion of mycosis fungoides located on the breast.
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Erythrodermic mycosis fungoides
Patients with mycosis fungoides may develop erythroderma
during the course of their disease. Rarely, swelling of the lymph
nodes and presence of circulating neoplastic cells (“Sézary
cells”) are observed as well, thus showing complete overlap
of clinical features with Sézary syndrome (see Chapter 3).
The histopathologic and phenotypic features are identical to
those of conventional mycosis fungoides. After successful
treatment patients may relapse with conventional patches,
plaques or tumors 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 to
those patients presenting with the typical features of this 
disease from the onset [1]. In fact, a strong support to the 
distinction of mycosis fungoides from Sézary syndrome has
been recently provided by oncogenomic analyses that showed
major differences between the two diseases [176].

Poikilodermatous mycosis fungoides (poikiloderma
vasculare atrophicans)
Poikilodermatous mycosis fungoides is characterized clinically
by atrophic, red-brown macules and patches with prominent
telangectasias (Fig. 2.62). Sites of predilection are the breast
and buttocks. Histology reveals an atrophic epidermis with
loss of rete ridges, an interface dermatitis with a superficial,
band-like infiltrate of lymphocytes, and a thickened papillary
dermis (see Fig. 2.32). Necrotic keratinocytes may be a pro-
minent finding. Widely dilated capillaries are present within
the superficial dermis. This variant of the disease has also been
referred to as the “lichenoid” type of mycosis fungoides.

Hypopigmented/hyperpigmented mycosis
fungoides
Patients with mycosis fungoides may develop hypopig-
mented patches and plaques (Fig. 2.63). 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 [177–178].
Repigmentation usually takes place after successful treat-
ment of the lesions.

Although hypopigmented lesions may present as the sole
manifestation of mycosis fungoides, in many cases, espe-
cially in Caucasians, careful examination of the patients will
detect the presence of erythematous lesions as well (Fig. 2.64).
Interestingly, patients with hypopigmented mycosis fungoides
tend to develop more hypopigmented lesions during the course
of the disease, suggesting that this is indeed an unusual vari-
ant of mycosis fungoides.

A predominant CD8+ phenotype has been described in
patients with hypopigmented mycosis fungoides, possibly
underlying some pathogenetic similarities to vitiligo [177].
However, a CD4+ phenotype can be observed as well. It should
be underlined that differential diagnosis of hypopigmented
mycosis fungoides from its simulators, including particularly
atopic dermatitis and the inflammatory stages of vitiligo, may
be extremely difficult, and it has been suggested that at least
some of the cases published in the literature may not repres-
ent genuine examples of hypopigmented mycosis fungoides
[179]. In our experience this problem is particularly evident
in children, and sometimes only follow-up data provide a

Figure 2.62 Poikilodermatous mycosis fungoides characterized by the

presence of a reticulated atrophic plaque on the thigh.

Figure 2.63 Hypopigmented patch of mycosis fungoides on the right

shoulder. Note elevated, slightly erythematous margin.
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precise diagnosis (see below) (see also the paragraph on vitiligo
in Chapter 22). Another differential diagnosis of hypopig-
mented mycosis fungoides, particularly in children, is repres-
ented by pityriasis alba.

Rarely, the clinical picture of mycosis fungoides may be char-
acterized by markedly hyperpigmented lesions, corresponding
histopathologically to the presence of pigment incontinence
and abundant melanophages in the papillary dermis (see 
Fig. 2.29; Fig. 2.65). 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 (see Fig. 2.31;
Fig. 2.66). Differential diagnosis of these cases from lichenoid
purpura and lichen aureus can be difficult on histopathologic
grounds, and correlation with the clinical features is crucial
(see also Chapter 22). 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 the concept of a possible
relationship between some purpuric dermatoses and mycosis
fungoides [180–183]. Patients with “pigmented purpura”
progressing to mycosis fungoides probably had purpuric
mycosis fungoides from the outset [183,184]. In this context,
it should be emphasized that lichen aureus and lichenoid
purpura are wholly benign disorders that should be clearly
differentiated from mycosis fungoides.

Bullous (vesiculobullous) mycosis fungoides/
dyshidrotic mycosis fungoides
Some patients with mycosis fungoides present with vesiculous
or bullous lesions, these last usually associated with large,
superficial erosions (Fig. 2.67) [185]. Bullous lesions may be
due to cleavage at the dermoepidermal junction or to con-
fluence of intraepidermal vesicles (Fig. 2.68). A “dyshidrotic”
variant of the disease located at the palms and soles has also
been described (Figs 2.69, 2.70) [186,187]. 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

Figure 2.64 Hypopigmented mycosis fungoides covering large parts of

the body. Note erythematous areas as well.

Figure 2.65 Hyperpigmented mycosis fungoides (“melanoerythroderma”).

Note diffuse reddish brown color with multiple areas of marked

hyperpigmentation.

Figure 2.66 Purpuric mycosis fungoides. Same patient as Fig. 2.31. The

patient also had “conventional” patches of mycosis fungoides elsewhere 

on the trunk.
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by neoplastic cells. In other patients a direct cytotoxic effect
may be responsible for the detachment of the epidermis from
the dermis, or pronounced spongiosis may lead to vesiculation,
and eventually larger blisters may develop due to confluence

of vesicles. In some patients, onset of bullous lesions has been
related to the use of interferon-α [188].

Granulomatous mycosis fungoides/granulomatous
slack skin
Granulomatous mycosis fungoides is an unusual histologic
variant of mycosis fungoides described first by Ackerman and
Flaxman in 1970, who reported a patient with tumor-stage
mycosis fungoides with huge giant cells scattered within 
the dermal infiltrate [189]. A granulomatous pattern can be
observed in different lesions of mycosis fungoides including
patches, plaques, and tumors, and in some cases even within
affected lymph nodes (Figs 2.71, 2.72) [190]. Granulomatous
lesions may either precede, be concomitant with or follow
“classic” mycosis fungoides. Especially if the first manifestation
of the disease shows prominent granulomatous features, the
diagnosis of mycosis fungoides may be missed, and the histo-
pathologic picture may be misinterpreted as that of a “granu-
lomatous dermatitis.” Histopathologically, granulomatous
mycosis fungoides may also be difficult or even impossible to
distinguish from other cutaneous T-cell lymphomas with
granulomatous features (i.e. Sézary syndrome, small/medium
pleomorphic T-cell lymphoma) [142,191], and clinicopatho-
logic correlation is crucial for the diagnosis.

A rare variant of granulomatous mycosis fungoides is 
represented by so-called granulomatous slack skin, which is
characterized clinically by the occurrence of bulky, pendulous
skinfolds, usually located in flexural areas (Fig. 2.73) [142,
192–196]. Granulomatous slack skin is considered a specific
manifestation of mycosis fungoides in most cases and is
included as a variant of it in the WHO-EORTC classification
[1], but association with other lymphomas has been reported
[190]. It is difficult to state whether cases reported as 
“peripheral T-cell lymphoma” in patients with long-standing
granulomatous slack skin represent mycosis fungoides or not
[197]; irrespective of the precise classification of associated

Figure 2.67 Bullous mycosis fungoides. Note ruptured bulla with

superficial erosion.
Figure 2.70 Dyshidrotic mycosis fungoides. Histology reveals

epidermotropic lymphocytes, some within intraepidermal vesicles. 

(Same patient of Fig. 2.69.)

Figure 2.68 Bullous mycosis fungoides. Subepidermal bulla with dense

band-like infiltrate of lymphocytes in the papillary dermis and

epidermotropism.

Figure 2.69 Dyshidrotic mycosis fungoides. Dyshidrotic vesicles and small

erosions on the soles. (See histologic features depicted in Fig. 2.70.)
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lymphomas, however, it is clear that granulomatous slack
skin has the potential for progression with involvement of
internal organs and death of the patients. The granulomatous
infiltrate in granulomatous slack skin is usually diffuse and
involves the deep subcutaneous tissues, in contrast to the
patchy, more superficial granulomas observed in “conven-
tional” granulomatous mycosis fungoides. Giant cells with
many nuclei are a common finding (Fig. 2.74). Elastophago-

cytosis is also typically present. The same rearrangement of 
T cells has been observed in skin and nodal lesions in one
patient [198], and a t(3;9)(q12;p24) has been detected in
another case [199].

Although it has been suggested that a granulomatous 
reaction is associated with a good prognosis in patients with

Figure 2.71 Granulomatous mycosis fungoides. Note reddish brown

plaque with several papules and small nodules on the arm.
Figure 2.72 Granulomatous mycosis fungoides. (a) Dense lymphoid

infiltrate admixed with large epithelioid granulomas in the dermis. (b) Note

focal epidermotropism of lymphocytes.

(a)

(b)

Figure 2.73 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.)

Figure 2.74 Granulomatous slack skin. Histiocytic giant cell with several

intracellular leukocytes, surrounded by a dense infiltrate of lymphocytes.
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mycosis fungoides [200], patients doing badly have been
reported as well [142,201]. In addition, the amount of the
granulomatous 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-
pathologic specimens, and not for classifying the disease in 
a given patient [202]. Finally, it has recently been demon-
strated that differentiation of “conventional” granulomatous
mycosis fungoides from granulomatous slack skin cannot be
achieved on histopathologic grounds only, and that correla-
tion with the clinical picture is crucial for a precise classi-
fication [203].

Papular mycosis fungoides
In some patients with mycosis fungoides, small papules rep-
resent the predominant morphologic expression of the disease,
and small and/or large patches are absent (Figs 2.75, 2.76)
[204]. 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
achieved by short-term follow-up of the patients, as the

histopathologic features may be indistinguishable (see also
Chapter 4). In fact, papular lesions of mycosis fungoides do
not show the spontaneous regression typical of type B 
lymphomatoid papulosis. Although we initially suggested
that papular mycosis fungoides seemed to have the same
prognosis as other variants of early mycosis fungoides [204],
observation of cases who progressed to erythroderma or tumor
stage within relative short periods of time should prompt
great caution in the management of these patients.

“Invisible” mycosis fungoides
Normal-looking skin in patients with mycosis fungoides may
show histopathologic, electron microscopic, immunopheno-
typic and/or molecular genetic evidence of neoplastic lym-
phocytes [205–207].These cases have been termed “invisible”
mycosis fungoides in the literature, because the lesions are
clinically unapparent. The presence of such histologic features
in normal-looking skin has been documented at the first diag-
nosis of mycosis fungoides, in patients with mycosis fungoides
at sites distant from erythematous lesions, and in patients in
complete clinical remission after treatment [205–207].

Figure 2.75 Papular mycosis fungoides. 

(a) Note small erythematous papules on the

arm. (b) Detail of the papules.

Figure 2.76 Papular mycosis fungoides. (a) Histology reveals an infiltrate confined to a small portion of the specimen. (b) Detail shows typical changes of

mycosis fungoides (same patient of Fig. 2.75).

(a)

(a)

(b)

(b)
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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. At present it is difficult to answer
either question, as the clinical implications (if any) of “invis-
ible”, persistent disease are not clear. In our experience, 
however, biopsies of normal-looking skin in cases of mycosis
fungoides showing complete clinical remission do not add
information relevant for further management of the patients.

Anetodermic mycosis fungoides
Two patients with secondary anetoderma developing on pre-
existing lesions of mycosis fungoides have been described
recently [208]. Some of the lesions depicted in this study
resembled small tumors clinically, but represented probably
just secondary anetodermic changes in flat lesions of mycosis
fungoides, thus being a potential pitfall in clinical evaluation
of the patients. Anetoderma secondary to mycosis fungoides
has clinical and histopathologic features different from granu-
lomatous slack skin.

Other unusual clinical presentations of mycosis
fungoides
Besides those variants that have been described in the liter-
ature, and thus achieving a more or less “official” status, mycosis
fungoides may present with clinical lesions different from the
typical patches, plaques or tumors observed in most patients.
We do not give special names to these variants, but it may be
useful for readers to see some clinical pictures of cases that
deviate from conventional presentation (Figs 2.77–2.82).

Figure 2.77 Mycosis fungoides, patch stage. Note annular lesion around

both nipples and small patches on the abdomen.

Figure 2.78 Mycosis fungoides, tumor stage. Bilateral papules and small

tumors on the eyelids and periorbital regions. In this patient this was the first

manifestation of recurrent disease after successful total-body electron beam

therapy, possibly due to incorrect eye-shielding.

Figure 2.79 Mycosis fungoides, patch stage. So-called “parakeratosis

variegata.”

Figure 2.80 Mycosis fungoides, patch stage. Annular patch on the left

breast. Note similarities with Fig. 2.77. We have frequently observed similar

annular patches around the nipple, particularly in women (sun-protected

area).
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only one adult patient with this variant of mycosis fungoides
have been reported, suggesting that this peculiar presentation
is mostly restricted to children [220].

The overall outlook for children or adolescents with mycosis
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 [210,213].
Other reports suggested that the natural history of the disease
is comparable with that seen in adults [214,221–223]. Indeed,
it may be that at least some of the cases reported in the past as

Figure 2.81 Mycosis fungoides, patch stage. Diffuse purpuric,

hyperpigmented confluent patches.

Figure 2.82 Mycosis fungoides, tumor stage. This patient had 

tumor-stage mycosis fungoides with tumors on the thighs and buttock. 

At the same time, he developed psoriasiform/lichenoid papules on the 

trunk and extremities (a). (b) Detail of the papules.

Diagnosis in all of these patients was confirmed by histologic
examination and/or follow-up data; in many of them more
conventional lesions were present before or at the same time
as the less typical ones.

Mycosis fungoides in children

Mycosis fungoides is the most common form of cutaneous
lymphoma in childhood and adolescence (Fig. 2.83) [209]. 
In general, in patients younger than 20 years of age mycosis
fungoides is rare, 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 [210,211]. The hypopigmented variant of
mycosis fungoides appears with unusually high frequency 
in this age group, especially in children with dark skin [177,
210,212]. 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 prolonged local treat-
ment [170]. Other unusual variants observed in children
include follicular mucinosis-associated mycosis fungoides,
and CD8+ mycosis fungoides [149,213–216]. Cases reported
in the literature as “annular lichenoid dermatitis of youth”
[217] or “lymphomatoid annular erythema” [218] may repres-
ent another manifestation of mycosis fungoides in children
(see also the paragraph on annular lichenoid dermatitis of
youth in Chapter 22).

A peculiar type of mycosis fungoides in children simulates
clinically and histopathologically the picture of pityriasis
lichenoides et varioliformis acuta (PLEVA), and is particularly
difficult to diagnose (see Fig. 2.33) [219]. Several young but

(a)

(b)
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“atypical” or “aggressive” mycosis fungoides in children rep-
resent examples of cytotoxic NK/T-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 dis-
ease progression during the lifetime of the patient.

Treatment

Treatment of mycosis fungoides differs according to the stage
of the disease, the extent of the cutaneous and/or extracutane-
ous manifestations, and the previous therapy (if any). It must
be underlined that management of patients with advanced
disease is extremely difficult, as can be inferred from the
plethora of treatment modalities that are continually being
proposed. In 1990 Jones wrote an editorial in the Journal of the
National Cancer Institute titled “Enigma of therapy for cutaneous
T-cell lymphoma” [224]: in spite of many improvements, the
title would probably be similar today.

The standard treatment of early lesions of mycosis fungoides
includes psoralens in association with UV-A irradiation (PUVA),
interferon-α-2a, retinoids, or a combination of these three
modalities [225–228]. PUVA treatment has also been admin-
istered in the form of so-called bath-PUVA [229]. Several other
treatments have been used in the past (and are still in use at
present), including UV-B irradiation (or narrow-band UV-B
– 311 nm) and topical application of chemotherapeutic agents
(nitrogen mustard, carmustine, methotrexate) [230–235]. In
many cases, patients with localized patches of the disease can
also be treated with local steroid ointments [236]. Localized
variants of the disease have also been treated by laser vaporiza-

tion [237,238]. The administration of total body irradiation
[239–241], proposed by some authors as a first-line treatment,
should probably be restricted to patients with mycosis fun-
goides in the later stages. It should be noted that the admin-
istration 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 [242]. The notion that a considerable 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 also with a
watchful waiting strategy.

Although interferon-α is well tolerated and shows good
results in most patients with early mycosis fungoides, resist-
ance to this drug has been observed, hindering its use in
many patients. Analysis of these cases showed that multiple
genes involved in signal transduction, apoptosis, transcrip-
tion regulation, and cell growth are implicated in the 
mechanism of resistance [243]. Interferon treatment may 
be improved by the use of pegylated compounds but large
studies are still lacking. Association with modalities other
than PUVA or UV-B has been proven efficacious, too, even 
in advanced cases [244]. In our experience, interferon-α
gives good results as monotherapy even in patients with
tumor-stage disease, but the drug is used more commonly in
the setting of combination treatments, particularly together 
with PUVA. In patients with early mycosis fungoides show-
ing complete remissions after monotherapy or combination
therapies including interferon-α, it is unclear whether the
administration of the drug as a maintenance treatment 
carries any beneficial effect, and for how long it should be
administered.

Among the retinoids, in recent years bexarotene
(Targretin®, administered orally or topically) has been used
commonly for the treatment of mycosis fungoides (in both
early and late stages), either alone or, more often, in combina-
tion with other treatments [245–250]. The side effects can 
be minimized by proper management of the patients [251].
Tazarotene (Tazorac®) and alitretinoin (Panretin®) are other
retinoids available for topical treatment in cream or gel form-
ulas [252]. An inflammatory reaction on treated skin is the
main side-effect of topical retinoids, being a limiting factor
for their application to large areas of the body. Topical use 
of bexarotene gel is helpful in the adjuvant management of
plaques or tumors that were unresponsive to the primary
treatment [253].

Many other therapeutic protocols have been introduced
for treatment of early mycosis fungoides during the years,
including, among others, photodynamic therapy with 5-
aminolaevulinic acid, new chemotherapeutic drugs for top-
ical use, and immune response modifiers such as imiquimod
[254–262]. At present there are not enough data to evaluate
the efficacy of these new modalities in terms of remission and

Figure 2.83 Mycosis fungoides in a 14-year-old boy. The patient also had

lesions of hypopigmented mycosis fungoides on the back.
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recurrence rates. Combinations of different protocols have
not yet shown clear-cut advantages in terms of overall sur-
vival [263]. Some of the less aggressive modalities may be
particularly suited for treatment of solitary patches of the 
disease [264,265].

A particular problem is represented by treatment of pilo-
tropic or syringotropic mycosis fungoides, as skin-directed
therapies may fail to reach a depth sufficient to achieve good
results. In these patients, PUVA is usually combined with
retinoids [266].

In the late stages, in addition to PUVA, retinoids and 
interferon-α, conventional systemic chemotherapy (CHOP),
extracorporeal photopheresis and radiotherapy have been
applied [239,267], including total skin electron beam irradia-
tion [268]. Guidelines for the use of extracorporeal photo-
pheresis have been published recently [269]. Autologous bone
marrow transplantation showed good results with complete
clinical responses, but recurrence within short periods of
time is the rule [270]. Allogenic stem cell transplantation has
been performed in a few patients and seems to be a promising
treatment modality, perhaps with potential for cure due to 
a graft-versus-tumor response [271–274]. Although toxicity 
is still very high, at present this option seems to be the most
promising for advanced-stage disease, particularly if patients
are not heavily pretreated, and it is currently debated whether
allogenic stem cell transplantation should be considered a
main treatment option for early tumor-stage mycosis fungoides.
A graft-versus-tumor response with prolonged remission has
been observed also in a patient who failed a previous unrelated
bone marrow transplantation and was subsequently treated
with unrelated blood cord transplantation and discontinua-
tion of immunosuppressive treatment [275].

Many other chemotherapeutic or immunologic agents
have been tested in tumor-stage mycosis fungoides during the
last years, including, among others, gemcitabine, fludarabine,
temozolomide, pegylated liposomal doxorubicin (Caelyx),
pentostatin, anti-CD52 antibody (alemtuzumab, Campath-IH),
interleukin-12, DAB389-IL-2 fusion protein (Ontak, denileukin
diftitox), and trimetrexate [276–293]. Some patients have also
been treated with different types of tumor vaccines [294–295],
but results are not yet promising. Other treatment modalities
for tumor stage mycosis fungoides, still in an experimental
phase, include the anti-CD4 antibody zanolimumab [287],
the inductor of cell death vorinostat [288,289], romidepsin
(an inductor of cell cycle arrest and apoptosis), panobinostat
(an histone deacetylase inhibitor) [292], belinostat (a pan-
histone deacetylase inhibitor), bortezomib (a proteasome
inhibitor) and forodesine (an inhibitor of purine nucleoside
phosphorylase). Cancer-related genes may in the future 
be the target for immunotherapeutic strategies in mycosis
fungoides [296]. It should be mentioned that treatment of
advanced (tumor-stage) mycosis fungoides remains unsatis-
factory, and that the disease usually progresses in spite of

aggressive therapy. With the possible exception of allogenic
stem cell or bone marrow transplantation, complete remissions
are observed only in a small minority of patients, and are
rarely durable.

An issue that only rarely has been properly addressed in
controlled studies, but that should be carefully evaluated,
concerns the quality of life in patients with late-stage mycosis
fungoides [297–298]. In fact, patients may have tumor-stage
disease for several years, underlying the need for proper pallia-
tion and alleviation of symptoms. In some patients, particularly
those with pilotropic mycosis fungoides, pruritus may be
intractable and so severe as to induce suicide, underlining the
need for a proper, aggressive treatment of this symptom.

Onset of mycosis fungoides or exacerbation of
undiagnosed disease under treatment with
immunologic agents
In recent years, several cases of undiagnosed mycosis fun-
goides progressing to tumor-stage under treatment with 
different immunologic agents have been described (in the
medical jargon often referred to as “biologicals”) [299–301].
In some cases it may be that genuine association of two dis-
eases (mycosis fungoides and an antecedent inflammatory
disorder) may have occurred. In other cases, however, a wrong
diagnosis of atopic dermatitis or psoriasis had been made 
initially, and a treatment with one of the many immunologic
agents had been started, resulting in rapid progression of the
disease. These cases underline the need for an accurate and
precise diagnosis of inflammatory skin disorders that are to be
treated with immunomodulatory agents, as a misdiagnosis
can bear catastrophic consequences.

Prognosis

Mycosis fungoides is a malignant lymphoma of low-grade
malignancy with prolonged survival, and progression from
the clinical stage of patches to those characterized by plaques,
tumors, and extracutaneous spread usually takes place over
many years to decades [1,2]. Development of plaques and/or
tumors, or of large cell transformation, heralds the terminal
stages of the disease (patients may survive several years with
tumor-stage mycosis fungoides, however). As the disease arises
more commonly in the elderly, most patients never progress to
plaque or tumor stage, and die of unrelated causes [302,303].
In fact, it has been estimated that only 15–20% of patients
die of their disease [9]. However, a small subset of patients
experience a more rapidly aggressive course with extracu-
taneous spread and death due to complications of the disease
(usually sepsis or other severe infections). Moreover, a sub-
stantial subset of patients are middle-aged or young adults,
and a few are children, thus having a higher risk of progres-
sion during their lifetime.
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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 proper
therapy) [9,10,302–304]. There are no significant differences
in survival between stages Ia and Ib (TNM classification), or
between patients with tumors and erythroderma [10,305].
Once extracutaneous spread takes place, initial prognostic
parameters have no influence on survival and the prognosis
is bad [61].

The exact implications of the detection of a clone in the
blood or in the skin alone in the early phases of the disease
remain unclear [305–309]. Recently, however, it has been
demonstrated that presence of T-cell monoclonality in early
lesions of mycosis fungoides, as detected by standard PCR
assays, does not have any prognostic implications [88]. The
finding of an identical clone in the blood and skin, on the other
hand, seems to be an independent (bad) prognostic criterion
[305,306,310]. Similarly, the finding of a monoclonal popula-
tion of T lymphocytes in the lymph nodes of patients with
mycosis fungoides has been linked to a worse prognosis com-
pared to patients presenting with so-called “dermopathic

lymphadenopathy” and no evidence of monoclonal rear-
rangement [311]. Although the influence of the presence 
of follicular mucinosis on survival is debated [149,154], it
certainly complicates the treatment of these patients. Finally,
analysis of histopathologic features of biopsy specimens of
early mycosis fungoides has so far failed to detect parameters
that might predict the course of the disease [312].

Although most treatments are efficacious in the early
phases, and long-term remissions can be achieved, it is
unlikely that cures will be obtained, with the possible excep-
tion of the solitary variants of the disease (though life-long
follow-up is still needed in these patients). In a recent study
with long-term follow-up data of patients with early mycosis
fungoides treated with PUVA, 30–50% remained disease free
for many years, but late relapses occurred [313]. 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 [314]. In addition, it has never been demon-
strated that a more aggressive treatment of patch-stage disease
(including treatment of recurrences) provides any survival
advantages to the patients.

Résumé

Clinical Adults. Patches, plaques and tumors 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). Epidermotropism is common but may be missing;

Darier’s nests (Pautrier’s microabscesses) are rare in early lesions.

Immunology CD2, 3, 4, 5, 45Ro +
CD8 − (+)

45Ra −
CD30 may be positive in tumors with large cell morphology; cytotoxic markers (e.g. TIA-1) may be positive in late stages and

rarely in early lesions.

Phenotypic variations occur!

Genetics No specific abnormalities unequivocally identified in early phases. Some studies showed alterations of genes related to

apoptosis and tumor suppression; frequent abnormalities of p53 and p16 in advanced disease. Monoclonal rearrangement of

the TCR is not detected in about 40–50% of patients in early phases, depending on the technique used.

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

guidelines steroids; narrow-band UV-B (311 nm); photodynamic therapy. Watchful waiting if treatment can be postponed.

Advanced disease: chemotherapy (single agent or multiagent); extracorporeal photopheresis; radiotherapy (including total

body electron beam irradiation); allogenic stem cell transplantation may represent a curative option.

Experimental: imiquimod; new chemotherapeutic drugs (many options, including gemcitabine, fludarabine, and pegylated

doxorubicin among others); immunomodulatory agents; pentostatin.
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This 39-year-old man presented with a reddish tumor on the right

forehead for the last few weeks (Fig. 2.84a). There was no relevant

clinical history. A biopsy was taken showing a lymphoid tumor com-

posed of pleomorphic and anaplastic cells admixed with some

eosinophils (Fig. 2.84b, c) and strongly positive for CD30 (Fig. 2.84d).

A diagnosis of cutaneous anaplastic CD30+ large cell lymphoma was

made. The patient refused any further investigation. He was referred

for local radiotherapy and subsequently lost to follow-up.

He presented again 3 years later showing several infiltrated erythe-

matous patches and plaques that proved to be specific lesions of

mycosis fungoides histopathologically. He admitted that he had 

suffered from “eczema” for many years. He subsequently developed

clear-cut tumor-stage mycosis fungoides with follicular mucinosis 

(Fig. 2.84e), and finally succumbed to his lymphoma 14 years after

first presentation.

Comment: Failure to perform complete investigations (in this 

particular case due to the patient’s reluctance) led to an initial wrong

diagnosis of cutaneous anaplastic CD30+ large cell lymphoma in this

patient, who in truth had tumor-stage mycosis fungoides. In fact, this

case was presented as an example of cutaneous anaplastic CD30+

large cell lymphoma in the first edition of this book, underlying the 

pitfalls in classification of cutaneous lymphomas when all clinical data

(for whatever reason) are not available.

TEACHING CASE

Figure 2.84

(a)

(b)

(c) (e)

(d)

9781405185547_4_002.qxd  2/6/09  8:52  Page 43



44

This 67-year-old woman had a >20-year history of erythematous

patches over the entire body. Clinical examination disclosed clear-cut

features of mycosis fungoides (Fig. 2.85a). Two biopsies revealed only

relatively mild infiltrates, particularly when compared with the clinical

picture (taken at the same time as the two biopsies) (Fig. 2.85b–e).

Comment: This case illustrates the difficulties that may arise in the

histopathologic diagnosis of mycosis fungoides. In spite of a clear-cut

clinical presentation, the histopathologic changes were difficult to

interpret and may have prompted a diagnosis of “non-specific chronic

dermatitis” if the clinical picture had not been taken into account.

TEACHING CASE

Figure 2.85

(a)

(c)

(d)

(e)(b)
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This 64-year-old man had therapy-resistant, infiltrated lesions on 

the fifth finger of the right hand (Fig. 2.86a). The lesion had been

treated previously for mycotic infection and eczema. A biopsy

revealed a dense lymphoid infiltrate with peculiar accentuation

around the eccrine glands and ducts and with syringometaplasia 

(Fig. 2.86b, c). At closer inspection there were also erythematous,

TEACHING CASE

(b)

(c)

(d)

(e)

(a)

Figure 2.86 (Continued )
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infiltrated lesions with follicular accentuation on the upper arms 

and one knee, which on biopsy revealed dense band-like infiltrates

with small epidermal cysts surrounded by lymphocytes, as well 

as nodular lymphocytic infiltrates around the eccrine glands with

syringometaplasia (Fig. 2.86d, e). A diagnosis of mycosis fungoides

(syringomatous/pilotropic mycosis fungoides) was made.

Comment: This case exemplifies the difficulties (both clinically 

and histopathologically) in making a diagnosis of unusual variants 

of mycosis fungoides such as syringomatous mycosis fungoides.

Syringometaplasia is constantly observed, and the infiltrate in this

peculiar and rare type of mycosis fungoides often shows involvement

of the hair follicles as well.

You can compare this case with the following one, occurring in an

84-year-old man with history of mycosis fungoides who, during the

course of his disease, developed lesions on the chin (Fig. 2.87a). A

biopsy revealed an infiltrate of lymphocytes arranged almost exclus-

ively around the eccrine structures (Fig. 2.87b, c). A subsequent 

biopsy also showed features of conventional mycosis fungoides with

infiltration of a hair follicle (Fig. 2.87d).

Syringotropic mycosis fungoides is one of the most difficult variants

of the disease to diagnose on both clinical and histopathologic

grounds. The finding of dense infiltrates of lymphocytes around the

eccrine glands with syringometaplasia should always raise suspicion

and prompt accurate clinicopathologic correlation.

(a)

(c)

(b)

(d)

Figure 2.87
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Sézary syndrome

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 also Chapter 2). In fact, in
1975 the term “cutaneous T-cell lymphoma” was introduced
to encompass mycosis fungoides, Sézary syndrome and related
disorders [3]. The World Health Organization (WHO)-EORTC
and WHO 2008 classifications list mycosis fungoides and Sézary
syndrome as separate entities [1,13]. In this context, it should
be mentioned that in many studies, particularly those con-
ducted in the United States, mycosis fungoides and Sézary
syndrome have been lumped together into a single group
(“cutaneous T-cell lymphoma”), thus hindering precise ana-
lysis of the data. This problem concerns diagnostic as well as
therapeutic studies.

Patients with Sézary syndrome usually present with an
abrupt onset of erythroderma or with erythroderma pre-
ceded by itching and a non-specific skin rash. Rarely, a classic
Sézary syndrome may develop in patients with preceding
mycosis fungoides (see erythrodermic mycosis fungoides in
Chapter 2). In the WHO-EORTC classification patients with a
previous history of mycosis fungoides developing erythro-
derma during the course of the disease are not classified as
Sézary syndrome [1], but others have suggested classifica-
tion of 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 diag-
nostic criteria are met [10]; in fact, detection in the peripheral
blood of a T-cell clone without clinical significance is not
infrequent in elderly patients.

The etiology 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 [14]. The association with viral infec-
tions or previous long-standing dermatoses is unclear [15–17].
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 expression of interleukin
[IL]-4, IL-5 and IL-10). Several genetic aberrations as well as

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 hyper-
keratosis, alopecia, and onychodystrophy [4]. Differentiation
from non-neoplastic erythroderma may be extremely difficult.
The main causes of erythroderma, besides cutaneous T-cell
lymphoma, are atopic dermatitis, psoriasis, and drug reactions,
but less frequently other cutaneous inflammatory disorders
may show erythroderma as well [5]. In fact, the differential 
diagnosis of erythroderma is considered one of the most 
vexing problems in dermatology and dermatopathology, and
in some cases only a descriptive diagnosis is used (“homme
rouge,” “red man syndrome”). Erythrodermic mycosis fun-
goides should be distinguished from true Sézary syndrome
(see Chapter 2) [1].

One of the major problems in Sézary syndrome is that vari-
able diagnostic criteria have been used in different studies
which hinders comparison of clinicopathologic and prog-
nostic data. The demonstration of a monoclonal population
of T lymphocytes within the peripheral blood by molecular 
or cytogenetic methods has been proposed by the European
Organization for Research and Treatment of Cancer (EORTC)-
Cutaneous Lymphoma Study Group, by the International
Society for Cutaneous Lymphomas (ISCL) and by others as
an important criterion for the diagnosis of Sézary syndrome
[1,6–10], and is particularly important if the same T-cell clone
is also detected in the skin[1]. Other useful criteria include
the presence of at least 1000 circulating Sézary cells/mm3, an
expanded CD4+ population in the peripheral 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 diameter, Sézary cells representing
more than 20% of circulating lymphocytes, and the loss of T-
cell antigens such as CD2, CD3, CD4, and CD5 [1,2,10,11].

Although Sézary syndrome is regarded as the leukemic
variant of cutaneous T-cell lymphoma, involvement of the

3
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aberrant antigen, cytokine or molecular profiles have been
documented in patients with Sézary syndrome, but the diag-
nostic and therapeutic implications of these findings are still
unclear [18–32].

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 Chapter 2). In the new ISCL staging system, depending
on the tumor burden in the peripheral blood, cases are
classified in stage III (B1: low blood tumor burden, >5% of
peripheral blood lymphocytes are atypical cells but do not
meet the criteria of B2; B1a: clone negative; B1b: clone positive;)
or IV (B2: high blood tumor burden, ≥1000/μL Sézary cells
with positive clone) (see Chapter 2).

Similarly to mycosis fungoides, patients with Sézary syn-
drome have an increased risk of developing secondary malig-
nancies [33,34].

Clinical features

Sézary syndrome is a rare malignant T-cell lymphoma affect-
ing elderly adults of both sexes, with a predilection for males.
“Non-specific” skin lesions (eczematous patches) may be pre-
sent for some time before erythroderma develops. The ery-
throderma 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.
Histopathologic analysis of peripheral lymph nodes usually
shows evidence of involvement, but differentiation from 

Figure 3.1 Sézary syndrome. Erythroderma. Note enlarged inguinal lymph

nodes.

Figure 3.2 Sézary syndrome. Hyperkeratosis of the palms.

Figure 3.3 Sézary syndrome. Diffuse hyperpigmentation on the

background of erythroderma (“melanoerythroderma”). Note ectropion.
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so-called “dermatopathic lymphadenopathy” may be very
difficult. As in mycosis fungoides, Sézary syndrome may be
associated with follicular mucinosis [35,36]. Other clinical
variants include the presence of diffuse hyperpigmentation
as a consequence of melanosis or hemosiderosis (melanoery-
throderma) (Fig. 3.3), and of vesiculobullous lesions. Analysis
of peripheral blood may reveal features that have been con-
sidered helpful for the diagnosis of Sézary syndrome, such as
the presence of a clonal population of CD4+/CD26− T lym-
phocytes [37–39], positivity for CD27 in the CD4+/CD26−

T-cell population [40], presence of a CD158k+ clonal T-cell
population [41], and paucity of forkhead box protein P3
(FOX-P3)+ circulating cells [42].

In some patients, prominent sensitivity may simulate the
picture of actinic reticuloid and be the source of a giagnostic
pitfall. In this context, as we mentioned before differential
diagnosis of erythoderma is one of the most vexing fields of
both dermatology and dermatopathology, and often only 
follow-up data allow a precise diagnosis to be made. Besides
cutaneous and extracutaneous lymphomas (erythodermic
mycosis fungoides, Sézary syndrome, other rare lymphomas),
many inflammatory conditions may be responsible for the
onset of erythroderma. The most frequent are psoriasis, atopic
dermatitis, drug eruptions, and pityriasis rubra pilaris, but
other diseases may be involved as well.

Histopathology, immunophenotype and
molecular genetics

Histopathology
The histopathologic features of skin lesions in Sézary syn-
drome are indistinguishable from those of mycosis fungoides
[43–45]. However, the features may be more subtle and
difficult to interpret. Often there is a psoriasiform spongiotic
pattern with a variably dense band-like infiltrate of lympho-
cytes (Fig. 3.4). Epidermotropism is usually less marked than
in mycosis fungoides [46], but typical Darier’s nests (Pautrier’s

microabscesses) 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
be achieved only by correlation of histopathologic features
with clinical ones.

Histopathologic variants of Sézary syndrome include the
presence of a prominent granulomatous reaction, deposition
of mucin within hair follicles (follicular mucinosis), or large
cell transformation [36,47–53]. 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).

In some cases the lymph nodes are characterized by mono-
tonous infiltrates of neoplastic cells. Histopathologic differences
from lymph nodes involved by cells of mycosis fungoides,
suggesting a pathogenetic difference between the two diseases,
have been described in one study [54].

Immunophenotype
Immunohistology reveals a predominance of T-helper lym-
phocytes (CD3+, CD4+, CD7−, CD8−). The findings are indis-
tinguishable from those observed in mycosis fungoides. A recent
study revealed a different expression of the multiple myeloma
oncogene 1 (MUM-1) in neoplastic cells of Sézary syndrome
(positive) and mycosis fungoides (negative), suggesting a
potential value of this marker for differentiation between the
two entities [55]. However, the number of cases included was
very small, and these results should not be overemphasized.

Molecular genetics
Molecular genetic studies show clonal rearrangement of the
T-cell receptor (TCR) genes in skin lesions in the majority of
cases, but clonality may not be detected in the early stages.
Amplification and overexpression of JUNB have been observed
in some patients in two studies [56,57], and dysregulation of

Figure 3.4 Sézary syndrome. Dense band-like infiltrate of lymphocytes

within the superficial dermis. Note psoriasiform hyperplasia of the epidermis.

Figure 3.5 Sézary syndrome. Neoplastic cells are small- to medium-sized

pleomorphic (“cerebriform”) cells identical to those observed in mycosis

fungoides.
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JUNB and JUND in a third one [58]. A panel of eight genes
that can distinguish Sézary syndrome in patients with low
numbers of circulating cells has been detected by cDNA micro-
array technique [57]. In another study, copy number losses at
1p36p22, 6q24, and 15q11.2, as well as gains at 22q11.2q13.3,
were capable of separating cases of Sézary syndrome from
controls [59]. However, the number of cases studied was
very limited.

Using quantitative polymerase chain reaction (PCR) ana-
lyses, gain of cMYC and loss of cMYC antagonists (MXI1 and
MNT) were observed in the majority of patients with Sézary
syndrome, as well as alterations of the interleukin 2 (IL-2)
pathway characterized by gain of STAT3/STAT5 and IL-2
(receptor) genes [60].

Although conventional immunohistochemical stainings for
CD158k did not allow separation of neoplastic from reactive
cases, mRNA expression of CD158k/KIR3DR2 detected by real-
time reverse transcription PCR was significantly higher in
lesional skin of Sézary syndrome than in reactive erythroder-
mic conditions, suggesting that detection of CD158k/KIR3DR2
transcripts may represent a molecular tool for the diagnosis
of Sézary syndrome [61].

Support to the concept of biologic differences between
mycosis fungoides and Sézary syndrome, and thus need for
separate classification of the two entities, has been recently
provided by oncogenomic analyses that showed major differ-
ences between the two diseases [62].

Treatment

The therapy of Sézary syndrome remains unsatisfactory.
Patients may benefit from total body electron beam ther-
apy, psoralen and UV-A (PUVA) (alone or associated with
bexarotene, interferon-α or both) or chlorambucil combined
with prednisone (Winkelmann scheme) [1,63–67]. Complete
responses have been observed in several patients after extra-
corporeal photochemotherapy but recurrence is the rule, and
the efficacy has been debated [68–72].

Guidelines for the use of extracorporeal photopheresis
have been published recently [73]. Changes in the treat-
ment protocols do not seem to alter the efficacy profile of this
type of treatment [74]. An overall response rate of 62.5%
(complete response 18.8%, partial response 43.7%) has been
observed with pentostatin therapy in one study [75]. Total
skin electron beam therapy was associated with improve-
ment of tumor burden in the peripheral blood in a recent
study [76].

Patients with cutaneous tumors and/or large cell trans-
formation should be treated with systemic chemotherapy or
other aggressive treatment modalities, similar to those used
for advanced mycosis fungoides (see also Chapter 2).

As for mycosis fungoides, during the years many new 
compounds and new modalities have been introduced for

the treatment of patients with Sézary syndrome, including
IL-2, bone marrow transplantation, new retinoids such as
bexarotene, and new immunomodulatory and chemothera-
peutic agents as well as monoclonal antibodies, amongst 
others (see also Chapter 2) [77–86]. The association of 
extracorporeal photopheresis with other treatments has also 
been tested in a limited number of patients [87,88]. No single
treatment modality revealed clear-cut benefits in comparison
to the others, and the management of these patients is still
extremely problematic. In addition, rapid progression of the
disease and/or large cell transformation has been observed
sometimes in patients treated with new therapeutic agents,
particularly immunomodulatory drugs (see also Chapter 2).
[89,90].

Prognosis

Overall survival of patients with Sézary syndrome depends
on the criteria adopted for the diagnosis of the disease, 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 centers.
The disease-specific 5-year survival of 52 patients included 
in the Dutch and Austrian registries was 24% [1]. In this 
context, it should be underlined that patients with erythro-
derma, even if the cause is not Sézary syndrome or mycosis
fungoides (non-neoplastic erythroderma), show a decreased
survival [5]. If strict criteria are employed (i.e. presence of a
neoplastic clone in the peripheral blood, CD4+:CD8+ ratio
>10), the 5-year survival is poor [1]. The prognostic valid-
ity of B1 and B2 categories of peripheral blood involvement
according to the ISCL staging system was confirmed in one
study [91]. The presence of an identical clone in the skin 
and peripheral blood seems to be an independent prognostic
criterion pointing to a worse prognosis [12,92]. Stage at 
diagnosis, failure to undergo remission after first treatment,
age, and race also have prognostic value [93]. Other factors
associated with reduced survival include elevated LDH and
β2-microglobulin serum levels, presence of an elevated tumor
burden in the peripheral blood, advanced age at diagnosis,
prior exposure to multiple systemic drugs, enlargement of
peripheral lymph nodes (>3 cm), high blood tumor burden
(CD4:CD8 ratio ≥10), chromosomally abnormal clone, and
twofold increase in serum LDH level [94–96]. The number of
circulating Sézary cells may predict the response to treatment,
with higher counts showing better responses. The presence
of Epstein–Barr virus (EBV) genome in keratinocytes was
found to worsen the prognosis in one study [97].

A panel of 10 genes that can identify a group of patients
with survival shorter than 6 months has been identified by
cDNA microarray technique [46]. The expression of FOX-P3
by circulating Sézary cells has been related to a worse prognosis
[98]. However, these results must be verified by larger studies.
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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 a CD4+:CD8+ ratio >10 in the peripheral blood.

Usually aggressive course (5-year survival of about 25%).

Morphology Small pleomorphic (cerebriform) cells. During the course of the disease there may be the appearance of tumors with large cell

morphology (immunoblasts, large cell anaplastic, large cell pleomorphic).

Immunology CD2, 3, 4, 5 +
CD7, 8, 26 −

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. Prominent aberrations involving genes encoding cMYC, cMYC regulating proteins,

mediators of MYC-induced apoptosis, and IL-2 signaling pathway components.

Treatment PUVA, interferon-α, retinoids (alone or in combination); extracorporeal photopheresis; radiotherapy; chlorambucil combined 

guidelines with prednisone (Winkelmann scheme); systemic chemotherapy. Experimental: new chemotherapeutic agents, pentostatin, 

bone marrow transplantation, new monoclonal antibodies.
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This 86-year-old man had erythroderma and marked pruritus for 

the last 6 years. Clinical examination revealed erythroderma and 

many erosions due to vigorous scratching (Fig. 3.6a). Three biopsy

specimens revealed features consistent with a diagnosis of mycosis 

fungoides/Sézary syndrome. The patient had >10% circulating Sézary

cells and a CD4:CD8 ratio of >10, and a diagnosis of Sézary syndrome

was made. The bone marrow biopsy revealed infiltration by neoplastic

T cells. A lesion diagnosed clinically as suspect tumor-stage Sézary syn-

drome was biopsied and revealed a well-differentiated, superficial

squamous cell carcinoma (Fig. 3.6b, c) infiltrated by cells of the Sézary

syndrome (Fig. 3.6d).

Comment: This case illustrates well the difficulties in distinguishing

erythrodermic mycosis fungoides from Sézary syndrome, and the over-

lapping histopathologic features of these two variants of the cuta-

neous T-cell lymphomas. It also shows that in patients with leukemic

stage of cutaneous (or extracutaneous) lymphoma, it is not uncommon

to find specific cells of the hematologic neoplasm infiltrating epithelial

tumors or at sites of cutaneous inflammation.

TEACHING CASE

Figure 3.6

(a)

(b)

(c)

(d)
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Primary cutaneous CD30++

lymphoproliferative disorders

The typical features of cutaneous CD30+ lymphoproliferative
disorders, including partial or complete spontaneous resolu-
tion of the lesions and good prognosis, have been the subject
of several studies in an attempt to elucidate the reasons for this
peculiar clinical behavior. It has been suggested that CD30
and CD30-ligand are involved in the control of apoptosis, and
that activation of the CD30 signaling pathway plays a role in
tumor regression [19–23]. Resistance to CD30-mediated growth
inhibition provides a possible mechanism for escape from tumor
regression in cases with more aggressive behavior. A higher
expression of apoptotic-related proteins has been observed in
lymphomatoid papulosis as compared to primary cutaneous
anaplastic large cell lymphoma, suggesting that the apoptosis
index may play a role in the spontaneous resolution of the
lesions and better prognosis of lymphomatoid papulosis [24].

At this point, it should also be stressed that CD30 is a very
important marker for diagnosis and classification of cutaneous
lymphomas, but interpretation of the staining cannot be made
without knowledge of full phenotypic features and complete
clinical information. We have received in consultation cases
of aggressive cytotoxic lymphomas or even B-cell lymphomas
(not to mention the many pseudolymphomas) that were
erroneously classified as cutaneous anaplastic large cell lym-
phoma because of CD30 positivity. These mistakes can have
disastrous consequences for patients. Similar cases with incom-
plete phenotypic features and possibly erroneous diagnoses
have been published in the literature [25]. In this context, we
would like to stress that a diagnosis of lymphomatoid papulosis
or cutaneous anaplastic large cell lymphoma should be made
only upon compelling evidence, particularly in cases that
present with clinical features not typical of these disorders.

LYMPHOMATOID PAPULOSIS

Lymphomatoid papulosis is defined as a chronic, recurrent,
self-healing eruption of papules and small nodules with the
histopathologic features of a cutaneous T-cell lymphoma
(“rhythmic paradoxical eruption”) [26].

Although in the past it has been classified among the 
cutaneous pseudolymphomas, lymphomatoid papulosis is
considered today as a low-grade cutaneous T-cell lymphoma,

One of the changes made in the World Health Organization
(WHO)-European Organization of Research and Treatment
of Cancer (EORTC) classification of primary cutaneous lym-
phomas concerns lymphomatoid papulosis and cutaneous
anaplastic CD30+ large cell lymphoma [1]. These two entities
are now included in the group of the “CD30+ cutaneous 
lymphoproliferative disorders” as they represent two ends 
of a spectrum without clear-cut boundaries. This approach
has been used in the new WHO classification of tumors of
hematopoietic and lymphoid tissues as well [2].

The CD30 antigen is a cytokine receptor belonging to 
the tumor 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) [3,4]. Soon after
the first description, it become clear that anaplastic large cell
lymphomas could occur as a primary skin tumor, where they
were characterized by a good prognosis [5–10]. The term
“cutaneous CD30+ lymphoproliferative disorders” has been
subsequently proposed to denote a group of primary cuta-
neous T-cell lymphomas characterized by expression of the
CD30 antigen phenotypically and a favorable prognosis bio-
logically, including lymphomatoid papulosis and primary
cutaneous anaplastic large cell lymphoma [11–16]. Cases
described in the past as “regressing atypical histiocytosis” or
“pseudo-Hodgkin disease” are part of the spectrum of primary
cutaneous CD30+ lymphoproliferative disorders [17,18].

As already mentioned, it is important to emphasize that
there is no clear-cut boundary between “classic” lymphoma-
toid 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 clinicopathologic features. In this group are cases
with the clinical aspect of lymphomatoid papulosis and the
histopathology of primary cutaneous anaplastic large cell
lymphoma and vice versa.

4
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Clinically, lymphomatoid papulosis presents in most patients
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). Oral

Figure 4.1 Lymphomatoid papulosis. Generalized eruption of papules and

small nodules.

Figure 4.2 Lymphomatoid papulosis. Few papules and nodules in a 

6-year-old child.
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and has been included as such in the WHO-EORTC classification
of cutaneous lymphomas [1]. In the new WHO classification of
tumors of hematopoietic and lymphoid tissues it is included
in the spectrum of CD30+ cutaneous lymphoproliferative dis-
orders; however, it is stated that “from a clinical perspective
lymphomatoid papulosis is not considered a malignant dis-
order, despite demonstration of clonality in many cases” [2].

No specific genetic alterations, association with inflammatory
skin disorders or viral infections have been consistently demon-
strated in lymphomatoid papulosis, and the etiology of the
disease is still unknown. No association with Epstein–Barr virus
(EBV) infection has been found in a recent Korean study [27].
The interchromosomal (2;5) translocation is absent [28,29].

In 10–20% of patients lymphomatoid papulosis is preceded,
concomitant with or followed by another type of lymphoma
(usually mycosis fungoides, Hodgkin lymphoma and anaplastic
large cell lymphoma, but other malignant hematologic dis-
orders have also been observed) (see also Chapter 2) [30–40].
In some of these patients, the same clone of neoplastic T lym-
phocytes has been identified in lesions of lymphomatoid
papulosis and those of the associated lymphomas, raising the
question of a possible common origin of the diseases [41–44].
However, their response to treatment is different as the lesions
of lymphomatoid papulosis may continue to appear while the
second lymphoma is in complete remission [45]. In patients
with mycosis fungoides, self-healing papules with CD30+

lymphoid infiltrates may develop during the course of the
disease, suggesting a diagnosis 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, one case that we published origin-
ally in 1991 as “PUVA-induced lymphomatoid papulosis in a
patient with mycosis fungoides” [46] died with large cell trans-
formation of mycosis fungoides 48 months after the onset of
the “lymphomatoid papulosis.” (See also Chapter 2).

In addition to these hematologic malignancies, patients
with lymphomatoid papulosis are also at higher risk of devel-
oping non-lymphoid second malignancies [47].

In the absence of specific symptoms of other associated dis-
eases, complete staging investigations are not necessary in
patients with classic lymphomatoid papulosis. Some authors
found T-cell clonality within the peripheral blood or the bone
marrow in some patients, but the clinical and prognostic value
of these findings is unclear [48,49]. However, a recent study
revealed that in all cases of lymphomatoid papulosis and cutane-
ous anaplastic large cell lymphoma with a clonal T-cell popula-
tion detected both in the blood and in the skin, the clones were
different, thus demonstrating that they are not related [50].

Clinical features

Young adults are usually affected but the disease has been
reported in children and in the elderly as well [32,33,51–56].
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or other mucosal involvement may be observed rarely
[57–59]. The size of the lesions is variable but they are usu-
ally smaller than 1 cm. In a few patients large, rapidly grow-
ing nodules, sometimes with ulceration, may be the first
manifestation of the disease (Fig. 4.4) [11]. The onset of large

tumors with complete spontaneous resolution has also been
observed during the course of the disease but prognosis seems
not to be affected and the disease runs the usual course, sug-
gesting that large tumors may represent a morphologic varia-
tion of lymphomatoid papulosis rather than transformation
into a more aggressive lymphoma [11].

The clinical picture is usually polymorphic, due to 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

Figure 4.3 Lymphomatoid papulosis. Multiple papules and small nodules,

some ulcerated, on the genital area.

Figure 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.

Figure 4.5 Lymphomatoid papulosis. Small erythematous nodule. Note a

resolving lesion on the right side of the nodule.

Figure 4.6 Lymphomatoid papulosis. Ulcerated erythematous nodules.
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interval between two episodes is variable: some patients 
may experience several eruptions within short periods of
time, whereas others may have only a few lesions over 
several years.

Occasionally lesions of lymphomatoid papulosis are local-
ized to just one area (regional lymphomatoid papulosis) 
(Fig. 4.7) [60–62]. Similar cases have been reported also as
“persistent agmination” of lymphomatoid papulosis [63]. In
these cases, differentiation from anaplastic large cell lymphoma
can be extremely difficult, as this last can present with nodules
surrounded by satellite lesions of smaller dimensions clin-
ically simulating lymphomatoid papulosis. Association with
pregnancy and with severe hypereosinophilic syndrome has
also been reported [64,65]. Other unusual clinical variants 
of lymphomatoid papulosis include a type characterized by
lesions clinically resembling hydroa vacciniforme, and one
by presence of predominant pustular lesions [66,67].

Histopathology, immunophenotype and
molecular genetics

Histopathology
The histopathologic features of lymphomatoid papulosis are
variable. Three main histologic 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 histopathologic picture is not asso-
ciated with any prognostic implications. Sometimes, 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 accord-
ing to the predominant histopathologic features.

Type A (“histiocytic” type)
This is the “conventional” and most frequent type of lym-
phomatoid papulosis, characterized by wedge-shaped lesions
with the presence of scattered or clustered large atypical cells
admixed with small lymphocytes, histiocytes, neutrophils
and eosinophils (Figs 4.8, 4.9). Epidermotropism is variable.

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

Although large atypical cells are the hallmark of lympho-
matoid papulosis, and the existence of a “small cell” variant

Figure 4.7 Regional lymphomatoid papulosis. Cluster of erythematous

papules restricted to the median aspect of the left thigh.

Figure 4.8 Lymphomatoid papulosis, type A. Wedge-shaped infiltrate in

the dermis.

Figure 4.9 Lymphomatoid papulosis, type A. Detail of atypical cells.
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has been called into question, lymphomatoid papulosis type B
composed of small- to medium-sized cells may be compared
to the small/medium-cell variant of anaplastic large cell 
lymphoma (see later in this chapter), which is now a well-
established morphologic subtype of that lymphoma.

We have recently observed several patients with a particular
variant of type B lymphomatoid papulosis, characterized his-
topathologically by marked epidermotropism of CD8+ cyto-
toxic T lymphocytes within a hyperplastic epidermis, similar
to what can be observed in pagetoid reticulosis. The clinical
features in all patients were typical of lymphomatoid papulosis,
but in most of these cases a first diagnosis of cutaneous aggress-
ive epidermotropic CD8+ cytotoxic T-cell lymphoma was made
due to the peculiar histopathologic presentation. An accurate
clinicopathologic correlation in these cases is crucial.

Type C (anaplastic large cell lymphoma-like)
There is a nodular infiltrate characterized by sheets of cohesive,
large atypical cells admixed with a few small lymphocytes,
neutrophils, and eosinophils (Figs 4.12, 4.13). The histopatho-

logic features are indistinguishable from those of anaplastic
large cell lymphoma, and a definitive diagnosis can be achieved
only upon clinicopathologic correlation.

Other histologic variants
A variant of lymphomatoid papulosis characterized by lesions
centered around a hair follicle has been termed “follicular
lymphomatoid papulosis” (Fig. 4.14) [68–70]. Other unusual
histopathologic findings in lymphomatoid papulosis include
the presence of myxoid changes, eccrinotropic and neurotro-
pic infiltrates, follicular mucinosis, and subepidermal blisters
(Fig. 4.15) [32,71,72]. Rarely, angiocentricity and angiode-
struction may be observed.

In some cases of lymphomatoid papulosis, a prominent
acanthosis of the epidermis can be observed [73,74]. Rarely,

Figure 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.

Figure 4.11 Lymphomatoid papulosis, type B. Note epidermotropism of

solitary lymphocytes with small nuclei resembling the histopathologic

features of mycosis fungoides.

Figure 4.12 Lymphomatoid papulosis, type C. Dense infiltrate of atypical

lymphocytes arranged in sheets.

Figure 4.13 Lymphomatoid papulosis, type C. Detail of the atypical

lymphocytes arranged in sheets, simulating the histopathologic features 

of anaplastic large cell lymphoma.
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the association with multiple keratoacanthomas has been
documented (Fig. 4.16) [75]. In this context, it is interesting
to note that in a recent study CD30+ cells could be observed
in the inflammatory infiltrate of the vast majority of 21 ran-
domly selected keratoacanthomas, suggesting that some of
the cases reported as association of lymphomatoid papulosis
and keratoacanthoma or as lymphomatoid papulosis with
keratoacanthomatous changes may represent in truth kera-
toacanthomas with CD30+ cells [76].

Immunophenotype
The hallmark of lymphomatoid papulosis is the expression of
CD30 by neoplastic cells (Fig. 4.17) [10,77–79]. Although the
infiltrate of type B lymphomatoid papulosis has often been
reported as being CD30−, most cases do in fact express the

antigen (Fig. 4.18) [32]. In this context, care should be taken
to avoid misinterpreting the papular variant of mycosis fun-
goides as type B lymphomatoid papulosis (see also Chapter 2).
CD30+ lymphocytes are often arranged in small clusters (type A)
or in sheets (type C), a feature useful in the differential diag-
nosis of lymphomatoid papulosis from benign inflammatory
skin diseases where CD30+ cells are usually (but not always!)
scattered and isolated (however, this pattern can also be
observed occasionally in cases of lymphomatoid papulosis).

Neoplastic cells express the phenotypic markers of T-helper
lymphocytes (CD3+, CD4+, CD8−) in some cases, and of T cyto-
toxic cells (CD8+) in others [32,78–82]. Expression of CD56
is usually absent, but may be observed in some cases (Fig. 4.19)
[32,83–86]. Pan-T-cell antigens may be lost, at least partially,
in some cases.

The anaplastic lymphoma kinase (ALK) is not expressed
[29,87]. Positivity for JunB was observed in a recent study in

Figure 4.14 Follicular lymphomatoid papulosis. Note a wedge-shaped

infiltrate disposed symmetrically around a hair follicle.

Figure 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.

Figure 4.17 Lymphomatoid papulosis, type A. CD30 atypical lymphocytes

disposed as solitary units and in small clusters.

Figure 4.15 Syringotropic lymphomatoid papulosis. Atypical cells are

disposed around an eccrine duct, in part infiltrating it.
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all 18 cases of lymphomatoid papulosis tested [88], and c-Jun
expression was observed in about 50% of tested cases [89].
Expression of fascin was found in a minority of cases [90], as
well as of survivin and Bcl-2 [91]. It has been suggested that
CD56 or fascin expression by neoplastic cells may be helpful
in the distinction between lymphomatoid papulosis and ana-
plastic large cell lymphoma [90,92], but data on large series
are lacking.

A recent report suggested that neoplastic cells in lymphoma-
toid papulosis are positive for the multiple myeloma oncogene
1 (MUM-1), whereas cells in anaplastic large cell lymphoma are
negative [93]. Variability in MUM-1 staining of lymphomatoid
papulosis and anaplastic large cell lymphoma, however, exists,
and all cases of anaplastic large cell lymphoma were positive
for MUM-1 in another study [94]. In our experience the value
of this marker in the differential diagnosis between the two
entities should not be overemphasized, and MUM-1 (or any

other marker) expression cannot replace clinicopathologic cor-
relation (the only valuable “tool” to distinguish lymphomatoid
papulosis from cutaneous anaplastic large cell lymphoma).

Molecular genetics
There are no specific genetic abnormalities reported for lym-
phomatoid papulosis. Rearrangement of the T-cell receptor
(TCR) is found in the majority of lesions [95]. Studies on single
cells after microdissection of the specimens showed that the
atypical CD30+ large cells have a common clonal origin [96].

Clinicopathologic differential diagnosis

Besides anaplastic large cell lymphoma, the differential diag-
nosis of lymphomatoid papulosis includes mainly papulone-
crotic eruptions such as pityriasis lichenoides et varioliformis
acuta (PLEVA). This distinction can be particularly difficult as
overlapping clinicopathologic features can be seen. However,
in the proper clinical background the presence of large atypical
CD30+ cells is diagnostic of lymphomatoid papulosis. Cases
reported as “pityriasis lichenoides et varioliformis with atypical
CD30+ cells” [97,98] most likely represent examples of lym-
phomatoid papulosis [99].

Clusterin expression, originally thought to be specific for sys-
temic anaplastic large cell lymphoma as opposed to cutaneous
cases, was found in half of tested cases of lymphomatoid papu-
losis in a recent study, as well as in tumor cells of cutaneous
anaplastic large cell lymphoma and CD30+ large cell transforma-
tion of mycosis fungoides, but only in a small minority of cases
of reactive infiltrates with CD30+ cells, thus representing a
potential tool in differential diagnosis of lymphomatoid papu-
losis from CD30+ pseudolymphomas [100]. As with all other
small studies, however, these results, too, should not be over-
emphasized unless confirmed on larger numbers of cases.

For a detailed discussion of the differential diagnosis 
of lymphomatoid papulosis from cutaneous inflammatory
infiltrates with large atypical CD30+ cells, see Chapter 22.

Treatment

As the disease is self-limiting, most patients with lymphomatoid
papulosis will not require specific treatment [11]. Therapy
should be directed mainly at controling symptoms in widespread
eruptions or slowing down the frequency of recurrences [1,11].
Systemic steroids, psoralen + UV-A (PUVA), UV-A1, interferon-
α2a, interferon-γ, and retinoids (alone or in combination)
have been used with partial success [11,16,101–106]. The
administration of low-dose methotrexate over a longer period
of time may be beneficial in patients with frequent crops and
large numbers of lesions [11,107]. Methotrexate has also
been administered topically [108]. Some patients have been
treated with imiquimod cream [109] or 308 nm excimer

Figure 4.18 Lymphomatoid papulosis, type B. Intraepidermal lymphocytes

positive for CD30.

Figure 4.19 Lymphomatoid papulosis, type A. Large atypical lymphocytes

positive for CD56.
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laser [110]. Recurrences after discontinuation of any type of
treatment are the rule.

Analysis of data on different treatment modalities in lym-
phomatoid papulosis is hindered by the fact that lesions resolve
spontaneously by definition; thus usually a “shorter” time 
to resolution and/or a decrease of the frequency of the erup-
tions are considered significant in judging the value of a
given treatment. However, resolution time is variable in the
absence of any treatment and it may be very subjective to 
calculate whether a given lesion has resolved earlier because
of treatment, or not. In addition, the number of eruptions
that a single patient experiences is variable.

At present, there are no data to support the efficacy of 
any given treatment scheme in diminishing the number and
frequency of recurrences, or to demonstrate a preventive
effect on the development of a second lymphoma.

Prognosis

Lymphomatoid papulosis is characterized by an excellent
prognosis, and the expected 5-year survival is 100% [1,32,
33,111]. Some patients may experience very few recurrences
of the disease over the years, whereas others may have lesions
appearing almost continuously. At present there are no prog-
nostic features that can help in predicting the course of the
disease in a given patient. It is also still unclear whether com-
plete remissions may occur; in a recent study, 9/21 patients
who received a diagnosis of lymphomatoid papulosis were in
complete remission after a follow-up time variable between 1
and 18 years (median 6 years) [112]. However, the authors did
not specify whether the patients experienced long-standing
remissions or were just symptom free at time of last follow-up
control. In our experience, genuine lymphomatoid papulosis
may show long periods of clinical remission, but recurrences
are the rule rather than the exception.

Higher numbers of forkhead box protein P3 (FOX-P3)+ T
regulatory (Treg) lymphocytes were observed in lymphoma-
toid papulosis as compared to cutaneous anaplastic large cell
lymphoma, suggesting that these components of the reactive
infiltrate may play a role in the better prognosis of patients
with lymphomatoid papulosis [113].

The knowledge that 10–20% of the patients develop an asso-
ciated malignant lymphoma means that regular follow-up is
required for these patients. Unfortunately, clinicopathologic,
phenotypic or molecular features provide no clues for the early
identification of patients who will progress to a more aggressive
lymphoma. In addition, as already mentioned there are no data
to support a preventive effect of any given treatment scheme on
the progression or transformation into high-grade lymphoma.

As already discussed, it seems that the occurrence of large
CD30+ tumors limited to the skin at onset of lymphomatoid
papulosis or during the course of the disease does not worsen
the prognosis of these patients [11,31].

CUTANEOUS ANAPLASTIC LARGE CELL
LYMPHOMA

Cutaneous anaplastic large cell lymphoma is defined as a
CD30+ large T-cell lymphoma presenting primary in the skin
and characterized by a good prognosis and response to treat-
ment [1,2].

The differences in biologic behavior and prognosis between
primary cutaneous and nodal anaplastic large cell lymphoma
have been known for some time. Although earlier reports sug-
gested that the interchromosomal (2;5) translocation, typical
of nodal anaplastic large cell lymphoma, could also be found
in cutaneous cases [114,115], it has been subsequently shown
that it is absent in most primary cutaneous anaplastic large
cell lymphomas confirming the distinction between the cuta-
neous and extracutaneous forms of this disease [1,28,29]. In
fact, the new WHO classification of tumors of hematopoietic
and lymphoid tissues lists the primary cutaneous form as a
distinct entity, separate from the nodal counterpart [2]. Com-
plete staging investigations are mandatory before definitive
diagnosis, in order to exclude secondary involvement from

Résumé

Lymphomatoid papulosis

Clinical Young adults. Chronic, recurrent eruption of

papules and nodules that heal within 3–6 weeks

without treatment. Excellent prognosis.

Morphology Three histopathologic types:

Type A: large, atypical, CD30+ cells admixed with

small lymphocytes, eosinophils and neutrophils.

Type B: wedge-shaped or band-like infiltrate of

small/medium-sized atypical cells with

epidermotropism. CD30+/−; a subset shows a

pagetoid reticulosis-like picture.

Type C: sheets of large, atypical, CD30+ cells.

Immunology CD2, 3, 4, 5, 45 (+)

CD30 +
CD15 −
CD8 − (+)

TIA-1 (+)

CD56 − (+)

MUM-1 +

Genetics No specific abnormalities. Monoclonal

rearrangement of the TCR detected in the

majority of the cases.

Treatment Systemic steroids; PUVA, interferon-a2a (alone or 

guidelines in combination); methotrexate. Watchful waiting 

(waxing and waning of the lesions).

CHAPTER 4 Primary cutaneous CD30+ lymphoproliferative disorders
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nodal disease. The value of sentinel lymph node biopsy as a
routine staging procedure has yet to be evaluated in large
numbers of patients [116]. In our opinion, though, it should
not be performed.

It should be emphasized that CD30+ tumors with ana-
plastic large cell morphology may be seen in patients with
mycosis fungoides as a consequence of large cell transforma-
tion (see also Chapter 2). Thus, a diagnosis of primary cuta-
neous anaplastic large cell lymphoma should be made only
when an accurate clinical history and clinical examination
exclude the presence of mycosis fungoides. In addition, as
mentioned before, large ulcerated tumors may be the pre-
senting sign of lymphomatoid papulosis and these lesions
should not be misinterpreted as tumors of anaplastic large cell
lymphoma. CD30 expression can be observed also in tumors
of aggressive cytotoxic NK/T-cell lymphomas. 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 phe-
notypic and genotypic analyses are necessary before classify-
ing any given case.

The association of cutaneous anaplastic large cell lymphoma
and lymphomatoid papulosis has been observed in several
instances (see also previous paragraph on lymphomatoid
papulosis) [64,117,118]. Distinction between the two entities
may be very difficult as the histologic and immunophenotypic
features 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
clinician could more accurately sort the patients into diag-
nostic groups than a pathologist could by looking only at 
the immunophenotype of the large atypical cells” [119]. In
addition it seems that progression to an anaplastic large cell
lymphoma confined to the skin does not affect the favorable
prognosis of lymphomatoid papulosis [31].

Cutaneous anaplastic large cell lymphoma has been observed
in patients with severe immunodeficiency, due to both human
immunodeficiency virus (HIV) infection and therapeutic-
induced immunosuppression [120–124]. In cases arising in
HIV patients, an association with human herpesvirus 8 (HHV-8)
infection has been described in some cases [125]. A more
detailed discussion of these cases is presented in the Chapter
on cutaneous lymphomas in immunosuppressed individuals
(Chapter 15).

Clinical features

Cutaneous anaplastic large cell lymphoma occurs mostly in
adults of both sexes, but cases in children have been reported
[33,126–128]. Clinically, patients present with solitary or
localized, often ulcerated reddish-brown tumors (Fig. 4.20).
Mucosal regions can be affected. Complete spontaneous regres-

sion has been observed in a few cases [129], but regression is
more commonly partial (Fig. 4.21).

Clinical variants of the disease include the presence of
satellite lesions around the primary tumor, simulating the
clinical picture of regional lymphomatoid papulosis. Rarely, a
few neoplastic cells can be detected in the peripheral blood in
primary cutaneous cases [130]. This finding is similar to what
has been observed in some cases of lymphomatoid papulosis
(see previous section), and the clinical value is unclear.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Several different patterns and cell morphologies have been
observed in lesions of cutaneous anaplastic large cell lym-
phoma [131]. At scanning power there is a nodular or diffuse

Figure 4.20 Cutaneous anaplastic large cell lymphoma. Solitary ulcerated

tumor on the arm.

Figure 4.21 Cutaneous anaplastic large cell lymphoma. Large tumor on

the arm showing partial regression. (Courtesy of I. Höpfel-Kreiner, Linz,

Austria.)

9781405185547_4_004.qxd  2/6/09  8:59  Page 74



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 large anaplastic
cells (large rounded or irregularly shaped nuclei with promin-
ent nucleoli and abundant cytoplasm; giant cells with fea-
tures 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/medium-sized pleomorphic
cell morphology can be seen occasionally (Fig. 4.23d). Although
a “small-to-medium” variant of a large cell lymphoma may
seem an oxymoron, similar cases are well known in the lymph
nodes, and can be observed in the skin as well. Sometimes
anaplastic cells show epithelioid-like cytomorphologic features
resembling undifferentiated carcinoma (Fig. 4.23e). Epider-
motropism may be present.

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 lympho-
matoid papulosis, and have sometimes been referred to as
the “inflammatory” type of anaplastic large cell lymphoma.
Staining for CD30 may help by highlighting the clusters of
CD30+ cells. Cases with prominent neutrophils have been
termed “neutrophil-rich” anaplastic large cell lymphoma [132,
133]. The number of eosinophils, too, may be extremely large
(Fig. 4.24).

Figure 4.22 Cutaneous anaplastic large cell lymphoma. (a) Large tumor

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.)

Figure 4.23 Cutaneous 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)

(a)

(b)

(d) (e) (f )

(b) (c)

CHAPTER 4 Primary cutaneous CD30+ lymphoproliferative disorders

75

9781405185547_4_004.qxd  2/6/09  8:59  Page 75



SECTION 1 Cutaneous NK/T-cell lymphomas

76

Other rare histopathologic variants include prominent
involvement of the subcutaneous fat (Fig. 4.25), and of a
myxoid stroma resembling a sarcomatous lesion [134,135].
Angiocentricity and angiodestruction and, rarely, a signet-
ring morphology of the neoplastic cells may be observed 
(Figs 4.26, 4.27). Necrosis may be prominent (Fig. 4.28a, b).
In some cases, prominent tumor necrosis and peripheral 
palisading of neoplastic cells around necrotic areas may 
mimick the picture of a palisading granuloma. However, 
usually many eosinophils are present in the inflammatory
infiltrate, a feature unusual for skin diseases in the spectrum
of the palisading granulomas. Strong positivity for CD30 
and for T-cell markers in palisading cells allows to make a
correct diagnosis in these cases. More generally, presence 
of prominent necrosis in the context of an infiltrate rich 
in eosinophils should always arise the suspicion of a cutane-
ous anaplastic large cell lymphoma. Pseudoepitheliomatous
epidermal hyperplasia can be observed in some cases, and
may simulate the picture of a squamous cell carcinoma 
(Fig. 4.29).

(a) (b) (c)

Figure 4.24 Cutaneous anaplastic large cell lymphoma. (a) Dense lymphoid infiltrates in the entire dermis and subcutis with necrosis and haemorrhage; 

(b) anaplastic cells admixed with numerous eosinophils; (c) positivity for CD30.

Figure 4.25 Cutaneous anaplastic large cell lymphoma confined to the

subcutaneous fat.

Figure 4.26 Cutaneous anaplastic large cell lymphoma. Note

angiocentricity and angiodestruction.

Figure 4.27 Cutaneous anaplastic large cell lymphoma with signet-ring

cell morphology of neoplastic cells.
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Figure 4.28 Cutaneous anaplastic large cell lymphoma. (a) Infiltration of the subcutaneous tissues with prominent necrosis. (b) Detail of necrotic part with

“ghosts” of atypical lymphocytes admixed with adipocytes and debris.

Figure 4.29 Cutaneous anaplastic large cell lymphoma. (a) Prominent pseudoepitheliomatous epithelial hyperplasia and heavy lymphoid infiltrate. (b) Detail

of the pseudoepitheliomatous hyperplasia. (c) Detail of the lymphoid infiltrate with atypical, anaplastic cells admixed with neutrophils and a few eosinophils.

(d) Positivity for CD30 highlights large numbers of neoplastic cells at the base of the the pseudoepitheliomatous hyperplasia.

(a)

(a)

(c) (d)

(b)

(b)
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Immunophenotype
The majority of neoplastic cells are CD30+ and generally have
a T-helper phenotype (CD3+, CD4+, CD8−) (see Fig. 4.23)
[71], though CD8+ cases with a cytotoxic phenotype are not
uncommon [82,136–138]. 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 also molecular genetics, below) but is present in
systemic disease with secondary cutaneous manifestations
[87,139,140]. Unusual phenotypic variations have been
described [141].

Expression of CD56 and fascin seems to be more frequent in
anaplastic large cell lymphoma than in lymphomatoid papu-
losis; other markers studied give comparable results between
the two entities (see section on lymphomatoid papulosis) [92].
Similarly, there are no clear-cut data supporting the sugges-
tion that MUM-1 expression may be of differential diagnostic
value. In fact, a recent study demonstrated a similar pattern
of expression of this antigen in lymphomatoid papulosis and
anaplastic large cell lymphoma [142]. In this context, it should
be remembered that only small numbers of cases have been
studied with any given marker, and that results are often largely
overlapping between lymphomatoid papulosis and cutaneous
anaplastic large cell lymphoma. In addition, as differentia-
tion of lymphomatoid papulosis from anaplastic large cell
lymphoma can be very difficult, stratification of cases may be
arbitrary, and results should be interpreted with caution.

Molecular genetics
Monoclonal rearrangement of the TCR genes is observed in
most cases. Single cell PCR analysis has demonstrated that
most of the large CD30+ cells are monoclonal [143]. There is
good evidence that the interchromosomal (2;5) translocation
seen in many nodal anaplastic large cell lymphomas is not
present in primary cutaneous lesions [1,29].

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 [144].
An allelic deletion at the chromosome region 9p21, contain-
ing the tumor suppressor gene p16, has been shown in some
cases [145]. Translocations involving MUM1 were detected
by fluorescence in situ hybridization (FISH) studies using a
breakapart MUM1 probe [146].

Treatment

Solitary or localized lesions may be treated by surgical exci-
sion, radiotherapy or a combination of the two [1,11,147].
Patients presenting with extracutaneous involvement require
systemic chemotherapy. The role of systemic chemotherapy
in primary cutaneous lesions has been debated [128,148],

but there is a widely accepted view that this treatment can 
be avoided in most patients with primary skin involvement
[1,11].

Complete regression after effective specific antiviral treat-
ment has been observed in patients with HIV-associated 
primary cutaneous anaplastic large cell lymphoma (see
Chapter 15) [149].

Prognosis

Although the morphologic features are those of a high-
grade non-Hodgkin lymphoma, the prognosis of patients
with primary cutaneous anaplastic large cell lymphoma is
generally favorable. The estimated 5-year survival is over
90% [1,33,111,150]. Spontaneous regression and absence 
of extracutaneous spread have been associated with a better
prognosis [151]. A better prognosis has been found also in
patients with lesions that showed a prominent pseudoepi-
theliomatous hyperplasia [152].

It seems that patients presenting with skin tumors 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 [11].

Résumé

Cutaneous anaplastic large cell lymphoma

Clinical Adults and younger patients. Solitary or regionally

localized tumors, often ulcerated. Generally

favorable 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 − (+)

MUM-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 and/or 

guidelines radiotherapy. Systemic chemotherapy should 

probably be administered only in patients with 

extracutaneous involvement.
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When a precise classification is not possible on histopatho-
logic grounds, we use the following phrasing: “cutaneous
CD30+ lymphoproliferative disorder with histopathologic
features more likely suggesting –” and then adding the most
likely histologic diagnosis – that is, lymphomatoid papulosis
or cutaneous anaplastic large cell lymphoma. In this way,
clinicians know exactly how to manage the patients, and any
misunderstanding is avoided.

“BORDERLINE” CASES

As mentioned before, the new WHO-EORTC classification of
cutaneous lymphomas as well as the WHO 2008 classification
of tumors of hematopoietic and lymphoid tissues consider
lymphomatoid papulosis and cutaneous anaplastic large cell
lymphoma as two ends of a spectrum of cutaneous CD30+ lym-
phoproliferative disorders. In this spectrum there are cases
that do not fit clearly into one or the other entity, and that are
classified as “borderline.” Most of the cases diagnosed in the
past as “regressing atypical histiocytosis” probably belong to
this category. In the WHO-EORTC classification, borderline
cases are defined as follows: “The term ‘borderline case’ refers
to cases in which, despite careful clinicopathologic correlation,
a definite distinction between cutaneous anaplastic large cell
lymphoma and lymphomatoid papulosis cannot be made.
Clinical examination during further follow-up will generally
disclose whether the patient has cutaneous anaplastic large
cell lymphoma or lymphomatoid papulosis” [1].

We have seen patients presenting with solitary tumors diag-
nosed as cutaneous anaplastic large cell lymphoma, developing
afterwards typical lesions of lymphomatoid papulosis, as well
as patients with cutaneous anaplastic large cell lymphoma and
small satellites in the surrounding skin, where a distinction
between regional lymphomatoid papulosis and cutaneous
anaplastic large cell lymphoma was not possible on clinico-
pathologic grounds. It should be underlined that a precise
distinction between the two entities is not always necessary
for proper classification and management of the patients. 
In addition, it is important to mention that pathologists and
dermatopathologists should avoid generating confusion by
classifying cases without proper clinicopathologic correlation.

Résumé

“Borderline” lesions of cutaneous CD30++ lymphoproliferative

disorders

Clinical Cases that do not fit clearly into one of the two

categories of lymphomatoid papulosis or

cutaneous anaplastic large cell lymphoma. Precise

classification possible only on follow-up.

Morphology Most cases show cohesive sheets of large, CD30+

cells, thus resembling cutaneous anaplastic large

cell lymphoma histopathologically.

Immunology As in lymphomatoid papulosis and cutaneous

anaplastic large cell lymphoma. There are no

studies demonstrating the value of specific

stainings for precise histopathologic classification

of these cases.

Genetics As in lymphomatoid papulosis and anaplastic

large cell lymphoma.

Treatment Management should follow the guidelines for 

guidelines cutaneous anaplastic large cell lymphoma.
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A biopsy specimen taken from this 26-year-old man was referred 

for histopathologic examination. Histology revealed a superficial,

markedly epidermotropic infiltrate of atypical pleomorphic lym-

phocytes (Fig. 4.30a, b). Immunohistologic investigations showed a

cytotoxic phenotype of the epidermotropic cells (Fig. 4.30c: stain-

ing for CD8). A tentative diagnosis of mycosis fungoides, cytotoxic

phenotype versus other epidermotropic cytotoxic lymphoma was

made.

The patient was subsequently referred to our outpatient unit for

cutaneous lymphoma for clinicopathologic correlation and further

management. He presented with several partly necrotic papules that,

according to clinical history, were waxing and waning (Fig. 4.30d).

The clinical presentation was diagnostic of lymphomatoid papulosis. A

staining for CD30 showed weak expression of the antigen in many

intraepidermal cells (Fig. 4.30e).

Comment: This case exemplifies the need for clinicopathologic 

correlation for precise diagnosis and classification of cutaneous lym-

phoproliferative disorders. In spite of a histopathologic picture that

was strongly suggestive of pagetoid reticulosis or cutaneous aggres-

sive epidermotropic CD8+ cytotoxic T-cell lymphoma, this patient had

an unusual variant of lymphomatoid papulosis. This case also shows

that with proper staining technique, type B lymphomatoid papulosis is

not negative for CD30, although the antigen’s level within neoplastic

cells may be low (thus the staining may be weak).

TEACHING CASE

Figure 4.30

(a)

(c)

(d)

(e)(b)
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This 80-year-old man presented with multiple papules and small 

nodules restricted to the lower part of the right leg (Fig. 4.31a). A

biopsy revealed a well-circumscribed, nodular infiltrate in the dermis

consisting of sheets of atypical, pleomorphic and anaplastic cells 

(Fig. 4.31b, c). Staining for CD30 revealed strong positivity of all 

cells (Fig. 4.31d). A diagnosis of “borderline” cutaneous CD30+ lym-

phoproliferative disorder was made. All lesions disappeared without

treatment within 3 months.

Comment: This case shows the difficulty of classifying cuta-

neous CD30+ lymphoproliferative disorders on the basis of the

histopathologic features only. The lesions in this patient were

restricted to one area of the body (like in regional lymphomatoid

papulosis), but had histopathologic features of anaplastic large cell

lymphoma. Borderline cases are often difficult to classify precisely 

as either lymphomatoid papulosis or cutaneous anaplastic large 

cell lymphoma; in these cases, short-term follow-up controls often

help in establishing a precise diagnosis (in this patient, due to the 

complete spontaneous resolution, a final diagnosis of regional 

lymphomatoid papulosis was made).

TEACHING CASE

(a)

(c) (d)

(b)

Figure 4.31
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Subcutaneous “panniculitis-like” 
T-cell lymphoma

some cases classified in the past as Weber–Christian pannicul-
itis represent in truth examples of subcutaneous “panniculitis-
like” T-cell lymphoma [23,24].

It seems likely that at least some of the cases diagnosed in
the past as lupus panniculitis (lupus erythematosus profundus)
or “benign panniculitis evolving into overt lymphoma” rep-
resent examples of subcutaneous “panniculitis-like” T-cell
lymphoma with a slow progression [24]. In this context, it
has been proposed recently that lupus panniculitis and sub-
cutaneous T-cell lymphoma represent two ends of a spectrum
of the same entity [25]. We have seen some patients who
presented with typical lesions of subcutaneous “panniculitis-
like” T-cell lymphoma histopathologically but with clinical
features of lupus erythematosus (positivity of antinuclear
antibodies or other clinical and/or serologic markers of the
disease), and believe that “overlapping” cases may exist. It
may be that some patients with lupus erythematosus develop
during the course of the disease lesions of subcutaneous
“panniculitis-like” T-cell lymphoma. In this context, we don’t
believe that lupus panniculitis and subcutaneous T-cell lym-
phoma represent two ends of a spectrum, although cases
with overlapping clinicopathologic features (that is, features
of both diseases) exist.

The literature on subcutaneous “panniculitis-like” T-cell
lymphoma is confusing. In the past, based only on the involve-
ment of the subcutis, many different types of lymphoma with
different clinicopathologic features and prognostic behavior
have been lumped together in this group, and the exact defini-
tion and diagnostic criteria were unclear [20–22,24,26–40].
Moreover, any review of the literature is hindered by the fact
that complete phenotypic investigations were not carried out
in many of the cases described in the past (and even in recent
years), thus relying often on the involvement of the subcutis
only for diagnosis and classification. Association with EBV
infection, too, has been observed irregularly. It must be clearly
underlined that a purely subcutaneous pattern (“lobular
panniculitis-like”) can be observed rarely in various 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 “panniculitis-like” T-cell
lymphoma [3,41,42]. In this context, one should remember
also that many overlapping features can be observed in the

Subcutaneous “panniculitis-like” T-cell lymphoma has been
included as a distinct entity in both the World Health
Organization (WHO)-European Organization for Research
and Treatment of Cancer (EORTC) classification of cutaneous
lymphomas and the new WHO classification of tumors of
hematopoietic and lymphoid tissues [1,2]. As a degree of
involvement of subcutaneous fat by neoplastic lymphocytes
is common in many primary or secondary cutaneous T- and
B-cell lymphomas, however, it is necessary to strictly separate
true subcutaneous T-cell lymphomas from other lymphomas
with involvement of the subcutaneous fat.

The definition of subcutaneous “panniculitis-like” T-cell
lymphoma includes exclusive involvement of the subcuta-
neous fat and α/β cytotoxic T-cell phenotype [1,3,4]. When
properly used, the term subcutaneous T-cell lymphoma
encompasses a group of patients with relatively homogene-
ous clinicopathologic, phenotypic, and prognostic features.
As in former time different entities were included in this
group, readers should understand that criteria used in the
past (even the recent past) differ from those that are required
today for a diagnosis of subcutaneous “panniculitis-like” T-cell
lymphoma [1,3,4].

Some cases of subcutaneous “panniculitis-like” T-cell lym-
phoma were classified in the past as malignant histiocytosis
or histiocytic cytophagic panniculitis [5–15]. Soon after the
first description, it became clear that many cases of histiocytic
cytophagic panniculitis showed a monoclonal population of
T lymphocytes, proving the lymphoid origin of the disease
[12]. It subsequently became clear that histiocytic cytophagic
panniculitis was not always fatal as previously thought, and
that cases with a good prognosis could be observed [9,13,16,
17]. Not all cases of histiocytic cytophagic panniculitis are
examples of subcutaneous “panniculitis-like” T-cell lym-
phoma and some probably represent examples of cutaneous
γ/δ T-cell lymphoma or of Epstein–Barr virus (EBV)-associated
extranodal NK/T-cell lymphoma, nasal type. In fact, involve-
ment of the subcutis is common in these types of lymphoma
(see Chapter 6) [3,18–22]. It has also been demonstrated that

5

9781405185547_4_005.qxd  2/6/09  9:01  Page 87

Skin Lymphoma: The Illustrated Guide, Third Edition L. Cerroni, K. Gatter and H. Kerl

© 2009  L. Cerroni, K. Gatter and H. Kerl.  ISBN: 978-1-405-18554-7



SECTION 1 Cutaneous NK/T-cell lymphomas

88

group of so-called “cytotoxic lymphomas” (see Chapter 6),
including subcutaneous involvement by neoplastic lympho-
cytes, and that multiple parameters are required to classify a
given case into a precise category [3,43]. Finally, lesions with
exclusive subcutaneous involvement have also been observed
in patients with mycosis fungoides [44]. 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 (e.g. superficial patches) should
be biopsied.

Transmission of subcutaneous “panniculitis-like” T-cell
lymphoma by allogenic bone marrow transplantation has
been documented in a single case [45], as well as onset in an
immunosuppressed individual after cardiac transplantation
[46].

Clinical features

Patients are adults of both sexes [1,2,47]. Reports in children
exist but phenotypic data in some cases are incomplete
[48,49]. However, we have rarely seen children with a con-
vincing diagnosis of subcutaneous “panniculitis-like” T-cell
lymphoma. A long history of “benign panniculitis” (particu-
larly lupus panniculitis) is often present [24]. Clinically
patients present with solitary or multiple erythematous tumors
or plaques, which are usually not ulcerated and are located
most commonly on the extremities, especially the lower ones
(Figs 5.1, 5.2) [1,2,47]. Other sites of the body, including the
head, may be affected (Fig. 5.3) [24,50]. Skin lesions reveal
non-specific features of panniculitis, and may simulate ery-
thema nodosum, lupus panniculitis or other panniculitic 
diseases. One patient with alopecic lesions on the scalp has also
been described, and one with a lesion on the leg resembling
venous stasis ulceration [51,52]. Spontaneous resolution of
some of the lesions may be observed [22,35]. We must under-
line that some of the clinical variants described in the past may
represent in truth examples of other cytotoxic lymphomas
with subcutaneous involvement, as in many cases phenotypic
details presented were not sufficient to confirm beyond doubt
the classification of these cases as genuine subcutaneous
“panniculitis-like” T-cell lymphomas.

In one patient, neoplastic T lymphocytes have been detected
in the peripheral blood [53], but the clinical relevance of this
finding, if any, has not been elucidated.

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

As mentioned before, clinical features of lupus erythe-
matosus may be co-existent with those of subcutaneous

“panniculitis-like” T-cell lymphoma in a small minority of
patients. These features include positivity for antinuclear
antibodies and subsets, hematologic changes (e.g. anemia,
neutropenia), renal changes, and positive immunofluorescence
test on lesional skin. In these cases we believe that a true
association of both diseases exists, rather than a “trans-
formation” of lupus erythematosus into subcutaneous T-cell
lymphoma. Although patients with lupus erythematosus are
at higher risk of developing hematologic malignancies, these
are mostly of B-cell phenotype and the true risk (if any) of
developing subcutaneous T-cell lymphoma is currently unclear.

Figure 5.1 Subcutaneous T-cell lymphoma. Erythematous plaques

(“panniculitis-like”) on the leg.

Figure 5.2 Subcutaneous T-cell lymphoma. Erythematous nodule

(“erythema nodosum-like”) on the arm.
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cells may be located within the reticular dermis, but clusters
of neoplastic T lymphocytes are almost never situated outside
the subcutaneous tissues. The epidermis is spared as a rule.
Neoplastic cells within the subcutaneous 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 histopathologic features (Fig. 5.7). A histiocytic infil-
trate, often with the formation of granulomas, is also common
[54,55]. In addition, reactive small lymphocytes can be
admixed with the neoplastic cells but plasma cells and eosino-
phils are rare. Membranocystic (lipomembranous) lesions have
been described in some cases [56,57].

Although “rimming” of adipocytes by neoplastic lymphocytes
has been often described as a histopathologic feature diag-
nostic of subcutaneous “panniculitis-like” T-cell lymphoma,
a similar phenomenon can be observed in virtually all lym-
phomas with prominent involvement of the subcutaneous
fat, as well as in reactive subcutaneous infiltrates [58]. In fact,

Figure 5.3 Subcutaneous T-cell lymphoma. Subcutaneous tumor on 

the back.

Figure 5.4 Subcutaneous T-cell lymphoma. Dense infiltrate showing

prominent involvement of the subcutaneous fat, mimicking the

histopathologic picture of a lobular panniculitis.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histopathology reveals dense, nodular or diffuse infiltrates of
small, medium and (rarely) large pleomorphic cells confined
to the subcutaneous fat with the pattern of a lobular pannicul-
itis (Figs 5.4, 5.5). Perivascular aggregates of non-neoplastic

Figure 5.5 Subcutaneous T-cell lymphoma. Infiltration of subcutaneous

fat by small- to medium-sized pleomorphic lymphocytes.

Figure 5.6 Subcutaneous “panniculitis-like” T-cell lymphoma. 

“Rimming” of an adipocyte by neoplastic lymphocytes. Note 

pleomorphism of the nuclei.
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we have observed B-cell lymphomas showing both clinical and
histopathologic features indistinguishable from those of sub-
cutaneous T-cell lymphoma [41], and only accurate phenotypic
investigations could allow a precise diagnosis. Necrosis and
degenerative changes within the subcutaneous fat, though a
feature often remarkable in subcutaneous T-cell lymphoma,
are only rarely found in subcutaneous infiltration of B-cell
lymphomas.

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

In rare cases we have observed conventional lesions of
subcutaneous T-cell lymphoma showing changes of interface

dermatitis at the dermoepidermal junction. Particularly in
these cases, the differential diagnosis from lupus panniculitis
is possible only upon precise phenotypic characterization of
the subcutaneous infiltrate.

Immunohistology
Immunohistologic analysis shows an α/β T-suppressor phe-
notype (βF1+, CD3+, CD4−, CD8+) of neoplastic cells (Fig. 5.9a)
[39,59,60]. Cytotoxic markers are always expressed (T-cell
intracellular antigen (TIA)-1, granzyme B, perforin) [61], 
but CD56 is negative [4]. Staining for CD30 is consistently
negative in true subcutaneous T-cell lymphoma. Prolifera-
tion markers (i.e. MIB-1) highlight a characteristic pattern of
proliferating cells arranged in small clusters and around the
adipocytes (Fig. 5.9b) [60]. In situ hybridization for EBV is
negative.

Figure 5.7 Subcutaneous T-cell lymphoma. Prominent necrosis with

several atypical lymphocytes left within the infiltrate.

Figure 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.

Figure 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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It should be emphasized that complete phenotypic analyses
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 uncommon to
observe cases of B-cell lymphoma confined to the subcutaneous
fat or cases of other T-cell lymphomas with similar architec-
tural features (i.e. mycosis fungoides, cutaneous anaplastic large
cell lymphoma, cutaneous γ/δ T-cell lymphoma, extranodal
NK/T-cell lymphoma, nasal type). 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 appropri-
ately classified as cutaneous γ/δ T-cell lymphoma, cutaneous
anaplastic large cell lymphoma, and extranodal NK/T-cell
lymphoma, nasal type, respectively.

Molecular genetics
Molecular analysis of the T-cell receptor (TCR) genes shows 
a monoclonal rearrangement in the majority of cases [1,2,
62]. Single cell comparative genomic hybridization of laser-
microdissected specimens revealed gains of chromosomes 
2q and 4q and losses of chromosomes 1pter, 2pter, 10qter,
11qter, 12qter, 16, 19, 20, and 22 [63]. In the same study
allelic NAV3 aberrations were found by loss of heterozygosity
and fluorescence in situ hybridization analyses in almost half
of the cases [63]. It should be underlined that these results 
have been obtained in nine patients only, so confirmation by
larger studies is necessary.

Differential diagnosis with other cutaneous
NK and T-cell lymphomas with prominent
involvement of the subcutaneous tissue

Rare cases of mycosis fungoides presenting with subcutaneous
lesions can only be excluded by an accurate clinical history and
by clinicopathologic correlation. In addition, mycosis fungoides
usually shows a CD4+ phenotype, in contrast to the CD8+ one
of subcutaneous “panniculitis-like” T-cell lymphoma (but a
CD4−/CD8− or CD4− /CD8+ phenotype may be encountered
in cases of mycosis fungoides). Examination of more than one
skin biopsy usually is sufficient for a precise classification, as
purely subcutaneous infiltration is only an occasional finding
in mycosis fungoides. The following features favor a diagnosis
of cutaneous γ/δ T-cell lymphoma: involvement of the dermis
and/or 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 sections of tissue); positivity for CD56. Features that
favor the diagnosis of extranodal NK/T-cell lymphoma, nasal
type, 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; 
positive signal for EBV upon in situ hybridization; lack of mono-
clonal rearrangement of the TCR genes. Finally, features that
favor a subcutaneous CD30+ anaplastic large cell lymphoma
include presence of large pleomorphic or anaplastic cells
strongly positive for CD30 and for CD4; it should be under-
lined, however, that purely subcutaneous anaplastic large cell
lymphomas are exceedingly rare, and that CD30 expression
may be observed in neoplastic cells of other T- and B-cell
lymphomas, thus implying that such a diagnosis should be
made only upon compelling evidence and after careful exclu-
sion of other lymphoproliferative disorders.

Differential diagnosis with lupus
panniculitis

As mentioned before, we have come across cases of gen-
uine lupus erythematosus associated with subcutaneous
“panniculitis-like” T-cell lymphoma, so evidence of one dis-
ease cannot be used to rule out presence of the second.
Clinically, both lupus panniculitis and subcutaneous T-cell
lymphoma present with panniculitic lesions located mostly
on the limbs, thus not allowing a differential diagnosis. Histo-
logy also shows more overlapping than distinguishing features
(particularly in later lesions!), and necrosis and degenerative
changes may be prominent in both diseases. Plasma cells are
often present within the inflammatory infiltrate in lupus pan-
niculitis but not in subcutaneous T-cell lymphoma. Another
distinguishing feature is the presence in lupus panniculitis 
of nodular aggregates of B cells, sometimes forming small
germinal centers, characteristically located at the periphery
of the lobules. We have never encountered similar aggregates
in cases of clear-cut subcutaneous T-cell lymphoma. CD3+/
CD8+ cells are the hallmark of subcutaneous “panniculitis-like”
T-cell lymphoma and may be observed in lupus panniculitis
as well, but proliferation rate is lower in the latter. We believe
that a useful criterion for differential diagnosis is represented
also by the finding in subcutaneous T-cell lymphoma of 
rimming of lymphocytes that are positive for MIB-1/Ki67.
Finally, evidence of a clonal TCR gene rearrangement strongly
supports a diagnosis of subcutaneous “panniculitis-like” T-cell
lymphoma.

Treatment

Evaluation of different treatment schemes reported in the 
literature reflects the confusion concerning classification of
these cases. In fact, extremely aggressive treatment modal-
ities reported in some cases [64] are probably not necessary
for patients with subcutaneous “panniculitis-like” T-cell lym-
phoma as defined in this chapter and in modern classification
schemes. Systemic chemotherapy (CHOP or other schemes)
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The onset of a hemophagocytic syndrome is a bad prognostic
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 [16,24,27,30,37,73]. As already discussed,
these cases should be classified as cutaneous γ/δ T-cell 
lymphoma and extranodal NK/T-cell lymphoma, nasal type,
respectively.

and radiotherapy have been used in many instances
[22,35,39,50,65]. Many patients can be controlled for long
periods of time with systemic steroids [24]. A combination of
steroids and cyclosporin has also been used [66]. Denileukin
diftitox (Ontak, DAB389-IL-2 fusion protein) has been used in
one case, but phenotypic data were unavailable [67]. Complete
remission has been achieved in one of two children treated
by cyclosporin followed by chemotherapy [49]. The role of
other treatment options (i.e. interferon, retinoids, low-dose
methotrexate) has not been evaluated properly.

Recent reports have highlighted the efficacy of autologous
or allogenic bone marrow/stem cell transplantation [68–70].
It is currently unclear when such an aggressive therapeutic
option should be considered for the management of these
patients.

Prognosis

In the past, due to the different classification of cases, it was
believed that in most patients the course of subcutaneous
“panniculitis-like” T-cell lymphoma is rapidly fatal (we also
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 hemophagocytic syndrome,
indicating that at least two groups of patients with different
prognostic features can be identified [24,71]. 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 phenotypic investigations
performed in many of the reported cases. Applying strictly
the diagnostic criteria referred to in this chapter and in cur-
rent classification schemes, the estimated 5-year survival is
over 80% [4]. Angio-invasion has been recognized as a bad
prognostic marker in one Chinese study [72].

Résumé

Clinical Adults, rarely children. Localized subcutaneous

erythematous plaques and tumors arising

preferentially on the extremities. Usually

protracted course. In some patients a

hemophagocytic 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

(rarely) large pleomorphic cells admixed with

variable numbers of macrophages. Necrosis

prominent.

Immunology CD2, 3, 5, +
CD8 +
βF1 +
CD4, 30, 56 −
TIA-1 +

Genetics Monoclonal rearrangement of the TCR genes

detected in the majority of the cases. No specific

genetic alterations repeatably identified.

Treatment Systemic steroids may be efficacious; systemic 

guidelines chemotherapy; radiotherapy.
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This 22-year-old woman had a long history of recurrent episodes of

panniculitis on the limbs that resolved with lipoatrophy, and that 

was diagnosed as lupus panniculitis (lupus profundus) (Fig. 5.10a). A

biopsy showed focal areas of lobular panniculitis (Fig. 5.10b) with

prominent atypia of the lymphocytes (Fig. 5.10c). Immunohistologic

stainings (performed retrospectively after death of the patient due to

hemophagocytic syndrome) revealed the presence of an a/b cytotoxic

population of T lymphocytes (Fig. 5.10d: CD8 staining).

Comment: This case shows the overlapping clinicopathologic

features between lupus panniculitis and subcutaneous panniculitis-

like T-cell lymphoma that can be observed in rare cases. It may be

that a small subset of patients suffers from both diseases.

TEACHING CASE

Figure 5.10

(a) 

(b) 

(c) 

(d) 
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Aggressive cutaneous cytotoxic lymphomas

“panniculitis-like” T-cell lymphoma can be difficult (see
Chapters 2 and 5), and often impossible without proper his-
tory and complete clinical information. Moreover, in spite of
extensive phenotypic and genotypic studies, a few cases defy
precise classification [13].

It is important to underline that for most of these lym-
phomas cytomorphologic features are variable and are not
associated with prognostic features. In addition, cytomor-
phology is similar in all these entities, and may be character-
ized by predominance of small-, medium- or large-sized cells
(usually with pleomorphic nuclei). Thus, cytomorphologic
aspects are neither useful for a specific diagnosis and clas-
sification of the lymphoma, nor are a feature associated with
the biologic behavior, and should always be analyzed together
with all other clinical, histopathologic, phenotypic, and mole-
cular genetic features.

Finally, it should be emphasized that distinguishing
between primary and secondary cutaneous involvement is
less important for this group of tumors than for most other
skin lymphomas [7,14]. In fact, cases with a primary cuta-
neous presentation often develop extracutaneous dissemina-
tion within a short period of time, and prognosis is usually
very poor regardless of the results of staging investigations at
presentation.

PRIMARY CUTANEOUS AGGRESSIVE
EPIDERMOTROPIC CD8++ CYTOTOXIC 
T-CELL LYMPHOMA

Primary cutaneous aggressive epidermotropic CD8+ cytotoxic
T-cell lymphoma is a disease characterized by aggressive
behavior clinically and proliferation of epidermotropic CD8+

T lymphocytes histopathologically [15]. Distinction from the
rare cases of CD8+ mycosis fungoides (see Chapter 2) and
from a rare variant of lymphomatoid papulosis (CD8+ page-
toid reticulosis-like lymphomatoid papulosis – see Chapter 4)
is made mainly on the basis of the clinical presentation and
behavior. In contrast to mycosis fungoides, patients with 
primary cutaneous aggressive epidermotropic CD8+ cytotoxic
T-cell lymphoma present with plaques and tumors, often
ulcerated, at the onset of their disease [15–17].

Cytotoxic lymphomas are tumors derived from T or natural
killer (NK) lymphocytes with a cytotoxic phenotype. Neoplastic
cells typically express at least one cytotoxic protein such as 
T-cell intracellular antigen (TIA)-1, granzyme B, or perforin
[1–7]. The World Health Organization (WHO)-European
Organization for Research and Treatment of Cancer (EORTC)
classification of primary cutaneous lymphomas lists them 
as distinct (extranodal NK/T-cell lymphoma, nasal type) or
provisional entities (cutaneous γ/δ T-cell lymphoma, primary
cutaneous aggressive epidermotropic CD8+ cytotoxic T-cell
lymphoma) [8]. The new WHO classification of tumors of
hematopoietic and lymphoid tissues recognizes the first two
as distinct and the last as provisional entities, and includes
hydroa vacciniforme-like lymphoma as a provisional entity
as well [9–11].

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 many different cases,
including mycosis fungoides (rarely in early lesions, more
commonly in late stages of the disease) (see Chapter 2) and
cutaneous CD30+ lymphoproliferative disorders (see Chap-
ter 4), among others. Expression of cytotoxic proteins is also
the rule in cases of subcutaneous “panniculitis-like” 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 evaluated in the context of the clinico-
pathologic and molecular features of the lesions. It has been
shown that the expression of cytotoxic proteins and inhibit-
ory receptors varies in different types of cytotoxic lymphomas,
suggesting that they may differ with regard to their functional
profiles [12].

We would also like to stress that these lymphomas show
many overlapping clinicopathologic features, and that clas-
sification may be subjective in some cases. In particular, 
distinction from mycosis fungoides and from subcutaneous

6
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In the past, cases of primary cutaneous aggressive epider-
motropic CD8+ cytotoxic 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 both the WHO-EORTC and the WHO
2008 classifications, this lymphoma is listed as a provisional
entity [8,9]. Pediatric patients with a clinical presentation
resembling hydroa vacciniforme would be better classified as
hydroa vacciniforme-like lymphoma (see Chapter 6).

Clinical features

Patients are usually adults of both sexes possibly with a slight
male predominance [5,15]. They present with generalized
patches, plaques and tumors, almost invariably with ulcera-
tion (Figs 6.1, 6.2). The clinical features are indistinguishable
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 [15,18]. The
tumor often spreads to the central nervous system [15].

For a diagnosis of primary cutaneous aggressive epidermo-
tropic CD8+ cytotoxic T-cell lymphoma it is crucial to exclude
a history of mycosis fungoides. Lesions of lymphomatoid
papulosis with a CD8+ phenotype should also be ruled out
clinically (see Chapter 4).

Histopathology, immunophenotype and
molecular genetics

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 epidermotropism
may be less pronounced in some lesions, especially in advanced
stages (Fig. 6.4). As in all aggressive cutaneous lymphomas,
invasion and destruction of adnexal skin structures are com-
mon (Fig. 6.5). Cytomorphology is variable and can be char-
acterized by small-, medium- or large-sized pleomorphic cells
(Fig. 6.6). Some cases may show a predominance of immun-
oblasts. Intraepidermal vesiculation and necrosis can be seen.
Angiocentricity and angiodestruction are uncommon.

As discussed before, cases of CD8+ T-cell lymphoma with
exclusive involvement of the subcutis should be classified as
subcutaneous “panniculitis-like” T-cell lymphomas. Distinc-
tion of primary cutaneous aggressive epidermotropic CD8+

cytotoxic T-cell lymphoma from cutaneous γ/δ T-cell lym-
phoma is difficult and often determined on an arbitrary basis.
Cases with a γ/δ phenotype usually show a more prominent
involvement of the subcutaneous fat than those of primaryFigure 6.1 Cutaneous aggressive epidermotropic CD8+ cytotoxic T-cell

lymphoma. Multiple papules, plaques, flat tumors and ulcerated lesions.

Figure 6.2 Cutaneous aggressive epidermotropic CD8 cytotoxic T-cell

lymphoma. Multiple plaques and flat tumors with large erosions. The clinical

presentation is identical to that described in the past as generalized

pagetoid reticulosis (Ketron–Goodman type).

Figure 6.3 Cutaneous aggressive epidermotropic CD8+ cytotoxic T-cell

lymphoma. Hyperplastic epidermis with many epidermotropic lymphocytes

and diffuse lymphoid infiltrates in the dermis.
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cutaneous aggressive epidermotropic CD8+ cytotoxic 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 phenotypic 
variations of the same entity of aggressive cutaneous cytotoxic
T-cell lymphoma.

Immunophenotype
Immunohistology reveals a characteristic phenotypic profile
of neoplastic lymphocytes (βF1+, CD2−/+, CD3+, CD4−, CD7+,
CD8+, TIA-1+, CD45Ra+, CD45RO−) (Fig. 6.7) [15]. Some
pan-T-cell markers may be lost. In the original description by
Berti et al., CD56 was consistently negative [15], but CD56+

cases classified as cutaneous aggressive epidermotropic CD8+

cytotoxic T-cell lymphoma have been described by Santucci

et al. [2]. However, in this study cutaneous γ/δ T-cell lym-
phoma was not included as a specific category, and it may 
be that these cases represented examples of this type of 
lymphoma with CD8 positivity.

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 identified.

Figure 6.4 Cutaneous aggressive epidermotropic CD8 cytotoxic T-cell

lymphoma. Epidermotropism is less marked in this case.

Figure 6.5 Cutaneous aggressive epidermotropic CD8 cytotoxic T-cell

lymphoma. Pleomorphic lymphocytes predominate. Note invasion of a

smooth muscle.

Figure 6.6 Cutaneous aggressive epidermotropic CD8 cytotoxic 

T-cell lymphoma. Medium–large pleomorphic lymphocytes with

epidermotropism.

Figure 6.7 Cutaneous aggressive epidermotropic CD8 cytotoxic T-cell

lymphoma. Staining for CD8 highlights the epidermotropic lymphocytes.
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Treatment

As the disease is very rare, data on therapy are lacking, and
double-blinded studies have not been carried out. At present
the treatment of choice is systemic chemotherapy. The role
of bone marrow or stem cell transplantation has not been
evaluated.

Prognosis

The prognosis of patients with primary cutaneous aggressive
epidermotropic CD8+ cytotoxic T-cell lymphoma is poor, and
the estimated 5-year survival is 0% [5,8,15]. The disease
often metastasizes to unusual sites such as the lung, testis and
central nervous system.

aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma
(see Chapter 5 and previous section of this chapter). Even the
existence of cutaneous γ/δ T-cell lymphoma as a specific entity
is debated [25–27]. Cutaneous γ/δ T-cell lymphoma is included
as a provisional entity in the WHO-EORTC classification, and
as a distinct entity in the WHO 2008 classification [8,9].

A major problem for the precise characterization of this rare
lymphoma is the lack of a reliable marker of γ/δ T-lymphocytes
on routinely fixed, paraffin-embedded sections of tissue. 
The immunohistochemical marker δ1 works only on frozen
material, thus hindering the evaluation of routine specimens.
At present, cutaneous γ/δ T-cell lymphoma is often a diagnosis
of exclusion, supported by negativity for βF1, a marker of 
α/β T-lymphocytes. However, βF1 expression may be lost by
neoplastic α/β T lymphocytes.

In the past, cases of cutaneous γ/δ T-cell lymphoma were
classified as either aggressive mycosis fungoides or general-
ized pagetoid reticulosis (Ketron–Goodman type), or mycosis
fungoides “a tumeur d’emblee” [7,28]. Distinction from 
classic mycosis fungoides with a rare γ/δ T-cell phenotype
(see Chapter 2) is made exclusively on the basis of the clinical 
presentation and behavior. In fact, in contrast to “classic”
mycosis fungoides, patients with cutaneous γ/δ T-cell lym-
phoma present at the onset with rapidly growing, disseminated
patches, plaques and tumors which are often ulcerated. For
cutaneous T-cell lymphomas characterized by a proliferation
of γ/δ T lymphocytes, as for cutaneous T-cell lymphomas
with CD8 positivity, 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
with γ/δ phenotype) [27]. It must be stressed that the import-
ance of an α/β versus a γ/δ T-cell subset antigen expression 
in the classification of peripheral T-cell lymphomas is still
unclear.

Due to the frequent prominent involvement of subcuta-
neous tissues, many cases of cutaneous γ/δ T-cell lymphoma
are incorrectly classified as subcutaneous “panniculitis-like”
T-cell lymphoma (see Chapter 5). However, γ/δ T-cell lym-
phoma 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 Figure 6.8, who was included in the chapter 
on subcutaneous T-cell lymphomas in the first edition of this
book (old figures 7.1, 7.2). The same patient was included as
an example of “malignant histiocytosis” in the book on cuta-
neous lymphomas by Burg and Braun-Falco in 1983 [29].
This case clearly shows how these unusual lymphomas are
reclassified over time, thanks to new phenotypic and molecu-
lar studies that allow us to define more specific categories 
and to classify the cases more precisely. As discussed previ-
ously, we believe that cutaneous γ/δ T-cell lymphoma should 

Résumé

Primary cutaneous aggressive epidermotropic CD8++ cytotoxic

T-cell lymphoma

Clinical Adults. Generalized plaques and tumors,

commonly ulcerated. Aggressive course.

Involvement of mucosal sites common. No 

previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by

small-, medium- or large-sized pleomorphic cells

or immunoblasts. Prominent epidermotropism

(may be lacking in some lesions).

Immunology CD3, 7, 8, 45Ra +
bF1 +
CD4, 30 −
CD56 −
TIA-1 +

Genetics Monoclonal rearrangement of the TCR genes

detected in the majority of the cases. No specific

genetic alteration identified yet.

Treatment Systemic chemotherapy.

guidelines

PRIMARY CUTANEOUS g/d T-CELL
LYMPHOMA

Primary cutaneous γ/δ T-cell lymphoma is a tumor of γ/δ T
lymphocytes with specific tropism for the skin [19–24]. The
precise definition and characterization of this lymphoma 
are hindered by the overlapping features with many other
cutaneous lymphoma entities, especially with subcutaneous
“panniculitis-like” T-cell lymphoma and primary cutaneous
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be distinguished and separated from the less aggressive 
subcutaneous “panniculitis-like” T-cell lymphoma, and these
disorders are classified separately in modern classification
schemes [8,9].

Clinical features

Patients are adults, with an equal distribution of males and
females. They present with generalized patches, plaques 
and tumors, which are often ulcerated (Figs 6.8, 6.9). Large,
solitary tumors may also be seen. The clinical features are
similar to those observed in patients with primary cutaneous
aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma.
The patches of the disease, unlike the common patches of
mycosis fungoides, reveal the clinical features of severe inter-
face dermatitis with a red-brown aspect and small super-
ficial erosions (Fig. 6.10). Involvement of the mucosal
regions and other locations unusual for mycosis fungoides 
is common (Fig. 6.11). Hemophagocytic syndrome is a fre-
quent complication.

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

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology reveals a proliferation of lymphocytes, usually with
both marked epidermotropism and involvement of the sub-
cutaneous tissues (Figs 6.12, 6.13). Cytomorphology is variable

Figure 6.8 Cutaneous g/d T-cell lymphoma. Multiple erythematous

plaques and tumors on the trunk and face. Histopathologic 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 reclassification of skin biopsies

revealed the typical features of cutaneous g/d T-cell lymphoma.

Figure 6.9 Cutaneous g/d T-cell lymphoma. Multiple plaques and tumors,

some ulcerated, on the leg.

Figure 6.10 Cutaneous g/d T-cell lymphoma. Erythematous tumors

surrounded by red–brownish flat lesions resembling clinically lesions of

severe interface dermatitis.
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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 presence of large macro-
phages engulfing neoplastic lymphocytes or other blood cells can
be seen in cases with a hemophagocytic 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 edema
rather than of fibrosis and coarse bundles of collagen (see 
Fig. 6.12), probably reflecting the different biology of the

Figure 6.11 Cutaneous g/d T-cell lymphoma. Large tumor on the tongue.

Figure 6.12 Cutaneous g/d T-cell lymphoma. Markedly epidermotropic

infiltrate. Note edema of the papillary dermis (same patient as Figs 6.8 

and 6.13).

Figure 6.13 Cutaneous g/d T-cell lymphoma. Prominent involvement of

the subcutaneous fat (same patient as Figs 6.8 and 6.12).

Figure 6.14 Cutaneous g/d T-cell lymphoma. Predominance of medium-

and large-sized lymphocytes.

lesions (acute, rapid onset in cutaneous γ/δ T-cell lymphoma,
chronic lesions in mycosis fungoides).

As discussed previously in this chapter, the distinction 
of cutaneous γ/δ T-cell lymphoma from primary cutaneous
aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma
is difficult, and can be subjective. We prefer to classify lesions
with γ/δ T-cell phenotype as cutaneous γ/δ T-cell lymphoma;
these cases usually show a more prominent involvement 
of the subcutaneous fat than those of primary cutaneous
aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma.
Another differential feature is the presence of a marked
interface dermatitis in many cases of cutaneous γ/δ T-cell
lymphoma, but not in those of primary cutaneous aggressive
epidermotropic CD8+ cytotoxic T-cell lymphoma.
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Immunophenotype
Immunohistology reveals a characteristic phenotypic profile
of neoplastic lymphocytes (βF1−, CD3+, TIA-1+, CD56+, CD57−)
(Fig. 6.17). CD4 is absent though CD8 may be expressed in
some cases. Immunohistology on frozen sections reveals 
positivity for δ1. Some pan-T-cell markers may be lost.

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

Molecular genetics
Molecular biology shows a monoclonal rearrangement of 
the TCR genes. A recent molecular study demonstrated that
γ/δ T-cell lymphomas (including both cutaneous and extra-
cutaneous forms) have a different molecular profile than 

Figure 6.15 Cutaneous g/d T-cell lymphoma. Prominent angiocentricity

with early angiodestruction. Note pleomorphic lymphocytes.

Figure 6.16 Cutaneous g/d T-cell lymphoma. Hemophagocytosis

characterized by large histiocytes engulfing leukocytes. This histopathologic

feature may be associated with overt hemophagocytic syndrome.

Figure 6.17 Cutaneous g/d T-cell lymphoma.

Neoplastic cells are positive for TIA-1 (a) and

CD56 (b), negative for bF1 (c) and CD8 (d). 

The few positive cells in plates (c) and (d)

represent internal positive controls (reactive

lymphocytes).

(a) (b)

(d)(c)

α/β T-cell lymphomas [30]. γ/δ T-cell lymphomas revealed
overexpression of genes of NK-cell–associated molecules,
such as killer cell immunoglobulin–like receptor (KIR) genes
(KIR3DL1, KIR2DL4, and KIR2DL2), and killer cell lectin-like
receptors (KLRC4, KLRD1, and KLRC2). In the same study it
was shown that hepatosplenic γ/δ T-cell lymphoma represents
a distinct subset of lymphoma distinct from other γ/δ T-cell
lymphomas arising at other sites, including the skin [30].

Treatment

As already discussed for primary cutaneous aggressive epi-
dermotropic CD8+ cytotoxic T-cell lymphoma, data on therapy
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are lacking and double-blinded studies have not been carried
out. At present the treatment of choice is systemic chem-
otherapy. The role of bone marrow or stem cell transplanta-
tion has not been evaluated.

Prognosis

The prognosis of patients with cutaneous γ/δ T-cell lym-
phoma is poor. Occasional patients may show a prolonged
course [31]. It has been suggested that expression of the γ/δ
phenotype is a bad prognostic indicator in cutaneous T-cell
lymphomas, irrespective of the classification [32]. However,
in our experience a cytotoxic phenotype does not have prog-
nostic implications in mycosis fungoides (see Chapter 2) [33].
In patients with cutaneous γ/δ T-cell lymphoma, involvement
of the subcutaneous fat tissues seems to be a bad prognostic
factor [32]. However, as already discussed, in the heterogene-
ous and confusing group of cutaneous cytotoxic NK/T-cell
lymphomas, prognostic features of cases reported in the liter-
ature may be related to mistakes in the classification rather
than to genuine features of the neoplasms described.

It has recently been proposed that expression of human
leukocyte antigen G (HLA-G) and of interleukin 10 (IL-10)
may be one of the factors accounting for evasion of immuno-
surveillance by neoplastic cells in CD8+ and CD56+ cutaneous
T-cell lymphomas, thus contributing to their aggressive
behavior [34].

EXTRANODAL NK/T-CELL LYMPHOMA,
NASAL TYPE

Extranodal NK/T-cell lymphoma, nasal type, is a well-defined
cytotoxic lymphoma [8,10,35]. 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 [2,7,
36,37]. It is more common in particular areas of the globe
such as Asia, Mexico, and Central and South America.

In the past, similar cases were reported as “lethal midline
granuloma” or “granuloma gangrenescens” [38–41]. Over
many years, it has become recognized that lethal midline
granuloma is a term encompassing various diseases with 
different etiologies and pathogenesis, and that the majority
of cases are associated with EBV, have a lymphoid differ-
entiation, and an aggressive course [42–46]. Lethal midline
granuloma 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 past in the
groups of angiocentric lymphoma and polymorphic reticulosis
[47,48].

As for all lymphomas listed in this chapter, overlapping
clinicopathologic features are common and classification can
be arbitrary. Most cases have an NK phenotype and are asso-
ciated 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.

Clinical features

Patients are adults with a predominance of males. Children
are rarely affected [49]. The skin lesions are erythematous 
or violaceous plaques and tumors, which are sometimes
ulcerated (Fig. 6.18). The oral cavity and upper respiratory
tract should be checked carefully at presentation and dur-
ing follow-up, as involvement of these regions is common.
Symptoms of nasal obstruction and/or epistaxis should be
thoroughly investigated 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). Hemophagocytic syndrome is a possible
complication.

Besides conventional presentation with plaques and tumors,
we have observed rarely young patients who presented with
marked swelling of the head and neck area that at biopsy 
represented a specific infiltrate of extranodal NK/T-cell lym-
phoma, nasal-type. The clinical impression was that of edemat-
ous swelling but the lesions did not resolve with conventional

Résumé

Cutaneous g/d T-cell lymphoma

Clinical Adults, rarely children. Generalized plaques and

tumors, commonly ulcerated. Aggressive course.

No previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by

small/medium- to 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 the cases.

Overexpression of NK-cell-associated molecules;

genetic differences from a /b T-cell lymphomas.

Treatment Systemic chemotherapy.

guidelines
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treatment, and histologic examination revealed an aggressive
lymphoma.

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-
typic and molecular analyses allow these cases to be classified

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 lym-
phomatoid papulosis has been described in the past [50]. 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 case prob-
ably represented progression of the lymphomatoid papulosis
to an anaplastic large cell lymphoma rather than to a true
extranodal NK/T-cell lymphoma, nasal type. In this context,
one needs to remember that lymphomas of both B- and 
T-cell origin other than the extranodal NK/T-cell lymphoma,
nasal type, can develop in the mucosa of the nasal and upper 
respiratory tract.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology reveals a diffuse proliferation of lymphocytes involv-
ing the dermis and, often, the subcutaneous tissues (Fig. 6.21).
Epidermotropism may be present (Fig. 6.22), being a possible
source of error in the differential diagnosis with mycosis 
fungoides. Usually there is prominent angiocentricity and/or
angiodestruction; necrosis may also be found [51]. The cyto-
morphologic features are variable: some cases show a pre-
dominance of small, some of medium-sized and some of large
pleomorphic lymphocytes (Fig. 6.23) [51]. Azurophilic granules
are commonly observed in Giemsa-stained sections of tissue.

Figure 6.18 Extranodal NK/T-cell lymphoma, nasal type. Erythematous

tumor on the arm. The patient had more tumors on the upper and lower

extremities. (Courtesy of Esmeralda Vale, Lisboa, Portugal.)

Figure 6.19 Extranodal NK/T-cell lymphoma, nasal type. Erythematous,

partly crusted plaques on the nose and cheek (so-called “lethal midline

granuloma,” early lesion).

Figure 6.20 Extranodal NK/T-cell lymphoma, nasal type. Large 

ulcerated tumor on the nose in a 15-year-old girl (so-called “lethal 

midline granuloma,” late lesion).
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In some cases a prominent involvement of the subcutaneous
tissues can be observed, resembling the morphologic picture
of subcutaneous “panniculitis-like” T-cell lymphoma or of
lupus panniculitis [52–54]. However, the same biopsy or other
biopsies invariably show involvement of the dermis, and
sometimes of the epidermis, as well. Involvement of the 
vessels is not infrequent.

Reactive cells, including small lymphocytes, histiocytes, and
eosinophils, are admixed with the neoplastic lymphocytes in

many cases. A granulomatous reaction may also be present,
as well as pseudo-epitheliomatous epidermal hyperplasia.

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 [10,55]. The ε chain of the CD3 molecule is
usually expressed intracytoplasmically [56]. CD2, CD56 and
cytotoxic proteins (TIA-1, granzyme B, perforin) 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, underlining the need for complete 
phenotypic investigations [57].

EBV can be demonstrated by in situ hybridization in practic-
ally all cases in the majority of the neoplastic cells (Fig. 6.24b),
and a negative result casts serious doubts on the diagnosis.
Immunohistochemical staining for EBV latent membrane pro-
tein (LMP) is inconsistent.

Molecular genetics
Molecular analyses reveal a germline configuration of the
TCR genes in most of the cases. A restricted killer cell
immunoglobulin-like receptor repertoire has been found by
the reverse transcriptase polymerase chain reaction (RT-PCR)
technique indicating the presence of a monoclonal or possibly
oligoclonal NK cell proliferation [58]. Rare cases of extranodal
NK/T-cell lymphoma, nasal type, show a true T-cell pheno-
type with a monoclonal TCR gene rearrangement.

Mutations of the Fas gene have been described in nasal-
type extranodal NK/T-cell lymphoma [59]. Oncogene copy
number gains and other chromosomal alterations have also
been detected in a few cases [60]. Comparative genomic
hybridization studies revealed recurrent abnormalities char-
acteristic of the extranodal NK/T-cell lymphoma, nasal type,
namely gain of 2q and loss of 6q16.1-q27, 11q22.3-q23.3,

Figure 6.21 Extranodal NK/T-cell lymphoma, nasal type. Neoplastic

infiltrate in the dermis and subcutis. Note similarities to the cutaneous 

g/d T-cell lymphoma depicted in Fig. 6.13.

Figure 6.22 Extranodal NK/T-cell lymphoma, nasal type. Epidermotropism

of small-sized lymphocytes, mimicking the histopathologic picture of

mycosis fungoides.

Figure 6.23 Extranodal NK/T-cell lymphoma, nasal type. Predominance of

large pleomorphic lymphocytes.
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5p14.1-p14.3, 5q34-q35.3, 1p36.23-p36.33, 2p16.1-p16.3,
4q12, and 4q31.3-q32.1 [61]. Gene expression profiling
revealed a distinct molecular signature, confirming the origin
from activated NK cells and showing overexpression of genes
involved in cell–cell interactions (integrins, E-cadherin,
VCAM1), extracellular matrix (TIMP1, TIMP2, TIMP3), innate
immune responses (Toll-like receptors), chemokine encoding
(CXCL9/Mig, CXCL10/IP-10, CXCL12/SDF-1), oncogenes such
as c-myc among others, and EBV-related gene (EBI3) [62].

Treatment

Cases with involvement limited to the skin should be treated
like those with extracutaneous involvement. The therapy of
choice is systemic chemotherapy. A case treated by denileukin
diftitox and bexarotene showed a good response initially, but
relapsed with rapid dissemination and death [63].

Prognosis

The prognosis of extranodal NK/T-cell lymphoma, nasal type,
is poor and most patients die a few months after the diag-
nosis [5,51]. The estimated 5-year survival is 0% [5]. A better
prognosis has been described in patients who have primary
skin involvement, as opposed to those with nasal lymphoma
and secondary skin manifestations [64]. Patients reported to
have better prognosis and co-expression of CD30 and CD56
may have had examples of cutaneous CD30+ anaplastic large
cell lymphoma [65].

HYDROA VACCINIFORME-LIKE LYMPHOMA

A rare, peculiar NK/T-cell lymphoma affecting mainly chil-
dren and resembling hydroa vacciniforme clinically has been

Figure 6.24 Extranodal 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)

Résumé

Extranodal NK/T-cell lymphoma, nasal type

Clinical Adults. Solitary, regionally localized or generalized

plaques and tumors, 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 the

cases. Gain of 2q, and loss of 6q16.1–q27,

11q22.3–q23.3, 5p14.1–p14.3, 5q34–q35.3,

1p36.23–p36.33, 2p16.1–p16.3, 4q12, and

4q31.3–q32.1.

Treatment Systemic chemotherapy.

guidelines
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described in Latin American (particularly Mexico, Guatemala
and Peru) and some Asiatic countries (Japan, Korea and Taiwan)
[66–73]. A putative case occurring in a Caucasian patient has
also been reported [74]. Other terms used for this unusual
lymphoproliferative disorder are hydroa-like lymphoma,
hydroa vacciniforme-like T-cell lymphoma, atypical hydroa
vacciniforme, angiocentric T-cell lymphoma of childhood, and
edematous, scarring vasculitic panniculitis. This lymphoma 
is not listed in the WHO-EORTC classification of cutaneous
lymphomas; in the WHO 2008 classification of tumors of
hematopoietic and lymphoid tissues it is listed as hydroa 
vacciniforme-like lymphoma, included as a provisional
entity in the group of EBV+ lymphoproliferative disorders of
childhood [11].

The relationship of this disorder to conventional hydroa
vacciniforme is unclear, but cases with intermediate features
have been described [75–78]. EBV is implicated in the genesis
of both disorders, and it may be that hydroa vacciniforme-
like T-cell lymphoma represents the malignant end of a 
spectrum of EBV-associated hydroa vacciniforme, perhaps
arising only in genetically predisposed individuals.

Clinical features, histopathology,
immunophenotype and molecular genetics

Most reported patients are children, but rarely adults with a
similar clinical presentation have been observed. Lesions
arise especially on sun-exposed areas, particularly the face
and ears, the lower parts of the arms and back of the hands,
but other lesions are found on sun-covered skin, too. Sun
sensitivity is invariably found. Clinically there are infiltrated
plaques, often crusted and/or ulcerated, associated with blis-
ters, edema, and varioliform scars (Fig. 6.25). Large tumors

may be present (Fig. 6.26). Systemic symptoms are present in
the vast majority of the patients and include malaise, fever,
weight loss, and often lymphadenopathy and hepatospleno-
megaly. Laboratory investigations may reveal decreased levels
of hemoglobin and a low hematocrit level, in addition to
other alterations.

Histology is characterized by relatively dense lymphoid
infiltrates with variably atypical lymphocytes (atypia may 
be minimal in some cases, however) involving the entire der-
mis and in some cases the subcutaneous tissues (Fig. 6.27).
Angiocentricity is frequently found, as well as infiltration of
adnexal structures. The epidermis shows variable degrees of
necrosis, spongiosis, and ulceration.

Neoplastic cells are positive for CD2 and CD3. Most cases
reported expressed CD8 or were CD4−/CD8−, and were positive
for cytotoxic proteins (TIA-1, granzyme B, perforin). CD30
and CD56 expression have been observed in a proportion of
cases [79,80]. A putative NK phenotype has been described
rarely. In situ hybridization for EBV shows a positive signal 
in practically all tested cases. Two of two tested cases were
negative for T-cell receptor-γ chain rearrangement by PCR.

Treatment and prognosis

The majority of patients with a diagnosis of hydroa 
vacciniforme-like lymphoma have been treated by systemic
polychemotherapy, but it is not clear what the treatment of
choice for “borderline” cases should be. Most cases published
in the literature are either alive with specific manifestations
of the disease or dead of systemic lymphoma. However, long-
term follow-up data are missing, and the published series are
very small. It seems that hydroa vacciniforme-like lymphoma
has a relatively bad prognosis, probably intermediate between
cutaneous aggressive cytotoxic T-cell lymphomas and more
indolent types of cutaneous T-cell lymphoma.

Figure 6.25 Hydroa vacciniforme-like lymphoma. Ulcerated, crusted

lesions on the face with large mass on the cheek and prominent swelling.

(Courtesy of Dr Mario Magana, Mexico City, Mexico.)

Figure 6.26 Hydroa vacciniforme-like lymphoma. Large ulcerated tumor

on the chin; note several varioliform scars. (Courtesy of Dr O. Sangueza,

Winston Salem, USA.)
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Figure 6.27 Hydroa vacciniforme-like lymphoma. (a) Dense lymphoid infiltrates in the dermis. (b) Small to medium-sized pleomorphic lymphocytes

predominate. (Courtesy of Dr. O. Sangueza, Winston Salem, USA.)

(a) (b)

Résumé

Hydroa vacciniforme-like T-cell lymphoma

Clinical Mostly children. Lesions resemble hydroa

vacciniforme clinically. Sun sensitivity.

Morphology Atypical lymphocytes with angiocentricity.

Immunology CD2, 3 +

CD4 −

CD8 +(−)

EBER-1 +

CD30, 56 +/−

Genetics Data not sufficient for conclusive interpretation.

Treatment Probably systemic chemotherapy should be 

guidelines administered.
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A 58-year-old man presented with a solitary tumor on the trunk. A

biopsy was obtained, and histology showed dense, diffuse infiltrates

of atypical lymphocytes with clear-cut epidermotropism and forma-

tion of Darier’s nests (Pautrier’s microabscesses) (Fig. 6.28a). The cells

were positive for CD2, CD3e and cytotoxic proteins TIA-1 (Fig. 6.28b),

granzyme B and perforin, but negative for CD4, CD5, CD7, CD8, bF1

(Fig. 6.28c), CD30, and CD56 (Fig. 6.28b, c). In situ hybridization 

for EBV (EBER-1) showed a strong signal in all cells (Fig. 6.28d).

Molecular analyses of the TCR-g gene by PCR revealed a polyclonal

smear. A diagnosis of extranodal NK/T-cell lymphoma, nasal type,

was established.

Comment: This case shows the overlapping histopathologic 

features of extranodal NK/T-cell lymphoma, nasal type, with mycosis

fungoides and with other epidermotropic cytotoxic lymphomas. A

precise classification can be obtained only by integration of clinical

data with histopathologic features and complete phenotypic and

gene rearrangement studies. In the past, a similar case would have

been categorized as “mycosis fungoides a tumeur d’emblee”. Demon-

stration of EBV positivity by in situ hybridization is crucial for the

diagnosis of extranodal NK/T-cell lymphoma, nasal type.

TEACHING CASE

Figure 6.28

(a)

(c)

(b)

(d)
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Cutaneous adult T-cell leukemia/lymphoma

are localized or generalized macules and papules, patches,
plaques, and tumors (Figs 7.1–7.3) [5,6,8,9]. Erythroderma
may also develop. Rarely the disease may present with 
large solitary nodules [10]. A leukemic blood picture and

Adult T-cell leukemia/lymphoma (ATLL) is a malignant lym-
phoproliferative disease associated with a retrovirus infection
caused by the human T-cell lymphotropic virus I (HTLV-I).
The disease is endemic in the south of Japan and in the
Caribbean Islands and is rare in other regions, but reports 
on its occurrence have come from many different countries
besides the endemic ones. Cutaneous manifestations and
histopathologic features are identical to those of mycosis 
fungoides, so demonstration of retroviral infection is mand-
atory for the diagnosis. The cutaneous manifestations are
included as a specific entity in the World Health Organization
(WHO)-European Organization for Research and Treatment
of Cancer (EORTC) classification of primary cutaneous lym-
phomas [1]. Four variants of ATLL are recognized in the new
WHO classification of tumors of hematopoietic and lymphoid
tissues [2]: acute and chronic leukemic, lymphomatous, and
smoldering types. Although cutaneous manifestations are usu-
ally considered as a smoldering form of the disease, it has
been suggested that patients with purely cutaneous lesions
may have a better prognosis, and should be classified sepa-
rately from those with smoldering ATLL [3].

Clinical features

Patients are usually adults of both genders, but rarely adoles-
cents may be affected [4]. Specific skin manifestations can 
be observed in about half of the patients, especially those 
presenting with indolent forms of the disease [5–7]. Primary
cutaneous involvement may also be seen [7]. Elderly men
are affected more frequently. Anti-HTLV-I antibodies can be
demonstrated in the serum of affected individuals.

The clinical presentation of the cutaneous form is indistin-
guishable from that of mycosis fungoides. Cutaneous lesions

7

Figure 7.1 Adult T-cell leukemia/lymphoma. Disseminated patches,

plaques and flat tumors. The clinical picture is indistinguishable from 

that of mycosis fungoides. (Courtesy of Dr T. Shiomi, Yonago, Japan.)

Figure 7.2 Adult T-cell leukaemia/lymphoma. Detail of erosive, infiltrated

patches and plaques identical to those seen in mycosis fungoides. (Courtesy

of Dr T. Shiomi, Yonago, Japan.)
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involvement of the bone marrow are found in more than half
of the patients. Spontaneous regression of skin lesions has
been observed rarely [11].

Histopathology, immunophenotype and
molecular genetics

Histology shows an infiltrate of small-to-medium- or
medium-to-large pleomorphic lymphocytes with prominent
epidermotropism (Fig. 7.4) [5,6]. The histopathologic picture
is often indistinguishable from that of mycosis fungoides.
Variants of ATLL with angiocentricity and/or angiodestruc-
tion or with bullous lesions have been observed [12,13].

Immunohistology usually reveals a T-helper (CD3+, CD4+,
CD8−) phenotype, but some cases may be CD4−/CD8+ or
CD4+/CD8+. The tumor cells are positive for CD25 and fre-
quently positive for the T regulatory (Treg) molecule fork-
head box protein P3 (FOX-P3), thus possibly deriving from
Treg lymphocytes or showing aberrant expression of Treg
markers [14–16]. FOX-P3-negativity of neoplastic cells in
cases of mycosis fungoides may be a helpful differential 
diagnostic clue.

Molecular analyses show a monoclonal rearrangement 
of the TCR gene as well as the presence of the integrated
genome of HTLV-I [17].

In this context, it should be underlined that, prompted by
the clinicopathologic similarities to ATLL, several investig-

ators have looked for the presence of HTLV-I DNA in cases of
“classic” mycosis fungoides and Sézary syndrome. 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.

Treatment and prognosis

The prognosis is generally poor but indolent variants have
been described. The smoldering type seems to have a better
prognosis [18]. The treatment of choice is usually systemic
chemotherapy but less aggressive therapeutic options such 
as psoralen + UV-A (PUVA) may be used for cases with an
indolent behavior and restricted to the skin [5,6,19,20].

Figure 7.4 Adult T-cell leukemia/lymphoma. (a) Dense band-like lymphoid

infiltrate in the superficial and mid-dermis with perivascular infiltrates in 

the deep dermis. (b) Epidermotropism with formation of Darier’s nests

(Pautrier’s microabscesses). (Courtesy of Dr T. Shiomi, Yonago, Japan.)

Figure 7.3 Adult T-cell leukemia/lymphoma. Large tumor on the neck.

(Courtesy of Dr K. Kodama and Prof. H. Shimizu, Sapporo, Japan.)

(a)

(b)
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Résumé

Clinical Adults, rarely younger patients. Four variants

recognized: acute and chronic leukemic,

lymphomatous, and smoldering types. Primary

cutaneous involvement may be seen.

Morphology Histopathologic features similar to those observed

in mycosis fungoides.

Immunology CD3, 4 +
CD8 −
CD25 +
FOX-P3 +/−

Genetics Monoclonal integration of HTLV-I DNA.

Treatment Systemic chemotherapy. PUVA may be used for 

guidelines cases restricted to the skin.
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Cutaneous small–medium pleomorphic 
T-cell lymphoma

others [11–16]. In addition, cases of aggressive cutaneous cyto-
toxic lymphomas may show a small–medium pleomorphic
cytomorphology (see Chapter 6) [17], generating more dis-
array in an already confused field.

The diagnosis of cutaneous small–medium pleomorphic 
T-cell lymphoma should probably be restricted to those cases
characterized by the following features:
• absence of other lesions and/or clinical history of mycosis
fungoides
• nodular or diffuse infiltrates of small–medium pleomorphic
(monoclonal) T lymphocytes admixed with many reactive cells
• absence of marked epidermotropism of neoplastic cells
• α/β phenotype
• absence of CD30 expression.
The presence of Epstein–Barr virus (EBV) DNA has been
detected by polymerase chain reaction (PCR) techniques in
cutaneous small–medium pleomorphic T-cell lymphomas,
but the exact role (if any) of this virus in the pathogenesis of
the disease is unclear [18].

Clinical features

Patients are adults or elderly without a clear-cut gender
predilection. They present usually with solitary tumors, com-
monly located on the face and neck or upper trunk, but mul-
tiple tumors can be seen (Fig. 8.1). The surface of the tumors
is erythematous or purplish; ulceration can be seen but is
uncommon (Fig. 8.2).

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology reveals dense, nodular or diffuse lymphoid infiltrates
within the entire dermis, often involving the superficial part
of the subcutaneous fat (Fig. 8.3). Cytomorphology shows 
a predominance of small/medium-sized lymphocytes with
pleomorphic nuclei (Fig. 8.4). Large cells, when present, should
not exceed 30% of the neoplastic infiltrate [5,19]. Epidermo-
tropism is usually completely absent or present only focally.

This is probably one of the most controversial entities of cuta-
neous T-cell lymphoma, and the debate has not been settled
yet. The existence of a primary cutaneous small–medium
pleomorphic T-cell lymphoma distinct from mycosis fun-
goides and Sézary syndrome has been postulated in the past
[1–3]. This lymphoma is listed as a provisional entity in both
the original European Organization for Research and Treat-
ment of Cancer (EORTC) and the World Health Organization
(WHO)-EORTC classifications of primary cutaneous lym-
phomas, thus showing lack of progress in definition during
the last years [4,5]. In the new WHO classification of tumors
of hematopoietic and lymphoid tissues, cutaneous small–
medium pleomorphic T-cell lymphoma has been included as
a provisional entity as well [6]. In spite of the controversies,
recent studies described groups of patients with putative cuta-
neous small–medium pleomorphic T-cell lymphoma [7,8],
although in our opinion a heterogeneous group of patients
may have been included in these studies.

Since mycosis fungoides and Sézary syndrome are cuta-
neous T-cell lymphomas characterized by the predominance
of small–medium pleomorphic T lymphocytes, the diagnosis
of cutaneous small–medium pleomorphic T-cell lymphoma
can only be accepted if mycosis fungoides and Sézary syn-
drome are excluded by a complete clinical examination [9,10].
In fact, a careful re-examination of the clinical pictures of
some of the cases reported previously as cutaneous small–
medium pleomorphic T-cell lymphoma suggests that at least
some of them were actually examples of mycosis fungoides.

As already mentioned, there is still no consensus on the
existence, definition, and classification of cutaneous small–
medium pleomorphic T-cell lymphomas as a distinct entity,
nor is there agreement on the diagnosis of cases classified 
as such in the literature. Cases similar on clinical and histo-
pathologic grounds have been reported in the past under 
different diagnoses, including “idiopathic pseudo T-cell lym-
phoma,” “pseudolymphomatous folliculitis,” “cutaneous
lymphoid hyperplasia,” “solitary lymphomatoid papule, nodule
or tumor,” and “monoclonal atypical T-cell hyperplasia” among

8
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Many reactive cells are commonly found admixed with the
neoplastic ones. A granulomatous reaction can be observed
in a proportion of the cases, and may sometimes cause diag-
nostic problems [20,21].

Immunophenotype
The neoplastic cells show usually a T-helper phenotype, some-
times with the loss of pan-T-cell antigens (e.g. CD5) (Fig. 8.5a, b).
CD30 is not expressed by the neoplastic cells. A variably
large, reactive infiltrate of B lymphocytes is commonly found
(Fig. 8.5c). The proliferation rate is usually increased (Fig. 8.5d).
A recent study showed that neoplastic cells express follicular
T-cell markers such as PD-1 and CXCL13 [22].

Although cases with a CD8+ phenotype have been reported,
care should be taken to distinguish cutaneous small–medium
pleomorphic T-cell lymphoma from primary cutaneous aggress-
ive epidermotropic CD8+ cytotoxic T-cell lymphoma, as they
represent two completely distinct entities with different clin-
ical presentation and behavior. An entity termed “indolent
CD8+ lymphoid proliferation of the ear” described recently by
Petrella et al. may represent a phenotypic variant of cutaneous
small–medium pleomorphic T-cell lymphoma [23]. In fact,
this lymphoid proliferation does not seem to be confined to
the ears [24], and the distribution of lesions and clinical pre-
sentation is similar to the cutaneous solitary small–medium
pleomorphic T-cell lymphoma. We have observed similar
cases [25], but data are yet too scarce in order to establish
whether these patients have a distinct entity of cutaneous 
T-cell lymphoma, or a phenotypic variation of the cutaneous
small/medium pleomorphic T-cell lymphoma.

Figure 8.1 Cutaneous small–medium pleomorphic T-cell lymphoma.

Solitary tumor on the nose.

Figure 8.2 Cutaneous small–medium pleomorphic T-cell lymphoma.

Large ulcerated lesion on the thigh.

Figure 8.3 Cutaneous small–medium pleomorphic T-cell lymphoma.

Dense infiltrate of lymphocytes extending throughout the dermis into the

superficial part of the subcutaneous fat.

Figure 8.4 Cutaneous small–medium pleomorphic T-cell lymphoma.

Small- and medium-sized pleomorphic lymphocytes predominate, 

admixed with a few larger cells.

9781405185547_4_008.qxd  2/6/09  9:04  Page 118



CHAPTER 8 Cutaneous small–medium pleomorphic T-cell lymphoma

119

Molecular genetics
Molecular analysis of the T-cell receptor (TCR) genes rear-
rangement shows monoclonality of T lymphocytes in the
majority of the cases. Specific genetic aberrations have not
been identified yet.

Treatment

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

Prognosis

The potential of cutaneous small–medium pleomorphic T-cell
lymphomas to dissemination is unclear, and evaluation of

prognosis has been hindered by the difficulties in diagnosis
and classification referred to at the beginning of this chapter.
Provisionally, it seems that the prognosis is good, with an 
estimated 5-year survival of over 80% [4,5,26]. Patients with
solitary tumors may be compared conceptually to those with
solitary lesions in mycosis fungoides, and seem to have an
excellent prognosis [27].

Final considerations

The main problem in the proper understanding of cutaneous
small–medium pleomorphic T-cell lymphoma and related
lesions is represented by the considerable confusion existing
in the literature, with several names given to the same disease,
and the same name given to what may well be different dis-
orders. Most of the cases reported in the literature as cutaneous
small–medium pleomorphic T-cell lymphoma are character-
ized by solitary lesions, but patients presenting with virtually

Figure 8.5 Cutaneous small–medium pleomorphic T-cell lymphoma. Neoplastic cells express CD3 (a), but show loss of CD5 expression (b); note several

CD20+ B lymphocytes (c) and an increased proliferation rate (Ki67) (d).

(a)

(c)

(b)

(d)
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identical solitary tumors have been classified as cutaneous
pseudolymphoma (under many different names) in the past.
On the other hand, rapidly progressive cutaneous small–
medium pleomorphic T-cell lymphomas characterized by
multiple tumors seem to be conceptually different from the
indolent cases presenting with solitary lesions. In fact, in our
experience no patient presenting with solitary nodules died
of the disease, and in some patients the lesions had been pre-
sent for several months or years before treatment [28–29].

In summary, at least four issues are still open at present.
• Whether a disease presenting with solitary tumors of small–
medium pleomorphic lymphocytes, often with monoclonal
rearrangement of the TCR genes, represents a low-grade
variant of cutaneous T-cell lymphoma (that is, cutaneous
small–medium pleomorphic T-cell lymphoma) or a cutaneous
pseudolymphoma.
• Whether the very rare cases of “aggressive” cutaneous
small–medium pleomorphic T-cell lymphoma presenting
with rapidly evolving tumors should be classified in this same
category or as peripheral T-cell lymphoma, not otherwise
specified.
• Whether the phenotype plays a role in diagnosis and
classification of these lesions (CD8+ cases?).
• How should we manage these patients?
We believe that, regardless of the controversies concerning
diagnosis and classification, patients presenting with solitary,
indolent tumors should be managed in a non-aggressive
way. It seems likely that patients with multiple tumours at
presentation, on the other hand, require a more aggressive
treatment strategy.
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Other cutaneous T-cell lymphomas

type is uncommon, in our experience one or more cytotoxic
proteins (T-cell intracellular antigen (TIA)-1, granzyme-B,
perforin) are expressed in the great majority of the cases,
including those with a clear-cut CD4+ phenotype. Thus, in
our experience many of these cases represent in fact variants
of cytotoxic lymphomas that cannot be properly classified
into the groups described in Chapter 6.

It is important to emphasize that the diagnosis of primary
cutaneous peripheral T-cell lymphoma, NOS, is one of exclu-
sion, 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 history is crucial for the diagnosis [7]. In the past,
some of these cases were designated as mycosis fungoides “a
tumeur d’emblee.” In addition, the skin may be involved by
different types of T-cell lymphoma arising primary in the
lymph nodes or in other organs, so complete and accurate
staging investigations are mandatory.

Clinical features

Patients are adults of both genders. Clinically they present
with solitary, regionally localized or generalized reddish to
brown-purplish plaques and tumors, often ulcerated (Fig. 9.1).

Several other types of T-cell lymphoma have been described
at cutaneous sites, including cases arising both primary 
and secondary in the skin. Clinicopathologic aspects of T-
lymphoblastic lymphoma are summarized in Chapter 17, of
T-prolymphocytic leukemia in Chapter 20, and of intravas-
cular large NK/T-cell lymphoma in Chapter 14. Other entities
will be discussed in this chapter.

PRIMARY CUTANEOUS PERIPHERAL 
T-CELL LYMPHOMA, NOT OTHERWISE
SPECIFIED (NOS)

The World Health Organization (WHO)-European Organiza-
tion for Research and Treatment of Cancer (EORTC) classi-
fication of primary cutaneous lymphomas includes a group
of primary cutaneous T-cell lymphomas that do not fit into
any of the other categories, giving to this group the name
“primary cutaneous peripheral T-cell lymphoma, unspecified”
[1]. Similar cases were called in the past “CD30− medium/
large pleomorphic T-cell lymphoma” [2–4]. In the new WHO
classification of tumors of hematopoietic and lymphoid 
tissues these cases would be lumped in the category of peri-
pheral T-cell lymphoma, NOS [5]. In our experience, many
of the cases classified in this group in the past represented 
in truth one of the newly characterized aggressive cytotoxic
lymphomas of the skin (see Chapter 6) or rarely of blastic
plasmacytoid dendritic cell neoplasm (formerly CD4+/CD56+

hematodermic neoplasm or blastic NK cell lymphoma) (see
Chapter 16). However, even after complete phenotypic and
genotypic investigations, a small group of cases of cutaneous
medium/large T-cell lymphoma that do not fit into one of the
well-defined categories can be identified [6]. These patients
do not have a history of mycosis fungoides, nor do they have
lesions suspicious of mycosis fungoides clinically. The pheno-
type of the tumor cells is βF1+, CD4+/−, CD8−, CD56−. Although
the WHO-EORTC classification states that a cytotoxic pheno-

9

Figure 9.1 Primary cutaneous peripheral T-cell lymphoma, unspecified.

Large erythematous tumor on the chest. The small crust in the center

represents the site of a punch biopsy.
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The clinical features are similar to those observed in other
high-grade T-cell lymphomas of the skin.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology shows nodular or diffuse infiltrates involving the
entire dermis and subcutaneous fat, characterized by the 
predominance of medium-sized and large pleomorphic cells
or immunoblasts (Figs. 9.2, 9.3). Epidermotropism is infre-
quent. There is a high mitotic rate. Prominent necrosis, 
presence of angiocentricity and/or angiodestruction or pre-
dominant involvement of the subcutaneous tissues are
uncommon.

Immunophenotype
Immunohistology reveals a characteristic phenotype of the
neoplastic cells (βF1+, CD4+/−, CD8−, CD56−), commonly with

loss of one or more pan-T-cell antigens. CD30 and anaplastic
lymphoma kinase (ALK) are negative. Cytotoxic proteins
(TIA-1, granzyme B and perforin) are expressed in the great
majority of cases, demonstrating that these lesions, too,
belong to the group of so-called cutaneous cytotoxic lym-
phomas [6,8].

There is no association with Epstein–Barr virus (EBV)
infection.

Molecular genetics
Molecular analysis of the T-cell receptor (TCR) genes reveals
a monoclonal rearrangement in most cases. At present no
specific genetic features associated with this type of lym-
phoma have been detected.

Treatment

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

Prognosis

The prognosis of cutaneous peripheral T-cell lymphoma,
NOS is very poor, and most patients die within a few months
from the onset of the disease. The estimated 5-year survival is
less than 20% [1,9].

Figure 9.2 Primary cutaneous peripheral T-cell lymphoma, unspecified.

Dense nodules of lymphocytes within the entire dermis involving the

subcutaneous fat.

Figure 9.3 Primary cutaneous peripheral T-cell lymphoma, unspecified.

Medium- and large-sized pleomorphic lymphocytes.

Résumé

Primary cutaneous peripheral T-cell lymphoma, NOS

Clinical Adults. Solitary, regionally localized or generalized

plaques and tumors, sometimes ulcerated.

Aggressive course. No previous history of mycosis

fungoides.

Morphology Nodular or diffuse infiltrates characterized by

medium-sized and large pleomorphic cells or

immunoblasts.

Immunology CD2, 3, 5, (+)

CD4 +(−)

βF1 +
CD30 −
CD8 −
TIA-1 +(−)

Genetics Monoclonal rearrangement of the TCR genes

detected in the majority of the cases. No specific

genetic alteration.

Treatment Systemic chemotherapy.

guidelines
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ANGIO-IMMUNOBLASTIC T-CELL
LYMPHOMA

Angio-immunoblastic T-cell lymphoma, formerly called angio-
immunoblastic 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 of tumors of hema-
topoietic and lymphoid tissues [10], but it is not mentioned 
in the WHO-EORTC classification of primary cutaneous 
lymphomas. Non-specific skin manifestations have been
described in several patients including maculopapular erup-
tions, purpura and erythroderma. Specific skin involvement
is uncommon.

Clinical features, histopathology,
immunophenotype and molecular genetics

Patients are elderly adults, though cutaneous involvement in
children has been reported [11]. Restriction to the skin is rare
but skin lesions may be the first manifestation of the disease
[12]. Specific cutaneous involvement in angio-immunoblastic
T-cell lymphoma is characterized by erythematous papules,
plaques and tumors (Fig. 9.4) consisting of an infiltrate of
small- to medium-sized pleomorphic lymphocytes inter-

mingled with plasma cells, eosinophils, histiocytes and immu-
noblasts (Fig. 9.5). Increased numbers of venules with a
prominent endothelial lining are typically found (“high
endothelial venules”) [13,14]. A histopathologic presentation
resembling an infectious process has been reported [15].

Clusters of CD21+ follicular dendritic cells can be observed,
especially around the high endothelial venules. Immuno-
histology reveals in the majority of cases a phenotype of neo-
plastic cells corresponding to follicular helper T-cells (CD3+,
CD4+, CD8−, CD10+, chemokine ligand CXCL13+) (Fig. 9.6).
CXCL13+ is a chemokine which is expressed by helper T 
lymphocytes involved in the normal maturation process of
germinal center B lymphocytes within lymph nodes. Recent
studies have shown that CXCL13+ T lymphocytes can be

Figure 9.4 Cutaneous angioimmunoblastic T-cell lymphoma. Infiltrated

lesions on the arm simulating panniculitis. (Courtesy of Dr R. Weenig,

Rochester, USA.)

Figure 9.5 Cutaneous angio-immunoblastic T-cell lymphoma. Dense

infiltrate of pleomorphic cells of different size and shape; note high

endothelial venules. (Courtesy of Dr R. Weenig, Rochester, USA.)

Figure 9.6 Cutaneous angio-immunoblastic T-cell lymphoma. Positivity

for CD10. (Courtesy of Dr R. Weenig, Rochester, USA.)
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identified in most cutaneous cases of angio-immunoblastic
lymphoma, whereas expression of CD10 can be found in a
minority of cases only [16–21]. In this context, we must under-
line that evaluation of CD10 staining in skin biopsies is very
difficult because of strong background and positivity of der-
mal dendritic cells. Clusters of polyclonal B lymphocytes are
commonly present. EBV can be demonstrated almost con-
stantly within these B lymphocytes (development of a second,
EBV-associated B-cell lymphoma has been observed) [22],
but the neoplastic T-cells are constantly negative.

Molecular genetics show a monoclonal rearrangement of
TCR genes, and usually a polyclonal pattern of immunoglo-
bulin heavy chain (JH) genes (a monoclonal rearrangement
of the JH genes can be found in 20–30% of cases). Trisomy 3
and 5 and an additional X chromosome are frequent genetic
aberrations in nodal cases. Gains of 22q, 19 and 11q13 and
losses of 13q have been shown in some cases by comparative
genomic hybridization. In a case with cutaneous involve-
ment, DNA microarrays revealed the expression of second-
ary lymphoid tissue chemokines, including tumor necrosis
factor-β, and an apoptosis-inhibitory protein in the affected
lymph nodes [23].

Treatment and prognosis

There are only limited data on the prognosis and treatment 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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Angio-immunoblastic T-cell lymphoma

Clinical Elderly adults. Cutaneous lesions may be rarely

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 +
CXCL13 +
CD10 +/−
CD8 −
EBV+/CD20 + cells (non-neoplastic)

CD21 + cells in clusters (non-neoplastic)

Genetics Monoclonal rearrangement of the TCR genes.

Treatment Glucocorticoids; interferon-α; systemic 

guidelines chemotherapy.
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The classification of cutaneous lymphomas proposed in 2005
by the European Organization for Research and Treatment 
of Cancer (EORTC) and the World Health Organization
(WHO) [1], based mainly on data from the original EORTC
classification of cutaneous lymphomas published in 1997 [2],
listed three main entities of cutaneous lymphomas: cuta-
neous marginal zone B-cell lymphoma, cutaneous follicle
center lymphoma, and cutaneous diffuse large B-cell lym-
phoma, leg type. Two of these three categories (cutaneous
follicle center lymphoma and cutaneous diffuse large B-cell
lymphoma, leg type) have been included as specific entities
in the new WHO classification of tumors of hematopoietic
and lymphoid tissues published in 2008, whereas the cuta-
neous marginal zone B-cell lymphoma has been lumped
within the group of the extranodal marginal zone lymphoma
of mucosal-associated lymphoid tissue (MALT) [3]. Thus, for
most cases the long-standing notion among dermatologists
and dermatopathologists that cutaneous B-cell lymphomas
represent specific entities of extranodal lymphomas [4] has
been finally acknowledged within classification schemes
used by hematologists and hematopathologists.

A small percentage of primary cutaneous B-cell lym-
phomas was demonstrated to harbor Borrelia burgdorferi DNA
sequences within specific skin lesions in studies carried out 
in different countries, but negative results have also been
reported [5–7]. This association may be important in particu-
lar for cases classified in the past as “cutaneous immunocy-
toma” (today classified as cutaneous marginal zone B-cell
lymphoma) (see Chapter 11). 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 [8]. Other new
treatment modalities include the use of the anti-CD20 anti-
body (rituximab), which has been applied intralesionally or
systemically for the treatment of different types of cutaneous
B-cell lymphoma. The knowledge that many patients experi-
ence 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 lym-
phomas, especially of the marginal zone type.
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Cutaneous follicle center lymphoma

Clinical features

Patients are adults of both genders. Onset in children has been
reported, but is exceptional [26]. Cutaneous follicle center
lymphoma presents clinically with erythematous papules,
plaques and tumors, usually non-ulcerated. Lesions are located
mostly on the head and neck and on the trunk (Figs 10.1–
10.6). A distinct clinical presentation with plaques and
tumors on the back surrounded by erythematous macules and
papules expanding centrifugally around the central tumors
has been described in the past as “reticulohistiocytoma of the
dorsum” or “Crosti’s lymphoma” (Figs 10.4, 10.6) [27,28].

Lesions are usually clustered at a single site, but may be
multiple at different sites. Although there are no clear-cut

Cutaneous follicle center lymphoma is defined as the 
neoplastic proliferation of germinal center cells confined to
the skin. The pattern of growth can be purely follicular,
purely diffuse or mixed. This lymphoma is listed as a specific
entity in both the European Organization for Research and
Treatment of Cancer (EORTC)–World Health Organization
(WHO) classification of primary cutaneous lymphomas [1]
and the new WHO classification of tumous of hematopoietic
and lymphoid tissues [2].

The inclusion of primary cutaneous follicle center lym-
phoma in the new WHO classification is a major change with
respect to the recent past. In fact, cutaneous follicle center
lymphoma as defined in the EORTC classification of 1997
and nodal follicular lymphoma according to the WHO classi-
fication of 2001 differed substantially in their definitions,
particularly concerning the diffuse type of cutaneous follicle
center lymphoma [3,4]. In fact, this variant of cutaneous 
follicle center lymphoma was classified as diffuse type follicle
center lymphoma in the EORTC classification and as diffuse
large B-cell lymphoma in the WHO classification. The different
classifications based on morphologic, phenotypic and molecular
diversities between the cutaneous and nodal variants [4–23],
and were one of the major reasons for misunderstanding
between the different diagnostic and therapeutic centers. On
the other hand, the EORTC approach had been validated in 
a large study [24] and has finally been incorporated in the
new WHO classification.

Complete staging investigations must be performed in all
patients, as the clinicopathologic features alone cannot dis-
tinguish with certainty between primary cutaneous follicle
center lymphoma and secondary involvement of extracuta-
neous lymphoma with a similar morphology [25]. Primary
cutaneous lymphoma is currently defined by the absence 
of extracutaneous manifestations after complete staging
investigations have been performed (see Chapter 1) [1,24].

10

Figure 10.1 Cutaneous follicle center lymphoma. Clustered tumors on

the scalp.
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differences in clinical presentation between the diffuse and
follicular variants of cutaneous follicle center 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 center lym-
phoma with a diffuse pattern of growth [19,27].

In some patients with the clinical presentation of Crosti’s
lymphoma, small erythematous papules located far from 
the main lesions can be observed (Fig. 10.7). These papules
represent early manifestations of the disease and reveal 
histopathologically specific features of follicle center lym-
phoma (Fig. 10.8). The question arises as to whether local
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 tumor, which 
had not been identified clinically at the time of treatment
planning.

Figure 10.2 Cutaneous follicle center lymphoma (early lesions). Two

papular lesions on the scalp.

Figure 10.3 Cutaneous follicle center lymphoma (early lesions). Clustered

papules on the right eyebrow.

Figure 10.4 Cutaneous follicle center lymphoma. Large erythematous

tumor on the shoulder. Note infiltrated erythematous patches and papules

in the surroundings.

Figure 10.5 Cutaneous follicle center lymphoma. Large erythematous

tumors 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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Some patients report that small papular lesions (particu-
larly on the back) undergo spontaneous regression. We have
observed this phenomenon in a few cases, but it may be more
common than we currently realize.

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 etiologic
factor for cutaneous follicle center lymphoma [29–32]. In one
patient the lesions arose at the site of previous radiotherapy
for breast cancer [33].

Figure 10.6 Cutaneous follicle center lymphoma. Erythematous papules

and plaques on the back (early lesions of “Crosti’s lymphoma”).

Figure 10.7 Cutaneous follicle center lymphoma. A large tumor on the 

left side of the back. Note small papules located at the right paravertebral

area (arrow).

Figure 10.8 Cutaneous follicle center

lymphoma, early lesion. (a) Histology reveals

small nodular infiltrates throughout the dermis.

(b) Cytomorphology shows small lymphocytes

admixed with centrocytes and centroblasts. (b)(a)
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Histopathology, immunophenotype and
molecular genetics

Histopathology
Well-developed lesions of cutaneous follicle center lymphoma
with a diffuse pattern of growth involve the entire dermis,
often extending into the subcutaneous fat. They are charac-
terized by a proliferation of small, medium and large cleaved
cells (centrocytes) admixed with variable numbers of large
cells with the morphologic features of centroblasts (Figs 10.9,
10.10). Small reactive T lymphocytes are almost invariably
admixed with the tumor cells. In contrast, the histopatho-
logic features of cases with a follicular pattern of growth
resemble those of follicular lymphomas at extracutaneous
sites [20,34]. They consist of nodular infiltrates extending
into the entire dermis, usually involving the subcutaneous
tissues, characterized by a prominent follicular pattern 
(Fig. 10.11). The epidermis is spared as a rule. Neoplastic 
follicles in follicular lymphoma show several morphologic
abnormalities, such as reduced or absent mantle zones,

reduced numbers or complete lack of tingible body macro-
phages, and monomorphous appearance without a clear-cut
distinction between dark and light areas (Fig. 10.12). These
features are readily observed at low power and provide valu-
able clues for the diagnosis. Cytomorphologically, neoplastic
follicles consist of small and large centrocytes admixed 
with centroblasts, often intermingled with reactive small
lymphocytes. Small clusters of neoplastic cells can be found
in the interfollicular areas as well.

In some cases, both patterns of growth (diffuse and follicu-
lar) can be observed in one and the same tumor (Fig. 10.13).
In these cases, residual follicles are usually visible at the
periphery of the infiltrate with a more diffuse pattern in the
middle.

A morphologic variant of cutaneous follicle center lymphoma
showing nodules of medium–large centrocytes admixed 
with some centroblasts without a prominent interfollicular
infiltrate has been termed in the past “large cell lymphocy-
toma” [35,36]. It seems likely that many, if not all, of these
cases represent cutaneous follicle center lymphomas. Another
peculiar histopathologic variant is characterized by the pre-
dominance of spindle and bizarre cells, and has been termed
“spindle cell B-cell lymphoma” (Fig. 10.14) [37–43]. The
bizarre cells are centrocytes that show different sizes and
shapes. Although these cases were previously interpreted as
a variant of cutaneous diffuse large B-cell lymphoma, they

Figure 10.9 Cutaneous follicle center lymphoma, diffuse type. Dense

nodular infiltrates within the dermis.

Figure 10.10 Cutaneous follicle center lymphoma, diffuse type.

Centrocytes predominate, admixed with some centroblasts (detail 

of Fig. 10.9).

Figure 10.11 Cutaneous follicle center lymphoma, follicular type. Dense

infiltrate within the deep dermis and subcutaneous fat. Note prominent

lymphoid follicles with reduced or absent mantle.
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are currently classified in the group of cutaneous follicle 
center lymphoma, diffuse type. Sclerosis and myxoid areas
may also be observed in cases of cutaneous follicle center
lymphoma (Fig. 10.15).

Immunophenotype
Neoplastic cells are positive for B-cell markers such as CD20
and CD79a in both the diffuse and follicular variants of 
cutaneous follicle center lymphoma. Remarkably, most cases

showing a diffuse pattern of growth are usually (but not
always! see Fig. 10.16) CD10− and do not show a network of
CD21 follicular dendritic cells in the background. In contrast,
cases of follicle center lymphoma with a follicular pattern of
growth are positive for markers of germinal center cells such

Figure 10.12 Cutaneous follicle center lymphoma, follicular type.

Lymphoid follicles reveal several atypical morphologic aspects: reduced

mantle zone, monomorphism (lack of dark and light areas), and absence of

tingible body macrophages (detail of Fig. 10.11).

Figure 10.13 Cutaneous follicle center 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.

Figure 10.14 Cutaneous follicle center lymphoma, spindle cell type. Note

several cells with bizarre elongated nuclei representing morphologic

variations of centrocytes.

Figure 10.16 Cutaneous follicle center lymphoma, diffuse type. Positive

staining for CD10 (same case as Fig. 10.9).

Figure 10.15 Cutaneous follicle center lymphoma, spindle cell variant.

Proliferation of spindled lymphocytes within a myxoid stroma.
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as CD10 and Bcl-6 (Fig. 10.17a, b) [20,44,45]. The presence
of small clusters of CD10+ and/or Bcl-6+ cells outside neo-
plastic follicles can be observed in a proportion of these cases
[20]. This phenomenon, caused by the active “migration” of
neoplastic follicular cells from the follicle to the interfollicular
area and back, has been described in nodal follicular lym-
phomas as well, and is not observed as a rule in reactive lym-
phoid infiltrates, thus being virtually diagnostic of follicular
lymphoma [46].

Other markers that can be used in order to confirm germinal
center differentiation of neoplastic cells include paired box
gene (PAX)-5 and interferon regulatory factor (IRF)8 [47],
but other B cells are positive as well. In cases showing both
patterns (follicular and diffuse), CD21+ follicular dendritic
cells are usually located at the periphery of large areas with 
a diffuse pattern of growth (Fig. 10.18). A good diagnostic
clue for cutaneous follicle center lymphoma with a follicular
pattern is provided by the staining for proliferating cells
(Ki67/MIB-1). Reactive germinal centers 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. 10.17c) [20,44]. A residual network of CD21
follicular dendritic cells is usually found within the neoplastic
follicles. There is no aberrant expression of CD5 or CD43 by
the neoplastic B lymphocytes.

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 center lymphoma [11,20–23,33,48–50]. Bcl-2 expres-
sion 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. 10.17d). However, when present,

Bcl-2 positivity in germinal center cells is virtually diagnostic
of follicle center lymphoma and is incompatible with a reactive
process. The multiple myeloma oncogene-1 (MUM-1) is 
positive only in a minority of cells (<30%) in cutaneous follicle
center lymphoma (Fig. 10.19) [51].

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 κ and λ seems to be relatively common in cutaneous
cases, thus hindering the diagnostic value of immunohisto-
logic staining for immunoglobulin light chains [16,20].

Molecular genetics
Cutaneous follicle center lymphoma shows a monoclonal
rearrangement of the JH gene in the majority of cases, but
lack of detection of rearrangement by polymerase chain reac-
tion (PCR) can be observed. This may be caused, at least in
part, by the high number of somatic hypermutations that are
characteristic of these tumors, thus hindering annealing of
the DNA probes to neoplastic DNA.

In a study on cases with a follicular pattern of growth, using
a laser beam-based microdissection technique, we demon-
strated the presence of the same monoclonal population of 
B lymphocytes within different follicles from a given tumor,
thus proving beyond doubt that these cases represented
examples of true follicular lymphoma [20]. Remarkably, in
some of the cases a band corresponding to the same mono-
clonal population of follicular lymphocytes could be observed

Figure 10.17 Cutaneous follicle center 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.

Figure 10.18 Cutaneous follicle center 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. 10.13).

(a)

(c)

(b)

(d)

(a)
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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 center lymphoma,
although the frequency varies in different studies (depending
also on the method used for detection) [11,12,20–23,52–55].
A t(12;21)(q13;q22) has been detected in one patient [56].
Gene expression studies using cDNA microarrays revealed
that cases of cutaneous follicle center lymphoma have a 
germinal center cell signature [57,58]. A study on genes
involved in apoptosis showed that follicle center lymphoma,
diffuse type, is characterized by a cellular cytotoxic immune
response [59].

A clonal evolution of neoplastic B lymphocytes has been
demonstrated by single-cell PCR studies [60]. Differential
expression of a group of genes involved in regulation of 
lymphopoiesis and malignant transformation (Polycomb
group) was found in cutaneous B-cell lymphomas arising on
the head and trunk as opposed to those located on the legs,
confirming that these lymphomas represent distinct entities
[61].

Differential diagnosis of cutaneous follicle
center lymphoma from cutaneous diffuse
large B-cell lymphoma, leg type

Both the diffuse type of cutaneous follicle center lymphoma
and the diffuse large B-cell lymphoma, leg type, are charac-
terized by a predominant population of large B lymphocytes,

thus creating problems in the differential diagnosis (problems
that were reflected in the different classification of these
cases in the previous EORTC and WHO classifications – see
beginning of this chapter). Morphologically, the diffuse type
of cutaneous follicle center lymphoma shows predomin-
ance of large cleaved lymphocytes, in contrast to cutaneous 
diffuse large B-cell lymphoma, leg type, where large round 
cells (particularly immunoblasts) are the majority [51].
Immunohistology reveals negativity for Bcl-2, MUM-1 and
forkhead box protein 1 (FOX-P1) in cutaneous follicle center
lymphoma, as opposed to positivity for these three markers
in the vast majority of cases of cutaneous diffuse large 
B-cell lymphoma, leg type [51]. Markers of germinal center
cells such as Bcl-6 and less frequently CD10 are positive in
cutaneous follicle center lymphoma, but may be positive in 
diffuse large B-cell lymphoma, leg type, too, thus not provid-
ing helpful clues for the differential diagnosis. Molecular
studies showed that neoplastic cells in the two subgroups
have different gene signatures (cutaneous follicle center 
lymphoma: germinal center signature; cutaneous diffuse large
B-cell lymphoma, leg type: activated B-lymphocyte signature)
[58].

It should be noted that cases of follicle center lymphoma,
diffuse type, arising on the legs have a bad prognosis, similar
to that of cutaneous diffuse large B-cell lymphoma, leg type
[51,62]. The reason for this peculiar behavior is currently
unclear; we suspect that, in spite of predominant large
cleaved morphology and/or negativity for Bcl-2, MUM-1 and
FOX-P1, these rare cases represent in fact morphologic and/
or phenotypic variations of diffuse large B-cell lymphoma, leg
type. Be that as it may, patients with follicle center lymphoma
arising on the legs should be managed with the greatest 
caution (see also Chapter 12).

Figure 10.19 Cutaneous follicle center lymphoma, diffuse type. (a) Negative staining for MUM-1. (b) Staining for MUM-1 in a minority of the cells. These

staining patterns are commonly seen in cutaneous follicle center lymphoma, in contrast to the strong positivity found in cases of cutaneous diffuse large B-cell

lymphoma, leg type (see Fig. 12.9).

(a) (b)
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Treatment

Patients are mainly treated by local radiotherapy [1,18,63–66].
Solitary tumors can be excised surgically, generally followed
by local radiotherapy to the surgical field and surrounding
skin. 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
center lymphoma, sometimes associated with other treat-
ment regimens [65,67–69]. Other modalities used sporadically
include intralesional chemotherapy and antibiotic treatment
[65,70].

Recently, a promising new treatment has been intro-
duced with the use of an anti-CD20 monoclonal antibody 
(rituximab), which can be administered either systemically
or intralesionally [71–77]. Rituximab can also be combined
with systemic chemotherapy in patients with generalized
skin or extracutaneous involvement [78]. The anti-CD20
antibody can also be conjugated with radionuclides, in order
to provide selective irradiation of tumor cells. In some patients,
we have observed CD20− cutaneous recurrences of follicle
center lymphoma after use of rituximab.

Prognosis

The prognosis of patients with primary cutaneous follicle
center lymphoma is very good, regardless of the pattern 
of growth [1,18,20,79,80]. Although local recurrences can 
be frequently observed, extracutaneous involvement is un-
common. Involvement of the central nervous system has
been observed rarely [81]. There is no prognostic difference
between cases with a follicular pattern as compared to those
with a diffuse pattern of growth [1,24].

Résumé

Clinical Adults. Solitary or grouped papules, plaques and

tumors, 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 −
MUM-1 −
MIB-1/Ki67 Reduced proliferation of 

neoplastic follicles

Genetics Monoclonal rearrangement of the JH gene

detected in the majority of cases. t(14;18) absent 

in most cases. Germinal center signature of

neoplastic cells.

Treatment Radiotherapy; excision of solitary lesions, 

guidelines interferon-α; anti-CD20 antibody. Systemic

chemotherapy is reserved for generalized lesions

and/or extracutaneous spread.
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This 71-year-old woman complained of hair loss for the last few months

(Fig. 10.20a). Local treatments were not successful and a biopsy was

done. Histology revealed dense lymphoid infiltrates with a nodular

pattern (Fig. 10.20b), characterized by predominance of medium and

large cleaved cells (Fig. 10.20c). Immunohistology showed strong positiv-

ity for CD20 as well as the presence of many clusters of CD21+ follicular

dendritic cells. There were also large clusters of Bcl-6+ follicular cells that

expressed Bcl-2 as well (Fig. 10.20d, e). Staging investigations disclosed

a nodal follicular lymphoma in the abdominal lymph nodes.

Comment: This case shows two pitfalls in the diagnosis of cutane-

ous follicle center lymphoma: the first is represented by the clinical

presentation, which is sometimes uncharacteristic (both in primary

cutaneous cases and in secondary involvement by nodal lymphoma);

the second concerns positivity of follicular lymphocytes for Bcl-2, which

should always be considered suspicious for secondary cutaneous

involvement by nodal follicular lymphoma, as in this case. Examples of

primary cutaneous follicle center lymphoma with positivity of follicular

B lymphocytes for Bcl-2 exist, but are extremely rare.

TEACHING CASE

(a)

(b)

(c)

(d)

(e)

Figure 10.20
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Cutaneous marginal zone lymphoma 
and variants

rendering the distinction of specific variants of it even more
difficult.

As the terms “cutaneous immunocytoma” and “cutaneous
plasmacytoma” (used in the second edition of this book) are
misleading, we will divide this chapter into three parts:
1 cutaneous marginal zone lymphoma, conventional variant
2 cutaneous marginal zone lymphoma, lymphoplasmacytic
variant (formerly cutaneous immunocytoma)
3 cutaneous marginal zone lymphoma, plasmacytic variant
(formerly cutaneous plasmacytoma).
In our view, particularly between the conventional and the
lymphoplasmacytic variants of cutaneous marginal zone
lymphoma there are differences that are worth mentioning,
and that can be summarized as follows.
• The conventional variant of cutaneous marginal zone 
lymphoma is a tumor of younger adults and adults, whereas
the lymphoplasmacytic variant is seen more often in the
elderly.
• The preferential location differs (trunk and upper extre-
mities for the conventional variant, lower extremities for the
lymphoplasmacytic variant).
• Association with Borrelia burgdorferi infection is more 
common in the lymphoplasmacytic variant [13]. We have
observed cases of the lymphoplasmacytic variant, but not 
of conventional marginal zone lymphoma, arising on the
background of acrodermatitis chronica atrophicans.
• The histopathologic pattern differs (see below); intranuclear
inclusions (Dutcher bodies) are seen only in the lymphoplas-
macytic variant.
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 all variants in a single chapter in this edition of the
book. The terminology, notwithstanding the term adopted, 
is still not correct. Cutaneous marginal zone lymphomas are
different from extranodal marginal zone lymphomas (which
in turn are different from nodal marginal zone lymphomas
and from splenic marginal zone lymphomas). The termino-
logy of the new WHO classification is incorrect as well, as the
skin is not a MALT organ. In short, a confusing language is
being used and better terms for these entities will have to be
found in due course.

Primary cutaneous marginal zone lymphoma is one of the
major subtypes of the low-grade malignant cutaneous B-cell
lymphomas. In the World Health Organization (WHO)-
European Organization for Research and Treatment of
Cancer (EORTC) classification of primary cutaneous lym-
phomas the group of marginal zone lymphoma includes also
lesions that were formerly classified as primary cutaneous
immunocytoma and primary cutaneous plasmacytoma [1].
In fact, most authors have agreed that cutaneous marginal
zone lymphoma and cutaneous immunocytoma represent
two subtypes of a single entity of low-grade malignant cuta-
neous B-cell lymphoma, and the term “cutaneous marginal
zone lymphoma” has been widely used to refer to both [2–9].
Cases reported in the past as “cutaneous follicular lymphoid
hyperplasia with monotypic plasma cells” most likely repre-
sent examples of marginal zone lymphoma of the skin [10].
A review of cases classified previously as “cutaneous lym-
phoid hyperplasia” allowed reclassification of at least some of
them as true cutaneous marginal zone lymphomas [11].

Recently, the knowledge of cases classified as “primary
cutaneous plasmacytoma” that have subsequently recurred
as cutaneous marginal zone lymphoma induced the WHO-
EORTC panel to include cutaneous plasmacytoma in the
same group as well [1].

There is no doubt that these three entities (that is, cuta-
neous marginal zone lymphoma, cutaneous immunocytoma
and cutaneous plasmacytoma) are closely related. However,
some differences do exist and in this edition of the book, as
well as in the second edition, we dedicate specific sections to
all three variants. In fact, we believe that for the moment 
one should still try to characterize each of them separately, 
in order to check whether the differences are substantial or
not. Unfortunately, in the new WHO classification of tumors
of hematopoietic and lymphoid tissues published in 2008 the
cutaneous marginal zone B-cell lymphoma has been lumped
into the group of extranodal marginal zone lymphoma of 
the mucosal-associated lymphoid tissue (MALT) [12], thus

11
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In this context, it is interesting to note that in the new WHO
classification, lymphoplasmacytic lymphoma is included as 
a specific entity defined as “a neoplasm of small B lympho-
cytes, plasmacytoid lymphocytes, and plasma cells, (. . .)
which does not fulfil the criteria for any of the other small 
B-cell lymphoid neoplasms that may also have plasmacytic
differentiation” [12]. In the same chapter the following 
statement is also made: “Because the distinction between
lymphoplasmacytic lymphoma and one of these other lym-
phomas, especially some marginal zone lymphomas, is not
always clear-cut, some cases may need to be diagnosed as a
small B-cell lymphoma with plasmacytic differentiation 
and a differential diagnosis provided.” In short, at sites other 
than the skin, too, the distinction between lymphoplasmacytic
lymphoma and marginal zone lymphoma is not clear-cut, yet
the WHO scheme includes both groups as separate entities.

A relationship between extracutaneous marginal zone
lymphoma and extramedullary plasmacytoma had been pos-
tulated previously [14], again suggesting that these entities 
of low-grade B-cell lymphoma may be related. In addition,
transformation to pure proliferations of plasma cells has been
observed in six cases of extracutaneous marginal zone lym-
phoma treated with rituximab [15].

Finally, notwithstanding the exact classification of cases
formerly diagnosed as “primary cutaneous plasmacytoma,” 
it must be underlined that multiple myeloma can present
with specific cutaneous manifestations that have peculiar
and repeatable clinicopathologic features, and that should be
clearly distinguished from cases of cutaneous marginal zone
lymphoma with plasmacytic differentiation. We included 
a short discussion on specific cutaneous manifestations of 
multiple myeloma in the chapter on “Other cutaneous B-cell
lymphomas” (see Chapter 13).

CUTANEOUS MARGINAL ZONE LYMPHOMA,
CONVENTIONAL VARIANT

The conventional variant of primary cutaneous marginal
zone lymphoma is by far the most frequent among the three
morphologic subtypes. Association with B. burgdorferi has
been detected in some cases in areas both with and without
endemic infection [11,16,17]. However, this association may
be regional, as other studies on cutaneous marginal zone
lymphoma did not show evidence of infection by B. burgdor-
feri [18–20]. In addition, it seems that association with B.
burgdorferi is more frequent in the lymphoplasmacytic type 
of marginal zone lymphoma (see corresponding section). 
A link with Helicobacter pylori infection has been proposed 
by some and ruled out by others [21,22], and association
with hepatitis C virus infection seems unlikely [23,24]. Other
micro-organisms have been related to extranodal marginal
zone lymphomas of MALT arising at sites other than the skin,
including Chlamydia jejuni and psittaci, suggesting that this

group of lymphomas may be related to different infectious
micro-organisms, irrespective of the site of origin [25]. In
spite of rare positive cases, there seems to be no involvement
of human herpes viruses (HHV) 7 and 8 in the pathogenesis
of cutaneous marginal zone lymphoma [26,27]. The know-
ledge that different examples of cutaneous marginal zone
lymphoma recognize similar antigens supports the hypo-
thesis of an antigen-driven disorder [28,29], similar to what
happens in MALT lymphoma of the gastric mucosa.

An alternative hypothesis has been proposed by Breza et al,
who observed a case of cutaneous marginal zone lymphoma
in a patient under fluoxetine therapy and suggested that an
inhibitory effect on T-suppressor lymphocyte function may
lead to excessive antigen-driven B-cell proliferations [30].

In two patients, the onset of cutaneous marginal zone 
lymphoma followed successful treatment of nodal Hodgkin
lymphoma, and one further case has been reported following
vaccination [31,32].

Clinical features

Patients are typically younger adults with a male predomin-
ance [3,33]. Onset in childhood has been observed [34,35].
They present with red to reddish brown papules, plaques and
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 11.1–11.3). Cutaneous recurrences
are frequent and may be distant from the primary site of
involvement. The clinical picture of “Crosti’s lymphoma”
(see Chapter 10) is not found in patients with cutaneous
marginal zone lymphoma, but clustered lesions may be
observed.

The onset of anetoderma in some lesions of cutaneous
marginal zone lymphoma has been reported [36,37].

Complete staging investigations should be performed, par-
ticularly to exclude cutaneous involvement from other types
of extranodal marginal zone lymphoma of MALT. It seems
that bone marrow involvement is very rare in patients with
cutaneous disease [38–40], thus questioning the need for
bone marrow biopsy as a standard staging investigation in
these patients.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology shows patchy, nodular or diffuse infiltrates involving
the dermis and sometimes the superficial part of the subcuta-
neous fat. The epidermis is not involved. The infiltrate may
be top-heavy (Fig. 11.4) or, more frequently, bottom-heavy
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(Fig. 11.5). A characteristic pattern can be observed at scan-
ning magnification: nodular infiltrates with follicles, some-
times containing reactive germinal centers, are surrounded
by a pale-staining peri- and interfollicular population of
small- to medium-sized cells with indented nuclei, incon-
spicuous nucleoli and abundant pale cytoplasm (marginal
zone cells, centrocyte-like cells) (Fig. 11.6) [3]. In addition,

plasma cells (at the margins of the infiltrate), lymphoplasma-
cytoid cells, small lymphocytes and occasional large blasts are
observed. The number of neoplastic cells within the infiltrate
is variable and can be very low (Fig. 11.7) [41].

In typical cases, the neoplastic population is composed of
marginal zone cells, a few lymphoplasmacytoid lymphocytes
and several plasma cells, these last arranged at the periphery

Figure 11.1 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Solitary erythematous nodule on the arm.

Figure 11.2 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Large erythematous nodule on the upper back. Note an earlier

lesion on the left shoulder (long arrow) and two scars from previous

excisions of similar lesions on the back (short arrows).

Figure 11.3 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Cluster of small erythematous nodules on the arm.

Figure 11.4 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Dense nodular infiltrates within the dermis. Note characteristic

arrangement of the cells with central nodules of reactive lymphocytes, one

with a germinal center, surrounded by small amounts of neoplastic cells 

(see text).
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of the aggregates and/or in small clusters. Usually marginal zone
cells represent only a proportion of the neoplastic population
(Fig. 11.8a), but in rare cases they predominate, forming
sheets without plasma cell differentiation (Fig. 11.8c). In other
lesions, neoplastic plasma cells predominate admixed with a
few marginal zone cells, resembling the picture of cutaneous
plasmacytoma (Fig. 11.8b) [42]. We classify these cases as
cutaneous marginal zone lymphoma, plasmacytic variant (see
corresponding section). Cases with predominance of blasts are
rare (Fig. 11.9) and should be distinguished from examples of
follicle center lymphoma by accurate immunophenotyping.
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
reaction, can be observed in some cases [3,43].

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

Figure 11.5 Cutaneous marginal zone lymphoma, conventional 

variant. Dense, “bottom-heavy” lymphoid infiltrates with reactive 

germinal centers. Note focal “triphasic” pattern characterized by pale 

cells in the center (corresponding to germinal center cells) surrounded 

by dark cells of the follicular mantle and by pale neoplastic marginal 

zone cells (see text).

Figure 11.6 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Dense nodule within the deep dermis and superficial subcutaneous

fat. Note small nodules of reactive lymphocytes (dark), one with a germinal

center, surrounded by large numbers of neoplastic cells (pale) (see text).

Figure 11.8 Cutaneous marginal zone 

B-cell lymphoma. (a) Marginal zone cells

(“centrocyte-like”) with abundant cytoplasm

admixed with plasma cells, small lymphocytes

and eosinophils. (b) Lymphoplasmacytoid cells 

and plasma cells predominate, admixed with

some blastic cells. (c) Marginal zone cells, 

some with blastic morphology, predominate.

Figure 11.7 Cutaneous marginal zone lymphoma, conventional variant.

Nodule of reactive lymphocytes showing at the periphery a proliferation of

larger cells (marginal zone cells).

(a) (b) (c)
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Immunophenotype
The marginal zone cells reveal a CD20+, CD79a+, Bcl-2+,
CD5−, CD10− and Bcl-6− phenotype. Bcl-6 and CD10 anti-
bodies are particularly useful for differentiation of cutaneous
marginal zone lymphoma with blastic differentiation from
follicle center lymphoma [44–46]. Co-expression of CD20 and
CD43 is usually not found [47]. Aberrant nuclear expression
of Bcl-10 has been detected, representing a potential pitfall
[48]. In approximately 75–85% of cases, intracytoplasmic
monotypic expression of immunoglobulin light chains can be
observed (Fig. 11.10). In situ hybridization for the immuno-
globulin light chains is a more sensitive method than immuno-
histochemistry for detection of clonality (Fig. 11.11a, b).

Staining for Ki67 (MIB-1) shows that the proliferating popula-
tion of B lymphocytes is characteristically disposed at the
periphery of the cellular aggregates.

Interestingly, staining for CD123 shows in some cases 
clusters of positive plasmacytoid dendritic cells (Fig. 11.12).
The role of these cells (if any) in the pathogenesis of cutane-
ous marginal zone lymphoma is still unclear.

Molecular genetics
A monoclonal rearrangement of the immunoglobulin heavy
chain (JH) gene can be observed in approximately 50–60%
of cases. The t(11;18) and t(1;14) are not present in cuta-
neous cases [18,48–50]. A specific interchromosomal 14;18
translocation involving IGH and MALT1 has been described
in a subset of cutaneous marginal zone lymphomas as well as
marginal zone lymphomas of other organs including the liver, 
ocular adnexa and salivary glands, indicating the relationship
of some cutaneous cases to those arising at extracutaneous
sites [49]. It seems that rare cases of cutaneous marginal zone
lymphoma may harbor a conventional t(14;18) involving
IGH and BCL2 as well [51]. A new t(3;14)(p14;q32) involving
IGH and FOXP1 has been detected in a subset of MALT lym-
phomas arising at different sites, including 2/20 cutaneous
cases tested [52]. It seems also that those cases showing a 
trisomy 3 are characterized by upregulation of FOXP1 [52].
Gene expression studies using cDNA microarrays revealed
that cases of cutaneous marginal zone lymphoma have a
plasma cell signature [53].

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 [54].

Figure 11.9 Cutaneous marginal zone B-cell lymphoma, conventional

variant. Note several blastic cells admixed with small reactive lymphocytes.

Figure 11.10 Cutaneous marginal zone 

B-cell lymphoma, conventional variant.

Monoclonal lambda expression of plasma 

cells at the periphery of nodular infiltrates. (a) (b)
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A study on class-switched immunoglobulins revealed that
cutaneous marginal zone lymphoma deviates from the general
profile of extranodal marginal zone lymphoma of MALT [55].
IgM is expressed in most non-cutaneous cases, whereas cuta-
neous marginal zone lymphomas express IgG, IgA, and IgE
and do not show an obvious immunoglobulin repertoire bias.
In addition, in contrast to other extranodal marginal zone
lymphomas of MALT, the isotype-switched cutaneous marginal
zone lymphomas lack the chemokine receptor CXCR3 and
seem to arise in a different inflammatory environment.

Recently, a study demonstrated the presence of aberrant
somatic hypermutations in cases of cutaneous marginal zone
lymphoma, suggesting that they could contribute to the patho-
genesis of the disease by mutating regulatory and coding
sequences of specific genes including the proto-oncogenes
PAX5, RhoH/TTF, c-MYC and MIM1 [56].

Treatment

Solitary lesions may be excised [57]. Complete responses
have also been achieved after administration of systemic
steroids. Many patients can be managed with a so-called
“watchful waiting” strategy [57]. Patients with multiple lesions
can be treated with interferon-α or anti-CD20 antibodies 
(rituximab) [58–64]. Complete responses after systemic anti-
biotics have been reported, and this should probably be the
primary treatment for patients with evidence of B. burgdorferi
infection (see also following section on cutaneous marginal
zone lymphoma, lymphoplasmacytic variant) [59,65,66]. For
patients presenting with multiple lesions requiring treat-
ment, chlorambucil is often used in European centers (but
less so in the United States), especially in older patients and
for a maximum of 3 months [57]. Radiotherapy is effective,
particularly for single tumors; however, recurrences are usu-
ally at sites different from those treated initially, so this option
is usually not suggested as first-line treatment, particularly
for young patients. Systemic multiagent chemotherapy
should be reserved for those rare cases with extracutaneous
dissemination.

Prognosis
The prognosis is excellent and the estimated 5-year sur-
vival is 98% [67–69]. Recurrences can be observed in
40–50% of patients after successful treatment but retain the
low-grade features of the primary tumor. At present, the
prognostic significance of different histopathologic subtypes 
(conventional, lymphoplasmacytic and plasmacytic), if any,
is unclear. Blastic transformation in recurrent lesions has
been associated with a worse prognosis [70]. It has been 
suggested that cases with Bcl-10 nuclear expression have a
locally more aggressive behavior [18]. It seems that detec-
tion of specific cells in the bone marrow does not impact 

Figure 11.11 Cutaneous marginal zone lymphoma, conventional variant. (a) Expression of k immunoglobulin light-chain detected by in situ hybridization.

(b) In situ hybridization for l is negative.

(a) (b)

Figure 11.12 Cutaneous marginal zone lymphoma. Staining for CD123

shows a small cluster of positive cells.
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“cutaneous immunocytoma” have been observed arising
within skin lesions of acrodermatitis chronica atrophicans
[74]. In a study using the polymerase chain reaction (PCR)
technique, 75% of cases classified as cutaneous immunocytoma
were positive compared to 10% of cases of marginal zone
lymphoma [11].

Clinical features

Patients are typically elderly, of either gender. Clinical ex-
amination reveals erythematous, reddish-brown plaques or
dome-shaped tumors located especially on the lower extre-
mities (Fig. 11.13). Ulceration is uncommon. Generalized
tumors are never encountered; rarely, patients present with
miliary lesions restricted to an anatomic area (Fig. 11.14)
[75]. Anetoderma may develop within skin lesions of the
lymphoplasmacytic variant of cutaneous marginal zone 
lymphoma (Fig. 11.15) [76].

Histopathology, immunophenotype and
molecular genetics

Histopathology
The architectural pattern is characterized by dense, monomor-
phous, nodular or diffuse infiltrates with involvement of the

Résumé

Cutaneous marginal zone lymphoma, conventional variant

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 centers,

surrounded by a  pale area where neoplastic

marginal zone cells and plasma cells predominate.

Immunology CD20, 79a +
Bcl-2 +
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 should be used as first-line 

treatment if evidence of B. burgdorferi infection. 

Systemic chemotherapy reserved for patients with 

extracutaneous spread.

on the prognosis of patients with cutaneous marginal zone
lymphoma [39,40].

Figure 11.13 Cutaneous marginal zone B-cell lymphoma,

lymphoplasmacytic variant. Large dome-shaped tumor on the lower leg.

CUTANEOUS MARGINAL ZONE LYMPHOMA,
LYMPHOPLASMACYTIC VARIANT

The lymphoplasmacytic variant of cutaneous marginal zone
lymphoma is characterized by a monomorphous proliferation
of small lymphocytes, lymphoplasmacytoid cells and plasma
cells showing monotypic intracytoplasmic immunoglobulins.
Patients do not show the features of Waldenström macroglob-
ulinemia and have an excellent prognosis and response to
treatment. Rare reports on cutaneous lymphoplasmacytic
lymphoma in patients with Waldenström macroglobulinemia
probably represent secondary cutaneous involvement rather
than primary cutaneous lymphoplasmacytic lymphoma [71].
Most of the cases reported in the recent past as cutaneous
immunocytomas would be classified today as “conventional”
marginal zone lymphomas, but some show the peculiar clini-
copathologic features analyzed in this section [72,73].

There may be a link between this variant of marginal zone
lymphoma and infection by B. burgdorferi. In the past, cases of
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Molecular genetics
Molecular analysis reveals monoclonal rearrangement of 
the JH gene in most cases. The evaluation of specific genetic
abnormalities is difficult, as cases are lumped together with
those of the conventional variant of marginal zone lymphoma.

Figure 11.14 Cutaneous marginal zone B-cell lymphoma,

lymphoplasmacytic variant. Miliary lesions on the upper leg.

Figure 11.15 Cutaneous marginal zone B-cell lymphoma,

lymphoplasmacytic variant. (a) Large dome-shaped tumor on the buttock.

(b) Note resolution with anetoderma after radiotherapy.

dermis and subcutis (Fig. 11.16). The epidermis is usually
spared. At scanning power, the “peripheral” pattern observed
in conventional cases of cutaneous marginal zone lymphoma
is not seen because the infiltrate is monomorphous. In addi-
tion, the neoplastic cells do not possess the abundant clear
cytoplasm of marginal zone cells, giving the tumor a “darker”
appearance compared to cutaneous marginal zone lymphoma,
conventional variant.

The predominating cell types are lymphoplasmacytoid cells
and small lymphocytes (Fig. 11.17a). In addition, plasma 
cells are usually present, often located at the periphery of the
infiltrates. Periodic acid-Schiff (PAS)-positive intranuclear
inclusions (Dutcher bodies) are observed as a rule and 
represent a valuable diagnostic clue (Fig. 11.17b). Reactive
lymphoid follicles and germinal centers are rare.

In contrast to the conventional variant of cutaneous
marginal zone lymphoma, neoplastic cells in the lympho-
plasmacytic variant represent the great majority of the
infiltrate, and reactive T and B lymphocytes and histiocytes
are only a minority. Eosinophils and a granulomatous reac-
tion are absent.

Immunophenotype
The neoplastic cells express monoclonal cytoplasmic
immunoglobulins, more often IgG. B-cell-associated markers
are positive, and CD5, CD10 and Bcl-6 are negative. Staining
for CD43 reveals positivity of neoplastic cells in some cases.

Figure 11.16 Cutaneous marginal zone B-cell lymphoma,

lymphoplasmacytic variant. Dense diffuse infiltrates within the dermis and

the subcutaneous fat.

(a)

(b)
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Treatment

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. Systemic chemotherapy usu-
ally is not used.

Cases with proven association with B. burgdorferi infection
should be managed with systemic antibiotics first. At present
this is the first-line treatment in cases of the lymphoplasma-
cytic variant of cutaneous marginal zone lymphoma treated
in Graz (Austria), even when association with B. burgdorferi
cannot be demonstrated with certainty. It should be under-
lined, however, that Graz lies in an endemic area of B.
burgdorferi infection, thus lending a rationale to this approach
that may be missing in non-endemic regions. On the other
hand, our experience compared to that of other centers shows
that this particular variant of marginal zone lymphoma arises
more frequently, if not exclusively, in areas with endemic 
B. burgdorferi infection.

Prognosis

The prognosis of the lymphoplasmacytic variant of cutane-
ous marginal zone lymphoma is excellent, with only a few
patients experiencing a more aggressive course [77]. Recur-
rences can be observed after treatment, usually at the same
site. Cutaneous recurrences (without extracutaneous disease)
have also been observed after systemic chemotherapy [78].

CUTANEOUS MARGINAL ZONE LYMPHOMA,
PLASMACYTIC VARIANT

The plasmacytic variant of cutaneous marginal zone lym-
phoma is characterized by an almost exclusive proliferation
of neoplastic plasma cells, hence the former classification as
“cutaneous plasmacytoma” [79–86]. This variant of cuta-
neous marginal zone lymphoma is exceedingly rare, and
should be distinguished from secondary skin involvement by
multiple myeloma (see Chapter 13) [87].

In the second edition of this book we mentioned that 
probably most cases of so-called “primary cutaneous plasma-
cytoma” are in fact examples of cutaneous marginal zone
lymphoma with a prominent plasma cell differentiation, 
and this view has been adopted also in the WHO-EORTC
classification of cutaneous lymphomas [1]. In fact, we 
have observed patients with “cutaneous plasmacytoma” 
who, after successful treatment, relapsed with skin lesions
showing histopathologic and phenotypical features of 
cutaneous marginal zone lymphoma. In addition, in a 
workshop on cutaneous plasmacytoma organized by the
EORTC–Cutaneous Lymphomas Task Force in Bilbao in

Résumé

Cutaneous marginal zone lymphoma, lymphoplasmacytic

variant

Clinical Adults and elderly. Solitary or grouped plaques 

or dome-shaped tumors. Preferential location: 

lower extremities. Frequent association with B. 

burgdorferi infection.

Morphology Monomorphous, nodular or diffuse infiltrates

characterized by predominance of

lymphoplasmacytoid lymphocytes, small

lymphocytes and plasma cells. Often Dutcher

bodies.

Immunology CD20, 79a +
Bcl-2 +
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 solitary 

guidelines lesions; “watchful waiting.” Antibiotic treatment

may be effective and is used as first-line treatment

in some countries with endemic B. burgdorferi

infection.

Figure 11.17 Cutaneous marginal zone B-cell lymphoma,

lymphoplasmacytic variant. (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)
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2001, no clear-cut cases of primary cutaneous plasmacytoma
could be identified. We believe that the literature on primary
cutaneous plasmacytoma should be analyzed with a critical
mind; it would also be interesting to have long-term follow-
up data from cases published in the past.

Clinical features

The clinical presentation is similar to that of the conventional
variant of cutaneous marginal zone lymphoma, with papules
and small nodules, often solitary, located mostly on the
upper extremities and the trunk.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Lesions consist of dense nodules and/or sheets of cells 
within the entire dermis and subcutis (Fig. 11.18), pre-
dominantly composed of mature plasma cells (Fig. 11.19).
Dutcher bodies and Russell bodies are found occasionally.
Small reactive lymphocytes are few or absent.

Amyloid deposits are almost never found in cutaneous
marginal zone lymphoma, plasmacytic variant. Crystalloid
intracytoplasmic inclusions within histiocytes and macro-
phages are also a feature of secondary cutaneous involve-
ment by multiple myeloma rather than of primary cutaneous
marginal zone lymphoma, plasmacytic variant (see Chap-
ter 13).

Immunophenotype
Neoplastic plasma cells show monoclonal expression of one
immunoglobulin light chain, which is usually easy to detect
in routine specimens (Fig. 11.20). 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. Immunohistochemical expression of cytokera-
tins, HMB45 and CD30 can be observed within neoplastic
plasma cells, representing a source of diagnostic error.

Molecular genetics
Molecular analysis usually reveals a monoclonal rear-
rangement of the JH gene. As already mentioned for the 
lymphoplasmacytic variant, also for the plasmacytic variant
of cutaneous marginal zone lymphoma the evaluation of

Figure 11.18 Cutaneous marginal zone lymphoma, plasmacytic variant.

Dense infiltrate within the entire dermis.

Figure 11.19 Cutaneous marginal zone lymphoma, plasmacytic variant.

Predominance of mature plasma cells.

Figure 11.20 Cutaneous marginal zone lymphoma, plasmacytic variant.

(a) Negative staining for l and (b) positive staining for k immunoglobulin

light-chain.

(a) (b)
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specific genetic abnormalities is difficult, as cases are lumped
together with those of the conventional variant.

Treatment and prognosis

Analysis of data published in the past on treatment of this
variant of cutaneous marginal zone lymphoma is hindered
by the fact that some cases reported as cutaneous plasmacy-
toma may have represented in truth examples of specific skin
manifestations of multiple myeloma. The prognosis and
treatment of choice seem to be the same as for the conven-
tional variant of cutaneous marginal zone lymphoma.

Résumé

Cutaneous marginal zone lymphoma, plasmacytic variant

Clinical Same features as the conventional variant of 

cutaneous marginal zone lymphoma.

Morphology Nodular or diffuse infiltrates characterized by 

predominance of plasma cells.

Immunology CD20 −
CD38, 138 +
CD79a +/−
CIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene 

detected in the majority of cases.

Treatment Same as for the conventional variant of cutaneous 

guidelines marginal zone lymphoma.
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This 12-year-old girl presented with a small nodule on the right arm

for some months (Fig. 11.21a). Although the clinical impression was

not particularly suspicious, a biopsy revealed dense, bottom-heavy

lymphoid infiltrates within the entire dermis and superficial subcutis

(Fig. 11.21b). Cytotmorphology was characterized by nodules of 

reactive small lymphocytes with a peripheral population of marginal

zone cells, lymphoplasmacytoid cells and plasma cells (Fig. 11.21c).

The proliferation rate was high at the periphery of the nodules 

(Fig. 11.21d), and there was a monoclonal expression of the immuno-

globulin light chain k. A diagnosis of cutaneous marginal zone 

lymphoma was made.

A PCR investigation of Borrelia burgdorferi DNA yielded a positive

result, and the patient was treated with ceftriaxone for 3 weeks.

Complete resolution was achieved within a few months of treatment

completion.

Comment: This case illustrates the “iceberg” phenomenon of

many cutaneous marginal zone lymphomas, that despite a clinically

innocuous appearance they contain dense, bottom-heavy lymphoid

infiltrates. It also shows that neoplastic cells in many cases of marginal

zone lymphoma are only a minority, confined to the periphery of 

the nodules. Treatment with antibiotic led to complete remission 

and should be considered the first-line strategy in patients with

proven B. burgdorferi infection. Finally, it should be remembered that

cutaneous marginal zone lymphoma can be observed in pediatric

patients [88].

TEACHING CASE

(a)

(b)

(c)

(d)

Figure 11.21
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Cutaneous diffuse large B-cell 
lymphoma, leg type

Clinical features

The disease predominantly affects elderly patients (over 
70 years of age), especially females. Patients present with
solitary or clustered erythematous or reddish-brown tumors,
mostly located on the distal extremity of one leg (Fig. 12.1).
Sometimes both legs are involved. Early lesions may be diffi-
cult 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 mis-
diagnosis of chronic venous ulceration (Fig. 12.3) [15,16].
Cutaneous diffuse large B-cell lymphoma, leg type, has been
observed on the background of chronic lymphedema [17].

Cutaneous diffuse large B-cell lymphoma, leg type, is a
malignant lymphoma of intermediate behavior, occurring
mostly on the leg(s) in elderly patients [1–4]. The termino-
logy of this entity has been the basis of a long controversy,
but the term cutaneous diffuse large B-cell lymphoma, leg
type, is now widely accepted, and this lymphoma is listed as 
a specific entity in the World Health Organization (WHO)-
European Organization for Research and Treatment of Cancer
(EORTC) classification of primary cutaneous lymphomas and
in the new WHO classification of tumors of hematopoietic
and lymphoid tissues [5,6].

It is important to distinguish cutaneous diffuse large B-cell
lymphoma, leg type, from follicle center lymphoma with a
predominance of centroblasts and large centrocytes (cuta-
neous follicle centre lymphoma, diffuse type) (see Chapter
10). The latter has clinical and prognostic features similar to
other types of cutaneous follicle center lymphoma. Cleaved
cells predominate in the diffuse type of follicle center lym-
phoma, whereas round cells are in the majority in diffuse
large B-cell lymphoma, leg type. Differentiation between the
two may be difficult in some cases. For a complete discussion
of differential diagnostic features see Chapter 10.

Cutaneous diffuse large B-cell lymphoma, leg type, can be
seen in immunocompromised patients and has been observed
in association with Kaposi sarcoma, but does not seem to 
be specifically linked to infection by human herpesvirus
(HHV) 8 [7–10]. The presence of specific sequences of Borrelia
burgdorferi DNA has been demonstrated in rare cases from
countries with endemic infection [11,12].

We have observed cases with a positive nuclear signal for
Epstein–Barr virus (EBV) detected by in situ hybridization,
and similar cases have been rarely reported in the literature
[13,14]. These rare examples should be better classified as
cutaneous EBV+ diffuse large B-cell lymphoma of the elderly
(see Chapter 13).

12

Figure 12.1 Cutaneous diffuse large B-cell lymphoma, leg type. 

Large tumors on the lower extremity. Note features of chronic venous

insufficiency with marked hyperpigmentation.
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We and others have observed patients presenting with
annular lesions that resembled erythema chronicum migrans
clinically [18]; in these cases, due to the innocuous clinical
presentation and the histopathologic features characterized by
relatively sparse perivascular aggregates of cells, the correct
diagnosis may be missed, thus delaying proper treatment.

It is important to stress that lesions with similar histo-
pathologic and phenotypical features can arise at cutaneous
sites other than the legs (diffuse large B-cell lymphoma, leg
type, occurs in approximately 80–85% of cases on the leg(s)
only) [19]. Rarely, patients present with typical tumors on
the legs and concomitant lesions at other body sites.

Histopathology, immunophenotype and
molecular genetics

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 possible
(Fig. 12.5). Rare cases may even show band-like infiltrates 
in the superficial and mid-dermis, simulating the pattern of
mycosis fungoides [20]. Tiny perivascular collections of large
cells may be observed in early lesions, and may be the source
of diagnostic problems. The neoplastic infiltrate consists 

Figure 12.2 Cutaneous diffuse large B-cell lymphoma, leg type. Solitary

tumor on the right lower extremity.

Figure 12.3 Cutaneous diffuse large B-cell lymphoma, leg type. Large

ulcerated lesion with infiltrated margins involving the entire lower leg.

Figure 12.4 Cutaneous diffuse large B-cell lymphoma, leg type. Dense

diffuse infiltrate involving the entire dermis and subcutaneous fat.
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predominantly of large cells with round nuclei (immunoblasts
and centroblasts) (Fig. 12.6). Cases with predominance of
large cleaved cells (large centrocytes) should be classified as
cutaneous follicle centre lymphoma, diffuse type (for a com-
plete discussion see Chapter 10). Reactive small lymphocytes
are usually only sparse. Mitoses are frequent.

A rare histopathologic variant of diffuse large B-cell lym-
phoma, leg type, shows a starry sky and/or mosaic stone-like
pattern similar to that of Burkitt-like lymphoma (Fig. 12.7),
but is characterized by other typical clinical and phenotypic
features that allow a correct diagnosis to be made. In rare
instances, diffuse large B-cell lymphoma, leg type, may
relapse with the clinicopathologic features of intravascular
large B-cell lymphoma [21].

Immunophenotype
Neoplastic cells express B-cell markers (CD20, CD79a), but
there can be (partial) loss of antigen expression. Bcl-2 pro-
tein, multiple myeloma oncogene-1 (MUM-1), and forkhead
box protein 1 (FOX-P1) are positive in the great majority of
cases (Figs 12.8a, 12.9) [22,23]. Bcl-2− cases that otherwise

fit into this group should not be classified as follicle center
lymphoma. The proliferation markers usually stain a large
proportion of the cells. In the majority of cases, neoplastic cells
express Bcl-6 or rarely CD10, demonstrating a derivation
from germinal center cells (Fig. 12.8b) [24–28]. Markers of

Figure 12.5 Cutaneous diffuse large B-cell lymphoma, leg type.

Epidermotropism of neoplastic B lymphocytes.

Figure 12.6 Cutaneous diffuse large B-cell lymphoma, leg type.

Immunoblasts predominate in this case.

Figure 12.7 Cutaneous diffuse large B-cell lymphoma, leg type. “Mosaic

stone”-like arrangement of neoplastic cells resembling features of Burkitt

lymphoma or lymphoblastic lymphoma.

Figure 12.8 Cutaneous diffuse large B-cell lymphoma, leg type. 

(a) Positive staining for Bcl-2. (b) Positive nuclear staining for Bcl-6.

(a)

(b)
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plasma cell differentiation (CD138) are negative as a rule,
allowing the differentiation from plasmablastic lymphoma
(see also Chapter 15).

Some cases of cutaneous diffuse large B-cell lymphoma,
leg type, show an anaplastic morphology histopathologically,
and expression of CD30 phenotypically (Fig. 12.10) [29].
Similar cases arising in the lymph nodes belong to the group
of diffuse large B-cell lymphoma not otherwise specified, 
and are classified as the “anaplastic variant” of it [30]. In a
similar way, primary cutaneous cases should not be classified
separately, but within the group of cutaneous diffuse large 
B-cell lymphoma, leg type.

There are no convincing data supporting a different 
biologic behavior or prognosis between CD30+ and CD30−

cases of cutaneous diffuse large cell lymphoma, B-cell type.
However, reports are only sporadic and some cases may have

been questionably classified [31]. Staging investigations are
mandatory, keeping in mind that cases presenting with such
peculiar morphologic and phenotypic features may represent
secondary skin manifestations of a primary extracutaneous
lymphoma.

Molecular genetics
The tumors reveal monoclonal rearrangement of the immu-
noglobulin heavy chain (JH) gene. Analysis of single cells by
micromanipulation and polymerase chain reaction (PCR)
revealed that cutaneous diffuse large B-cell lymphoma, 
leg type, is characterized by a proliferation of postgerminal 
center cells [32,33]. Hypermethylation of p15 and/or p16 and
expression of p15 and/or p16 protein have been observed 
in some patients [34]. 9p21 deletions, possibly resulting in
the inactivation of p16, may have a prognostic meaning in
cutaneous diffuse large B-cell lymphoma, leg type [35,36].
Other genetic alterations described include overexpression of
genes associated with cell proliferation, overexpression of the
protooncogenes PIM1, PIM2, and cMYC, and overexpression
of the transcription factors MUM-1/IRF4 and Oct-2 [37]. A
study on apoptosis-related genes showed that cutaneous 
diffuse large B-cell lymphoma, leg type, is characterized by
constitutive activation and concomitant downstream inhibi-
tion of the intrinsic mediated apoptosis pathway [38].

In nodal diffuse large B-cell lymphomas, analysis of gene
expression profiles by DNA microarray revealed the pres-
ence of distinct subgroups with prognostic differences [39].
In the skin, there is now a considerable body of evidence 
showing that cutaneous diffuse large B-cell lymphoma, leg
type, has a molecular profile different from that of cutaneous 
follicle center lymphoma, diffuse type, thus supporting the
classification of these morphologic forms of large B-cell 
lymphomas into separate categories [35,37,38,40]. These
studies showed that cutaneous diffuse large B-cell lymphoma,
leg type, has the gene signature of activated B lymphocytes
[37,41]. In addition, a site-specific expression pattern has

Figure 12.9 Cutaneous diffuse large B-cell lymphoma, leg type. Strong

positivity for MUM-1 in the neoplastic cells. This pattern contrasts with the

negativity or focal positivity observed in cutaneous follicle center lymphoma,

diffuse type (see Fig. 10.19).

Figure 12.10 Cutaneous diffuse large B-cell lymphoma, leg-type. (a) Predominance of large anaplastic cells that (b) are positive for CD30.

(a) (b)
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been observed in cases of cutaneous B-cell lymphomas with
large cell morphology arising on the head and neck or on the
trunk, as opposed to those located on the leg, confirming that
these tumors represent distinct subtypes of cutaneous B-cell
lymphoma (see also Chapter 10) [42].

The t(14;18) involving the BCL-2 und IGH genes is not 
present. A t(14;18)(q32;q21) involving the IGH and MALT1
genes has been detected in one case of cutaneous diffuse
large B-cell lymphoma, leg type, but the case may have 
represented in truth secondary cutaneous spread from an
extracutaneous B-cell lymphoma [43]. Recently, differences
in expression of polycomb-group genes, which 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
cutaneous cases represent a distinct entity [42].

Treatment

If possible, the therapy of choice should be systemic chemo-
therapy, but this treatment can be difficult to administer
because of the advanced age of most patients (often over 
80 years) [44]. Anti-CD20 antibody (rituximab) may also be
used, either alone or in combination with systemic chemo-
therapy [15,45–51]. Recently, it has been suggested that the
prognosis could be improved by combining anthracycline-
containing chemotherapies and rituximab [52].

Solitary lesions may be treated by radiotherapy [53]. Intra-
lesional administration of interferon-α has been used with a
complete response reported in one patient [54]. Short-term
response to antibiotic treatment has also been observed [55].
However, these non-aggressive options should be chosen
only if more appropriate modalities cannot be used.

Prognosis

Cutaneous diffuse large B-cell lymphoma, leg type, has an
intermediate behavior and the estimated disease-specific 
5-year survival is less than 60% [5,56]. Relapse after treat-
ment 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
[57].

Analysis of prognostic factors is hindered by the fact that in
the past cases of cutaneous B-cell lymphomas with large cell
morphology belonging to different diagnostic groups were
lumped together. In this context, reports on a better prog-
nosis of cases with predominance of cleaved cells over cases
with predominance of round cells are due to the inclusion in
the same study of examples of cutaneous diffuse large B-cell
lymphoma, leg type, and of cutaneous follicle center lym-
phoma, diffuse type [26,58]. In a similar way, the prognostic

value of Bcl-2 expression observed in the past was due to the
fact that Bcl-2 is expressed by cases of cutaneous diffuse large
B-cell lymphoma, leg type, but not by those of cutaneous 
follicle center lymphoma, diffuse type. Other markers dis-
criminating between the two types of lymphoma (e.g. MUM-
1) do not have independent prognostic value [19,52,59,60].
Thus, all these parameters have no prognostic meaning if
cases are classified correctly [19].

It should be noted that cases classified as follicle center
lymphoma, diffuse type, according to the criteria proposed in
the WHO-EORTC classification, but arising on the legs, have
a bad prognosis, similar to that of cutaneous diffuse large 
B-cell lymphoma, leg type [19,44]. Thus, patients with fol-
licle center lymphoma arising on the legs should be managed
with the greatest caution, as the behavior may be more
aggressive than that of the conventional variant arising on
the head and neck area or the trunk.

The number of lesions at presentation seems to be related
to prognosis in cases of cutaneous diffuse large B-cell lym-
phoma, leg type [19,26,52,58]. As already mentioned, cases
with deletion of 9p21 seem to be characterized by a more
aggressive course, but the number of cases observed is still
very small [36,40,61].

Histopathologic evaluation of the sentinel lymph node 
has been proposed for the assessment of extracutaneous
spread of cutaneous diffuse large B-cell lymphoma, leg type
[62]. However, in our centers we do not use this method 
and lymph nodes are evaluated histopathologically only if
they are involved clinically and/or radiologically.

Résumé

Clinical Elderly; female to male ratio 3:1. Solitary or 

clustered tumors, often ulcerated. Preferential 

locations: distal portion of one leg.

Morphology Dense diffuse infiltrates characterized by 

predominance of large cells with round nuclei 

(centroblasts, immunoblasts). Occasionally shows 

epidermotropism.

Immunology CD20, 79a +
sIg (cIg) + (monoclonal)

Bcl-2 +
MUM-1 +
FOX-P1 +
Bcl-6 +(−)

Genetics Monoclonal rearrangement of the JH gene

detected in the majority of cases. Deletion of

9p21 bears a worse prognosis.

Treatment Systemic chemotherapy; rituximab. Solitary 

guidelines lesions may be treated by radiotherapy if

chemotherapy not possible.
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This 62-year-old woman had a slowly enlarging, annular erythematous

lesion on the lower part of the leg for the last few weeks (Fig. 12.11a).

She was treated for erythema migrans without success. A biopsy revealed

perivascular lymphoid infiltrates characterized by predominance of

large lymphocytes (Fig. 12.11b, c). Immunohistology demonstrated

that these cells were positive for CD20, Bcl-2 (Fig. 12.11f), MUM-1

(Fig. 12.11d), focally Bcl-6, and showed a high proliferation (Fig. 12.11e),

confirming the diagnosis of cutaneous diffuse large B-cell lymphoma,

leg type (Figs 12.11d–f). Molecular analyses confirmed the presence

of a monoclonal rearrangement of the JH genes, and absence of Borrelia

burgdorferi DNA. Staging investigations did not disclose additional

sites of involvement.

Eight months after successful chemotherapy associated with 

rituximab, the patient experienced recurrent lesions near the site of

previous involvement. A biopsy revealed a specific manifestation of

the disease, this time with an unusual band-like pattern (Fig. 12.11g, h).

The cells had the same phenotype as in the original biopsy, but CD20

was mostly negative (CD79a was positive). A PET scan showed patho-

logic involvement of an inguinal lymph node.

Comment: This case illustrates the early clinicopathologic features

of cutaneous large B-cell lymphoma, leg type, and at the same time

the morphologic variations of this lymphoma. A band-like pattern 

simulating T-cell lymphoma, sometimes with epidermotropism, has

been described rarely.

TEACHING CASE

(c) (d) (e)

(f ) (g) (h)

(a) (b)

Figure 12.11
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Other cutaneous B-cell lymphomas

Clinical features

Patients with T-cell/histiocyte-rich B-cell lymphoma are adults
of either gender. Clinically, they present with erythematous
papules, plaques or nodules usually on the face and trunk. 
As mentioned before, cases presenting in the skin probably
represent variations of follicle center lymphoma, diffuse type,
sharing similar clinical features with lymphomas of this group.

The occurrence of cutaneous T-cell/histiocyte-rich B-cell
lymphoma followed by nodal Hodgkin lymphoma has been
observed in a patient with Gardner syndrome [7].

Histopathology, immunophenotype and
molecular genetics

Histology shows large blasts admixed with a predominant
population of small lymphocytes (Fig. 13.1a). In a few patients,
a biphasic pattern has been observed, suggesting that cuta-
neous T-cell/histiocyte-rich B-cell lymphoma represents a
morphologic variation of a pre-existing low-grade (follicle
center) B-cell lymphoma of the skin. Angiocentricity may be
observed rarely [8].

Immunohistology reveals the B-cell phenotype of the 
large cells (CD20+, CD30−), often with positivity for markers
of germinal center derivation such as Bcl-6 (Fig. 13.1b). The
small reactive 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 immunoglobulin heavy
chain (JH) gene. In cases showing no evidence of monoclonal
rearrangement of the JH gene, the negativity is probably due
to the small number of neoplastic cells admixed with a high
number of reactive lymphocytes. Polymerase chain reaction
(PCR) analysis after microdissection of large cells may be a
useful tool for confirmation of monoclonality in such cases.

Treatment and prognosis

As in other cases of primary cutaneous follicle center lym-

There are a few reports on other entities of B-cell lymphoma
arising primary 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 clinicopathologic aspects of skin
manifestations in the most important of these cases.

T-CELL/HISTIOCYTE-RICH B-CELL
LYMPHOMA

T-cell/histiocyte-rich B-cell lymphoma is characterized by
the malignant proliferation of B lymphocytes admixed with 
a predominant population of reactive histiocytes and/or T
lymphocytes. For a diagnosis of T-cell/histiocyte-rich B-cell
lymphoma, neoplastic large B cells should not exceed 10% of
the infiltrate. Nodal T-cell/histiocyte-rich B-cell lymphoma 
is considered to be a variant of the diffuse large B-cell 
lymphomas and is included as such in the new World Health
Organization (WHO) classification of tumors of hematopoi-
etic and lymphoid tissues [1]. Cutaneous involvement seems
to be extremely uncommon, but rare cases arising primarily
in the skin have been reported [2–6]. Most cases reported in
the past were described under the term “T-cell-rich B-cell
lymphoma.”

In our experience, we have never encountered convincing
examples of primary cutaneous T-cell/histiocyte-rich B-cell
lymphoma. On the other hand, we have observed rarely cases
of cutaneous follicle center lymphoma, diffuse type, that in
one of the biopsies or, more frequently, in part of a biopsy
showed histopathologic features similar to those of T-cell/
histiocyte-rich B-cell lymphoma. In this context, we believe
that in the skin this morphologic presentation represents a
variation of the follicle center lymphoma, diffuse type.

13
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phoma, therapy of cases confined to the skin should not be
aggressive (surgical excision and/or local radiotherapy), at
least as first-line treatment strategy. An indolent behavior
has been described in a small number of cases arising primar-
ily in the skin, confirming that they belong to the group of
the low-grade cutaneous B-cell lymphomas.

A few examples of mantle cell lymphoma arising primary in
the skin have been reported, but the uniform good prognosis
observed in these patients casts doubt on the classification of
these cases [14]. In our experience, we have never encoun-
tered primary cutaneous mantle cell lymphoma.

Clinical features

Patients are middle-aged or older individuals, with a pre-
dominance of males. Clinically, the lesions are characterized
by solitary or, more commonly, multiple reddish tumors. We
have observed one patient with a solitary tumor on the navel
presenting clinically with the picture of so-called Sister Mary
Joseph’s nodule as recurrence of mantle cell lymphoma with
diffuse peritoneal involvement and ascites.

Histopathology, immunophenotype and
molecular genetics

Histology shows diffuse monomorphous infiltrates through-
out the entire dermis and subcutis, composed of small- to
medium-sized lymphocytes with irregular nuclei (Fig. 13.2).
It has been reported that the blastoid variant, with either
lymphoblast-like or large cleaved cells, is frequently found 
in cutaneous infiltrates. This may reflect a propensity to skin
involvement by tumors that undergo progression.

Immunohistology is characterized by positivity for CD20
and CD5 (Fig. 13.3a, b) and negativity for other T-cell markers.
In contrast to cases of B-cell chronic lymphocytic leukemia
(B-CLL), CD23 is negative or only weakly expressed in 
neoplastic cells of mantle cell lymphoma. Nuclear staining 

Figure 13.1 Cutaneous “T-cell/histiocyte-

rich” large B-cell lymphoma. (a) Large blasts

(arrows) scattered among a predominant

population of small T lymphocytes and

histiocytes. (b) Nuclear positivity of the 

large cells for Bcl-6.

Résumé

T-cell/histiocyte-rich B-cell lymphoma

Clinical Adults. Erythematous papules, plaques and 

nodules. Preferential locations: face, trunk. Primary 

cutaneous cases are probably variants of the 

follicle center B-cell lymphoma, diffuse type.

Morphology <10% of large B cells in the background of a 

predominant T-cell population.

Immunology CD20, 79a +
Bcl-6 +
CD30 −

Genetics Monoclonal rearrangement of the JH gene.

Treatment Primary cutaneous cases should be treated as cases

guidelines of follicle center lymphoma.

MANTLE CELL LYMPHOMA

Mantle cell lymphoma is a rare B-cell lymphoma deriving from
the inner mantle zone of lymphoid follicles [9]. Cutaneous
involvement is uncommon, but in rare cases specific skin
lesions may be the first manifestation of the disease [10–13].

(a) (b)
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for cyclin-D1 is a helpful tool for the differentiation of 
cutaneous mantle cell lymphoma from other malignant 
B-cell lymphomas, especially B-CLL and B-lymphoblastic
lymphoma (Fig. 13.3c) [15]. Molecular analyses reveal a
monoclonal rearrangement of the JH gene in the majority of
cases. The typical t(11;14)(q13;q32) can be demonstrated by
conventional cytogenetics, fluorescence in situ hybridization
(FISH) or polymerase chain reaction (PCR).

Treatment and prognosis

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

Figure 13.2 Cutaneous mantle cell lymphoma. Monomorphous infiltrate

of medium-sized cells with irregular nuclei.

Figure 13.3 Cutaneous mantle cell lymphoma. Neoplastic cells are

positive for (a) CD20, (b) CD5, and (c) cyclin D1.

Résumé

Mantle cell lymphoma

Clinical Adults. Usually multiple tumors as secondary skin 

involvement. Existence of true primary cases 

questionable.

Morphology Monomorphous proliferation of small- to 

medium-sized lymphocytes with irregular nuclei.

Immunology CD20 +
CD5 +
CD23 −
Cyclin-D1 +

Genetics Monoclonal rearrangement of the JH gene. 

t(11;14)(q13;q32).

Treatment Systemic chemotherapy; bone marrow 

guidelines transplantation.

(a)

(b)

(c)
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LYMPHOMATOID GRANULOMATOSIS

Lymphomatoid granulomatosis is a B-cell lymphoprolif-
erative disorder associated with Epstein–Barr virus (EBV)
infection. The disease has a spectrum of presentations and
may progress to an overt diffuse large B-cell lymphoma.
Lymphomatoid granulomatosis was described first by Liebow
et al in 1972 as an angiocentric and angiodestructive lym-
phoproliferative process in the lungs [16]. It is currently
divided into three grades according to the proportion of 
EBV+ B cells in relation to the reactive infiltrate [17]. Cases
characterized by a diffuse proliferation of large B cells should
no longer be classified as lymphomatoid granulomatosis but
rather as diffuse large B-cell lymphoma [17].

Clinical features

The skin is often involved although the most common site
affected is the lungs [18–22]. Patients are usually adults, 
but skin lesions have been observed in children [23]. 
The clinical presentation usually is characterized by mul-
tiple erythematous papules, plaques or tumors, 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 symptoms but true primary cases have not
been observed.

Histopathology, immunophenotype and
molecular genetics

The histopathologic features of cutaneous manifestations of
lymphomatoid granulomatosis depend on the grade of dis-
ease and type of lesions. In some cases, only a non-specific
perivascular and periadnexal infiltrate of small- to medium-
sized cells can be seen. Cutaneous tumors of lymphomatoid
granulomatosis are characterized usually by the presence of
an angiocentric/angiodestructive infiltrate with variable num-
bers of large B lymphocytes (Fig. 13.4a, b). Granulomatous
features are often present.

The three histolopathologic grades of lymphomatoid 
granulomatosis are defined as follows. Grade 1 lesions are
characterized by a polymorphous lymphoid infiltrate with-
out cytologic atypia. Large cells are infrequent. EBER-1+ cells
as detected by in situ hybridization techniques are few as well
or may even be absent in rare cases. Grade 2 lesions are char-
acterized by a polymorphous inflammatory background with
scattered large cells, sometimes organized in small clusters.
EBER-1+ cells are more numerous than in grade 1 lesions but
do not form sheets. In grade 3 lesions the polymorphous,
inflammatory background is still detectable, but sheets of large

B lymphocytes are present as well. The large B lymphocytes
may show prominent pleomorphism and/or Hodgkin-like
morphology. EBER-1+ in situ hybridization shows many posi-
tive cells. The amount of necrosis increases in the three grades
from absent or focal in grade 1 to prominent in grade 3. As
already mentioned, cases with diffuse infiltrates of large B cells
should be classified as diffuse large B-cell lymphoma and not
as lymphomatoid granulomatosis.

Immunohistology shows that the large cells have a B-cell
phenotype (Fig. 13.4c). It is important to remember that
reactive small- to medium-sized lymphocytes with a T-helper
phenotype are the predominant cells within the infiltrates,
particularly in grades 1 and 2. As discussed before, most neo-
plastic B lymphocytes show a positive hybridization signal 
for EBV (Fig. 13.4d). 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 granulomatosis
should be made only when all the features described above
are present.

Treatment and prognosis

Different treatment modalities have been used for patients
with cutaneous lesions of lymphomatoid granulomatosis
(e.g. interferon-α, systemic chemotherapy), depending mainly
on the grade of lesions at extracutaneous sites. The prognosis,
too, depends on the grade and extent of extracutaneous
involvement.

Résumé

Lymphomatoid granulomatosis

Clinical Adults. Usually multiple tumors. Lungs usually 

involved.

Morphology Depending on grade of lesions; grade 3 lesions

show angiocentric/angiodestructive infiltrates

with presence of variably large sheets of large B

lymphocytes. Reactive T lymphocytes predominate.

Immunology CD20 + (large B lymphocytes)

CD3, 4 + (reactive small lymphocytes)

EBER-1 + (large B lymphocytes)

Genetics Monoclonal rearrangement of the JH gene.

Treatment Systemic chemotherapy; interferon-α.

guidelines

9781405185547_4_013.qxd  29/5/09  14:56  Page 167



SECTION 2 Cutaneous B-cell lymphomas

168

CUTANEOUS EBV+ DIFFUSE LARGE 
B-CELL LYMPHOMA OF THE ELDERLY

This type of lymphoma is defined as an EBV-associated 
diffuse large B-cell lymphoma occurring in patients without
known immunosuppression [24,25]. The disease seems to 
be more common in Asian countries [26]. It is believed that 
the condition is linked to aging and decreased competence 
of the immune system. This entity has been included in the
new WHO classification of tumors of hematopoietic and 
lymphoid tissues [27], but is not listed in the WHO-EORTC
classification of primary cutaneous lymphomas.

The skin is frequently affected, mostly showing the clinico-
pathologic picture of a diffuse large B-cell lymphoma, leg
type, with strong positivity for EBV [28,29]. Histopathology

may show either a polymorphous or a monomorphic picture
(Fig. 13.5a). The histopathologic pattern does not have any
prognostic meaning.

Cutaneous cases usually show predominance of large
rounded B cells. In contrast to conventional diffuse large 
B-cell lymphoma, leg type, cases of EBV+ diffuse large B-cell
lymphoma of the elderly may show loss of CD20 expression
and focal CD30 positivity, thus representing a pitfall in the
diagnosis. CD79a is usually positive on neoplastic cells, as
well as MUM-1 (Fig. 13.5b, c). Detection of EBV by in situ
hybridization is a prerequisite for the diagnosis (Fig. 13.5d).

EBV+ diffuse large B-cell lymphoma of the elderly is a 
very aggressive lymphoma with a median survival of about 
2 years. The treatment is often complicated by the advanced
age of patients.

Figure 13.4 Lymphomatoid granulomatosis. (a) Angiocentric infiltrate with large perivascular lymphocytes and areas of necrosis. (b) Detail of large atypical

cells. (c) Expression of CD20 by perivascular large lymphocytes. (d) The large B lymphocytes reveal a positive signal after in situ hybridization for Epstein–Barr

virus (EBER-1).

(a) (b)

(c) (d)
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SPECIFIC CUTANEOUS MANIFESTATIONS 
IN MULTIPLE MYELOMA

In the WHO-EORTC classification of cutaneous lymphomas,
cases of “cutaneous plasmacytoma” have been reclassified 
as variants of marginal zone lymphoma with predominant
plasmacytic differentiation (see Chapter 11) [30]. Cases of
genuine cutaneous plasmacytoma are considered almost
invariably as secondary skin manifestations of multiple
myeloma [31–39].

Clinical features

Patients present clinically with solitary, clustered or general-
ized erythematous, reddish brown or violaceous cutaneous
or subcutaneous plaques or tumors.

Figure 13.5 Cutaneous EBV+ diffuse large B-cell lymphoma of the elderly. (a) Proliferation of atypical medium-sized and large cells that are positive for (b)

CD79a and (c) MUM-1, and that show (d) a positive signal upon in situ hybridization for EBV (EBER-1).

(a) (b)

(c) (d)

Résumé

EBV++ diffuse large B-cell lymphoma of the elderly

Clinical Elderly patients. Skin is a relatively common site of 

presentation.

Morphology Polymorphous or monomorphic picture. 

Monomorphic infiltrates show features of diffuse 

large B-cell lymphoma.

Immunology CD20 +(−)

CD79a +
MUM-1 +
CD3, 5 −
CD30 +/−
EBER-1 +

Genetics Monoclonal rearrangement of the JH genes.

Treatment Systemic chemotherapy.

guidelines
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Histopathology, immunophenotype and
molecular genetics

Cutaneous manifestations of plasmacytoma consist of dense
nodules and/or sheets of cells within the entire dermis and
subcutis. Mature and immature plasma cells with varying
degrees of atypia predominate (Fig. 13.6). Dutcher bodies
and Russell bodies are found occasionally. Small reactive
lymphocytes are few or absent. Amyloid deposits may be
observed within and/or surrounding the neoplastic
infiltrates, particularly around blood vessels (Fig. 13.7).
Crystalloid intracytoplasmic inclusions within histiocytes
and macrophages may also occur [40,41].

Neoplastic plasma cells contain cytoplasmic immunoglob-
ulin (usually IgA) and show monoclonal expression of one
immunoglobulin light chain. Leukocyte common antigen
(CD45) and most B-cell-associated markers are negative, but
cells can be stained by CD38 or CD138 in most cases, and by
CD79a in some cases. Immunohistochemical expression of

cytokeratins, HMB45 and CD30 can be observed within neo-
plastic plasma cells, representing a source of diagnostic error.

Molecular analysis usually reveals a monoclonal rear-
rangement of the JH gene.

Treatment and prognosis

The treatment is related to the systemic manifestations.
Radiotherapy may be administered for cutaneous tumors.

The prognosis of cutaneous manifestations of multiple
myeloma is poor. Analysis of data concerning cases of cuta-
neous plasmacytoma published in the literature, however, is
hindered by the inclusion of cases that today would be
classified as cutaneous marginal zone lymphoma, plasma-
cytic variant (see Chapter 11).

Figure 13.7 Specific cutaneous manifestations of multiple myeloma. Note

proliferation of atypical plasma cells and prominent amyloid deposits within

the walls of three vessels (arrows).

Figure 13.6 Specific cutaneous manifestations of multiple myeloma. The

nodule is composed mainly of typical and atypical plasma cells.

Résumé

Specific cutaneous manifestations in multiple myeloma

Clinical Solitary, grouped or generalized (sub)cutaneous 

plaques and tumors.

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.

Treatment Treatment tailored to systemic manifestations of 

guidelines the disease.
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Intravascular large cell lymphoma

or as “mixed” intravascular and diffuse large B-cell lym-
phoma [9] should be included in this category [10]. In addi-
tion, recently exceptional cases of a “benign” intravascular
proliferation of lymphoid blasts was reported as a simulator
of intravascular lymphoma, but the exact classification is
unclear (see Chapter 22) [11,12].

The reason(s) why neoplastic cells in intravascular large
cell lymphoma are confined within the vessels is unclear.
Absence of molecules crucial for adhesion of lymphocytes 
to endothelial cells and migration out of the vessels (CD29,
CD54) has been observed in some cases with B phenotype,
leading to the hypothesis that neoplastic lymphocytes in
intravascular large B-cell lymphoma are unable to escape
outside the vessel walls [13].

Colonization of capillaries of cutaneous hemangiomas by
large B-cells of intravascular large B-cell lymphoma has been
observed in more cases than pure chance would justify, sug-
gesting that these cells have a special tropism for neoplastic
blood vessels [14–16].Sometimes this is the only manifestation
of the lymphoma and no other sites are involved [17–19]. In
a similar fashion, neoplastic cells have been detected in the
vessels of Kaposi sarcoma and of solid tumors. This is probably
one of the most intriguing features of this rare lymphoma,
and investigation of such variants may provide some clues
concerning the disease.

It should be remembered that in a distinct proportion of
the reported cases, particularly in the NK/T-cell variant of the
disease, the diagnosis of intravascular large cell lymphoma
was a retrospective one made first at autopsy.

INTRAVASCULAR LARGE B-CELL
LYMPHOMA

Intravascular large B-cell lymphoma is a malignant prolifer-
ation of large B lymphocytes within blood vessels. In rare cases
the skin may be the only affected site, though more often the
lymphoma is disseminated, with involvement of the central
nervous system being common. As already mentioned, cases
of intravascular large B-cell lymphoma have been reported
in patients with pre-existing cutaneous or, more often, nodal
large B-cell lymphoma, probably representing recurrence of

In previous editions of this book intravascular lymphomas 
of B- and T-cell origin were included in separate chapters of
other cutaneous B-cell lymphomas and T-cell lymphomas,
respectively. However, it seems that intravascular lymphoma
represents probably the only example of a lymphoma type
where phenotypic considerations play a marginal role, and
exact classification is achieved mainly based on the peculiar
morphology – that is, intravascular location of the neoplastic
cells [1]. In fact, clinicopathologic presentation, prognosis,
and treatment are similar for both subtypes, whereas the main
differences seem to be related to the presence or absence of
an associated hemophagocytic syndrome [2,3].

Intravascular large B-cell lymphoma is considered as a 
provisional entity in the World Health Organization (WHO)-
European Organization for Research and Treatment of Cancer
(EORTC) classification of primary cutaneous lymphomas [4],
and as a distinct entity in the new WHO classification of
tumors of hematopoietic and lymphoid tissues [5]. By con-
trast, the T-cell variant is probably the only lymphoma type
that is not covered by any classification; the WHO classifica-
tion mentions it only with the following words: “Anecdotal
cases of intravascular T-cell or NK-cell lymphoma have been
reported, but they should be considered a different entity
(than intravascular large B-cell lymphoma);” further details
are not provided [5].

The skin may be the only affected site, but more frequently
the disease presents with generalized lesions and common
neurologic symptoms due to involvement of the central 
nervous system.

Intravascular large cell lymphoma presents with lesions
where neoplastic cells are confined almost exclusively to the
lumina of vessels, and it was formerly misinterpreted as a
vascular neoplasm (malignant angio-endotheliomatosis) [6].
It is still unclear whether cases classified in the past as large
B-cell lymphoma recurring as intravascular lymphoma [7,8]

14
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the original disease rather than a genuine intravascular large
B-cell lymphoma [7,8].

Clinical features

Patients present with indurated, erythematous or violaceous
patches and plaques, preferentially located on the trunk and
thighs (Fig. 14.1). The clinical appearance is not typical of
lymphoma and may sometimes suggest a diagnosis of panni-
culitis or purpura [20–24]. Generalized telangiectasia has been
observed in one patient [25]. Neurologic symptoms as a sign
of involvement of the central nervous system are commonly
present[26]. Other organs that are frequently involved are
the liver and kidney.

Hemophagocytosis was reported in the majority of Japanese
patients [27], but not in European patients [2,28]. It has been
suggested that hemophagocytosis-associated cases represent

a distinct variant of the disease with significantly different
clinical features, characterized by higher frequency of sys-
temic symptoms (fever, fatigue) and hepatic, splenic and
bone marrow involvement, and lower frequency of neuro-
logic and cutaneous involvement [2]. B symptoms, anemia,
thrombocytopenia, hepatosplenomegaly, and bone marrow
involvement are frequently observed in patients with associ-
ated hemophagocytic syndrome.

As already mentioned, intravascular large B-cell lymphoma
may arise within the vessels of pre-existent capillary heman-
giomas (Fig. 14.2).

Histopathology, immunophenotype and
molecular genetics

Histology reveals a proliferation of large lymphocytes filling
dilated blood vessels within the dermis and subcutaneous 
tissues (Fig. 14.3). A perivascular infiltrate of large atypical

Figure 14.1 Erythematous, infiltrated lesions of intravascular large B-cell

lymphoma on the thigh. (Courtesy of Professor Alain Townsend, Oxford, UK.)

Figure 14.2 Intravascular large B-cell lymphoma colonizing the vessels of

a cherry hemangioma.

Figure 14.3 Intravascular large B-cell lymphoma. (a) Several vessels filled

with large lymphoma cells. (b) Detail of large atypical cells within the vessels.

(a)

(b)
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cells is present in some cases. The malignant cells are large
with scanty cytoplasm, often with prominent nucleoli
(immunoblasts).

Neoplastic cells are positive for B-cell-associated markers
(CD20, CD79a) (Fig. 14.4a), and in a subset of cases show
aberrant CD5 expression [29]. Monoclonal expression of either
κ or λ light chain can be demonstrated in the majority of
cases on frozen sections of tissue, but detection is usually not
possible on routinely fixed material. Positivity for Bcl-2 and
multiple myeloma oncogene 1 (MUM-1) is observed in the
vast majority of cases, highlighting the similarities with other
diffuse large B-cell lymphomas (Fig. 14.4b, c). Bcl-6 and
CD10 are positive only in a small minority of cases, whereas
cyclin D1 is consistently negative. Positivity for prostatic acid
phosphatase has been reported in a small series [30]. Staining
with endothelial cell-related antibodies (i.e. CD31, CD34)
highlights the characteristic intravascular location of the cells
(Fig. 14.4d), which are located in blood vessels (podoplanine-
positive lymphatic vessels do not harbor neoplastic cells).

Figure 14.4 Intravascular large B-cell lymphoma. Neoplastic cells are positive for (a) CD20, (b) MUM-1 and (c) Bcl-2; (d) the intravascular arrangement of

neoplastic cells is highlighted by the staining for CD31.

In situ hybridization studies for Epstein–Barr virus (EBV)
were negative in a large study [27], but positive cases have
been reported. Molecular analysis shows monoclonal rear-
rangement of the immunoglobulin heavy chain (JH) gene.
Fluorescent in situ hybridization (FISH) studies revealed
karyotype abnormalities in cases of intravascular large B-cell
lymphoma, but observations are limited to small numbers of
cases [31]. A t(14;18) was observed in one case [32].

Intravascular large B-cell lymphoma should be distin-
guished from reactive angio-endotheliomatosis which is a
benign skin condition characterized by an intravascular pro-
liferation of either endothelial or histiocytic cells (intravascular
histiocytosis) (see Chapter 22) [33].

Treatment and prognosis

The treatment of choice of intravascular large B-cell lymphoma
is anthracycline-based systemic chemotherapy [34]. Recently,

(a) (b)

(c) (d)
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the efficacy of adding anti-CD20 antibody (rituximab) to 
the treatment scheme was demonstrated. It has also been
suggested to add drugs with a higher bio-availability in the 
central nervous system, such as methotrexate or cytarabine
[10]. Autologous peripheral blood stem cell transplantation
has been used in occasional patients with encouraging results
[35], but data on large numbers of patients are lacking, and
age may be a limiting factor for such a treatment.

The prognosis of cases limited to the skin seems to be 
better than that of the generalized (multisystem) disease [36].
Unfavorable prognostic factors are lack of anthracycline-
based chemotherapy, age older than 60 years, and thrombo-
cytopenia less than 100 × 109/L [27]. Positivity for CD5 does
not influence prognosis.

the rarest form of lymphoma (not only cutaneous), as less
than 50 cases have been reported in the literature. Besides
the phenotype, the most striking difference from cases with a
B phenotype seems to be the much more common associa-
tion with EBV infection [37]. Intravascular large T-cell lym-
phoma is not covered in the WHO classification of tumors of
hematopoietic and lymphoid tissues, where there is only a
brief remark on it within the chapter on the B-cell counter-
part (see first paragraph of this chapter) [5].

Patients are usually elderly adults though a congenital 
case has been reported [38]. The clinical presentation and
histopathologic picture are similar to those seen in the more
common B-cell variant. The histopathologic features also are
indistinguishable from those of the B-cell variant.

Neoplastic cells in intravascular large NK/T-cell lymphoma
express CD2 and CD3, but are commonly negative for 
CD5 (Fig. 14.5a). Recent studies demonstrated that the 
vast majority of cases of intravascular large NK/T-cell lym-
phoma have a NK/T cytotoxic phenotype and are associated
with EBV, thus showing some similarities to extranodal
NK/T cell lymphoma, nasal type (Fig. 14.5b–d) [1,39,40].
However, rarely cases are characterized by a T-helper or
CD30+ phenotype, and at present it seems clear that intra-
vascular large NK/T-cell lymphoma represents a relatively
heterogeneous phenotypic entity [1]. CD56 is expressed by
neoplastic cells in the majority of cases (Fig. 14.5b), whereas
βF1, a marker of α/β T lymphocytes, was negative in all 
cases tested [1,41]. A summary of cases with sufficient 
phenotypic data published in the literature is presented in
Table 14.1.

Molecular analysis of the T-cell receptor (TCR) gene rear-
rangement by polymerase chain reaction (PCR) was con-
ducted only in a few instances, revealing monoclonality in
approximately one-third of cases (the negative cases possibly
representing those with a genuine NK cell phenotype).

Prognosis and treatment of intravascular large NK/T-cell
lymphoma do not seem to differ from those of the B-cell 
type of the disease, but of course anti-CD20 antibodies do 
not have efficacy in the NK/T-cell variant. At present, data 
on treatment are available only for a handful of patients 
and there are no clear-cut guidelines. The prognosis is very
poor; data on cases published in the literature reveal a better
prognosis for patients with disease limited to one organ 
only, as compared to those with disease detected in two or
more organs.

Résumé

Intravascular large B-cell lymphoma

Clinical Adults. Solitary or multiple indurated patches and 

plaques, sometimes resembling panniculitis or 

telangiectatic erythema. Preferential locations: 

trunk, thighs.

Morphology Intravascular (blood vessels) proliferation of large 

atypical lymphoid cells.

Immunology CD20, 79a +
CD5 +/−
Bcl-2, MUM-1 +
Bcl-6, CD10 −(+)

sIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene. No 

specific genetic alterations described.

Treatment Anthracycline-based systemic chemotherapy, 

guidelines eventually associated with rituximab. Role of 

peripheral blood stem cell or bone marrow 

transplantation should be evaluated.

INTRAVASCULAR LARGE NK/T-CELL
LYMPHOMA

Rarely, cases of cutaneous intravascular large cell lymphoma
may show a T-cell or NK cell phenotype [1]. This is probably
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Table 14.1 Phenotype of neoplastic cells in cases of intravascular NK/T-cell lymphoma reported in the literature with sufficient immunohistochemical data

Case Gender Site of presentation CD3 CD4 CD5 CD8 CD30 CD56 TIA-1 ßF1 EBER-1 PCR-TCR
(reference) /age

Kaluza et al.(42) M/53 Brain + nd nd nd nd + nd (§) nd + G
Kuo et al.(43) F/71 Skin + − − − − + + nd + G
Merchant et al.(44) M/37 Autopsy (kidney, brain, liver, + − − + − − + nd + M

lung, adrenal gland)
Santucci et al.(41) M/54 Skin + − nd − + + + nd + nd
Song et al.(45) F/40 Skin, brain + − nd − nd + + nd + G
Takahashi et al.(46) M/72 Autopsy (liver, spleen, kidney, − + − − + − + − − nd

lung, bone marrow)
Wu et al.(47) F/47 Autopsy (brain, pituitary gland, + − − − − + + nd − G

bone marrow, kidney, ovary, cervix)
Wu et al.(47) M/41 Skin + − − − − + + − + G
Nakamichi et al.(37) F/23 Skin, ileum + nd nd nd nd + + nd + nd
Cerroni et al.(1) F/67 Skin, brain + − nd + +/− − + nd nd M
Cerroni et al.(1) M/63 Skin + − − − nd + + − + G
Cerroni et al.(1) M/63 Skin + − − − nd − + − − G
Cerroni et al.(1) M/87 Skin (*) + − − − − − − − + M
Gleason et al.(40) M/62 Skin + − − − − + + − − M

Gender: M, male; F, female.
(*) Further studies were not carried out.
nd, not done; (§), positive for granzyme B.
PCR-TCR, polymerase chain reaction analysis of the T-cell receptor gene; G, germline; M, monoclonal.

Figure 14.5 Intravascular large NK/T-cell lymphoma. Intravascular large lymphocytes positive for (a) CD3, (b) CD56, and (c) TIA-1, and (d) revealing a positive

signal upon in situ hybridization for EBV (EBER-1).

(a) (b)

(c) (d)
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Résumé

Intravascular large NK/T-cell lymphoma

Clinical Very rare variant of intravascular large cell 

lymphoma. Adults. Solitary or multiple indurated 

patches and plaques; sometimes telangiectasia.

Morphology Intravascular proliferation of large atypical 

lymphoid cells.

Immunology CD2, 3 +
CD5 −
βF1 −
CD20, 79a −
CD56 +(−)

TIA-1, granzyme B +
CD30 −(+)

EBER-1 +(−)

Genetics Monoclonal rearrangement of the TCR genes in 

approximately one-third of cases.

Treatment Systemic chemotherapy (value of anthracycline-

guidelines based systemic chemotherapy not tested in cases 

with NK/T-cell phenotype).
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Cutaneous lymphomas in
immunosuppressed individuals

and cannot be considered specific for a particular type of 
lymphoma.
• Although some types of lymphoma are frequently asso-
ciated with particular forms of immune suppression (e.g. plas-
mablastic lymphoma in HIV-infected patients), lymphomas
with the same morphologic and phenotypic features may be
observed in other types of immune suppression or even in
immunocompetent individuals. In this context, a diagnosis of
one of these particular lymphomas does not require demon-
stration of immune suppression if compelling evidence is
present.
• There are many overlaps between entities included in 
the sections on different types of immune deficiency. In this
context, it should be remembered that many lymphomas
described in a specific section may be encountered also in
patients with other types of impaired immune conditions.
• Finally, some lymphomas not included in this chapter 
may be associated with impairment of the immune system
related to aging, such as EBV+ diffuse large B-cell lymphoma
of the elderly (see Chapter 13).

A last consideration concerns treatment: in many cases,
reduction of the immune suppression combined with anti-
viral treatment results in remission of the lymphoma, and
“conventional” therapeutic options are usually left for cases
that are not responding to this approach.

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% of patients
(post-transplant lymphoproliferative disorders) [2]. They 
represent for the most part examples of EBV-associated lym-
phoproliferative disorders. Although cutaneous manifestations
are rare, some patients may present with disease localized
solely to the skin [3–9]. 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).

Individuals who are immunosuppressed, due to a congenital
immunodeficiency disorder, or as a consequence of disease (e.g.
human immunodeficiency virus (HIV) infection) or specific
immunosuppressive treatment, are at higher risk of cutaneous
and extracutaneous malignancies, including lymphomas. Cuta-
neous lymphomas in immunocompromised patients have
some peculiar aspects that warrant discussion in a separate
chapter. Although in organs other than the skin B-cell lym-
phomas clearly predominate also in immunocompromised
patients, cutaneous T-cell lymphomas represent about one-
third of the cutaneous lymphomas arising in the setting of
immunosuppression [1].

The field of cutaneous (and extracutaneous) lymphomas
in the setting of immune suppression is rapidly expanding –
and confusing. Besides reports on “specific” entities, such as
polymorphic or monomorphic post-transplant lymphopro-
liferative disorders, many different types of lymphoma resem-
bling “conventional” Hodgkin and non-Hodgkin lymphomas
may arise in immunosuppressed individuals, such as mycosis
fungoides for example. In addition, even entities that are
considered relatively specific for particular types of immune
suppression, such as plasmablastic lymphoma of the oral 
cavity occurring in HIV-infected individuals, may occur in
different settings and rarely in non-immunocompromised
patients. In short, a precise classification of these entities is
difficult and in many instances would duplicate the normal
classification of cutaneous or extracutaneous lymphomas. In
this context, a few considerations should be borne in mind.
• One of the main differences between lymphomas in
immunocompetent and immunosuppressed individuals is
represented by the more frequent association with infecti-
ous agents in immunosuppressed patients, particularly with
Epstein–Barr virus (EBV), but also with many other viruses.
• The same infectious agent may be associated with differ-
ent types of lymphoma. Thus, demonstration of a particular
virus should be interpreted only in the setting of complete
clinical, morphologic, phenotypic, and genetic information
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Post-transplant lymphoproliferative disorders occur more
often in recipients of heart–lung allografts, and less commonly
in those who receive renal allografts. Other risk factors include
primary infection with EBV following transplantation, infection
with cytomegalovirus, T-cell-specific immunosuppression,
and younger age [10].

Post-transplant lymphoproliferative disorders are cur-
rently classified according to four major categories [2]:
1. early lesions (reactive plasmacytic hyperplasia, infectious
mononucleosis-like lesions)
2. polymorphic post-transplant lymphoproliferative disorder
3. monomorphic post-transplant lymphoproliferative disorder,
with clinicopathologic features corresponding to “conven-
tional” entities of B- and NK/T-cell lymphomas
4. classic Hodgkin lymphoma type post-transplant lympho-
proliferative disorder.
Most monomorphic lesions exhibit a B-cell phenotype, but in
rare instances an NK/T-cell phenotype has been observed.
The occurrence of NK/T-cell lymphomas seems to be more
frequent in the skin than in other organs [1]. One case of
mycosis fungoicles has been observed in a pediatric patient.

Clinical features

Patients are adults or children who have received allogenic
solid organ or bone marrow transplantation and are under
immunosuppressive treatment. Cutaneous lesions are vari-
able, including erythematous plaques, nodules and tumors,
sometimes ulcerated. They can be solitary, localized to a single
anatomic region or generalized. Concomitant involvement of
other organs can be observed and is usually associated with
systemic symptoms, including elevated serum levels of lactic
dehydrogenase. Precise staging investigations should always
be performed, in order to evaluate the extent of involvement
before planning the treatment.

Histopathology, immunophenotype and
molecular genetics

Histopathologic 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, im-
munoblasts and intermediate-sized lymphoid cells (Fig. 15.1).
In monomorphic post-transplant lymphoproliferative disorder,
the histopathologic 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 plasmablastic lymphoma arising in
HIV-infected individuals [11,12]. One case resembling lym-
phomatoid granulomatosis has been described as well [13].

In rare instances, the aspects may be those of a peripheral
NK/T-cell lymphoma not otherwise specified. Expression 
of α/β or γ/δ T-cell receptors (TCRs), as well as of CD4, CD8,
CD30 and CD56, is variable in these cases. Analysis of pheno-
typic and molecular features of a large group of cases
confirmed the diversity of different cases of monomorphic
post-transplant lymphoproliferative disorders [14].

In the skin, the occurrence of cases indistinguishable from
mycosis fungoides or cutaneous CD30+ anaplastic large cell
lymphoma has been reported [1,15–18]. However, the prog-
nosis seems worse than that of conventional examples of
these lymphomas and similar to that of other post-transplant
lymphoproliferative disorders [1]. A case of subcutaneous
“panniculitis-like” T-cell lymphoma has been observed in a
cardiac allograft recipient [19]. Although cutaneous T-cell
lymphomas in immunocompromised patients are usually not
associated with EBV infection, EBV+ cases can be observed
rarely [20].

Genetic analyses showed that gains of chromosomes 5p
and 11p and deletions of chromosome 12p were common in
the diffuse large B-cell lymphoma variant of post-transplant
lymphoproliferative disorders, and that some overlapping
features between diffuse large B-cell lymphomas in immu-
nocompetent and immunosuppressed individuals could be
observed [21]. High levels of hypermethylation of the tumor
suppressor gene p16 have been observed in one EBV-associated
case, supporting the evidence for a carcinogenic role of EBV
in positive cases [22].

Treatment and prognosis

Reduction of immunosuppression, often associated with
antiviral therapy, is the main strategy for treatment of post-
transplant lymphoproliferative disorders [23–25]. Regression
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) (only for cases with B-cell phenotype), and sys-
temic chemotherapy.

Plasmacytic hyperplasia almost always responds completely
to mild reduction of immunosuppression. The prognosis of
polymorphic or monomorphic post-transplant lymphopro-
liferative disorders limited to the skin seems to be more
favorable than that of extracutaneous post-transplant lym-
phoproliferative disorders. However, mycosis fungoides-like
cases in immunosuppressed individuals do not share the
same favorable prognosis of conventional mycosis fungoides
in immunocompetent hosts [1].
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Figure 15.1 Cutaneous post-transplant lymphoproliferative disorder, polymorphic type. (a) Dense dermal infiltrates composed of (b) small, medium-sized

and large cells admixed with plasma cells; (c) the cells are positive for k, but not for (d) l immunoglobulin light-chain; (e) note positive signal upon in situ

hybridization for EBV (EBER-1).

(a)

(b) (c)

(e)(d)
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CUTANEOUS LYMPHOMAS IN HIV-INFECTED
INDIVIDUALS

The onset of cutaneous or mucosal lymphomas caused by
viral-induced immunosuppression has been observed in
individuals with HIV-related acquired immunodeficiency
syndrome (AIDS) [26–29]. 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 lympho-
mas arising in HIV+ patients and those observed after solid
organ or bone marrow transplantation. Besides cutaneous and
mucosal lymphomas, HIV-infected individuals may develop
many other extracutaneous lymphomas, particularly diffuse
large B-cell lymphoma, Burkitt lymphoma and primary 
effusion lymphoma.

Cutaneous lesions may represent examples of “common”
skin lymphomas such as mycosis fungoides, CD30+ anaplastic
large cell lymphoma or diffuse large B-cell lymphoma, leg
type, similar to what can be observed in cutaneous lymphomas
arising after solid organ transplantation [30–32]. In contrast
to cutaneous lymphomas in non-infected individuals, how-
ever, 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 (but not exclusively) in HIV+ individuals
[33–38]. Cases have been observed less frequently in other types
of immunosuppression or rarely in elderly immunocompetent
individuals. Although earlier reports suggested an associa-
tion of plasmablastic lymphoma with human herpesvirus 8
(HHV-8) infection [39], it has been demonstrated that true
plasmablastic lymphomas are HHV-8− [40,41]. In rare patients,
HHV-8-associated plasmablastic lymphoma has been observed
concomitantly to Kaposi sarcoma and multicentric Castleman
disease, suggesting that in this peculiar subgroup of patients
HHV-8 may play a role in the development of the lymphoma
[41,42]. It has been suggested that HHV-8+ cases should be
considered as solid variants of primary effusion lymphomas
rather than as plasmablastic lymphoma [41,43].

Association with EBV has been documented in most cases
of plasmablastic lymphoma and other cutaneous B-cell lym-
phoma associated with HIV infection, and rarely also in cases
of HIV-related cutaneous CD30+ anaplastic large cell lym-
phoma. Cases of HIV-related cutaneous CD30+ anaplastic large
cell lymphoma positive for HHV-8 have been documented 
as well [44]. Infection with human T-lymphotropic virus 2
(HTLV-II) has been detected in one HIV patient with a cuta-
neous T-cell lymphoma [45].

Clinical features

Patients are adults who are infected with HIV and have a 
very low CD4 count, but rarely children can be affected as
well [26,46,47]. The onset of a cutaneous lymphoma may
represent the first AIDS-defining illness in some of these
patients. Cutaneous lesions are variable, depending on the
type of 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 [48]. Accurate staging investigations should be
performed in order to evaluate the extent (if any) of extra-
cutaneous involvement.

In patients with HIV infection, mycosis fungoides should
be distinguished from benign CD8+ cutaneous infiltrates, which
may reveal similar clinicopathologic features (see Chapter 22).

Plasmablastic lymphoma presents mostly with nodules
and tumors arising in the oral mucosa (or at other mucosal
sites), but rarely cutaneous cases have been reported [49].

Résumé

Cutaneous post-transplant lymphoproliferative disorders

Clinical Children and adults. Onset of skin lesions usually

within 1 year from organ transplantation. More

frequent in recipients of heart–lung allografts. 

Four categories: reactive plasmacytic hyperplasia,

polymorphic or monomorphic post-transplant

lymphoproliferative disorder, classic Hodgkin

lymphoma type post-transplant lymphoproliferative

disorder. In the skin relatively high frequency of

cases with T-cell phenotype, often indistinguishable

from conventional mycosis fungoides or CD30+

anaplastic large cell lymphoma.

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 +(−) (cases with T-cell phenotype only

rarely associated with EBV infection)

CD3, 5 −(+) (in the skin about 1/3 of cases

have a T-cell phenotype)

Genetics Monoclonal rearrangement of the JH gene

(polymorphic and monomorphic types). Gains 

of chromosomes 5p and 11p and deletions of

chromosome 12p.

Treatment Reduction of immunosuppression. Antiviral 

guidelines therapy. Cases that do not respond may be 

treated with rituximab (cases with B-cell 

phenotype), interferon-a, radiotherapy or 

systemic chemotherapy.
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Histopathology, immunophenotype and
molecular genetics

Histopathologic, immunophenotypical and molecular genetic
features are similar to those observed in the corresponding lym-
phoma entities arising in non-HIV-infected individuals. How-
ever, in cases of diffuse large B-cell lymphoma, plasmablastic
differentiation (Fig. 15.2) and association with EBV (positivity
for LMP-1 and/or EBER-1) are more commonly seen.

Plasmablastic lymphoma shows a spectrum of morphologic
presentations ranging from plasmablasts (large cells resem-
bling immunoblasts) to more mature-looking plasma cells. The
neoplastic cells are usually negative for CD20 but strongly
positive for CD38, CD138 and multiple myeloma oncogene-1
(MUM-1), and express monoclonal immunoglobulins in the
majority of cases. Two different phenotypic variants have
been recently described, the first carrying a full plasmablastic
phenotype, while the second shows a defective phenotype [50].

Treatment and prognosis

Mycosis fungoides in HIV+ patients should be managed accord-
ing to standard protocols (see Chapter 2) [26,51]. Solitary or
localized lesions of 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 com-
plications 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 [26].

Plasmablastic lymphoma is extremely aggressive and survival
is usually very short (<1 year). Better management of the
underlying HIV infection may improve the prognosis in these

patients. In general, the combination of anti-cancer and antiviral
treatments may improve the prognosis as well [52].

Figure 15.2 Cutaneous plasmablastic 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, leg type). Plasmablastic lymphoma

is encountered mainly in the oral mucosa in HIV+

individuals.

Morphology Similar to the non-HIV-related counterparts; 

in plasmablastic lymphomas, spectrum of

morphologic variability from immunoblast-like

cells to more mature-looking plasma cells.

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)

MUM-1, CD38, + (plasmablastic lymphoma)

CD138

Genetics Monoclonal rearrangement of the TCR or JH

genes depending on the type.

Treatment Radiotherapy (solitary or localized lesions); mycosis 

guidelines fungoides should be managed according to 

standard treatment regimens; antiviral therapy 

should be verified.

OTHER CUTANEOUS LYMPHOMAS
ASSOCIATED WITH IMMUNE
DYSREGULATION

These include congenital immune deficiencies, cutaneous
lymphomas arising under treatment with methotrexate, and
immunomodulatory treatment-related lymphoid proliferations.

Cutaneous (or extracutaneous) lymphomas in patients
under methotrexate therapy are well known. In recent 
years, onset of cutaneous or extracutaneous lymphomas has
been described also in patients undergoing treatment with
immunosuppressive [53,54] or immunomodulatory drugs
(“biologics”) such as infliximab or etanercept, among many
others. In some cases of mycosis fungoides a wrong diagnosis
of atopic dermatitis or psoriasis had been made, and treatment
with one of the many immunologic agents had been started,
resulting in rapid progression of the disease (see also Chapter 2)
[55–57]. These particular cases have been termed “monoclonal
antibody immunomodulator-related lymphoid proliferations”
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[58]. The lymphomas occurring in these settings have clinico-
pathologic features similar to corresponding entities observed
in patients who do not take the drugs, the main difference
being represented by a higher rate of association with EBV
infection detected in methotrexate-associated lymphomas.
These lymphomas are included in two chapters in the new
World Health Organization (WHO) classification of tumors of
hematopoietic and lymphoid tissues [59,60]. In some cases
rapid histopathologic progression from early changes to fully
developed lesions has been documented [61]. In over half of
the cases associated with methotrexate treatment, the lesions
regress upon withdrawal of methotrexate.

Besides iatrogenic-induced or infection-related immuno-
suppression, cutaneous lymphomas may arise in the setting
of congenital immunodeficiency disorders such as Wiskott–
Aldrich syndrome or ataxia-telangiectasia, among many others
[20,59]. The most frequent lymphoma type observed in this
group of patients is diffuse large B-cell lymphoma and clini-
copathologic features are the same as for lesions arising in
immunocompetent hosts. Lymphomatoid granulomatosis is
also found at a higher frequency, but many other Hodgkin
and non-Hodgkin lymphomas can be observed in this group
of patients. The frequency of different types of lymphomas is
different in the various types of congenital immunodeficiency
disorders. The treatment is directed at both the underlying
immune deficiency and the cutaneous lymphomas, depend-
ing also on the lymphoma type.
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Blastic plasmacytoid dendritic cell neoplasm
(CD4++/CD56++ hematodermic neoplasm)

myelogenous leukemia, in which blast crisis in 10% of the cases
reveals a B- or, more rarely, a T-cell phenotype. Recently,
studies by comparative genomic hybridization have revealed
different profiles of blastic plasmacytoid dendritic cell neoplasm
and cutaneous lesions of myelogenous leukemia [20].

In most cases, at presentation blastic plasmacytoid dendritic
cell neoplasm is confined to the skin or skin lesions are the
first manifestation of the disease [21–26]. Leukemic spread
after variable (usually short) periods of time is the rule [22],
indicating that primary cutaneous cases most likely represent
examples of so-called “aleukemic leukemia cutis” [27]. The
recent identification of non-neoplastic plasmacytoid mono-
cytes within the skin provides a theoretical background to
the frequent occurrence of these lymphomas with lesions
confined to the skin [28].

Clinical features

Patients are mostly elderly adults, although cases in younger
individuals, including small children, have been reported
[9,22–25,29–32]. There is a predominance of males. Clinically,
they present with solitary (rarely), localized or, more com-
monly, generalized plaques and tumors with a characteristic
“bruise-like” violaceous aspect (Figs 16.1, 16.2) due to intra-
tumoral hemorrhage. Ulceration is uncommon. Mucosal
regions may be involved (Fig. 16.3). The morphology of 

Blastic plasmacytoid dendritic cell neoplasm has been the
source of considerable research and progress in recent years.
One of the consequences is that this neoplasm has changed
names several times: in the last edition of this book it was 
still mentioned according to the old World Health Organiza-
tion (WHO) terminology of “blastic NK cell lymphoma;” the
WHO-European Organization for Research and Treatment 
of Cancer (EORTC) classification of primary cutaneous lym-
phomas published in 2005 listed it as “CD4+/CD56+ hemato-
dermic neoplasm” [1], and the term “blastic plasmacytoid
dendritic cell neoplasm” has been adopted by the new WHO
classification of tumors of hematopoietic and lymphoid tissues
published in 2008 [2]. The new terminology derives from
evidence that neoplastic cells differentiate toward a common
myeloid and lymphoid cell precursor, identified recently as
the plasmacytoid type 2 dendritic cell (“plasmacytoid mono-
cyte”) [3–6]. Several other names have been used in the past
for this hematologic neoplasm, including “early plasmacytoid
dendritic cell leukemia–lymphoma” [7,8] and “agranular CD4
CD56 hematodermic neoplasms” [4,6,9–11] among others.
In fact, among all hematological neoplasms this is probably
the entity that has been reported in the literature under 
more names in the last few years. Malignant transformation of
neoplastic cells occurs at a very early stage of differentiation,
so the blastic plasmacytoid dendritic cell neoplasm belongs to
the precursor hematologic neoplasms.

A relationship between the blastic plasmacytoid dendritic
cell neoplasm and myelogenous leukemia has been postulated
[12–17], with evolution into myelogenous leukemia or associ-
ation with previous myelodysplastic syndrome being docu-
mented in a few patients [13,18]. However, typical cases of
acute myeloid leukemia involving the skin usually have a differ-
ent phenotype, and positivity for CD56 is rare (see Chapter 19)
[19]. A complete phenotypic analysis is necessary for differ-
entiation of blastic plasmacytoid dendritic cell neoplasm
from myelogenous leukemia (see below). In this context, it is
interesting to note that overlapping myeloid and lymphoid
features are known also in other neoplasms such as chronic

16

Figure 16.1 Blastic plasmacytoid dendritic cell neoplasm. Small solitary

tumor on the flank. Note deep red (“bruise-like”) color.
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cutaneous lesions is similar to that of the skin manifestations
of myelogenous leukemia. 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 approximately half of the cases at presentation.
Thrombocytopenia, anemia and neutropenia are commonly
found [4].

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 leukemic spread is variable, usually between a few weeks
and several months.

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histologically, blastic plasmacytoid dendritic cell neoplasm is
characterized by a diffuse monomorphous infiltrate of medium-

sized neoplastic 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. Angio-
centricity and/or angiodestruction, necrosis and granulomatous
reactions are uncommon (Fig. 16.6). The morphologic features
are similar to those of skin involvement in myelogenous
leukemia or myeloid sarcoma.

In early lesions there are perivascular infiltrates of blastoid
cells, sometimes admixed with reactive lymphocytes (Fig. 16.7).
In some cases we have observed peculiar morphologic features
characterized by a certain degree of pleomorphism of the cells
with elongated and twisted nuclei resembling large centrocytes
of follicle center lymphoma, diffuse type (Fig. 16.8). As Bcl-6
and multiple myeloma oncogene 1 (MUM-1) may be positive
in a proportion of cells in blastic plasmacytoid dendritic cell
neoplasm, these morphologic features may be the source of a
diagnostic pitfall.

Figure 16.2 Blastic plasmacytoid dendritic cell neoplasm . Multiple

plaques and tumors on the chest. Note “bruise-like” violaceous aspect.

Figure 16.3 Blastic plasmacytoid dendritic cell neoplasm. Involvement of

the oral mucosa.

Figure 16.4 Blastic plasmacytoid dendritic cell neoplasm. Dense diffuse

infiltrate involving the entire dermis and the superficial part of the

subcutaneous fat.

Figure 16.5 Blastic plasmacytoid dendritic cell neoplasm. Monomorphic

proliferation of medium-sized cells.
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Immunophenotype
Phenotypically, the neoplastic cells are positive for CD4 and
CD56 (Fig. 16.9) [6,22,23,33]. TdT is positive in the majority
of the cases in a variable proportion of the cells (Fig. 16.10a),
whereas myeloid antigens, NK cell markers and cytotoxic
proteins are negative (Fig. 16.10b, d). Cases positive for CD68
have been reported (Fig. 16.11), but in our experience CD68
is usually negative (Fig 16.10c) [6,11,23,34,35]. Petrella et al
described positivity for CD123 in all their cases in one series,
a finding confirmed in subsequent studies (Fig. 16.12) [6,36].
The positivity for CD123 underlines the relationship with
plasmacytoid dendritic cells 2, while the positivity for TdT

Figure 16.9 Blastic plasmacytoid dendritic cell neoplasm. Positive reaction

for (a) CD56 and (b) CD4.

Figure 16.7 Blastic plasmacytoid dendritic cell neoplasm. Early lesion

showing (a) perivascular infiltrates of (b) medium-sized blastoid cells.

Figure 16.6 Blastic plasmacytoid dendritic cell neoplasm. Angiocentric

infiltrate of blastoid cells.

Figure 16.8 Blastic plasmacytoid dendritic cell neoplasm. The neoplastic

cells reveal partly a conventional blastoid morphology, partly elongated,

twisted, pleomorphic nuclei resembling large centrocytes (see text).

(a)

(b)

(a)

(b)
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confirms the origin from a precursor cell. Neoplastic cells in a
proportion of cases may be positive for CD2, CD7, and CD45Ra.
Other markers positive in blastic plasmacytoid dendritic cell
neoplasms are Bcl-2, CD43, CD101, HLA-DR, and BDCA-2
(Fig. 16.13a) [37–39]. In some cases we have also observed focal
positivity for Bcl-6 and MUM-1 (Fig. 16.13b, c). Finally, several
new markers have been investigated in blastic plasmacytoid
dendritic cell neoplasm, particularly concerning its differentia-
tion from myelogenous leukemia. The most useful mono-
clonal antibodies in this respect seem to be BCL11A, CD2AP,
and ICSBP/IRF8, which are positive in blastic plasmacytoid
dendritic cell neoplasm but usually negative in myelogenous
leukemia (Fig. 16.13d). The pattern of expression of nucle-
ophosmin, an estrogen-regulated nucleolar protein that is
expressed in a mutated form in the cytoplasm in one-third of
the cases of adult de novo acute myeloid leukemia, differs
between blastic plasmacytoid dendritic cell neoplasms (nuclear
pattern) and myelogenous leukemia (cytoplasmic pattern)
[40]. These observations lend support to the distinction of
blastic plasmacytoid dendritic cell neoplasm from myelogenous

leukemia. The usefulness of all these new markers, however,
should be confirmed in larger studies.

Although the previous term adopted for this entity was
“CD4+/CD56+ hematodermic neoplasm,” cases negative for
CD4 have been recorded [41,42], and CD56 can be negative
as well [43,44]. As CD123, too, may be negative in some cases,
the three markers most widely used for diagnosis of this rare
entity should always be used together and in conjunction
with a broad panel of antibodies directed toward lymphoid
and myeloid lineages, keeping in mind that only integration
of all stainings can allow a precise diagnosis.

Expression of the lymphoid proto-oncogene TCL1 was de-
monstrated in the majority of blastic plasmacytoid dendritic
cell neoplasms in one series, as well as in nodal plasmacytoid
dendritic cells, again emphasizing the likely derivation of this
unusual neoplasm from these cells [36,45,46].

Molecular genetics
There is no association with Epstein–Barr virus (EBV) infec-
tion. Molecular genetic studies reveal that the T-cell receptor

(a) (b)

(d)(c)

Figure 16.10 Blastic plasmacytoid dendritic cell neoplasm. Positivity for (a) TdT and negativity for (b) myeloperoxidase, (c) CD68 and (d) TIA-1.
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Figure 16.12 Blastic plasmacytoid dendritic cell neoplasm. Positivity of

neoplastic cells (periphery of nodule) for CD123. Negative cells in the center

of the nodule represent small reactive lymphocytes.

Figure 16.13 Blastic plasmacytoid dendritic cell neoplasm. Phenotypic features with positivity for (a) Bcl-2 and (b) MUM-1, (c) weak expression of Bcl-6, and

(d) nuclear positivity for IRF8.

Figure 16.11 Blastic plasmacytoid dendritic cell neoplasm. This case

reveals positivity of the majority of neoplastic cells for CD68. In our

experience, this pattern is the exception rather than the rule.

(a)

(c)

(b)

(d)
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(TCR) and immunoglobulin heavy chain (JH) genes are in
germline configuration, but exceptional cases with TCR gene
rearrangement have been observed [47,48]. Thus, although
for practical purposes a monoclonal rearrangement of the TCR
and/or JH genes rules out the diagnosis of blastic plasmacytoid
dendritic cell neoplasm, care should be taken in the inter-
pretation of molecular results. One potential pitfall may be
represented by the presence of small oligoclonal populations
of reactive T- and B-lymphocytes within the infiltrate.

Complex karyotypes and chromosomal abnormalities
involving chromosomes 5q, 6q, 12p, 13q, 15q and 9 have
been observed in blastic plasmacytoid dendritic cell neoplasm
[3]. Gain of chromosome 7q and 22 and loss of chromosomes
3p and 13q was demonstrated by comparative genome
hybridization in one study [49], while recurrent deletion of
regions on chromosome 4 (4q34), chromosome 9 (9p13–p11
and 9q12–q34), and chromosome 13 (13q12–q31) was found
in another study [20], and losses of 9/9p and 13q and gain 
of 7 in a third [50]. The least common denominator of these
studies seems to be the presence of abnormalities involving
chromosomes 9 and 13, which reflects our experience as
well. Different results may be due to the differences existing
between lesions in early or advanced stages of the disease, as
well as the site of involvement of the lesions studied.

Treatment

Treatment of patients with blastic plasmacytoid dendritic 
cell neoplasm should be carried out in a hematologic setting.
The neoplasm should be considered as a form of precursor
aleukemic leukemia cutis and treated accordingly.

The chemotherapy schemes used are those applied for
acute leukemias. Although systemic chemotherapy is usually
followed by rapid, complete primary responses, remissions
are short and recurrences are the rule [51]. The few patients
with prolonged survival (and possibly cure) reported in the
literature received allogenic stem cell transplantation [4,7,
18,52]. Solitary lesions may be treated with radiotherapy,
but systemic chemotherapy should be administered as well.
Remission has been documented in a patient treated with
pralatrexate [53], and maintenance treatment with etoposide
after systemic chemotherapy was successful in another [54].

Prognosis

Blastic plasmacytoid dendritic cell neoplasm is a very aggres-
sive disorder, and the prognosis is very poor. The estimated 
5-year survival is 0% [55]. Patients usually succumb within 
1 year and only in exceptional cases have longer survivals been
reported [4,7,9,32]. 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.
As already mentioned, allogenic bone marrow transplanta-
tion may yield better results, and should be offered as the first
therapeutic option whenever possible [4,7,18,52].

Young age (<40 years) and TdT expression in >50% of 
the neoplastic cells were independent prognostic variables
associated with a better prognosis in one study [37]. Skin
involvement represented an unfavorable prognostic sign in
another study; however, as already mentioned, cutaneous
manifestations are found in the vast majority of patients [56].

Résumé

Clinical Adults, elderly (rarely children). Localized or

generalized “bruise-like” violaceous plaques and

tumors. 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, 56, 123 +
TIA-1 −
CD3, 5, 20 −
TdT +/−
TCL-1 +
CD68 −(+)

Myeloperoxidase −

Genetics Germline configuration of the TCR and JH genes.

No evidence of EBV infection.

Treatment Systemic chemotherapy, allogenic bone marrow

guidelines transplantation.
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Cutaneous lymphoblastic lymphomas

It must be stressed that histologic features alone do not
allow one to differentiate lymphoblastic lymphomas of B
phenotype from those of T cell lineage (see next section).

Clinical features

Children and young adults are usually affected, but cases in
neonates have been also observed [3–15]. Clinically patients
present with large erythematous tumors, usually solitary, com-
monly located on the head and neck (Fig. 17.1). In patients
with precursor B-lymphoblastic leukemia, cutaneous involve-
ment may be the first sign of recurrence after successful 
first-line treatment. In these cases skin manifestations may
be characterized by solitary or localized papules and tumors
that may be difficult to recognize (Fig. 17.2).

Lymphoblastic lymphomas are precursor hematologic neo-
plasms with aggressive behavior and relatively frequent skin
involvement [1]. In spite of extensive staging investigations,
the skin may appear as the only involved site in some patients,
particularly in the B-cell variant of the disease. In our opin-
ion, however, it is difficult to conceive of a truly “primary”
cutaneous lymphoblastic lymphoma, and cases with skin
manifestations and negative staging should be managed as a 
systemic disease from the outset. These cases may resemble
conceptually the so-called “aleukemic” leukemia cutis or the
blastic plasmacytoid dendritic cell neoplasm, where apparent
exclusive cutaneous involvement is invariably followed by
overt leukemic manifestations, usually in a matter of a few
months.

The distinction between leukemic and lymphomatous
forms depends on the involvement of the peripheral blood
and bone marrow, and is sometimes arbitrary. Although
lymphoblastic lymphomas are divided into B and T types,
rarely neoplastic cells do not express B- or T-cell markers,
thus having a so-called “null” phenotype. Distinction of these
cases from other precursor neoplasms (e.g. natural killer
(NK), myeloid) is extremely difficult, as some degree of over-
lapping phenotypic features may be observed.

CUTANEOUS B-LYMPHOBLASTIC
LYMPHOMA

B-lymphoblastic lymphoma is a malignant proliferation 
of precursor B lymphocytes [2]. Cutaneous involvement is
not rare but exact data are not available. Although patients
usually have secondary skin manifestations of acute lym-
phoblastic leukemia with bone marrow and peripheral blood
involvement, primary skin involvement has been observed
occasionally [3–11].

17

Figure 17.1 Cutaneous B-lymphoblastic lymphoma. Large tumor on the

face of an 18-month-old child.
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Histopathology, immunophenotype and
molecular genetics

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. 17.3). Mitoses and necrotic (“apop-
totic”) cells are frequent, and “starry sky” or “mosaic stone”-
like patterns may be seen (Figs 17.4, 17.5). In secondary skin
involvement from B-lymphoblastic leukemia, the pattern at
low power may mimic that of an inflammatory skin condition,
emphasizing the need for careful histologic and immuno-
histochemical examination to make a confident diagnosis
(Fig. 17.6a, b). Immunophenotype

Cutaneous B-lymphoblastic lymphoma expresses usually
CD79a, TdT, CD10 (common acute lymphoblastic leukemia/
lymphoma antigen – CALLA), paired box gene (PAX)-5 and
cytoplasmic μ heavy chains without surface immunoglobu-
lins (Figs 17.6c, d, 17.7). CD20 is positive in the majority of
cases. A proportion of 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.

Molecular genetics
Molecular genetics shows a monoclonal rearrangement of
the immunoglobulin heavy chain (JH) genes in virtually all
cases. Although a polyclonal pattern of the T-cell receptor
(TCR) genes is more commonly found, in a variable propor-
tion of cases a concomitant monoclonal rearrangement of
TCR and JH genes can be observed, giving rise to potential 
pitfalls in the molecular diagnosis of the tumor.

Figure 17.2 Cutaneous B-lymphoblastic lymphoma. Small erythematous

papule on the chest as first sign of recurrence of acute lymphoblastic

leukemia in a 28-year-old man (histopathologic and immunophenotypical

features are depicted in Fig. 17.6).

Figure 17.3 Cutaneous B-lymphoblastic lymphoma. B lymphoblasts with

round nuclei and finely dispersed chromatin.

Figure 17.4 Cutaneous B-lymphoblastic lymphoma. Monomorphous

proliferation of medium-sized cells. Note “starry sky” pattern.

Figure 17.5 Cutaneous B-lymphoblastic lymphoma. Note “mosaic

stone”-like arrangement of neoplastic cells.
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Several genetic aberrations have been described in B-
lymphoblastic lymphoma, resulting in the identification of
specific groups listed in the new World Health Organization
(WHO) classification of tumors of hematopoietic and lym-
phoid tissues [1]. Table 17.1 summarizes the new classifica-
tion of lymphoblastic lymphomas according to the WHO. Two

cases of primary cutaneous B-lymphoblastic lymphoma 
with specific genetic changes have been recently reported in
adult patients, underlining that all subtypes of lymphoblastic
leukemia/lymphoma may involve the skin [16].

Figure 17.6 Cutaneous B-lymphoblastic lymphoma (same case as Fig. 17.2). (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.

(a) (b)

(d)(c)

Table 17.1 Classification of precursor lymphoid neoplasms according

to the WHO [1]

B-lymphoblastic leukemia/lymphoma, NOS

B-lymphoblastic leukemia/lymphoma with recurrent genetic

abnormalities

B-lymphoblastic leukemia/lymphoma with t(9;22)(q34;q11.2); 

BCR-ABL1

B-lymphoblastic leukemia/lymphoma with t(v;11q23); MLL rearranged

B-lymphoblastic leukemia/lymphoma with t(12;21)(p13;q22); 

TEL-AML1 (ETV6-RUNX1)

B-lymphoblastic leukemia/lymphoma with hyperdiploidy

B-lymphoblastic leukemia/lymphoma with hypodiploidy (hypodiploid

ALL)

B-lymphoblastic leukemia/lymphoma with t(5;14)(q31;q32); IL3-IGH

B-lymphoblastic leukemia/lymphoma with t(1;19)(q23;p13.3); 

E2A-PBX1 (TCF3-PBX1)

T-lymphoblastic leukemia/lymphoma

Figure 17.7 Cutaneous B-lymphoblastic lymphoma. Most neoplastic cells

show positivity for CD10.
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Differential diagnosis

The differential diagnosis of cutaneous B-lymphoblastic lym-
phoma includes several entities that may show similar mor-
phologic features. Mantle cell lymphoma contains cells with
more cleaved or irregularly shaped nuclei and with a charac-
teristic immunophenotype (CD5+, cyclin-D1+, CD10−, TdT−)
(see Chapter 13). Myelomonocytic leukemia shows a prolifera-
tion of immature myeloid cells with figurate or “Indian-line”
patterns that stain positive for myeloid markers (e.g. naphtol-
ASD-chloracetate-esterase and myeloperoxidase among others)
and do not reveal a monoclonal rearrangement of the JH gene
(see Chapter 19). Blastic plasmacytoid dendritic cell neoplasm
is characterized by a strong positivity for CD4 and CD56 in
addition to a variable positivity for TdT, as well as by lack of
rearrangement of the JH gene (see Chapter 16). The differential
diagnosis may also include cutaneous Merkel cell tumors and
metastatic neuroendocrine carcinomas, which are character-
ized by the co-expression of cytokeratin filaments, neurofila-
ment proteins, and various other neuroendocrine markers
(e.g. chromogranin-A), in addition to the lack of expression
of lymphoid markers and absence of JH gene rearrangement.

Treatment and prognosis

These patients should be managed in a hematologic setting.
The treatment of choice is systemic chemotherapy, often 
with bone marrow transplantation. Patients with localized
skin disease appear to have a relatively good prognosis but
treatment strategies should be the same as those for systemic
variants of the disease.

CUTANEOUS T-LYMPHOBLASTIC
LYMPHOMA

T-lymphoblastic lymphoma is a malignant proliferation of
precursor T lymphocytes [17]. The exact incidence of specific
skin involvement in these patients is not known. As already
mentioned for the B-cell variant of lymphoblastic lym-
phoma, it should be stressed that histologic features alone do
not allow one to differentiate lymphoblastic lymphomas of 
T phenotype from those of B-cell lineage [3]. In the skin, 
T-lymphoblastic lymphoma almost always represents a sec-
ondary manifestation of a primary extracutaneous disease
[3,18].

Clinical features

Although T-lymphoblastic lymphoma is observed mainly in
children and adolescents, reports of cutaneous involvement
are mainly in adult patients [3,4]. Clinically patients present
with localized or generalized large cutaneous-subcutaneous
tumors (Fig. 17.8) [3,4]. Involvement of the mediastinum
(thymus) is common, and the central nervous system may be
involved as well.

Résumé

Cutaneous B-lymphoblastic lymphoma

Clinical Children, young adults. Solitary tumors.

Preferential location: head and neck.

Morphology Nodular or diffuse infiltrates characterized by

monomorphous proliferations of lymphoblasts.

Immunology CD79a +
CD20 +(−)

CD10 +
PAX5 +
CD34 +/−
TdT +

Genetics Monoclonal rearrangement of the JH gene

detected in the majority of cases. TCR genes may

be clonally rearranged as well.

Treatment Systemic chemotherapy; bone marrow 

guidelines transplantation. Figure 17.8 Cutaneous T-lymphoblastic lymphoma. Subcutaneous

tumors on the leg.
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Histopathology, immunophenotype and
molecular genetics

Histology reveals a monomorphous proliferation of medium-
sized cells characterized by round or convoluted nuclei with
finely dispersed chromatin and scanty cytoplasm (Fig. 17.9).
A “starry sky” pattern is often observed at low magnification
due to the presence of macrophages with inclusion bodies.
There are abundant mitoses and necrotic (apoptotic) cells.

The immunophenotype of neoplastic cells is variable,
depending also upon their degree of differentiation. TdT 
is positive in all cases (Fig. 17.10), and most cases express
cytoplasmic CD3 and CD7 as well. Both CD4 and CD8 can 
be positive or negative. CD1a, CD2, CD5, CD99 and CD34 
are other useful markers, but are not constantly positive.
Expression of B-cell (CD79a) or myeloid cell markers (CD13,
CD33) is present in a minority of cases and may be the source
of diagnostic pitfalls.

Molecular genetics usually shows monoclonally rearranged
TCR and germline JH genes, but clonal rearrangements of
both TCR and JH genes can be observed in a minority of cases.
Several genetic abnormalities have been detected in T-
lymphoblastic leukemia/lymphoma, particularly involving
the TCR loci at 14q11.2 (TCR α and δ), 7q35 (TCR β), and
7p14-15 (TCR γ) [17].

Treatment and prognosis

The treatment of choice is systemic chemotherapy, possibly
followed by bone marrow transplantation. Patients are
treated with schemes similar to those for other types of acute
lymphoblastic leukemia/lymphoma.

Figure 17.9 Cutaneous T-lymphoblastic lymphoma. Medium-sized cells,

some with convoluted nuclei, with finely dispersed chromatin.

Figure 17.10 Cutaneous T-lymphoblastic lymphoma. Positive nuclear

staining for TdT.

Résumé

Cutaneous T-lymphoblastic lymphoma

Clinical Skin involvement mainly in adults. Localized or

generalized large cutaneous or subcutaneous

tumors.

Morphology Monomorphous proliferation of medium-sized

cells with round or convoluted nuclei with finely

dispersed chromatin and scanty cytoplasm.

Immunology TdT +
Cytoplasmic CD3 +
CD1a, 2, 7 +
CD34 + (−)

CD99 +/−

Genetics Monoclonal rearrangement of the TCR genes. In a

minority of cases clonal rearrangement of both

TCR and JH genes.

Treatment Systemic chemotherapy, bone marrow 

guidelines transplantation.
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Cutaneous manifestations of B-cell chronic
lymphocytic leukemia

Histopathology, immunophenotype and
molecular genetics

Histopathology
Histology may show either a patchy perivascular and peri-
adnexal pattern or the presence of dense, monomorphous,
diffuse or nodular infiltrates of lymphocytes (Fig. 18.4) [6].
The subcutaneous fat is involved as a rule. The tumor is com-
posed predominantly of small hyperchromatic lymphocytes
without prominent atypical features (Fig. 18.5). Small nodular
areas with larger cells showing features of prolymphocytes or
paraimmunoblasts (so-called “proliferation centers”) can be
observed occasionally [6]. In some cases other cells such as
eosinophils and epithelioid histiocytes can be found.

In patients with B-CLL, infiltrates of neoplastic lymphocytes
may be observed in biopsy specimens of different cutaneous
conditions, representing specific manifestations of the disease

B-cell chronic lymphocytic leukemia (B-CLL) represents the
most frequent type of chronic lymphocytic leukemia [1].
Cutaneous lesions in patients affected by B-CLL are common.
In most instances they represent non-specific manifestations
related to the impaired immune competence of these patients
or to the ingestion of drugs; in some cases, however, neoplastic
B lymphocytes are found within the skin [2]. Such lesions
are referred to as specific cutaneous manifestations of the dis-
ease or “leukemia cutis.” It must be remembered that under
the same term of “leukemia cutis” specific manifestations of
other types of leukemia, particularly myelogenous leukemia,
have also been described.

Specific infiltrates of B-CLL have been frequently observed
at the site of cutaneous inflammation (see next paragraph),
showing that neoplastic cells retain at least in part the cap-
ability to answer chemotactic stimuli and to migrate to tissues
where inflammation is present. In this context, neoplastic
cells of the B-CLL have been observed in inflammatory
lesions triggered by infectious organisms as well as in the
inflammatory response elicited by cutaneous tumors.

Clinical features

Clinically patients present with localized or generalized ery-
thematous papules, plaques or tumors [2–5]. Ulceration is
uncommon. Peculiar clinical 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 18.1, 18.2) [6]. These latter were often classified in 
the past as pseudolymphoma [7,8], but are in fact specific
cutaneous manifestations of the disease [6,9]. It has been
demonstrated that lesions arising at typical sites of Borrelia
burgdorferi infection (nipple, scrotum, earlobe) also represent
specific manifestations of B-CLL triggered by infection with
B. burgdorferi (Fig. 18.3) [10]. Lesions arising on the nipple
were well known in the past and were termed “leukemia
lymphatica mammillae” in old textbooks.

18

Figure 18.1 Cutaneous B-cell chronic lymphocytic leukemia (B-CLL).

Nodules on the face conferring the aspect of the so-called “facies leonina.”
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at sites of skin inflammation caused by different etiologic 
factors [6,10,11]. A case of cutaneous “composite” lymphoma
with features of both mycosis fungoides and B-CLL has been
observed [12], probably representing a further example of the
phenomenon just described. We have also observed a case 
of cutaneous intravascular large T-cell lymphoma arising in 
a patient with B-CLL, characterized by dermal vessels filled
with cells of the intravascular lymphoma and surrounded by
a perivascular infiltrate of CD20+/CD5+ small lymphocytes 
of the B-CLL. In the lymph nodes, composite lymphomas can
be due to the association of two non-Hodgkin lymphoma
(NHL) types, or of Hodgkin lymphoma and NHL. In the skin,
composite lymphomas are very rare, and precise data on
lymphoma types are not available.

Immunophenotype and molecular genetics
Immunohistology reveals the presence of B lymphocytes char-
acterized by an aberrant immunophenotype (CD20+, CD5+,
CD43+) and by monoclonal expression of immunoglobulin

Figure 18.4 Cutaneous B-CLL. Dense lymphoid infiltrates within the

dermis and subcutaneous fat.

Figure 18.5 Cutaneous B-CLL. Monomorphous infiltrate of small

lymphocytes.

(a) (b)

Figure 18.6 Cutaneous B-CLL. The neoplastic cells are positive for both (a)

CD20 and (b) CD5.

Figure 18.3 Cutaneous B-CLL. Specific skin manifestation at the site of a

Borrelia burgdorferi infection (so-called “leukemia lymphatica mammillae”).

Figure 18.2 Cutaneous B-CLL. Specific skin manifestations at the site of a

previous herpes zoster eruption.

9781405185547_4_018.qxd  2/6/09  9:14  Page 208



CHAPTER 18 Cutaneous manifestations of B-cell chronic lymphocytic leukemia

209

light chains (Fig. 18.6) [6]. CD23 is usually positive, and CD5
may be negative in some cases. A variable population of react-
ive T lymphocytes is usually present.

Molecular genetics shows in most cases a monoclonal rear-
rangement of the immunoglobulin heavy chain (JH) genes.
There is evidence that two relevant prognostic subgroups of
B-CLL can be defined according to the presence or absence of
somatic hypermutations in the neoplastic cells [1]. Reports 
of cutaneous involvement in patients with B-CLL did not
mention the mutation status of the original leukemia, so 
data on frequency of specific skin manifestations in the two
subtypes are lacking.

Treatment and prognosis

Prognosis seems not to be affected by skin involvement [6].
The treatment must be planned according to the hemato-
logic findings. Small solitary or clustered skin lesions may be
removed surgically or by CO2 laser vaporization. Larger
lesions may be treated by radiotherapy. Positive responses to
UV-B therapy and cladribine have been reported [13,14].
Alemtuzumab has been used in a patient with fludarabine-
refractory B-CLL [15]. Rarely skin manifestations may
regress slowly without any specific treatment [16].

Patients with somatic hypermutations (mutated B-CLL)
have a better prognosis than those without mutations (unmu-
tated B-CLL), especially in earlier stages of the disease.

Progression to diffuse large B-cell
lymphoma (Richter’s syndrome)

Large cell transformation of B-CLL (Richter’s syndrome) has
been reported occasionally in the skin [6,17–19]. Patients
present clinically with solitary, large cutaneous tumors.
Histology reveals features of a diffuse large B-cell lymphoma
with many centroblasts and immunoblasts. Immunohistology
shows positivity for B cell markers often with an aberrant pro-
file similar to that described above (CD20+, CD5+, CD43+) and
with monoclonal expression of immunoglobulin light chains.

Molecular genetics reveals the presence of a monoclonal
rearrangement of the JH genes. 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’s syndrome
represents the occurrence of a high-grade lymphoma unre-
lated to the previous B-CLL (a so-called “second lymphoma”)
[14]. It seems that Richter’s syndrome in unmutated B-CLL
is usually clonally related to the original neoplasm, whereas
in unmutated B-CLL it represents more often a second lym-
phoma. The prognosis of patients with cutaneous Richter’s
syndrome (and with Richter’s syndrome in general) is very
poor and treatment is usually ineffective [2,19].

True skin lesions of Richter’s syndrome should be distin-
guished from the rare onset of primary cutaneous B-cell 
lymphoma in patients with B-CLL, as prognosis and manage-
ment are different [18].

Résumé

Clinical Elderly. Solitary, grouped or generalized cutaneous papules, plaques and tumors. Possible onset at sites of previous

inflammation (e.g. herpes simplex or herpes zoster infection, infection by Borrelia burgdorferi) or at sites of cutaneous tumors.

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

syndrome.

Immunology CD20 +
CD5 +(−)

CD43 +
CD23 +
sIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene detected in the majority of cases. Somatic hypermutations detected in 50–60% of

cases. Richter’s syndrome may occur in the skin, and may be clonally related to the B-CLL (usually in unmutated cases) or not.

Treatment Radiotherapy; excision of solitary lesions. Richter’s syndrome should be managed aggressively in a hematologic setting.

guidelines

9781405185547_4_018.qxd  2/6/09  9:14  Page 209



SECTION 5 Specific cutaneous manifestations of leukemias

210

This 67-year-old man with a clinical history of B-CLL had herpes zoster

on the right shoulder. Shortly after the herpes zoster resolved he

developed several confluent papules, plaques and flat tumors at the

site of the previous viral infection (Fig. 18.7a). The lesions did not

respond to topical treatments. A biopsy revealed a specific infiltrate 

of the B-CLL with large cell transformation (Richter’s syndrome) 

(Fig. 18.7b, c). Immunohistology showed an aberrant CD20+/CD5+ phe-

notype of neoplastic cells (Fig. 18.7d). Within a few weeks the patient

experienced rapid progression of the B-CLL and he died 7 months after

onset of specific skin manifestations.

Comment: In this patient specific skin manifestations of the B-CLL

at the site of a previous herpes zoster eruption were the first sign 

of Richter’s syndrome (large cell transformation), and preceded 

the final stage of the disease. Specific manifestations at sites of 

cutaneous inflammation are found more frequently in B-CLL patients

without Richter’s syndrome, but this case shows that exceptions 

can be observed. Although prognosis of B-CLL affecting the skin at

sites of cutaneous inflammation is usually favorable, evidence of

Richter’s syndrome is always associated with poor prognosis and short 

survival.

TEACHING CASE

Figure 18.7

(a)

(c)

(b)

(d)
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Cutaneous manifestations of 
myelogenous leukemia

Clinical features

The majority of patients are adults who present with multi-
ple, localized or generalized papules, plaques and nodules
with a characteristic reddish-brown or violaceous color in 
the context of a known leukemia (Fig. 19.1) [1]. Cases 
have been reported in children and even neonates [20,21].
Interestingly, a neonate with typical “blueberry muffin” 

Myelogenous leukemias are a spectrum of diseases encom-
passing chronic myeloproliferative diseases, myelodysplastic
disorders and acute myeloid leukemias and related disorders.
The classification of these neoplasms has been considerably
changed in the last years, and the new World Health Organ-
ization (WHO) classification of tumors of hematopoietic and
lymphoid tissues takes into consideration genetic features
along with conventional clinical, histopathologic and pheno-
typic aspects (Table 19.1) [1]. However, most reports on skin
involvement predate the new classification, so the frequency
of cutaneous involvement in the different subtypes is not
known. Skin manifestations are more common in patients
with more mature forms of subtypes of it, but can be observed
in all forms of acute myeloid leukemia, as well as in a small
percentage of patients with chronic myelogenous leukemia
and also in those with myelodysplastic syndromes [2–13]. In
these last two groups of patients, skin involvement usually 
is related to transformation or progression of the chronic
myeloid or myelodysplastic disorder. Recently, specific skin
involvement has also been observed in the context of therapy-
related myeloid leukemia [14].

Cases showing isolated extramedullary tumors with myeloid
differentiation have been referred to as chloroma or granulo-
cytic sarcoma in the past, but are currently referred to as
myeloid sarcomas [15–18]. Myeloid sarcoma may precede or
be concomitant with myelogenous leukemia. In the last few
years, some publications dealing with blastic plasmacytoid
dendritic cell neoplasms showed that in some patients a 
relationship between this entity and myelogenous leukemia
exists (see Chapter 16). Indeed, in the WHO classification
blastic plasmacytoid dendritic cell neoplasm is mentioned in
the chapter on acute myeloid leukemia and related precursor
neoplasms (see Table 19.1) [19].

19

Table 19.1 WHO classification of acute myeloid leukemias and related

precursor neoplasms [1].

Acute myeloid leukemia with recurrent genetic abnormalities
AML with t(8;21)(q22;q22); RUNX1-RUNX1T1

AML with inv(16)(p13.1;q22) or t(16;16)(p13.1;q22); CBFB-MYH11

APL with t(15;17)(q22;q12); PML-RARA

AML with t(9;11)(p22;q23); MLLT3-MLL

AML with t(6;9)(p23;q34); DEK-NUP214

AML with inv(3)(q21;q26.2) or t(3;3)(q21;q26.2); RPN1-EVI1

AML (megakaryoblastic) with t(1;22)(p13;q13); RBM15-MKL1

Provisional entity: AML with mutated NPM1

Provisional entity: AML with mutated CEBPA

Acute myeloid leukemia with myelodysplasia-related changes

Therapy-related myeloid neoplasms

Acute myeloid leukemia, not otherwise specified
AML with minimal differentiation

AML without maturation

AML with maturation

Acute myelomonocytic leukemia

Acute monoblastic /monocytic leukemia

Acute erythroid leukemia

Acute megakaryoblastic leukemia

Acute basophilic leukemia

Acute panmyelosis with myelofibrosis

Myeloid sarcoma

Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis

Myeloid leukemia associated with Down syndrome

Blastic plasmacytoid dendritic cell neoplasm
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clinical presentation and skin infiltrates of myelomonocytic
leukemia did not have any other manifestations at staging,
suggesting that “aleukemic” leukemia cutis may be observed
in newborns, too [22]. Involvement of the mucosal regions is
common (Fig. 19.2). Diagnosis of specific cutaneous infiltrates
may be difficult in cases presenting with unusual clinical 
features such as solitary skin nodules, maculopapular erup-
tions clinically resembling drug or viral eruptions or other
uncommon presentations [2,23,24].

Spontaneous regression of skin lesions without treatment
has been observed in congenital myelogenous leukemia [25].

As for other types of leukemia, specific manifestations have
been observed at the site of cutaneous inflammation [26,27].
This phenomenon seems to be more frequent for lesions of
Sweet’s syndrome, but has been observed also at sites of pso-
riasis, basal cell carcinoma, and infusion of gabexate mesilate
that had leaked from the vein, suggesting that there may be 
a predilection for sites of cutaneous inflammation in some
cases [28–30].

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 (“aleukemic” leukemia cutis) [31,32]. These patients
should not be managed in a different way from others with
cutaneous manifestations of known myelogenous leukemia.

Histopathology, immunophenotype and
molecular genetics

Histopathology
There are no differences in the histopathologic features of
skin involvement by acute or chronic myelogenous leukemia
[2]. Specific cutaneous lesions show mild, moderate or dense,
diffuse or nodular dermal infiltrates, often with perivascular
and periadnexal accentuation and sparing of the upper papil-
lary dermis. Involvement of the subcutis is common. In most
cases 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. 19.3). Large cells may
also be seen. Different morphologic features may be observed
in different subtypes of acute myeloid leukemia. 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 reac-
tion may also be observed [2,31,33,34].

Prominent single files of neoplastic cells between collagen
bundles can be observed in the majority of cases (“Indian
filing”) (Fig. 19.4). A distinctive “figurate” pattern charac-
terized by concentric layering of neoplastic cells around
blood vessels and adnexal structures is frequently found 
(Fig. 19.5).

Cutaneous lesions of myeloid sarcoma present with large
cutaneous-subcutaneous tumors composed of myeloblasts or
monoblasts.

Figure 19.1 Cutaneous manifestations of myelogenous leukemia. Large

tumors on the chest in a 40-year-old patient without a leukemic picture who

developed overt leukemia 2 months after the onset of skin lesions

(“aleukemic leukemia cutis”).

Figure 19.2 Cutaneous manifestations of myelogenous leukemia.

Involvement of the gingiva with characteristic violaceous plaques.

Figure 19.3 Cutaneous manifestations of myelogenous leukemia.

Monomorphous infiltrate of atypical monocytoid cells.
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Immunophenotype
The phenotype of cutaneous lesions of myelogenous
leukemia depends on the type of myeloid leukemia. Markers
that are usually expressed by neoplastic cells include lysozyme,
myeloperoxidase, CD13, CD14, CD15, CD33, CD43, CD45,
CD68, and CD117 (Fig. 19.6), but some cases may show pos-
itivity for only a few of these antigens. All these markers 
are available for study on formalin-fixed, paraffin-embedded
sections of tissue, thus allowing phenotypization of routine
material. Staining for naphtol-ASD-chloracetate-esterase
(NASDCl, Leder stain) is positive mainly in cases with a more
mature phenotype, but tends to be negative in more imma-
ture cells. Staining for CD56 is positive in a minority of cases
only; however, as positive cases exist, this marker cannot be
used for reliable differentiation from lesions of blastic plas-
macytoid dendritic cell neoplasm [2,6,35]. As skin lesions of
myelogenous leukemia are commonly positive for CD4 and
rarely for CD123, distinction between these two entities may

be very difficult (for a detailed discussion of differential diag-
nostic features see Chapter 16) [36,37]. Neoplastic cells in some
cases may be positive for S100 protein, thus representing 
a pitfall in the differential diagnosis with histiocytic disorders
(e.g., Langerhans cell histiocytosis) if complete phenotypic
analyses are not carried out.

There seems to be no clear-cut correlation between fea-
tures seen in specific skin infiltrates and the subtype of the
underlying myelogenous leukemia. In addition, a recent
study demonstrated that the phenotype may be different in
bone marrow and skin lesions of patients with acute myeloid
leukemia involving the skin [38].

Molecular genetics
The same t(15;17)(q22;q12) rearrangement has been detected
in bone marrow and skin lesions of a case of acute pro-
myelocytic leukemia, suggesting that fluorescence in situ
hybridization (FISH) may be an adjunctive tool for specific
diagnosis of cutaneous infiltrates [39]. In most reported 
cases of cutaneous manifestations of myelogenous leukemia, 
however, molecular investigations were not carried out.

Treatment and prognosis

The skin manifestations are managed by treating the under-
lying myelogenous leukemia. Patients with “aleukemic leu-
kemia cutis” should be managed in the same way as patients
with blood and/or bone marrow involvement, as the disease
inevitably progresses over short periods of time (usually less
than 1 year, rarely longer) [40].

There seems to be no difference in survival between patients
with specific skin manifestations of acute or chronic myelo-
genous leukemia. The course is aggressive, and survival is
usually of a few months only.

Figure 19.4 Cutaneous manifestations of myelogenous leukemia. Linear

arrangement of neoplastic cells (“Indian filing”).

Figure 19.5 Cutaneous manifestations of myelogenous leukemia. Typical

disposition of neoplastic cells with “layering” around vessels and adnexal

structures (“figurate” pattern).

Figure 19.6 Cutaneous manifestations of myelogenous leukemia. Positive

staining of neoplastic cells for myeloperoxidase.
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Résumé

Clinical Adults. Generalized cutaneous papules, plaques and tumors. Common involvement of mucosal regions (gingival hypertrophy).

Morphology Nodular or diffuse infiltrates characterized by predominance of atypical myeloid cells. “Indian filing”, “figurate” pattern.

Immunology Myeloperoxidase +(−)

NASDCL +(−)

CD13, CD14, CD15, CD33, CD68, CD117 +(−)

CD56 −/+
CD4 +
CD123 −(+)

Treatment Systemic chemotherapy; bone marrow transplantation.

guidelines
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This 55-year-old man presented with scattered livid papules on the

trunk and extremities (Fig. 19.7a, b). He had a history of acute myeloid

leukemia (M5 according to the FAB classification system, acute 

monocytic leukemia according to the WHO 2008 scheme) in complete

remission after bone marrow transplantation. A bone marrow biopsy

at time of onset of skin lesions did not show signs of recurrent disease.

Biopsy of a cutaneous papule revealed a sparse infiltrate composed

mainly of myeloid cells (Fig. 19.7c, d) that were positive for CD68 

(Fig. 19.7e) and CD117. A diagnosis of cutaneous relapse of the

myeloid leukemia was made. A second bone marrow transplantation

was attempted, but the patient succumbed to sepsis.

Comment: This case illustrates the difficulties in establishing a 

diagnosis of specific cutaneous manifestations of myeloid leukemia 

in early lesions of the disease. Although the infiltrate may mimic 

that of an inflammatory skin disorder, morphology of the cells and

phenotype allow one to make the correct diagnosis. The case also

shows the possibility that a relapse may be diagnosed in the skin with-

out evident bone marrow involvement (aleukemic leukemia cutis),

underlining the need for proper evaluation of cutaneous lesions in

these patients.

TEACHING CASE

(a)

(b) (e)

(c)

(d)

Figure 19.7
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Cutaneous manifestations of 
other leukemias

Immunohistology shows an α/β T-helper phenotype (βF1+,
CD2+, CD3+, CD4+, CD7+, CD8−) in the majority of lesions,
but co-expression of CD4 and CD8 is found in about one-
fourth of cases. CD52 is strongly expressed. Markers of T-
lymphoblastic leukemia/lymphoma (TdT, CD1a) are negative.

The T-cell receptor (TCR) genes are monoclonally rearranged.
The most frequent chromosomal aberration is inversion of
chromosome 14 with breakpoints in the long arm at q11 and
q32 [2].

The disease usually runs an aggressive course and prog-
nosis is poor. Recently treatment with anti-CD52 antibody
(Campath) has shown promising results [4]. The rationale
for the treatment is provided by the CD52 positivity of neo-
plastic cells.

Besides B-cell chronic lymphocytic leukemia (B-CLL) and
myelogenous leukemias (see Chapters 18 and 19), the skin
may be the site of specific manifestations in other types of
leukemia. In most cases the leukemia is already known and
cutaneous lesions are not biopsied, as the diagnosis is already
established. Thus, these patients are seldom sent to dermato-
logic departments, and the exact incidence of skin lesions in
various types of leukemia is unknown.

Most cases of skin involvement by different types of
leukemia present with papules, plaques and nodules that
retain, at least in part, the histopathologic and phenotypic
features of the original disease. Some leukemias described in
the following paragraphs present with peculiar manifesta-
tions that pose problems in the differential diagnosis and are
worth a brief description.

Interestingly, similar to what may be observed in B-CLL
and myelogenous leukemias, in other types of leukemia
specific skin manifestations have also been found at sites of
cutaneous inflammation, suggesting that this mechanism of
skin infiltration is common to several types of leukemia, irre-
spective of the specific classification [1]. In this context, we
have observed patients with Sézary syndrome or with late
leukemic manifestations of mycosis fungoides who devel-
oped specific skin manifestations at the site of drug eruptions,
probably following a mechanism similar to that observed in
leukemic infiltrates at sites of skin inflammation.

T-CELL PROLYMPHOCYTIC LEUKEMIA

T-cell prolymphocytic leukemia (T-PLL) is a rare hematologic
disease [2]. Cutaneous involvement occurs in up to one-third
of patients and is characterized by papules, plaques or tumors
often indistinguishable from those of mycosis fungoides/
Sézary syndrome. Erythroderma may develop (Fig. 20.1). Skin
manifestations may be the first sign of the disease [3].

Histology reveals a monomorphous infiltrate of small 
lymphocytes, sometimes with epidermotropism (Fig. 20.2).

20

Figure 20.1 Cutaneous involvement in T-cell prolymphocytic leukemia.

Erythematous scaly lesions on the face in a patient with erythroderma. 

The clinical picture is indistinguishable from that of Sézary syndrome.
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It is interesting to note that a recent report described a
patient with a previous “lymphomatoid contact dermatitis”
who in follow-up developed a T-PLL, once more showing 
the difficulties in diagnosis and differential diagnosis of 
cutaneous lymphoproliferative diseases [5].

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

young Asian patients [6]. There is a strong association with
Epstein–Barr virus (EBV) infection, and a distinct overlap
with extranodal NK cell lymphoma, nasal type. It has 
been suggested that this disease represents the leukemic
form of extranodal NK/T-cell lymphoma, nasal type (see
Chapter 6).

The skin may be involved, usually concurrently with blood
and bone marrow manifestations. Liver and spleen are also
frequently affected.

Neoplastic cells present variable morphology (Fig. 20.3)
and have a phenotype identical to extranodal NK-cell lym-
phoma, nasal type, characterized by expression of CD2, CD56
and cytotoxic proteins, negativity for CD3, and positivity 
for CD3ε. In situ hybridization for EBV is positive as a rule
(Fig. 20.4). TCR genes are in germline configuration.

The prognosis is very poor, as the disease usually runs a
fulminant course. Treatment should be administered in a
hematologic setting.

Figure 20.2 Cutaneous involvement in T-cell prolymphocytic leukemia.

Dense band-like infiltrate of lymphocytes with epidermotropism. The

histopathologic features are indistinguishable from those of mycosis

fungoides and Sézary syndrome.

Figure 20.3 Cutaneous aggressive NK cell leukemia. Perivascular

infiltrates of small- and medium-sized cells admixed with a few large cells.

Figure 20.4 Cutaneous aggressive NK cell leukemia. Positive signal upon

in situ hybridization for EBV (EBER-1).

Résumé

T-cell prolymphocytic leukemia

Clinical Adults. Generalized papules, plaques and tumors.

Erythroderma may develop.

Morphology Histopathologic features similar to those of

mycosis fungoides/Sézary syndrome.

Immunology CD2, 3, 4, 5, 7 +
CD52 +
CD8 − (about 25% of cases 

CD4+/CD8+)

bF1 +
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

AGGRESSIVE NATURAL KILLER CELL
LEUKEMIA

Aggressive natural killer (NK) cell leukemia is characterized
by a proliferation of NK cells, observed predominantly in
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Résumé

Aggressive NK cell leukemia

Clinical Adolescents, young adults; mostly Asian patients. 

Generalized papules, plaques and tumors.

Morphology Histopathologic features similar to those of 

extranodal NK/T-cell lymphoma, nasal type.

Immunology CD2, 56 +
CD3 −
CD3ε +
EBER-1 +

Genetics TCR genes in germline configuration.

Treatment Systemic chemotherapy, bone marrow 

guidelines transplantation (usually fulminant course in spite 

of treatment).
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Cutaneous manifestations of 
Hodgkin lymphoma

disorders including mycosis fungoides, lymphomatoid papu-
losis and anaplastic large cell lymphoma (see also Chapters 2
and 4) [19–27]. Cases of Hodgkin lymphoma associated with
granulomatous slack skin have also been described [28,29].
These may represent examples of mycosis fungoides-associated
granulomatous slack skin in patients with Hodgkin lym-
phoma rather than true specific cutaneous manifestations 
of the Hodgkin lymphoma. Similarly, the patient reported 
as having “follicular mucinosis” in association with Hodgkin
lymphoma [30] may perhaps have had co-existent mycosis
fungoides-associated follicular mucinosis.

The onset of cutaneous manifestations of Hodgkin lymphoma
has been observed in an HIV-infected patient [31], and nodal
Hodgkin lymphoma may arise in the setting of immune sup-
pression (see Chapter 15).

Clinical features

Clinically, skin lesions in Hodgkin lymphoma are usually con-
fined to the drainage area of affected lymph nodes (retrograde
lymphatic spread) [8,32]. Papules, plaques and tumors may
all be observed (Figs 21.1, 21.2) [32,33]. Ulceration is not
uncommon. In some cases lesions are generalized.

As already mentioned, rare patients with primary cutaneous
Hodgkin lymphoma have been described, some of whom
have developed nodal specific manifestations of the disease
after variable periods of time (sometimes several years) [15–
17,34].

Histopathology, immunophenotype and
molecular genetics

Histology shows the typical features of Hodgkin lymphoma
with Reed–Sternberg and Hodgkin cells on a background of
small lymphocytes, histiocytes, eosinophils and plasma cells
(Figs 21.3, 21.4) [32]. Reed–Sternberg cells may be absent 
in some cutaneous lesions. 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 cutaneous anaplastic large cell lymphoma.

Hodgkin lymphoma is regarded as a distinct malignant lym-
phoma characterized by the presence of neoplastic Reed–
Sternberg cells in association with different patterns of react-
ive cells. It is now accepted that more than 90% of cases of
Hodgkin lymphoma represent variants of B-cell lymphomas.
A viral etiology is possible because the Epstein–Barr virus
(EBV) 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 involve-
ment, although occasional cases are still reported [9–14].
Rare cases of Hodgkin lymphoma presenting as primary dis-
ease in the skin have also been described [15–17]. It should
be noted that some authors consider these to be examples of
cutaneous anaplastic large cell lymphoma or lymphomatoid
papulosis rather than true cases of primary cutaneous Hodgkin
lymphoma. However, in rare cases complete phenotypic ana-
lyses revealed features that are indeed supporting the diagnosis
of Hodgkin lymphoma, and it may be that in exceptional
cases Hodgkin lymphoma arises primary in the skin without
concomitant extracutaneous disease.

It is not possible to classify skin lesions according to the histo-
pathologic subtypes seen in lymph nodes and recognized in the
World Health Organization (WHO) classification of tumors of
hematopoietic and lymphoid tissues (nodular lymphocyte-
predominant Hodgkin lymphoma, nodular sclerosis classic
Hodgkin lymphoma, mixed cellularity classic Hodgkin lym-
phoma, lymphocyte-rich classic Hodgkin lymphoma, and
lymphocyte-depleted classic Hodgkin lymphoma) [18].

Besides specific involvement by neoplastic cells, as in all
systemic lymphomas the skin may be the site of non-specific
cutaneous manifestations including non-specific dermatitis
and pruritus sine materia, among others [19]. This last condi-
tion is a characteristic (albeit not pathognomonic) sign of the
disease, and the diagnosis of Hodgkin lymphoma should always
be considered in these patients.

Nodal Hodgkin lymphoma may be preceded by, concomit-
ant with or followed by other cutaneous lymphoproliferative

21
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Immunohistology reveals in most cases a CD30+, CD15+

phenotype of Reed–Sternberg and Hodgkin cells, although
CD15 may be negative in some cases [32,35]. The small lym-
phocytes are of both B- and T-cell lineages.

In the lymph nodes, neoplastic cells in nodular lympho-
cyte-predominant Hodgkin lymphoma are positive for CD45,
CD20, CD79a, and Bcl-6. CD30 and CD15 are usually negative
in this subtype. In the classic Hodgkin lymphoma subtypes, in
the lymph nodes neoplastic cells are always positive for CD30,
and only rarely positive for CD20 or CD79a. CD15 is usually
positive in a proportion of the cells. PAX5 is almost always
positive in these subtypes, and confirms the differentiation
toward the B-cell lineage.

There are no molecular data on specific cutaneous mani-
festations of Hodgkin lymphoma.

Figure 21.3 Cutaneous Hodgkin lymphoma. Reed–Sternberg cell (arrow)

on the background of small lymphocytes, histiocytes and eosinophils.

Figure 21.4 Cutaneous Hodgkin lymphoma. Large Hodgkin cell with

eosinophilic nucleolus (arrow) admixed with small lymphocytes, histiocytes

and eosinophils.

Figure 21.1 Cutaneous Hodgkin lymphoma. Large ulcerated tumor on

the right shoulder.

Figure 21.2 Cutaneous Hodgkin lymphoma. Papules and small nodules

on the arm.

9781405185547_4_021.qxd  29/5/09  15:01  Page 226



CHAPTER 21 Cutaneous manifestations of Hodgkin lymphoma

227

Treatment and prognosis

Patients with specific cutaneous manifestations of Hodgkin
lymphoma should be treated in a hematologic setting accord-
ing to schemes tailored for the underlying disease. In the past,
the prognosis for patients with skin manifestations of nodal
Hodgkin lymphoma was poor in spite of aggressive treatment.
Modern treatment modalities have resulted in a steady decline
in the onset of specific skin manifestations. Because only
occasional patients present with cutaneous involvement, there
is little information on which to base both prognostic evalua-
tion and therapeutic options. However, cutaneous Hodgkin
lymphoma usually represents advanced (stage IV) disease
and carries a bad prognosis.

8. Benninghoff DL, Medina A, Alexander LL, Camiel MR. The

mode of spread of Hodgkin’s disease to the skin. Cancer 1970;26:

1135–1140.

9. Derrick EK, Deutsch GP, Price ML. Cutaneous extension of

Hodgkin’s disease. J R Soc Med 1991;84:684–685.

10. Nelson MC, Petrik JH, Lack EE et al. Lymphocyte-predominant

Hodgkin disease manifested as a subcutaneous arm mass. Am J

Radiol 1990;155:658–659.

11. Tassies D, Sierra J, Montserrat E et al. Specific cutaneous involve-

ment in Hodgkin’s disease. Hematol Oncol 1992;10:75–79.

12. Takagawa S, Maruyama R, Yokozeki H et al. Skin invasion of

Hodgkin’s disease mimicking scrofuloderma. Dermatology 1999;

199:268–270.

13. Introcaso CE, Kantor J, Porter DL, Junkins-Hopkins JM. Cutaneous

Hodgkin’s disease. J Am Acad Dermatol 2008;58:295–298.

14. Garcia-Morales I, Herrera-Saval A, Rios JJ, Camacho F.

Zosteriform cutaneous metastases from Hodgkin’s lymphoma in

a patient with scrofuloderma and nodal tuberculosis. Br J

Dermatol 2004;151:722–724.

15. Sioutos N, Kerl H, Murphy SB, Kadin ME. Primary cutaneous

Hodgkin disease: unique clinical, morphologic and immunophe-

notypic findings. Am J Dermatopathol 1994;16:2–8.

16. Kumar S, Kingma DW, Weiss WB, Raffeld M, Jaffe ES. Primary

cutaneous Hodgkin’s disease with evolution to systemic disease:

association with Epstein–Barr virus. Am J Surg Pathol 1996;

20:754–759.

17. Guitart J, Fretzin D. Skin as the primary site of Hodgkin’s dis-

ease: a case report of primary cutaneous Hodgkin’s disease and

review of its relationship with non-Hodgkin’s lymphoma. Am J

Dermatopathol 1998;20:218–222.

18. Swerdlow SH, Campo E, Harris NL et al., eds. WHO Classification of

Tumours of Haematopoietic and Lymphoid Tissues. Lyon: IARC Press,

2008: 321–334.

19. Rubenstein M, Duvic M. Cutaneous manifestations of Hodgkin’s

disease. Int J Dermatol 2006;45:251–256.

20. Caya JG, Choi H, Tieu TM, Wollenberg NJ, Almagro UA. Hodgkin’s

disease followed by mycosis fungoides in the same patient: case

report and review of the literature. Cancer 1984;53:463–467.

21. Clement M, Bhakri H, Monk B et al. Mycosis fungoides and

Hodgkin’s disease. J R Soc Med 1984;77:1037–1038.

22. Davis TH, Morton CC, Miller-Cassman R, Balk SP, Kadin ME.

Hodgkin’s disease, lymphomatoid papulosis, and cutaneous T-

cell lymphoma derived from a common T-cell clone. N Engl J

Med 1992;326:1115–1122.

23. Hawkins KA, Schinella R, Schwartz M et al. Simultaneous occur-

rence of mycosis fungoides and Hodgkin disease. Am J Hematol

1983;14:355–362.

24. Kadin ME. Lymphomatoid papulosis and associated lymphomas:

how are they related? Arch Dermatol 1993;129:351–353.

25. Kamarashev J, Dummer R, Hess Schmid M et al. Primary 

cutaneous T-cell-rich B-cell lymphoma and Hodgkin’s disease 

in a patient with Gardner’s syndrome. Dermatology 2000;201:

362–365.

26. Simrell CR, Boccia RV, Longo DL, Jaffe ES. Coexisting Hodgkin’s

disease and mycosis fungoides. Arch Pathol Lab Med 1986;110:

1029–1034.

27. Weinman VF, Ackerman AB. Lymphomatoid papulosis: a critical

review and new findings. Am J Dermatopathol 1981;3:129–162.

Résumé

Clinical Adults. Solitary, grouped or, rarely, generalized 

cutaneous papules, plaques and tumors. 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 underlying 

guidelines disease. Radiotherapy of isolated skin tumors.
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Pseudolymphomas of the skin

Cutaneous pseudolymphomas associated with infectious
organisms (such as Borrelia burgdorferi lymphocytoma) com-
monly arise in regions with endemic B. burgdorferi 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. It
should be remembered that Borrelia infection has been con-
vincingly linked to some cases of cutaneous B-cell lymphoma
as well, so detection of Borrelia DNA is not equivalent with a
diagnosis of benignancy (see Chapter 11).

The clinical manifestations of cutaneous pseudolymphomas
are protean. The lesions are often solitary although they 
may be regionally clustered or generalized in distribution.
Cutaneous pseudolymphomas may also show the features of
generalized erythroderma. The course of pseudolymphomas
varies considerably. The lesions may persist for weeks, months
or even years; they may resolve spontaneously and they may
recur unpredictably.

Histologic criteria for the diagnosis of cutaneous pseudo-
lymphomas include two main features: (i) the architectural
pattern of the infiltrates; and (ii) the cellular composition of
those infiltrates, which frequently show a mixed character.
These histologic features need to be integrated carefully with
the immunophenotypical data [11–13]. The introduction of
polymerase chain reaction (PCR) analysis of the rearrange-
ment of the T-cell receptor (TCR) and immunoglobulin
heavy-chain (JH) genes allows the clonality of cutaneous T-
and B-cell infiltrates to be established [14–17]. Although, as
a rule, malignant lymphomas reveal a monoclonal population
of lymphocytes whereas pseudolymphomas show a poly-
clonal infiltrate, it must be underlined that demonstration of
monoclonality may be lacking in true malignant lymphomas,
and that a distinct proportion of cutaneous pseudolymphomas
harbor a monoclonal T- or B-cell population. In addition,
pseudoclonality represents a pitfall in cutaneous infiltrates
(see Chapter 1), particularly when results are interpreted with-
out knowledge of other data [18]. In this context, it must be
clearly stated that differentiation of benign from malignant
lymphoid infiltrates of the skin is possible only after care-
ful synthesis and integration of the clinical, histopathologic,
immunophenotypical and molecular features. In some cases,
the true diagnosis will be revealed only at follow-up.

Pseudolymphomas of the skin are benign lymphocytic pro-
liferations that simulate cutaneous malignant lymphomas
clinically and/or histopathologically [1–6]. The term pseu-
dolymphoma is not specific but merely descriptive, as it en-
compasses reactive skin conditions with different etiologies,
pathogeneses, clinicopathologic presentations and behaviors.
Cutaneous pseudolymphomas are traditionally divided into
T- and B-cell pseudolymphomas according to the histopatho-
logic and immunophenotypical features [7], although in many
conditions this distinction is artificial. For example, pseudo-
lymphomas 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 clinico-
pathologic entities (Table 22.1).

In recent years, many reactive skin diseases have been
added to the list of cutaneous pseudolymphomas, mainly
because of the presence of histopathologic features similar 
to those observed in malignant lymphomas of the skin. 
On the other hand, several entities classified in the past as
cutaneous pseudolymphomas have been reclassified as low-
grade malignant lymphomas, based on clinicopathologic 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 
dermatoses,” that is, reactive skin conditions with mono-
clonal populations of T or B lymphocytes showing a possible
evolution into clear-cut cutaneous malignant lymphoma, has
brought confusion to an already confused field [8–10]. True
“progression” 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, prevalence
and geographic distribution of cutaneous pseudolymphomas.

22
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Actinic reticuloid

The concept of chronic actinic dermatitis encompasses four
chronic photodermatoses: persistent light reactivity, photo-

sensitivity dermatitis, photosensitive eczema and actinic
reticuloid [19–22]. Actinic reticuloid is a severe persistent
photodermatitis that usually affects older men. The disease 
is characterized by extreme photosensitivity to a broad 
spectrum of UV radiation [23]. Clinically and histologically, 

Simulated malignant lymphoma

Mycosis fungoides/Sézary syndrome

Cytotoxic NK/T-cell lymphomas or Lymphomatoid papulosis/cutaneous 

anaplastic large cell lymphoma

Lymphomatoid papulosis/cutaneous anaplastic large cell lymphoma

Subcutaneous “panniculitis-like” T-cell lymphoma

Follicle center lymphoma

Marginal zone B-cell lymphoma

Diffuse large B-cell lymphoma

Follicle center lymphoma

Marginal zone B-cell lymphoma

Marginal zone B-cell lymphoma, plasmacytic variant

Cutaneous manifestations of B-cell chronic lymphocytic leukemia

Cutaneous manifestations of myeloid leukemia

Intravascular diffuse large cell lymphoma

Table 22.1 Classification of cutaneous pseudolymphomas

Clinicopathologic entity

Actinic reticuloid

Lymphomatoid contact dermatitis

Solitary T-cell pseudolymphoma (superficial type)

Lichenoid (“lymphomatoid”) keratosis

Lichenoid pigmented purpuric dermatitis (including lichen aureus)

Lichen sclerosus et atrophicus

Vitiligo (inflammatory stages)

Annular lichenoid dermatitis of youth (exact nosology yet unclear)

CD8+ cutaneous infiltrates in HIV-infected patients

Lymphomatoid drug reaction, T-cell type

Pseudolymphomas in tattoos, T-cell type

Pseudolymphomas at sites of vaccination, T-cell type

Mycosis fungoides-like infiltrates in regressing malignant epithelial and 

melanocytic tumors

Pseudolymphomas in herpes simplex or herpes zoster infections 

PLEVA, including the febrile ulceronecrotic variant

Atypical lymphoid infiltrates (CD30+) associated with: orf, milker’s nodule, 

molluscum contagiosum and other infectious disorders

Persistent arthropod bite reactions (including nodular scabies)

Drug eruptions with clusters of CD30+ lymphocytes

Other reactive infiltrates with CD30+ cells

Lupus panniculitis

Lymphocytoma cutis

Lymphomatoid drug reaction, B-cell type

Pseudolymphoma after vaccination, B-cell type

Pseudolymphoma in tattoos, B-cell type

Morphea, inflammatory stage

Syphilis (secondary)

“Acral pseudolymphomatous angiokeratoma” (small papular pseudolymphoma)

Inflammatory pseudotumor (plasma cell granuloma)

Cutaneous plasmacytosis

Lymphocytic infiltration of the skin (Jessner–Kanof)

Cutaneous extramedullary hematopoiesis

Reactive angio-endotheliomatosis/intravascular histiocytosis

Benign intravascular proliferation of lymphoid blasts

9781405185547_4_022.qxd  2/6/09  9:19  Page 232



CHAPTER 22 Pseudolymphomas of the skin

233

it has many of the features of mycosis fungoides and Sézary
syndrome. The patients present in the early stages with 
erythemas on the face and neck and on the back of the hands
(Fig. 22.1). Ectropion may be present. As the eruption pro-
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 
erythroderma is common in these patients [24]. A “leonine”
face with deep furrowing of markedly thickened skin as 
well as diffuse alopecia can also be seen. Pruritus is gener-
ally severe and intractable and may lead to attempts at 
suicide. The disease is chronic and shows no tendency to
spontaneous remission [25]. 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 [26,27].

Histologic examination reveals dense, superficial or deep
perivascular mixed-cell infiltrates of lymphocytes, histiocytes,
plasma cells and eosinophils as well as some atypical mono-
nuclear cells with hyperchromatic lobulated nuclei (Fig. 22.2).
In the upper part of the dermis the infiltrate is band-like 
or patchy. The papillary dermis is usually thickened. 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 characterized by the
predominance of CD8+ T cells [28–30].

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 [31]. A low helper:suppressor ratio in the peri-
pheral blood has been found in patients with erythrodermic
actinic reticuloid, as opposed to the high ratio commonly
observed in patients with Sézary syndrome [32]. Unlike patients
with mycosis fungoides and Sézary syndrome, on phototest-
ing, patients with chronic actinic dermatitis are sensitive to
UV-B, UV-A 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 [33].
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 UV-A (PUVA), 
interferon-α or a combination treatment with azathioprine,
hydroxychloroquine and prednisone. Ciclosporin (sometimes
combined with bath PUVA) or topical tacrolimus ointment
(especially for facial lesions) also appears to be effective [34–36].

Lymphomatoid contact dermatitis

The term lymphomatoid contact dermatitis was coined by
Gomez Orbaneja et al. in 1976 [37]. These authors described
four patients with persistent allergic contact dermatitis proved
by patch tests. The clinical picture and histologic features in
their patients were highly suggestive of mycosis fungoides.
Clinically, lymphomatoid contact dermatitis is characterized
by pruritic erythematous plaques (Fig. 22.3). Generalized

Figure 22.1 Actinic reticuloid. Erythematous scaling lesions on the face.

Figure 22.2 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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these intraepidermal collections (Fig. 22.6). Analysis of TCR
gene rearrangement commonly shows a polyclonal population
of T lymphocytes in the skin lesions of lymphomatoid contact
dermatitis. However, in the majority of patch test lesions in
patients with “conventional” contact dermatitis, monoclonal-
ity can be observed by Southern blotting, demonstrating that
the finding of a clonal population of T lymphocytes in such
patients does not have any diagnostic implications [39].

Patch tests for a variety of common antigens can give a 
positive reaction in lymphomatoid contact dermatitis, and
the diagnosis should be reserved for patients in whom the
lymphomatoid skin lesions are caused by a positively react-
ing 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.

Figure 22.3 Lymphomatoid contact dermatitis. Erythematous papules

and small plaques on the forehead.

Figure 22.5 Lymphomatoid contact dermatitis. Spongiotic vesicle with

Langerhans cells, keratinocytes and a few lymphocytes simulating “Darier’s

nests” (“Pautrier’s microabscesses”).

Figure 22.6 Lymphomatoid contact dermatitis. Staining for CD1a reveals

large numbers of Langerhans cells within the intraepidermal nests.

Figure 22.4 Lymphomatoid contact dermatitis. Band-like infiltrate in 

the superficial dermis with focal spongiosis and intraepidermal collections 

of cells.

plaques or exfoliative erythroderma can be observed rarely.
The lesions undergo phases of exacerbation and remission.

Histologically, lymphomatoid contact dermatitis resembles
mycosis fungoides (Fig. 22.4) [38]. The differentiation is deter-
mined mainly on the basis of changes within the epidermis.
In lymphomatoid contact dermatitis, there are usually only a
few intraepidermal atypical lymphocytes that have no tend-
ency to form “Darier’s nests” (“Pautrier’s microabscesses”).
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. 22.5). Staining for CD1a highlights Langerhans cells in
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Solitary T-cell pseudolymphoma

This is probably one of the most controversial types of 
pseudolymphoma, as definition and differential diagnostic
criteria are not clear, lesions with different clinicopathologic
features have been included in different reports, and many
overlaps with cutaneous small/medium pleomorphic T-cell
lymphoma exist (see Chapter 8). In short, the literature is
confusing, as similar cases were included in different diag-
nostic categories.

At least two different conditions have been described in the
literature as solitary T-cell pseudolymphoma. One is charac-
terized by superficial lesions with clinicopathologic features
similar to those observed in mycosis fungoides, and arises in
patients who are not obviously taking any drug (thus ruling out
the diagnosis of lymphomatoid drug eruption; see correspond-
ing section in this chapter) [40,41]. There may be an overlap
between this variant of solitary T-cell pseudolymphoma 
and so-called lichenoid keratosis (see below). The lesions are 
frequently located on the breasts of adult women (Fig. 22.7).
Histology reveals a band-like infiltrate in an expanded papillary
dermis, sometimes with exocytosis of lymphocytes within the
epidermis (Figs 22.8, 22.9). In several patients, a monoclonal
rearrangement 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 pseudo-
lymphoma, but at present it is not possible to establish with
certainty whether they are wholly benign monoclonal lym-
phoid proliferations or represent a variant of cutaneous T-cell
lymphoma with a very favorable course [42]. Surgical excision
results in complete remission; recurrences are uncommon.

The second type presents with nodular lesions and reveals
overlapping features with cutaneous small/medium pleo-
morphic T-cell lymphoma, and it is currently unclear whether
these lesions represent a reactive process or a low-grade
malignant T-cell lymphoma [43–45]. A detailed discussion

of nomenclature, clinicopathologic features and differential
diagnosis of these cases is provided in Chapter 8.

Lichenoid (lymphomatoid) keratosis

Lichenoid (lymphomatoid) keratosis is a benign epithelial
neoplasm, related in some cases to seborrheic keratosis and
lentigo actinica (Fig. 22.10) [46–48]. Patients are elderly
adults with small scaly plaques located usually on the trunk.
The histopathologic features with dense band-like inflam-
matory lymphoid infiltrates and often epidermotropism of
lymphocytes may be indistinguishable from those of mycosis
fungoides (Fig. 22.11) [49]. Moreover, clonality of T lympho-
cytes can sometimes be found in these lesions. In many cases,
on the edge of the inflammatory infiltrate there are small
rests of an epithelial neoplasm (seborrheic keratosis, lentigo
actinica) that underwent regression. Accurate clinicopatho-
logic correlation is crucial to establish a correct diagnosis.

Differentiation of lichenoid (lymphomatoid) keratosis
from one variant of solitary T-cell pseudolymphoma may be
impossible in cases that do not show clear-cut features of an

Figure 22.8 Solitary T-cell pseudolymphoma. Dense band-like infiltrate in

the upper dermis.

Figure 22.9 Solitary T-cell pseudolymphoma. Note focal epidermotropism

of lymphocytes (detail of Fig. 22.8).

Figure 22.7 Solitary T-cell pseudolymphoma. Solitary plaque on the

breast.
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epithelial neoplasm, and the two conditions may be strictly
related (see above).

Lichen aureus/lichenoid pigmented 
purpuric dermatitis

Lichen aureus is a benign skin condition characterized by
asymmetric persistent purpuric skin macules and thin plaques
with a typical golden-brown color clinically (Fig. 22.12), 
and by a band-like lymphocytic infiltrate that may simulate
mycosis fungoides histopathologically (Fig. 22.13) [50].
Patients are usually adults with asymmetric, solitary or, 
more commonly, localized lesions. Molecular analyses may
reveal T-lymphocyte clonality in some cases [50]. Accurate
clinicopathologic correlation is crucial to establish a correct
diagnosis. Local steroid ointments or PUVA therapy can be
used to treat lichen aureus.

A relationship between lichen aureus or lichenoid pigmented
purpuric dermatitis and mycosis fungoides has been postulated
(see also Chapter 2) [50–53]. In a large group of patients with
long follow-up data, however, we could not observe any pro-
gression from conventional lichen aureus to mycosis fungoides
[54]. On the other hand, some patients showed persistent
lesions with clonal populations of T lymphocytes after many
years of follow-up, suggesting that lichen aureus may belong
to a spectrum of clonal dermatoses. Nonetheless, we believe
that lichen aureus is a benign inflammatory disorder, and

Figure 22.10 Lichenoid (lymphomatoid) keratosis. Small scaly plaque on

the breast.

Figure 22.11 Lichenoid (lymphomatoid) keratosis. Band-like infiltrate of

lymphocytes with exocytosis in the lower layers of the epidermis.

Figure 22.12 Lichen aureus. Localized macules with characteristic 

brown-orange color.

Figure 22.13 Lichen aureus. Dense infiltrate of lymphocytes with

prominent extravasation of erythrocytes and vacuolar changes of the basal

keratinocytes.
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Figure 22.14 Lichen sclerosus. Dense band-like infiltrate of lymphocytes

with exocytosis within the lower layers of the epidermis.

Figure 22.15 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. 22.14).

Figure 22.17 Vitiligo, inflammatory stage. Superficial infiltrate with

exocytosis of lymphocytes within the lower part of the epidermis.

Figure 22.16 Lichen sclerosus. Staining for CD3 highlights the

intraepidermal T lymphocytes.

a correct diagnosis. In this context, a diagnosis of mycosis
fungoides on genital skin should never be made without a
precise correlation between histopathologic and clinical fea-
tures, even in cases that show monoclonality of the infiltrate.
More specifically, we have never come across patients with
solitary mycosis fungoides located on the genital skin.

Vitiligo

A lichenoid inflammation can be observed in the early
(inflammatory) stage of vitiligo [60]. Some of these cases
present with clinical and histopathologic features mimick-
ing those of mycosis fungoides (Fig. 22.17) [61]. Clinically
there are erythematous, scaly patches, whereas typical acromic
lesions of vitiligo are missing. Even when depigmenta-
tion occurs, the differential diagnosis with hypopigmented 
mycosis fungoides can be very difficult. Histopathologically,

that cases of mycosis fungoides preceded by pigmented pur-
puric dermatitis probably represented examples of mycosis
fungoides from the outset [55]. Evaluation of the literature,
however, is complicated by the inclusion in this group of
patients with different clinicopathologic features, including
some with clear-cut features of mycosis fungoides [56].

Lichen sclerosus

Sometimes, cases of lichen sclerosus on genital skin reveal
histopathologic features characterized by dense band-like
lymphoid infiltrates and epidermotropism of lymphocytes that
may be indistinguishable from those of mycosis fungoides
(Figs 22.14, 22.15) [57]. Immunohistochemical stainings
may reveal many intraepidermal T lymphocytes (Fig. 22.16).
Moreover, T-lymphocyte clonality can be found in some of
these cases [57–59]. The finding of the typical hyalinization
of the collagen is a useful clue for the diagnosis of lichen 
sclerosus but it may be missing, especially in small biopsies.
Accurate clinicopathologic correlation is required to establish
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pseudolymphomatous lesions of vitiligo show dense, band-
like infiltrates of lymphocytes with exocytosis of cells within
the lower part of the epidermis. Most cells are CD8+ cytotoxic
lymphocytes, thus mimicking the hypopigmented variant of
mycosis fungoides observed frequently in children. The onset
of conventional lesions of vitiligo during follow-up allow the
correct diagnosis in these cases. In this context, it should be
underlined that a diagnosis of mycosis fungoides should be
established only upon compelling clinicopathologic evidence,
and that a delay of a few months in the diagnosis of early
mycosis fungoides is probably better than a wrong diagnosis
of “cancer,” particularly in children.

The treatment of the inflammatory stage of vitiligo has never
been investigated in detail, as in many cases the diagnosis is
established only retrospectively.

Annular lichenoid dermatitis of youth

A condition termed “annular lichenoid dermatitis of youth”
has been reported recently as a simulator of mycosis fungoides
[62–64]. Patients are children and adolescents who present
with annular erythematous macules that evolve into round
or oval annular patches with elevated erythematous borders
and central depigmentation. Lesions occur mostly on the
trunk. Histology reveals a band-like lymphocytic infiltrate
with vacuolar alterations at the dermoepidermal junction
and many necrotic keratinocytes at the tip of the rete ridges
(the rete ridges are “squared off” by the lichenoid infiltrate)
(Fig. 22.18). Although this condition has been described as a
simulator of mycosis fungoides, in our opinion definitive proof
of its benignancy is still lacking, and patients should be carefully
followed up. In fact, a similar presentation has been termed
“lymphomatoid annular erythema” [65], and has been con-
sidered a variant of mycosis fungoides in young patients.

Interestingly, in adults with history of mycosis fungoides
we have observed rarely onset of lesions with histopathologic
features similar to those described in so-called annular
lichenoid dermatitis of youth (Fig. 22.19).

CD8++ cutaneous infiltrates in human
immunodeficiency virus (HIV)-infected
patients

The onset of aggressive non-Hodgkin lymphomas, includ-
ing skin lymphomas, has been described in patients with
advanced HIV infection (see Chapter 15). Besides true lym-
phomas, in some patients a cutaneous eruption clinically 
and histopathologically similar to mycosis fungoides, but
characterized by a predominance of CD8+ T lymphocytes 
has been observed [66,67]. 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
considered as a bad prognostic sign for the underlying dis-
ease (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 [66]. Regression
upon antiviral triple treatment has been observed [68]. A
similar condition, but with monoclonal CD8+ T lymphocytes,
has been observed in common variable immunodeficiency.

CD30++ T-cell pseudolymphomas

In recent years, the presence of CD30+ large blasts has been
described in the skin in several reactive conditions. The most
frequent causes are infections, particularly viral ones (orf,

Figure 22.18 “Annular lichenoid dermatitis of youth.” Dense lichenoid

infiltrate with prominent necrosis of keratinocytes at the tip of rete ridges.

Figure 22.19 Mycosis fungoides in an adult patient simulating the

histopathologic presentation of “annular lichenoid dermatitis of youth” 

(see text).
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milker’s nodule, molluscum contagiosum, viral warts, herpes
simplex, and herpes zoster among others), as well as arthropod
reactions, scabies and drug eruptions (Figs 22.20–22.24) (see
also specific sections) [69–74]. CD30+ cells have also been
observed occasionally in many other cutaneous conditions,
including among others hidradenitis, rhynophyma, and cysts,
as well as at the sites of cutaneous abscess or of injury caused
by red sea coral. We have rarely observed the presence of

Figure 22.22 Milker’s nodule. Note presence of large blastic cells 

(detail of Fig. 22.21).

Figure 22.23 Milker’s nodule. Positivity of the larger cells for CD30 (same

case as Figs 22.21, 22.22).

Figure 22.24 Molluscum contagiosum. (a) Cystic cavity with dense

inflammatory reaction. (b) Note several large, activated lymphocytes 

(same case as Fig. 22.25).

Figure 22.21 Milker’s nodule. Epidermal hyperplasia, large telangiectatic

vessels and dense infiltrate of lymphocytes.

Figure 22.20 Milker’s nodule. Solitary nodule on the finger.

(a)

(b)
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dense lymphoid infiltrates with scattered CD30+ cells in skin
lesions of mycotic infections as well. In fact, any reactive con-
dition showing large, activated lymphoid cells may reveal
positivity of the latter for CD30. The finding may be related,
at least in part, to improved methods 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 
histology 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 anaplastic
large cell lymphoma. However, in some cases clusters of large
CD30+ lymphocytes may be observed, and differentiation may
be very difficult or even impossible (Fig. 22.25). Unlike the
situation in lymphomatoid papulosis and cutaneous anaplastic
large cell lymphoma, gene rearrangement studies in CD30+

pseudolymphomas reveal the presence of a polyclonal popula-
tion of T lymphocytes.

The therapy of CD30+ pseudolymphomas depends on the
specific diagnosis and includes surgical excision, cryotherapy
and antiviral treatment.

Pseudolymphomas in herpes simplex and
herpes zoster infections

We have seen in consultation several cases of herpes simplex
or herpes zoster infection that had been previously diagnosed
as cutaneous lymphoma, usually aggressive cytotoxic NK/
T-cell lymphoma or cutaneous CD30+ lymphoproliferative
disorders (see previous section) [75]. Similar cases have been
reported in the literature, particularly in immunocompromised
patients [76–78]. As mentioned in the previous section, in

many of these cases a variable population of large CD30+ cells
can be observed.

Clinical features may deviate from conventional presenta-
tion of herpes simplex or herpes zoster, as lesions may be
papules rather than vesicles, and in immunocompromised
patients may be vegetating, thus simulating a neoplastic 
process (Fig. 22.26). Histology may also be misleading, as in 
a proportion of cases typical cytopathic changes are missing
or present only focally, particularly in lesions involving only
the follicles or other adnexal structures (Fig. 22.27) [75,79].
Reassuring histopathologic features are represented by the
presence of different cell types other than the large blastic
elements (mixed cell infiltrate). Prominent necrosis may be
observed. Immunohistologic investigations are less sensitive
than molecular ones in confirming the viral etiology, and at
present only antibodies for herpes simplex 1/2 are available,
but not for the varicella zoster virus.

In the context of the discussion on cutaneous pseudolym-
phomas arising at the site of herpes simplex or herpes zoster
infection, we would like to underline that most of the cases
reported in the past as pseudolymphoma at the site of herpes
zoster scar in patients with B-cell chronic lymphocytic leukemia
(B-CLL) actually represent specific infiltrates of B-CLL at
sites of previous herpes infections (see also Chapter 18).

Treatment of pseudolymphomas arising at sites of herpes
simplex or herpes zoster infection should be achieved with
conventional antiviral strategies used for these infections.

Figure 22.25 Molluscum contagiosum. Positivity for CD30 in several cells,

partly arranged in small clusters (same case as Fig. 22.24).

Figure 22.26 Herpes zoster presenting with follicular papules without

vesiculation.
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Pityriasis lichenoides

The exact nosology of pityriasis lichenoides et varioliformis
acuta (PLEVA) (Mucha–Habermann disease) has been the
source of considerable debate [80–83]. Many reports demon-
strated that in some cases the T lymphocytes of PLEVA 
are monoclonally rearranged [80–84]. Evolution of PLEVA 
into cytotoxic mycosis fungoides has been documented, and
some authors suggested that the disease may represent yet
another variant of the cutaneous T-cell lymphomas [85]. On
the other hand, in some reports of “atypical” PLEVA the exact
diagnosis and classification of the cases were questionable
(see Chapter 4) [86,87]. It has been suggested that at least
one variant of PLEVA, the so-called febrile ulceronecrotic
type, may be related to the cutaneous cytotoxic lymphomas
(Figs 22.28, 22.29) [88–90]. In fact, patients may die of this
disease (although not from lymphoma-specific causes), and the
clinicopathologic features resemble those of other cytotoxic

Figure 22.27 Herpes simplex. (a) Ulcerated lesion with dense lymphoid

infiltrates. (b) Note several large, activated lymphocytes.

(a)

(b)

Figure 22.28 Pityriasis lichenoides et varioliformis acuta, ulceronecrotic

variant. Confluent hemorrhagic, partly ulcerated lesions on the entire body.

Figure 22.29 Pityriasis lichenoides et varioliformis acuta, ulceronecrotic

variant. (a) Acute lesion with several necrotic keratinocytes and superficial

lymphoid infiltrates. (b) Note exocytosis of lymphocytes.

(a)

(b)
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lymphomas (although the infiltrates are never as dense or as
deep, nor is cytomorphology as atypical). Transition between
“conventional” PLEVA and the febrile ulceronecrotic form 
has been reported [90]. A definitive conclusion cannot be
reached at present. In this context, patients with classic
PLEVA should not be overdiagnosed nor treated as having 
a cutaneous T-cell lymphoma, as the disease is most likely 
of an inflammatory (or infectious) nature and behaves in a
benign fashion. In contrast, patients with the febrile ulcerone-
crotic variant of PLEVA should be monitored carefully and
require more aggressive treatment, such as methotrexate.
One case has been successfully treated with oral ciclosporin
[91]. Death from complications may ensue in these patients
in spite of aggressive, early treatment.

The presence of CD30+ cells within lesions of PLEVA or
variants has been the source of debate, as this immunohisto-
chemical staining is considered a valid tool for the differential
diagnosis of PLEVA from lymphomatoid papulosis. Although
some of these cases probably represented genuine manifesta-
tions of lymphomatoid papulosis [86,87], some convincing
cases of CD30+ PLEVA have been published [92]. If com-
pelling clinicopathologic features of PLEVA are present, the
presence of a few CD30+ cells within the infiltrate should not
be a reason for changing the diagnosis.

Atypical forms of PLEVA in children should be treated 
with great caution, as in some patients progression to typical
mycosis fungoides has been documented (see also section on
mycosis fungoides in children in Chapter 2). In these cases the
PLEVA-like manifestations probably represented a clinico-
pathologic variant of mycosis fungoides from the outset.

Lupus panniculitis

Patients with lupus erythematosus may rarely present with
prominent involvement of the subcutaneous tissues, a 
condition that has been termed lupus panniculitis or lupus 
profundus. Lupus panniculitis reveals subcutaneous plaques 
and indurations, mostly located on the extremities, which
can simulate clinically and histopathologically those observed
in subcutaneous “panniculitis-like” T-cell lymphoma (see
Chapter 5) (Fig. 22.30) [93,94]. Antinuclear antibodies (ANA)
and other clinical and/or serologic criteria for the diagnosis 
of systemic lupus erythematosus are absent in many of these
cases. Histology shows a predominantly lobular panniculitis,
often with concomitant presence of broadened fibrotic septa.
Necrosis may be a prominent feature. A useful characteristic
for the differentiation of subcutaneous “panniculitis-like” 
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. In this context, it must be remembered that rim-
ming of fat lobuli by lymphocytes is not a diagnostic feature
per se, as it can be observed in several benign and malignant

lymphoid infiltrates with involvement of the subcutaneous
fat [95].

In contrast to subcutaneous “panniculitis-like” T-cell lym-
phoma, B cells, plasma cells and germinal centers are usually
a prominent feature in lupus panniculitis (Figs 22.31, 22.32).
The B cells are typically arranged in nodules (with or with-
out germinal centers) located at the periphery of the lobules
(Fig. 22.33). For practical purposes, the finding of such clusters
of B lymphocytes rules out the diagnosis of subcutaneous
“panniculitis-like” T-cell lymphoma. The proliferation rate 
is low and proliferating cells are not arranged around the
adipocytes (Fig. 22.34). In lupus panniculitis the dermoepi-
dermal junction may show features of lupus erythematosus
(interface dermatitis). Analysis of TCR gene rearrangement
reveals polyclonal populations of T lymphocytes in lupus
panniculitis, in contrast to subcutaneous “panniculitis-like”
T-cell lymphoma where monoclonality of T lymphocytes is
found in most cases.

Although lupus panniculitis and subcutaneous “panniculitis-
like” T-cell lymphoma can be differentiated in most cases, 
we have come across patients who presented with clinical
features suggestive of lupus erythematosus (e.g. positivity 
of ANA and/or subsets, features of lupus erythematosus in
organs other than the skin such as lupus nephritis, etc.) 
and at the same time lesions diagnostic of subcutaneous
“panniculitis-like” T-cell lymphoma. These patients present
formidable difficulties in diagnosis, as features of both diseases

Figure 22.30 Lupus panniculitis. Erythematous infiltrated plaque on 

the leg.
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are present concomitantly. We believe that a subset of patients
with lupus erythematosus may develop specific infiltrates 
of subcutaneous “panniculitis-like” T-cell lymphoma, but the
exact frequency of this association is yet unclear (see also
Chapter 5).

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.

Lymphomatoid drug reactions

A pseudolymphoma syndrome characterized by generalized
lymphadenopathy, hepatosplenomegaly, leukocytosis, fever,
malaise, arthralgia, severe edema 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 [96,97]. Many
other drugs may induce lymphoid infiltrates in the skin that
simulate malignant lymphoma clinically and/or histopatho-
logically [41,98–100]. 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 
B-cell pattern, simulating either mycosis fungoides, Sézary
syndrome, follicle center lymphoma or marginal zone B-cell

Figure 22.31 Lupus panniculitis. Lobular panniculitis with dense lymphoid

infiltrates and fibrotic septa.

Figure 22.32 Lupus panniculitis. Note mixed-cell infiltrate with

lymphocytes, histiocytes, neutrophils and several plasma cells (detail 

of Fig. 22.31).

Figure 22.34 Lupus panniculitis. Staining for Ki67 shows proliferation 

of a minority of the cells. Note absence of “rimming” of proliferating cells

around the adipocytes.

Figure 22.33 Lupus panniculitis. Large clusters of CD20+ B lymphocytes.
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lymphoma [101–107]. A rare type of lymphomatoid drug
eruption with many CD30+ cells may simulate the CD30+

cutaneous lymphoproliferative disorders [70]. It should be
noted that the same drug may be responsible for cutaneous
lesions with different histopathologic features and phenotypes
in different patients.

Clinically, patients present with generalized papules, plaques
or nodules (Fig. 22.35) or even erythroderma [108]. A digitate
dermatitis-like pattern has also been observed [106]. Accentua-
tion of skin changes in sun-exposed areas may occur.

Histopathologically, pseudolymphomatous drug eruptions
are characterized by dense band-like nodular or diffuse infil-
trates of lymphocytes, sometimes with atypical cells, revealing
a T- or B-cell pattern (Figs 22.36, 22.37). Eosinophils may or
may not be present. In some cases, the histopathologic changes
may be those of lymphadenosis benigna cutis with formation
of reactive germinal centers (Fig. 22.38). Cases presenting
with band-like infiltrates and simulating mycosis fungoides
histopathologically usually show higher degrees of atypia
than genuine examples of patch-stage mycosis fungoides (“too
atypical to be early mycosis fungoides”). Clinicopathologic
correlation is diagnostic in most such cases. 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 commonly

induce lymphomatoid drug eruptions [109]. In these cases, the
skin lesions do not regress upon discontinuation of the drug.

It should be noted that we have observed drug eruptions
characterized by a remarkable nuclear atypia and high pro-
liferation of the cells (>80%). On the other hand, patients with
systemic leukemias/lymphomas (or cutaneous lymphomas
in advanced stages) may present with drug eruptions charac-
terized by colonization of the skin lesions by neoplastic cells.
In short, the interplay between the immune system (in both
normal and neoplastic conditions) and drugs that induce
immune reactions is probably much more complicated than
the dichotomy benign/malignant implies, and we routinely
evaluate patients with markedly atypical lymphomatoid
drug eruptions in order to exclude the presence of an occult
hematologic disease.

Lymphocytoma cutis

Several synonyms have been used for lymphocytoma cutis
including lymphadenosis benigna cutis, cutaneous lympho-
plasia, cutaneous lymphoid hyperplasia and pseudolymphoma

Figure 22.35 Lymphomatoid drug eruption. Papules, plaques and

nodules on the back.

Figure 22.37 Lymphomatoid drug eruption, T-cell type. Note several

atypical lymphocytes and one mitotic figure (detail of Fig. 22.36).

Figure 22.36 Lymphomatoid drug eruption, T-cell type. Patchy lichenoid

infiltrate of lymphocytes without epidermotropism within the superficial

dermis.
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of Spiegler-Fendt. Various antigenic stimuli can induce these
lesions: insect bites, drugs, vaccinations, acupuncture, wearing
of gold pierced earrings, medicinal leech therapy and tattoos
[110–112]. One of the most common associations, particu-
larly in endemic countries, is found with the spirochete 
B. burgdorferi [13,113].

Women are affected more commonly than men. There 
are numerous clinical presentations of lymphocytoma cutis.

Figure 22.38 Lymphomatoid drug eruption, B-cell type. Nodular

infiltrates of lymphocytes with reactive germinal centers. (Courtesy of 

Dr Dieter Metze, Münster, Germany.)

Figure 22.39 Lymphocytoma cutis associated with infection by Borrelia

burgdorferi. Erythematous nodule on the right earlobe.

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 tumor although papules
or plaques may also be observed, sometimes with a symmetric
distribution [114]. The color 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 22.39, 22.40) [113]. The B.
burgdorferi-associated type of lymphocytoma cutis often occurs
in children and is the most frequent pseudolymphoma in this
age group in regions with endemic B. burgdorferi infection.

Histologic examination shows dense, nodular, mixed-cell
infiltrates, often with the formation of lymphoid follicles
(Fig. 22.41). 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. 22.42).
In addition, in these lesions the reactive germinal centers are
commonly devoid of mantle zones and may show confluence,

Figure 22.41 Lymphocytoma cutis. Wedge-shaped infiltrate within the

entire dermis. Note small regular germinal centers.

Figure 22.40 Lymphocytoma cutis associated with infection by Borrelia

burgdorferi. Erythematous nodule on the right nipple.
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light-chains (Figs 22.44, 22.45). A regular network of follicular
dendritic cells can be highlighted with stainings for CD21 or
CD35. A prominent population of reactive T lymphocytes is
always present. Molecular analysis of the JH gene rearrangement
shows a polyclonal pattern in most (but not all) cases [13].

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 and topical tacrolimus
have also been applied with success [116,117]. Patients with
lesions of lymphocytoma cutis and evidence of B. burgdorferi
(detection of serum antibodies by enzyme-linked immuno-
sorbent assay (ELISA) or immunoblotting or of Borrelia DNA

simulating the picture of a large B-cell lymphoma (Fig. 22.43)
[113,115]. Plasma cells and eosinophils are found in almost all
cases as well as a distinct population of T lymphocytes, features
that represent useful clues for the differential diagnosis.

Immunohistology reveals a normal phenotype of germinal
center cells (CD20+, CD10+, Bcl-6+, Bcl-2−), normal (high)
proliferation, and polytypical expression of immunoglobulin

Figure 22.42 Lymphocytoma cutis associated with infection by Borrelia

burgdorferi. Dense diffuse lymphoid infiltrate with prominent follicular

structures devoid of a mantle (arrows).

Figure 22.43 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).

Figure 22.44 Lymphocytoma cutis

associated with infection by Borrelia

burgdorferi. Polyclonal expression of

immunoglobulin light-chains k and l.
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round or oval bright reddish papules and nodules occur 
most frequently on the genitalia, elbows and in the axillae
(Fig. 22.46). 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 differential
diagnosis includes prurigo nodularis and malignant lym-
phoma; some lesions of secondary syphilis may be diagnosed
incorrectly as a pseudolymphoma of this type.

Histopathologically, dense superficial and deep perivascular
lymphohistiocytic infiltrates with plasma cells and varying
numbers of eosinophils are seen (Figs 22.47, 22.48) [119].
Eosinophils are also scattered among collagen bundles.
Prominent vessels with thickened walls lined by plump endo-
thelial cells are nearly always found. The epidermis may be
slightly spongiotic, hyperplastic and hyperkeratotic. Large
atypical lymphocytes can be observed. The histologic features
of nodular scabies may mimic those of mycosis fungoides,
lymphomatoid papulosis or Hodgkin lymphoma. Occasionally,

Figure 22.45 Lymphocytoma cutis associated with infection by Borrelia

burgdorferi. Germinal centers 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 centers.

Figure 22.46 Typical lesions of nodular scabies on the genital area.

Figure 22.47 The nodular lesions of scabies

infiltrate deeply into the dermis and are

composed of a mixture of lymphocytes,

macrophages, plasma cells and eosinophils.

by PCR) can be treated with doxycycline, erythromycin or
ceftriaxone. In refractory lesions, a very effective treatment
method is radiotherapy.

Rarely B. burgdorferi may be the cause of a systemic 
pseudolymphomatous syndrome that recedes after antibiotic
treatment [118].

Persistent nodular arthropod bite reactions
and nodular scabies

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
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a B-cell pattern analogous to lymphocytoma cutis can be 
recognized in persistent nodular arthropod bite reactions.

Immunohistologic investigations reveal that T lymphocytes
predominate in nodular scabies. Although previous reports
claimed that the use of antibodies for CD30 differentiated 
the skin lesions of persistent arthropod bites from those of
lymphomatoid papulosis, because the first are negative while
the latter are positive [120], in truth in most (if not all) cases
of scabies, as well as in other arthropod bite reactions, the
CD30 antigen is expressed by 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 for all persistent
arthropod bite reactions.

Pseudolymphomas at sites of vaccination

Rarely, a florid inflammatory reaction develops at sites of
vaccinations [121]. Clinically, lesions may show either super-
ficial papules or nodules, or subcutaneous tumors [111,121].
The histopathologic pattern may be lichenoid, simulating that
seen in mycosis fungoides, or nodular with the formation 
of germinal centers, simulating a follicle center lymphoma
(Fig. 22.49) [122]. The germinal centers, however, display
reactive features (well-formed mantle zone, presence of tingible
body macrophages and of polarization, high proliferation). In
contrast to follicle center lymphoma, Bcl-6+ germinal center
cells are not observed outside the germinal centers. Other
characteristic histopathologic features are represented by the
presence of areas of degeneration and fibrosis surrounded 
by a histiocytic reaction characterized by macrophages with
granular basophilic cytoplasm (Fig. 22.50) [121]. The presence
of macrophages with these peculiar features strongly suggests
the causative role of aluminum-adsorbed vaccines in the
occurrence of this type of pseudolymphoma [122].

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, includ-
ing those used for allergen hyposensitization [123]. We have
observed the onset of bilateral lesions of lymphocytoma 
cutis at the skin sites of different injections of early summer
meningoencephalitis (“Früh Sommer Meningo-Encephalitis”
– FSME) vaccinations performed after an interval of over 
1 year [121].

Lesions tend to persist unchanged for months or years.
Intralesional steroids may be ineffective.

Pseudolymphomas in tattoos

Besides granulomatous infiltrates, inflammatory reactions 
to tattoos may sometimes reveal lymphoid follicular struc-
tures or a mycosis fungoides-like pattern (Figs 22.51, 22.52)
[113,124–126]. Red tattoo pigment (cinnabar) is most fre-
quently (but not always) responsible for the lymphomatoid
infiltrate. The presence of pigment suggests the correct 
diagnosis. A well-documented case of cutaneous lymphoma
arising in a tattoo has been reported, so careful follow-up of
these lesions is necessary [127]. The management of pseudo-
lymphomas in tattoos can be very difficult because of the
large areas of skin involved in some patients. Intralesional

Figure 22.48 Nodular scabies. Note some atypical lymphocytes and many

eosinophils (detail of Fig. 22.47).

Figure 22.49 Follicular pseudolymphoma after subcutaneous injection of

vaccine. Dense nodular infiltrate of lymphocytes with follicular pattern.
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steroid injections, laser vaporization or surgical excision of
small lesions may be used for treatment.

Acral pseudolymphomatous angiokeratoma
(small papular pseudolymphoma)

Acral pseudolymphomatous angiokeratoma (termed 
originally “acral pseudolymphomatous angiokeratoma in
children” – APACHE) is characterized by unilateral, clustered,
red-violaceous papules and small nodules usually located 
on the hands and feet of children [128–132]. The etiology 
is unknown. Histopathologic investigations reveal a dense
nodular lymphoid infiltrate with occasional plasma cells and
eosinophils (Fig. 22.53). A proliferation of capillaries can be
observed. The term angiokeratoma is misleading; based on the
distinctive clinicopathologic features the more correct (but
non-specific) designation “small papular pseudolymphoma”

has been suggested for this benign lymphoproliferative dis-
ease [129]. There may be some overlap with solitary T-cell
pseudolymphomas (see above) but a variable amount of B
lymphocytes, sometimes predominating over the T cells, is
found within the inflammatory infiltrate [133]. Lesions can be
treated by cryotherapy, surgical excision or laser vaporization.

Localized scleroderma/morphea

In the inflammatory stage of connective tissue diseases, espe-
cially in localized scleroderma, dense lymphoid infiltrates may
be observed, simulating cutaneous lymphomas (particularly
cutaneous marginal zone B-cell lymphoma) histopathologic-
ally (Fig. 22.54) [134,135]. Plasma cells are almost invariably
present and reveal a polyclonal pattern of immunoglobulin

Figure 22.52 Pseudolymphoma within a tattoo. Dense infiltrate of

lymphocytes simulating a cutaneous lymphoma.

Figure 22.50 Pseudolymphoma after vaccination. (a) Central area of

necrosis surrounded by reactive germinal centers. (b) Detail of necrotic area

with several macrophages with basophilic granular cytoplasm (see text).

(a)

(b)

Figure 22.51 Pseudolymphoma within a tattoo. Onset of several papules

and small plaques in the red pigmented areas of the tattoo.
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light-chain expression. Sclerosis of the collagen bundles may
not be prominent in the early stages of morphea, thus caus-
ing problems in the differential diagnosis. Correlation with
the clinical picture confirms the diagnosis. Treatment does
not differ from the conventional therapy of the disease.

Secondary syphilis

Rarely, cutaneous lesions in secondary syphilis may show
dense lymphoplasmacellular infiltrates simulating histopatho-
logically the picture of a cutaneous marginal zone B-cell 
lymphoma (Figs 22.55, 22.56) [136–138]. Two histopatholo-
gical patterns in particular should raise suspicion of a possible
pseudolymphomatous syphilis: the first is characterized by
features of interface/lichenoid dermatitis in conjunction with
presence of dense lymphoid infiltrates admixed with plasma
cells; the second shows granulomatous features associated
with dense inflammatory infiltrates with plasma cells. These
plasma cells always reveal a polyclonal pattern of immuno-
globulin light-chain expression, and immunohistologic staining
for Treponema pallidum reveals variable numbers of micro-
organisms. Positivity of serologic tests for syphilis confirms the
diagnosis, and antibiotic treatment leads to a rapid resolution
of the lesions. In addition to histopathologic pitfalls, secondary

Figure 22.53 Acral pseudolymphomatous angiokeratoma (small papular

pseudolymphoma). Nodular lymphoid infiltrate in the superficial and 

mid-dermis of acral skin.

Figure 22.55 Pseudolymphoma in secondary syphilis. Dense nodular

lymphoid infiltrates throughout the entire dermis.

Figure 22.54 Morphea, inflammatory stage. (a) Sclerosis of the collagen

fibers and dense lymphoid infiltrates. (b) Details of lymphoid infiltrates with

several plasma cells.

(a)

(b)
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syphilis may rarely present with nodular infiltrates simulat-
ing a lymphoma clinically. A case published recently showed
the clinical presentation of so-called “facies leonina,” similar
to what can be observed in specific manifestations of B-cell
chronic lymphocytic leukemia (B-CLL) (see Chapter 18) [139].

Although the vast majority of cases of pseudolymphoma 
in syphilis occur in the secondary stage of the disease, in the
past we have observed pseudolymphomatous infiltrates in
late (tertiary) manifestations of it (gumma syphilitica with
dense sheets of lymphocytes admixed with plasma cells), and
recently in primary syphilis on the genital skin. In these last
cases the histopathologic features simulated those of a CD30+

cutaneous lymphoproliferative disease (spectrum lympho-
matoid papulosis/anaplastic large cell lymphoma). Cases of 
so-called “malignant syphilis”, too, can simulate the picture
of a cutaneous aggressive cytotoxic lymphoma. In such cases
usually the diagnosis has not been suspected clinically (hence
the biopsy), and staining with antibodies for Treponema pallidum
helps establishing the correct diagnosis.

Cutaneous inflammatory pseudotumor
(plasma cell granuloma)

Cutaneous inflammatory pseudotumor is a term that in pre-
vious years encompassed at least two main entities: plasma cell
granuloma and inflammatory myofibroblastic tumor [140,141].
However, these two diseases should not be lumped within 
the same diagnostic group, as inflammatory myofibroblastic
tumor is a neoplasm of intermediate biologic potential that
frequently recurs and rarely can metastasize [142], whereas
plasma cell granuloma is a fully benign condition. In this 
section we will only mention cutaneous plasma cell granuloma,
as cutaneous myofibroblastic tumor is not a histopathologic
simulator of malignant lymphomas.

Plasma cell granuloma can simulate the histopathologic
picture of the plasmacytic variant of marginal zone B-cell

lymphoma or of secondary skin manifestations of multiple
myeloma [143]. Some cases of plasma cell granuloma may
represent postinfective reactions to different micro-organisms
(Epstein–Barr virus, B. burgdorferi, mycobacteria, human
herpesvirus (HHV)-8).

Clinically, patients with plasma cell granuloma present with
firm cutaneous or subcutaneous nodules of long duration.
On histopathologic examination, circumscribed nodules with
thick hyalinized collagen bundles and a dense inflamma-
tory infiltrate with lymphocytes, sheets of plasma cells and
occasionally germinal centers can be observed (Fig. 22.57).
Immunohistology reveals polyclonal expression of immuno-
globulin light-chains. Molecular analyses do not reveal 
monoclonality of the infiltrate.

Surgical excision of the lesions results in cure.

Cutaneous plasmacytosis

Cutaneous plasmacytosis is a condition reported almost
exclusively in Japan or rarely other Asiatic countries and
associated with polyclonal plasma cell infiltrates in the skin
[144–146]. If extracutaneous involvement is observed, then
the disease is classified as systemic plasmacytosis, a syn-
drome characterized by a benign plasma cell proliferation
with polyclonal hypogammaglobulinemia, cutaneous lesions,
generalized lymphadenopathy, systemic symptoms such as
fever, fatigue and weight loss, and possible involvement of
other organs including the spleen, liver, retroperitoneum,
and lung. Clinically, cutaneous plasmacytosis is characterized
by multiple red-brown plaques and nodules located mainly
on the trunk. The lesions are asymptomatic. Histopatho-
logically, the lesions show variably dense superficial and deep
infiltrates composed mostly of mature plasma cells without
atypical features (Fig. 22.58). The plasma cells reveal a poly-
clonal pattern of immunoglobulin light-chain expression.
Cutaneous marginal zone B-cell lymphoma, plasmacytic

Figure 22.57 Inflammatory pseudotumor of the skin (plasma cell

granuloma). Fibrotic areas with numerous plasma cells.

Figure 22.56 Pseudolymphoma in secondary syphilis. Lymphocytes and

histiocytes admixed with several plasma cells (detail of Fig. 22.55).

9781405185547_4_022.qxd  2/6/09  9:20  Page 251



SECTION 7 Pseudolymphomas of the skin

252

variant, may be a differential diagnostic concern in these cases,
but the absence of immunoglobulin light-chain restriction is
a helpful clue for the correct diagnosis.

The exact nosology of cutaneous plasmacytosis is still
unclear. It has been suggested that the disease may represent
a particular variant of plasma cell-type multicentric Castleman
disease involving the skin. [147]. In this context, it is inter-
esting to note that elevated serum levels of interleukin-6
have been found in patients with cutaneous plasmacytosis,
similar to what can be observed in multicentric Castleman
disease. In contrast to Castleman disease, however, presence
of HHV-8 was not demonstrated in lesions of cutaneous plas-
macytosis (however, in this study only immunohistologic
stainings were performed) [145].

Treatment of cutaneous plasmacytosis has been described
only in anecdotal reports. Successful results have been obtained
with topical PUVA therapy, melphalan, a combination of pre-
dnisone and cyclophosphamide [148], and intralesional steroids,
as well as with new drugs such as topical pimecrolimus [149].

Lymphocytic infiltration of the 
skin/lupus tumidus

Lymphocytic infiltration of the skin (Jessner–Kanof) can be
confused histopathologically mainly with specific skin mani-
festations of B-CLL (Fig. 22.59a). The co-expression of CD20,
CD5 and CD43 by the B cells of B-CLL as well as the detection
of a monoclonal rearrangement of the JH gene, in contrast to
the predominance of polyclonal T lymphocytes in lympho-
cytic infiltration of the skin, helps to clearly distinguish these
diseases. Clusters of CD123+ plasmacytoid monocytes are
present in lymphocytic infiltration of the skin but not in 
cutaneous lesions of B-CLL (Fig. 22.59b).

Interestingly, at the 2008 meeting of the Swiss Dermato-
logic Society a case of lymphocytic infiltration progressing to
cutaneous marginal zone B-cell lymphoma was presented,
drawing attention to the CD123+ plasmacytoid dendritic

Figure 22.58 Cutaneous plasmacytosis. (a) Dense perivascular infiltrates

of plasma cells. (b) Normal plasma cells without atypical features.

(a)

(b)

Figure 22.59 Lupus erythematosus, tumidus type (so-called lymphocytic

infiltration of Jessner–Kanof). (a) Note dense infiltrates around the vessels

and appendageal structures in the entire dermis. (b) Staining for CD123

highlights clusters of plasmacytoid dendritic cells.

(a)

(b)
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cells, that are present in both diseases, as a possible common
denominator between the two entities. We must underline,
however, that we have never observed a similar case, and
that the association may have been fortuitous.

It has been proposed that lymphocytic infiltration of the
skin and lupus erythematosus tumidus represent one and 
the same disease [150], an interpretation that we fully share.
Atypical lymphoid infiltrates can be observed also in patients
with chronic discoid lupus erythematosus, but other features
of lupus dermatitis allow one to make the correct diagnosis.
In these cases, the presence of clusters of CD123+ plasmacy-
toid dendritic cells is a helpful clue for the diagnosis of lupus
dermatitis.

Cutaneous extramedullary hematopoiesis

The skin may rarely be the site of onset of extramedullary
hematopoiesis, a disorder caused by abnormal hematopoiesis
in the bone marrow often due to chronic myeloproliferative
or myelodysplastic disorders, particularly chronic idiopathic
myelofibrosis [151]. Both the clinical and the histopatho-
logic presentations may simulate cutaneous manifestations
of myeloid leukemia. Clinically there are red-livid papules,
plaques or even tumors on the entire body. Histology shows
in the dermis the presence of bone marrow precursor cells
deriving from all three lineages (erythroblasts, megakary-
oblasts, and myeloid precursors) (Fig. 22.60). In contrast to
leukemic infiltrates, these cells usually do not form sheets or
large nodules, and are found scattered between the collagen
bundles. Immunohistologic stainings for CD41, CD42b or
CD61 allows identification of the megakaryoblasts, whereas
erythroblasts may be stained by antibodies against hemoglobin
or glycophorin [152]. Myeloid precursors can be identified
by markers such as CD68, myeloperoxidase, lysozyme, CD14,
CD34, CD117 and CD163; differentiation from myeloid

leukemia can be achieved only by comparing the morpho-
logy with the phenotype of the cells and integrating it with
clinical data, as neoplastic cells of myeloid leukemias may
express similar antigens.

Extramedullary hematopoiesis (usually restricted to one
lineage only) has also been observed in the background of
cutaneous pilomatricoma, involuting congenital hemangioma,
pyogenic granuloma, and leg ulcers in otherwise healthy
individuals. The prognosis of cutaneous trilineage extra-
medullary hematopoiesis is usually poor. Patients have been
managed with radiation therapy, but treatment of the under-
lying condition is often difficult.

Reactive angio-endotheliomatosis/
intravascular histiocytosis

In rare cases, an intravascular proliferation of endothelial cells
and/or histiocytes may mimic the histopathologic picture of
intravascular large cell lymphoma (reactive angio-endothe-
liomatosis, intravascular histiocytosis) (see also Chapter 14)
(Fig. 22.61) [153,154]. Lesions may arise on the background
of disparate conditions including chronic cutaneous infections,
autoimmune disorders or other systemic diseases [155,156].
Immunohistologic and molecular analyses allow a clear-cut
distinction from intravascular large cell lymphomas (Fig. 22.62).
Management of the lesions is dependent on the associated
disorder but sometimes skin lesions do not show improvement
upon successful treatment of the background condition [155].

Benign intravascular proliferation of 
lymphoid blasts
Two unique cases of intravascular proliferation of large 
lymphoid cells simulating the picture of intravascular large
cell lymphoma have been published recently [157,158]. One
case was characterized by strong positivity of the intravascu-
lar cells for CD30. The lesions were considered benign because
of the lack of other signs of intravascular large cell lymphoma,
the favorable course at follow-up, the unusual clinical pre-
sentation (at the site of trauma on the arm in one case, within
an endometrial polyp in the second), and the lack of clonal 
T-cell rearrangement. Prof. Facchetti (Brescia, Italy) recently
showed to one of us (LC) a similar case arising within a 
granuloma pyogenicum, demonstrating that this phenomenon
may be less rare than previously thought (Ardighieri L. et al., 
J Cut Pathol, in press). We must admit that definitive proof of
benignancy in these cases is lacking, as it is well known that
intravascular lymphoma may arise within both hemangiomas
and capillaries of solid tumors. High proliferative activity,
found in the original case published by Bryant et al. [157] 
as well as in the one that we reviewed, adds uncertainty to
the exact classification of these lesions. In the case that we
reviewed, unlike typical intravascular large cell lymphoma,
the proliferation of large cells was confined almost exclusively

Figure 22.60 Cutaneous extramedullary hematopoiesis. Note large

megakaryoblast and other immature cells.
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to podoplanine-positive lymphatic vessels, whereas blood
vessels were not involved.

Other cutaneous pseudolymphomas

In addition to the cutaneous pseudolymphomas discussed 
in the previous paragraphs, the occurrence of other skin 
conditions clinically and/or histopathologically simulating
cutaneous lymphomas has been reported sporadically, 
particularly in infectious disorders. Besides lymphocytoma 
cutis, infection by Borrelia burgdorferi may cause pseudolym-
phomatous infiltrates (mimicking cutaneous marginal zone
B-cell lymphoma) in patients with acrodermatitis chronica
atrophicans. The lesions clinically resemble those observed 
in the lymphoplasmacytoid variant of marginal zone B-cell
lymphoma, being characterized by irregular plaques and flat
tumors located mainly on the distal lower extremities. Histo-
logy shows sheets of plasma cells that reveal a polyclonal
expression of the immunoglobulin light-chains κ and λ.

We and others [159] have observed cases of cutaneous
leishmaniasis that deviated from the conventional presenta-
tion by showing a pseudolymphomatous infiltrate with 
several CD30+ large cells. Careful scrutiny of the histopatho-
logic sections reveals the presence of typical intracellular
micro-organisms within some of the histiocytes.

Cases of eruption of lymphocyte recovery with histopatho-
logic features mimicking those of mycosis fungoides have
been observed [160].

It should also be remembered that molecular analyses
have demonstrated on many occasions that a monoclonal
population of lymphocytes can be detected in several benign
skin conditions besides cutaneous lymphomas – lichen planus
for example [84]. It is crucial to keep in mind this possibil-
ity when evaluating molecular analyses of TCR and JH

gene rearrangement in skin infiltrates. In addition, pseudo-
clones may be the source of false-positive molecular reports.
Pseudoclones may be due to the presence of small numbers
of T or B lymphocytes that reveal an oligoclonal or mono-
clonal pattern of TCR or JH gene rearrangement. Careful 
correlation with the morphologic and phenotypic features is
crucial in order to avoid this pitfall.

“Malignant” pseudolymphomas

Although the definition of cutaneous pseudolymphoma is
that of a benign condition which simulates a malignant 
lymphoma clinically and/or histopathologically, there are
rare examples of non-lymphoid malignancies that may be
misinterpreted as true malignant lymphomas, with con-
sequences as catastrophic as those of an erroneous diagnosis
of lymphoma in a reactive infiltrate. For these conditions 
we use the working term of “malignant” pseudolymphomas,

Figure 22.62 Intravascular histiocytosis. Positivity of the intravascular cells

for CD68 confirms their histiocytic differentiation (same case as Fig. 22.61).

Figure 22.61 Intravascular histiocytosis. (a) Large intravascular clusters 

of cells. (b) Detail showing intravascular mid-sized cells with abundant

cytoplasm admixed with small lymphocytes (same case as Fig. 22.62).

(a)

(b)
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although we are well aware of the semantic contradiction
implied by the use of this term. On the other hand, this 
oxymoron helps to remind us that not all simulators of 
cutaneous lymphomas are benign conditions.

One of the lesions of this group that has been best charac-
terized is the lymphoepithelial-like carcinoma of the skin, a
variant of cutaneous squamous cell carcinoma with promin-
ent lymphoid infiltrates. We have seen cases characterized by a
prominent follicular reaction with large germinal centers that,
together with the nodules of large keratino-cytes surrounded
by lymphoid infiltrates, simulated the picture of a cutaneous
follicle center lymphoma. Complete phenotypic analyses, of
course, reveal the epithelial origin of the neoplastic cells in
these cases, thus allowing a precise diagnosis. Cutaneous cases
of lymphoepithelial-like carcinoma are not associated with EBV
infection, and are not related to the true lymphoepithelial
carcinoma. The treatment and prognosis are similar to those
of other cutaneous squamous cell carcinomas.

Cutaneous angiosarcomas may present with heavy inflam-
matory infiltrates, simulating the picture of a cutaneous T- or
B-cell lymphoma [161]. The clinical presentation is usually
that of a conventional cutaneous angiosarcoma (either on
the head and neck in the elderly, or associated with chronic
lymphedema), but histology shows dense lymphoid infiltrates
intermingled with sheets of atypical endothelial cells that
resemble diffuse areas of large cell lymphoma (Fig. 22.63). 
As germinal centers are often present as well, the erroneous
diagnosis of cutaneous follicle center lymphoma may be sug-
gested. Again, complete phenotypic investigations allow the
correct diagnosis to be made (Fig. 22.64). It has been suggested
that the presence of a pseudolymphomatous reaction is related
to a better prognosis in cutaneous angiosarcoma.

Complete regression of malignant epithelial tumors may
sometimes show histopathologically a band-like lymphoid
infiltrate with some exocytosis of lymphocytes, thus posing
differential diagnostic problems with mycosis fungoides. This

Figure 22.63 Pseudolymphomatous angiosarcoma. (a) Sheets of cells

with reactive germinal centers. (b) Detail of sheets of large epithelioid cells

admixed with small lymphocytes; note a reactive germinal center (same case

as Fig. 22.64).

(a)

(b)

Figure 22.64 Pseudolymphomatous angiosarcoma. (a) Staining for CD20

shows many large nodules of B cells. (b) Staining for podoplanine confirms

that the epithelioid cells are endothelial cells (same case as Fig. 22.63).

(a)

(b)
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pattern is similar to what is observed in lichenoid keratoses, a
pathologic process that represents for the most part regres-
sion of a seborrheic keratosis or of a solar lentigo (see earlier).
Recently, a pseudolymphomatous infiltrate simulating mycosis
fungoides has also been described in a case of melanoma with

almost complete regression [162]. Especially when pigmenta-
tion is present in the papillary dermis, immunohistologic
stainings for melanocytes should be used together with other
phenotypic markers for the precise characterization of the
cases.

A biopsy specimen from a 9-year-old boy was sent in consultation to

one of us (LC). The boy presented with an erythematous patch on the

right shoulder (Fig. 22.65a). Histology revealed a dense, band-like

infiltrate with epidermotropic lymphocytes (Fig. 22.65b,c). Immuno-

histology showed that the lymphocytes expressed a T-cytotoxic 

phenotype (Fig. 22.65d, staining for CD8). A provisional diagnosis 

of mycosis fungoides was made.

A few months later the family came to Graz for clinicopathologic cor-

relation, bringing pictures taken during the summertime (Fig. 22.65e).

The picture clearly documented the evolution of the lesion toward a

conventional macule of vitiligo. A second small macule appeared close

to the first one. The boy had no other sign of mycosis fungoides, and

the diagnosis was revised to vitiligo.

Comment: The inflammatory stage of vitiligo bears close histo-

pathologic resemblance to mycosis fungoides, and at times can be

indistinguishable from it. The band-like infiltrate with intraepidermal

cytotoxic lymphocytes was erroneously interpreted as a patch of 

cytotoxic mycosis fungoides, a variant that happens to be relatively

frequent in children. However, follow-up clearly showed that the patient

had vitiligo, once again underlining that, particularly in children, a

diagnosis of mycosis fungoides should be made only upon compelling

clinicopathologic evidence.

TEACHING CASE

(a)

(b)

(c)

(e)

(d)

Figure 22.65
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This 49–year-old woman complained of sudden onset of exanthematic,

confluent erythematous, partly livid macules and papules (Fig. 22.66a).

A biopsy specimen revealed dense patchy-lichenoid infiltrates in the

superficial dermis with prominent atypical features (Fig. 22.66b,c).

The cells revealed a T-helper phenotype and showed a proliferation

rate of >80% (Fig. 22.66d, staining for MIB-1/Ki67).

Accurate history taking revealed that the eruption started under

therapy with thiamazol, a compound used to treat hyperthyreosis.

After discontinuation of the drug and systemic steroid therapy, the

eruption resolved completely.

Comment: This case shows that pseudolymphomatous drug erup-

tions can present with markedly atypical lymphoid infiltrates, even with

remarkably high proliferation rate, thus representing a pitfall in the

differential diagnosis with lymphoma. However, the clinical picture,

symmetric distribution, sudden onset, and clinical history all suggested

a diagnosis of drug eruption, confirmed by follow-up examination.

TEACHING CASE

(a)

(c) (d)

(b)

Figure 22.66
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The cutaneous “atypical lymphoid
proliferation”

consultation know this problem very well, as well as the 
frustration of receiving a diagnosis of “cutaneous atypical
lymphoid proliferation.” However, this is a descriptive term
and it is useful to avoid a more precise but possibly incorrect
diagnosis. In cases of cutaneous lymphoid infiltrates that
cannot be classified accurately, the following guidelines may
be used.
1 Cases with obvious malignant features, but which cannot
be classified precisely, should not be included in the group of
the “cutaneous atypical lymphoid proliferations” but rather
be termed “cutaneous lymphoma, unclassifiable.” Problems
in diagnosis and classification may be due to several causes,
including incorrect handling and/or fixation of the specimen,
thus hindering morphologic, phenotypic, and molecular
studies (see Chapter 1). In such cases repeat biopsies should
be obtained, and all available ancillary techniques should be
used. Complete staging investigations should be performed
in these patients.
2 If there are no features of an aggressive cutaneous lym-
phoma (both clinically and histopathologically), a general
term such as “cutaneous atypical lymphoid proliferation”
may be better than a more specific diagnosis that may be
wrong. Repeat and follow-up biopsies are often crucial for
the final classification of given cases.
3 In most cases with ambiguous histopathologic features,
correlation with the clinical picture allows determination of 
a precise diagnosis.
4 If correlation with the clinical picture is not possible, the
histopathologic report should mention all differential diag-
noses applicable to a given case (e.g. solitary T-cell pseudo-
lymphoma vs small/medium pleomorphic T-cell lymphoma
vs low-grade B-cell lymphoma). Sometimes the pattern of
infiltration and the analysis of the cell population do not
allow a clear-cut distinction of T- from B-cell proliferations.
Remarkably, in many low-grade cutaneous lymphomas (as
well as in pseudolymphomas) the infiltrate is mixed, com-
prising almost equal numbers of T and B lymphocytes.
5 Staining for proliferation markers may give some useful
clues. A low proliferation rate in nodular infiltrates of lym-
phocytes is observed more frequently in reactive conditions.
In addition, the arrangement of proliferating cells may provide
information concerning the putative neoplastic population

In spite of better classification schemes, powerful ancillary
techniques, and adequate clinicopathologic correlation, some
cutaneous lymphoid proliferations defy precise diagnosis and
classification. Sometimes this may be due to the use of inade-
quate material (e.g. crushed specimens, superficial biopsies
or specimens that show drying artefacts – see Chapter 1), 
and a repeat biopsy may allow the correct diagnosis. At other
times, however, an individual case cannot simply be put
unambiguously into a given category of cutaneous lymphoma
or pseudolymphoma. We use for such cases the working
term “cutaneous atypical lymphoid proliferation.” These cases
show some overlap with those published in the literature 
as “borderline” between cutaneous pseudolymphomas and
cutaneous lymphomas, and reported under various names
including cutaneous lymphoid dyscrasia or clonal dermatitis,
among others.

The term “cutaneous atypical lymphoid proliferation” is
mainly a histopathologic one, and two main patterns can be
identified: the first characterized by superficial infiltrates of 
lymphocytes (main differential diagnosis: mycosis fungoides
vs simulators), the second by nodular proliferations of small
lymphocytes admixed with reactive cells (main differential diag-
nosis: pseudolymphoma vs low-grade B- or T-cell lymphoma).
A typical example of the second pattern is represented by lesions
that are suggestive of marginal zone lymphoma on clinico-
pathologic grounds, but where monoclonal expression of the
immunoglobulin light-chain is lacking, thus casting doubts
on the diagnosis. More aggressive cutaneous lymphomas may
be difficult to classify with precision, but are usually readily
identified as malignant, and should not be included in the
group of lesions discussed in this chapter.

We hope that, by using the information contained in 
this book and in others for cutaneous and extracutaneous
lymphomas, the number of such cases will be reduced to 
a minimum, but they nonetheless exist and represent a 
problem in daily routine, particularly in dermatopathologic 
settings. Many colleagues who send us biopsy specimens in

23
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(for example, in cutaneous marginal zone lymphoma, pro-
liferating cells are observed often at the periphery of nodules
of reactive lymphocytes).
6 If possible, obtain a second expert opinion. In this context,
readers should remember that a second meaningful opinion
can be given only when complete information and suffi-
cient histopathologic material are available. Particularly in
ambiguous cases, diagnosis of cutaneous lymphoid infiltrates
requires the study of many immunohistochemical stainings
and of molecular analyses, combined with accurate and com-
plete clinical data.
7 Finally, a diagnosis of “cutaneous atypical lymphoid 
proliferation” does not imply the need to perform staging 
investigations; short-term follow-up suffices.

Management of patients with low-grade cutaneous lym-
phomas includes for many entities the option of a “watchful
waiting” strategy, thus implying that a delay in the diagnosis
is not crucial in these cases. Particularly in children, a diag-
nosis of cutaneous lymphoma should be made only upon
compelling clinicopathologic evidence. In cases without clear-
cut features, the term “atypical lymphoid proliferation” may
be useful to prevent a potentially incorrect diagnosis, while
not dismissing the patient from follow-up programs. Above
all and of the utmost importance, precise and clear commun-
ication among all physicians involved in the management 
of patients with cutaneous lymphoproliferative disorders is
crucial in order to avoid misunderstandings that may have
tragic consequences.
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HIV-related cutaneous lymphoma 185
mantle cell lymphoma 166
post-transplant lymphoproliferative

disorders 182, 183
Sézary syndrome 60
see also stem cell transplantation

borderline lymphomatoid papulosis see
lymphomatoid papulosis,
borderline

Borrelia burgdorferi infection 11, 161
acrodermatitis chronica atrophicans
B-cell chronic lymphocytic leukaemia

207, 208
follicle centre lymphoma 131
large B-cell lymphoma, leg type 127,

156
lymphocytoma cutis 245–7
marginal zone lymphoma 141

mycosis fungoides 11
pseudolymphoma 231, 254

Borrelia lymphocytoma see lymphocytoma
cutis

bortezomib 41
Burkitt lymphoma 3, 185
Burkitt lymphoma-like disorders

large B-cell lymphoma, leg type 158,
158

post-transplant lymphoproliferative
183

Caelyx© 41
Campath© 24, 41, 219, 220
carbon dioxide laser vaporization see laser

vaporisation
carcinoma, lymphoepithelial-like 255
CD8+ lymphoid proliferation of the ear

118
CD antigens 6
chemotherapy

actinic reticuloid 233
adult T-cell leukaemia-lymphoma 115
anaplastic large T-cell lymphoma 78
angioimmunoblastic T-cell lymphoma

125
B lymphoblastic lymphoma 202
blastic plasmacytoid dendritic cell

neoplasm 196
CD8+ cutaneous infiltrates in HIV

infection 238
cutaneous γ/δ T-cell lymphoma 104
epidermotropic CD8+ cutaneous T-cell

lymphoma 100
extranodal NK/T-cell lymphoma, nasal

type 107
follicle centre lymphoma 136
hydroa vacciniforme-like lymphoma

108
intravascular large B-cell lymphoma

177–8
large B-cell lymphoma, leg type 160
lymphomatoid granulomatosis 167
mantle cell lymphoma 166
marginal zone lymphoma 146, 148
mycosis fungoides 40
plasmacytoma 151
post-transplant lymphoproliferative

disorders 183
primary cutaneous peripheral T-cell

lymphoma 123
Sézary syndrome 60
small/medium pleomorphic T-cell

lymphoma 78
subcutaneous T-cell lymphoma 91–2
topical for mycosis fungoides 40

chlorambucil 146
with prednisone 60

chloroma see myeloid sarcoma
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chronic actinic dermatitis see actinic
reticuloid

chronic discoid lupus erythematosus 253
chronic myelogenous leukaemia see

myelogenous leukaemia, cutaneous
cinnabar pigment 248
classification of cutaneous lymphomas

3–4
classification of cutaneous

pseudolymphomas 120, 231–2
clonal dermatoses 231, 236
CML see myelogenous leukaemia,

cutaneous
CMV see cytomegalovirus (CMV) infection
CO2 laser vaporisation see laser

vaporisation
collision tumours 17
common variable immunodeficiency 238
composite lymphoma 208
computed tomography (CT) 4
contact dermatitis, lymphomatoid see

lymphomatoid contact dermatitis
corticosteroids see steroids, intralesional;

steroids, systemic; steroids, topical
Crosti’s lymphoma 129, 130, 130, 131

see also follicle centre lymphoma
cryotherapy 240, 249
crystalloid intracytoplasmic inclusions

150, 170
cutaneous follicular lymphoid hyperplasia

with monotypic plasma cells 141
see also marginal zone lymphoma

cutaneous γ/δ T-cell lymphoma 100–4
angiocentricity/angiodestruction 102
clinical features 101, 101, 102
differential diagnosis

epidermotropic CD8+ cutaneous 
T-cell lymphoma 100

mycosis fungoides 102
subcutaneous T-cell lymphoma 100

epidermotropism 100, 101, 102
Epstein-Barr virus (EBV) infection 103
haemophagocytic syndrome 101
histopathology 101–3, 102, 103
immunophenotype 103, 103
interface dermatitis 101, 101, 102
molecular genetics 103
prognosis 104
subcutaneous involvement 100
treatment 103– 4

cutaneous lymphoplasia see
lymphocytoma cutis

cutaneous plasmacytosis 251–2
cutaneous post-transplant

lymphoproliferative disorders 
see post-transplant
lymphoproliferative disorders,
cutaneous

cyclin D1 6, 166, 166, 177, 202

cyclophosphamide 119, 252
cyclosporine 92
cytomegalovirus (CMV) infection

in mycosis fungoides 11
in post-transplant lymphoproliferative

disorders 183
cytophagic panniculitis 87
cytotoxic lymphomas 9, 24, 66, 80, 88

aggressive 97–110
see also cutaneous γ/δ T-cell lymphoma;

epidermotropic CD8+ cutaneous 
T-cell lymphoma; extranodal
NK/T-cell lymphoma, nasal type

cytotoxic proteins 24, 97, 106, 108, 110,
122, 123, 193, 220

see also granzyme B, perforin, T-cell
intracellular antigen (TIA)

Darier’s nests 234
adult T-cell leukaemia/lymphoma 115
mycosis fungoides 18, 19, 20, 21, 22,

25, 27
Sézary syndrome 59

dendritic cell leukaemia/lymphoma see
blastic plasmacytoid dendritic cell
neoplasm

dendritic cells 125
follicular 6, 124, 133, 134, 246
plasmacytoid 6, 145, 193, 194, 252, 253

denileukin diftitox 41, 92, 107
dermatosis

clonal 231, 236
digitate 15, 28
inflammatory 5, 26, 27
purpuric 34

diffuse large B-cell lymphoma see large 
B-cell lymphoma, diffuse

digitate dermatosis see dermatosis, digitate
doxorubicin, pegylated liposomal 41
drug reactions

CD30+ T-cell pseudolymphoma 232,
238–40, 239, 240

lymphocytoma cutis type 245
lymphomatoid 232, 244, 244, 257

Dutcher bodies see intranuclear inclusions

early plasmacytoid dendritic cell
leukaemia lymphoma see blastic
plasmacytoid dendritic cell neoplasm

early summer meningoencephalitis 248
earring pseudolymphoma 245
EBV see Epstein-Barr virus (EBV) infection
elastophagocytosis 36
electron beam, total body irradiation 41
EORTC classification 1, 4

see also specific entities
epidermotropic CD8+ cutaneous T-cell

lymphoma 97–100
classification 97–8

clinical features 98, 98
differential diagnosis

γ/δ cutaneous T-cell lymphoma 99
mycosis fungoides 97–8

Epstein-Barr virus infection 99
histopathology 98–9, 98, 99
immunophenotype 99
molecular genetics 99
prognosis 100
treatment 100

epidermotropism 5
adult T-cell leukaemia/lymphoma 115,

115
anaplastic large T-cell lymphoma 75
Darier’s nests 234

adult T-cell leukaemia/lymphoma
115

mycosis fungoides 18, 19, 20, 21, 22,
25, 27, 28

Sézary syndrome 59
‘disproportionate’ 19
epidermotropic CD8+ cutaneous T-cell

lymphoma 97–100
extranodal NK/T-cell lymphoma, nasal

type 105, 106
‘haloed’ lymphocytes 19, 237
large B-cell lymphoma, leg type 158
lichen sclerosus 237
lichenoid (lymphomatoid) keratosis

235
lymphomatoid drug eruption 244
lymphomatoid papulosis 69, 70, 70
mycosis fungoides 19–22, 26, 27, 29, 31

interstitial 22, 22
patch stage 19, 20, 21
pleomorphic lymphocytes 18, 19

Pautrier’s microabscesses see Darier’s
nests

Sézary syndrome 59
small/medium pleomorphic T-cell

lymphoma 117, 118
solitary T-cell pseudolymphoma 235
T-prolymphocytic leukaemia 219, 220

Epstein-Barr (EBV)-positive diffuse large
B-cell lymphoma of the elderly
168

Epstein-Barr virus (EBV) infection
aggressive NK-cell leukaemia 220
angioimmunoblastic T-cell lymphoma

125
blastic plasmacytoid dendritic cell

neoplasm 194
cutaneous γ/δ T-cell lymphoma 103
epidermotropic CD8+ cutaneous T-cell

lymphoma 99
extranodal NK/T-cell lymphoma, nasal

type 107
HIV-associated cutaneous lymphoma

182
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Epstein-Barr virus (EBV) infection (cont.)
Hodgkin lymphoma 225
inflammatory pseudotumour 251
intravascular large B-cell lymphoma 177
large B-cell lymphoma, leg type 156
lymphomatoid granulomatosis 167, 168
lymphomatoid papulosis 67
methotrexate-associated lymphomas

187
mycosis fungoides 11
plasma cell granuloma 251
post-transplant lymphoproliferative

disorders 182
Sézary syndrome 60
small-medium pleomorphic T-cell

lymphoma 117
subcutaneous T-cell lymphoma 87

eruption of lymphocyte recovery 254
eruptive infundibular cysts and

comedones 28, 30, 30
erythroderma

actinic reticuloid 233
adult T-cell lymphoma-leukaemia 114
angio-immunoblastic T-cell lymphoma

124
atopic dermatitis 57
drug reactions 244
lymphomatoid contact dermatitis 234
mycosis fungoides 12, 14, 33, 37, 42
non-neoplastic 57
psoriasis 57
T-cell prolymphocytic leukaemia 219,

219
see also melanoerythroderma; Sézary

syndrome
erythrodermie pityriasique en plaques

disseminées 28
etanercept 186
European Organization for Research and

Treatment of Cancer (EORTC)
Cutaneous Lymphoma Study
Group see EORTC classification

extramedullary hematopoiesis 253
extramedullary plasmacytoma see

plasmacytoma
extranodal NK/T-cell lymphoma, nasal type

angiocentricity/angiodestruction 105
clinical features 104–5, 105
differential diagnosis with mycosis

fungoides 105, 110
Epstein-Barr virus (EBV) infection
Fas gene mutations 106
haemophagocytic syndrome 101, 

102, 102
histopathology 105–6, 106, 107, 110
immunophenotype 106
molecular genetics 106–7
prognosis 107
treatment 107

facies leonina
actinic reticuloid 233
B-cell chronic lymphocytic leukaemia

207, 207
pseudolymphoma 251

Fas gene mutations 106
fat cells rimming see adipocytes, rimming
fludarabine 41, 209
fluorescent in situ hybridization (FISH) 5
follicle centre lymphoma 1, 3, 4, 129–37

association with alopecia 137
Bcl-2 expression 134
Borrelia burgdorferi infection 131
clinical features 129–31, 129–31
differential diagnosis with large B-cell

lymphoma, leg type 135
diffuse type 135
follicular type 131, 132
hepatitis C virus infection 131
histopathology 132–3, 132, 133
human herpes virus 8 (HHV-8)

infection 131
immunophenotype 133–4, 133, 134, 135
large cell lymphocytoma 132
mixed follicular and diffuse type 133,

134
molecular genetics 134–5
neoplastic follicles 134
polycomb-group genes expression 135
prognosis 136
spindle cell variant 133
t(14;18) 135
treatment 136

follicular lymphoid hyperplasia with
monotypic plasma cells, cutaneous
141

follicular mucinosis
alopecia mucinosa 29
Hodgkin lymphoma 225
idiopathic generalized 30
lymphomatoid papulosis 70
mycosis fungoides 28–30, 28, 29, 30,

39, 42
Sézary syndrome 59

folliculitis, pseudolymphomatous 117
folliculotropism see pilotropism
forodesine 41
French-American-British (FAB)

classification of myelogenous
leukaemia 216

see also myelogenous leukaemia,
cutaneous

Gardner syndrome 164
gemcitabine 41, 42
gene rearrangement studies 5

see also individual conditions
glucocorticoids see steroids, intralesional;

steroids, systemical; steroids, topical

granulocytic sarcoma see myeloid sarcoma
granuloma gangrenescens 104
granulomatous infiltrates

blastic plasmacytoid dendritic cell
neoplasm 192

lymphomatoid granulomatosis 167
marginal zone lymphoma 144, 148
myelogenous leukaemia 213
mycosis fungoides 35–7, 36
pseudolymphomas in tattoos 248
secondary syphilis 250
Sézary syndrome 35, 59

granulomatous slack skin 1, 28, 35–7, 
36, 225

granzyme B 24, 90, 97, 106, 108, 122, 123

haemophagocytic syndrome
cutaneous γ/δ T-cell lymphoma 101,

102, 103, 104
extranodal NK/T-cell lymphoma, nasal

type 104
intravascular large B-cell lymphoma

175, 176
subcutaneous T-cell lymphoma 88, 92

haemophagocytosis 103, 176
haematopoiesis, extramedullary 253, 253
‘haloed’ lymphocytes 19, 237

see also epidermotropism
Helicobacter pylori infection 127, 142
hepatitis C infection 131, 142
herpes simplex infection

CD30+ T-cell pseudolymphomas 207,
239

T-pseudolymphomas in 240–2
herpes virus 8 infection see human herpes

virus 8 (HHV-8) infection
herpes zoster infection

B-cell chronic lymphocytic leukaemia
207, 208, 210, 210

B-cell pseudolymphoma 240–2
CD30+ T-cell pseudolymphomas 239,

240–2
HHV-7 142
HHV-8 see human herpes virus 8 (HHV-8)

infection
hidradenitis with pseudolymphoma 239
Hirudo therapy-associated

pseudolymphoma 245
histiocytic cytophagic panniculitis 87

see also cutaneous γ/δ T-cell lymphoma;
extranodal NK/T-cell lymphoma,
nasal type; subcutaneous T-cell
lymphoma

histiocytosis
intravascular 253–4, 254
regressing atypical 66, 79
see also malignant histiocytosis

histologic stainings in cutaneous
lymphoid infiltrates 5
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histopathology 4–5
see also individual conditions

HIV infection
anaplastic large T-cell lymphoma 74, 78
CD8+ cutaneous infiltrates 232, 238
cutaneous lymphomas 185–6
plasmablastic lymphoma 182

HLA-DR 6, 194
Hodgkin cells 6, 66, 225, 226
Hodgkin lymphoma, cutaneous

manifestations 225–7
association with

anaplastic large cell lymphoma 67, 75
lymphomatoid papulosis 247
marginal zone lymphoma 142
mycosis fungoides 11, 17, 67
T-cell-rich B-cell lymphoma 164

clinical features 225, 226
histopathology, immunophenotype and

molecular genetics 225–6, 226
treatment and prognosis 227

HTLV-I see human T-cell lymphotrophic
virus I (HTLV-I) infection

HTLV-II 185
human herpes virus 7 (HHV-7) infection

142
human herpes virus 8 (HHV-8) infection

anaplastic large T-cell lymphoma 74
cutaneous plasmacytosis 252
follicle centre lymphoma 131
HIV-associated cutaneous lymphoma 185
large B-cell lymphoma, leg type 156
marginal zone lymphoma 142
plasma cell granuloma 251, 251

human T-cell lymphotrophic virus I
(HTLV-I) infection

in adult T-cell lymphoma/leukaemia
114, 115

in HIV infected patients 185
in mycosis fungoides 11, 115

human T-cell lymphotrophic virus II
(HTLV-II) infection 185

hydroa vacciniformis-like lymphoma 97,
107–9

and epidermotropic CD8+ cutaneous 
T-cell lymphoma 97, 98

hypereosinophilic syndrome 69

idiopathic generalized follicular mucinosis
see follicular mucinosis

idiopathic pseudo-T-cell lymphoma 117
IFN-γ 72
IFN-α see interferon-α (IFN-α)
imiquimod 40, 72
immune response modifiers 40
immunocytoma 141

acrodermatitis chronica atrophicans
and 147

anetoderma 147

Borrelia burgdorferi infection 127, 231
marginal zone B-cell lymphoma and

141, 147
immunodeficiency

anaplastic large T-cell lymphoma 74
common variable 238
see also HIV infection; post-transplant

lymphoproliferative disorders
immunoglobulin heavy-chain (JH) genes

5, 125, 145, 159, 164, 177, 196,
200, 209, 231

immunohistology of cutaneous lymphoid
infiltrates 5

immunophenotype 5
see also individual conditions

immunosuppression and cutaneous
lymphomas 182–7

indolent CD8+ lymphoid proliferation of
the ear 118

inflammatory myofibroblastic tumour 251
inflammatory pseudotumour, cutaneous

251
infliximab 186
interchromosomal translocation see under

specific translocations
interface dermatitis

cutaneous γ/δ T-cell lymphoma 99,
101, 102

lupus panniculitis 242
mycosis fungoides 20, 20, 33, 101
subcutaneous T-cell lymphoma 90

interferon α (IFN-α)
actinic reticuloid 233
angio-immunoblastic T-cell lymphoma

125
bullous lesions in mycosis fungoides

and 35
follicle centre lymphoma 136
large B-cell lymphoma, leg type 160
lymphocytoma cutis 246
lymphomatoid granulomatosis 167
lymphomatoid papulosis 72
marginal zone lymphoma 146
mycosis fungoides 35, 40, 41
pegylated 40
post-transplant lymphoproliferative

disorders 183
Sézary syndrome 60
small-medium pleomorphic T-cell

lymphoma 119
subcutaneous T-cell lymphoma 92

interferon regulatory factors 25, 134
interleukin-2 (IL-2) 60

fusion protein 41, 92
interleukin-10 (IL-10) 57, 104
interleukin-12 (IL-12) 41, 60
intranuclear inclusions

cutaneous immunocytoma 141
plasmacytoma 148, 149

intravascular angioendotheliomatosis 
see histiocytosis, intravascular;
angio-endotheliomatosis

intravascular histiocytosis see histiocytosis,
intravascular

intravascular large B-cell lymphoma 1, 3,
4, 158, 175–8

association with haemangiomas 175
clinical features 176, 176
histopathology, immunophenotype and

molecular genetics 176–7, 176, 177
treatment and prognosis 177–8

intravascular large NK/T-cell lymphoma
178–180, 208

intravascular proliferation of lymphoid
blasts, benign 253

Jessner-Kanof disease 232, 252, 252
JH gene rearrangement 136, 147, 149,

151, 160, 161
germline configuration 196
monoclonal 165, 166, 167, 169, 170,

178, 185, 186, 202, 203, 209
pseudomonoclonal 5

Kaposi’s sarcoma 156, 175, 185
see also human herpes virus 8 (HHV-8)

infection
keratoacanthoma

in lymphomatoid papulosis 71
Ketron-Goodman disease see pagetoid

reticulosis, generalized
Ki-67 see MIB-1

large B-cell lymphoma, intravascular see
intravascular large B-cell lymphoma

large B-cell lymphoma, leg type 1, 3, 4, 6,
7, 129, 135, 156–61

association with Kaposi sarcoma 156
Bcl-2 expression and prognosis 160
Borrelia burgdorferi infection 156
Burkitt lymphoma-like 158
CD30 expression 74
clinical features 156–7, 156, 157
differential diagnosis with follicle centre

lymphoma 135
diffuse 132, 135, 135, 159, 167

EBV-associated of elderly 168–9
epidermotropism 158
histopathology 157–8, 157, 158
HIV infection 185
human herpes virus 8 (HHV-8)

infection 156
immunophenotype 158–9, 158, 159
microarray studies 159
molecular genetics 159–60
polycomb-group genes expression 160
prognosis 160
sentinel lymph node biopsy 160
treatment 160
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large cell lymphocytoma 132
see also follicle centre lymphoma

large T-cell lymphoma, intravascular
178–180, 208

large-plaque parapsoriasis 28
laser-catapulting 7
laser vaporisation

acral pseudolymphomatous
angiokeratoma 249

B-cell chronic lymphocytic leukaemia
209

lymphomatoid papulosis 72–3
mycosis fungoides 40
tattoos 249

laser-based microdissection 7, 91
leech therapy and pseudolymphoma 245
leishmaniasis 254
‘leonine’ face see facies leonina
lethal midline granuloma 104–5, 105
leukaemia cutis, aleukaemic 191, 196,

199, 213, 213, 214
leukaemia lymphatica mamillae 207, 

208
lichen aureus 236–7, 236

mycosis fungoides association with
lichenoid pigmented purpuric
dermatitis 34

see also lichenoid pigmented purpuric
dermatitis; mycosis fungoides,
pigmented purpura-like

lichen planus 26, 27, 254
lichen sclerosus 27, 237, 237
lichen simplex chronicus-like mycosis

fungoides 20, 233
lichenoid (lymphomatoid) keratosis 232,

235–6, 236
lichenoid pigmented purpuric dermatitis

232, 236–7
association with mycosis fungoides

236
see also lichen aureus; mycosis

fungoides, pigmented 
purpura-like

localized scleroderma see scleroderma,
localized

lupus erythematosus 87, 242
chronic discoid 253
differential diagnosis

with lupus panniculitis 91
with subcutaneous T-cell lymphoma

88
panniculitis see lupus panniculitis
profundus see lupus panniculitis
tumidus 232, 252–3, 252

lupus panniculitis 87, 242–3, 242, 243
lymphadenosis benigna cutis see

lymphocytoma cutis
lymphocytic infiltration of skin 232,

252–3, 252

lymphocytoma cutis 244–7, 245–7
arthropod bite reactions 248
Borrelia burgdorferi infection 245, 

245, 246
drug reactions 245

lymphoepithelial-like carcinoma 255
lymphoid hyperplasia, cutaneous see

pseudolymphomas
lymphoid proliferation, atypical 265–6
lymphoma

biopsy techniques 4
classification 1–4
comparative genomic hybridization 7
cutaneous

cutaneous B-cell lymphomas
127–71

cutaneous T-cell lymphomas 9,
88–90, 90, 91, 122–5

in HIV infected individuals 78,
185–6

definition of primary cutaneous 1–2
examination of patients 4
fluorescence in-situ hybridization

(FISH) technique 5
gene rearrangement studies 5
histopathology 4–5
immunophenotype 5
laser-based microdissection 7, 91
microarray studies 5, 7
staging investigations 3, 4
therapy see under specific entities and

specific treatment options
lymphomatoid contact dermatitis 220,

232, 233–4, 234
lymphomatoid drug reactions see drug

reactions
lymphomatoid granulomatosis 167
lymphomatoid keratosis see lichenoid

(lymphomatoid) keratosis
lymphomatoid papulosis 1, 3, 4, 9, 11,

66–73
ALK expression 71–2
anaplastic large T-cell lymphoma-like

70, 70
angiocentricity/angiodestruction 70
association with

anaplastic large T-cell lymphoma
72, 74

Hodgkin lymphoma 67, 74, 75
hypereosinophilic syndrome 69
keratoacanthoma 71
mycosis fungoides 70, 72
pagetoid reticulosis 70
pregnancy 69

borderline 66, 79
CD30 expression 67, 71, 72
CD56 expression 71, 72
clinical features 67–9, 67–9
cytotoxic markers 70

differential diagnosis 72
pityriasis lichenoides et varioliformis

acuta (PLEVA) 72, 242
eccrinotropic 70
follicular 70
follicular mucinosis 70
histiocytic type 69
histopathology 69–71, 69–71
hydroa vacciniformis-like 69
immunophenotype 71–2, 71, 72
lethal midline granuloma 105
malignancy risk 67
molecular genetics 72
mycosis fungoides-like 69–70, 70
myxoid 70
neurotropic 70
pagetoid zeticulosis-like 80
persistent agmination 69
prognosis 73
pustular 69
regional 69, 81
syringotropic 71
treatment 72–3
type A 69, 69
type B 69–70, 70, 80
type C 70, 70, 81

lymphoplasmacytic lymphoma 142
cutaneous 147
see also immunocytoma

lymphoproliferative disorders, 
post-transplant 3, 4, 182–5

lysozyme 214, 253

malignancy risk see second malignancy
risk

malignant angioendotheliomatosis see
intravasular large B-cell
lymphoma; intravascular large
NK/T-cell lymphoma

malignant histiocytosis 9, 87, 100
see also cutaneous γ/δ T-cell lymphoma;

extranodal NK/T-cell lymphoma,
nasal type; subcutaneous T-cell
lymphoma

malignant melanoma 17, 256
mantle cell lymphoma 3, 6, 165–6, 166

differential diagnosis
B lymphoblastic lymphoma 202
B-cell chronic lymphocytic

leukaemia 165
marginal zone lymphoma 141–52

anetoderma 142
association with Hodgkin lymphoma

142
Bcl-10 expression 145, 146
blastic cells predominance 144, 145
Borrelia burgdorferi infection 141
clinical features 142, 143, 147, 147
conventional variant 142–7
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Helicobacter pylori infection 142
hepatitis C infection 142
histopathology 142–5, 143–5, 

147–8, 148
human herpes virus 7 (HHV-7)

infection 142
human herpes virus 8 (HHV-8)

infection 142
immunophenotype 145, 148
lymphoplasmacytic variant 147–9
marginal zone cells predominance 143,

144, 144
microarray studies 145
molecular genetics 145–6, 148
plasma cell predominance 150
plasmacytic variant 149–51
prognosis 149, 151
t(1;14) 145
t(11;18) 145
t(14;18) 145
treatment 146, 151

melanocytic naevi 17, 17
melanoerythroderma 34, 34, 58, 59

see also erythroderma; Sézary syndrome
melanoma 17, 256
melphalan 252
meningoencephalitis, early summer 248
methotrexate

in intravascular large B-cell lymphoma
178

lymphomas associated with the use of
186, 187

in lymphomatoid papulosis 72
in mycosis fungoides 40
in pityriasis lichenoides 242
in subcutaneous T-cell lymphoma 92

MIB-1 90
follicular lymphoma, differential

diagnostic value 134, 134
marginal zone B-cell lymphoma 145
subcutaneous T-cell lymphoma

differential diagnostic value 90, 
90, 91

microarrays 5, 7
see also individual conditions

microdissection, laser-based 7
microenvironment 7
midline granuloma see lethal midline

granuloma
milia en plaques 30
milker’s nodule 239
molluscum contagiosum 232, 239, 240
monoclonal antibodies see under specific

antibodies
monoclonal antibody immunomodulator-

related lymphoid proliferations 41,
186–7

monoclonal atypical T-cell hyperplasia
117

monomorphic post-transplant
lymphoproliferative disorders see
post-transplant lymphoproliferative
disorders, cutaneous

morphoea, localized 232, 249–50
Mucha-Habermann disease see pityriasis

lichenoides et varioliformis acuta
(PLEVA)

mucinosis, follicular see alopecia
mucinosa; follicular mucinosis

multiple myeloma 25, 142, 150, 169–70,
170

see also plasmacytoma
multiple myeloma oncogene 1 (MUM-1)

59, 72, 134, 158
mycobacteria 251
mycosis fungoides 11–46

acanthosis nigricans-like 28
Alibert-Bazin type 11
angiocentricity/angiodestruction 22
association with

anaplastic large T-cell lymphoma 74
B-cell chronic lymphocytic

leukaemia 208
cytomegalovirus (CMV) infection

11
eruptive infundibular cysts 28
HIV infection 185
Hodgkin lymphoma 11, 17, 67
human T-lymphotropic virus I

(HTLV-I) infection 11, 115
lichenoid pigmented purpuric

dermatitis 236
lymphomatoid papulosis 70, 72
malignant melanoma 17
melanocytic naevi 17
pityriasis lichenoides et varioliformis

acuta (PLEVA) 21, 22, 39, 242
seborrheic keratosis 256
Sézary syndrome 33, 35

bullous 28, 34–5, 35
CD8+ phenotype 33, 39
CD30 expression 23, 43
CD56 expression 24, 25
children 33–4, 39–40, 40
clinical features 14–17, 14–17
clinical variants 24, 25, 27–39
cytotoxic marker expression 24
diagnosis, histopathologic criteria 18
differential diagnosis 27

actinic reticuloid 233–4
epidermotropic CD8+ T-cell

lymphoma 24, 97
extranodal NK/T-cell lymphoma,

nasal type 104, 105
γ/δ T-cell lymphoma 24
histopathologic 27
pleomorphic large T-cell lymphoma,

CD30+ 43

small-medium pleomorphic T-cell
lymphoma 22, 23, 109

subcutaneous T-cell lymphoma 88
‘digitate’ pattern 14, 15, 28, 244
dyshidrotic 28, 34–5, 35
erythrodermic 28, 33
extracutaneous involvement 17
flow cytometry analysis 14
follicular mucinosis 28–30, 29, 30
granulomatous 35–7, 36
histopathological variants 24, 25, 27–39
histopathology 18–22, 18–22
historical terms 28
hyperkeratotic 28
hyperpigmented 33–4, 33, 34
hypopigmented 33–4, 33, 34
ichthyosis-like 28
immunophenotype 24, 24
interface dermatitis 20, 20, 33
interstitial 21–2
invisible 37–8
JUNB amplification and overexpression

26
large cell transformation 22–24, 23, 

24, 43
lichen simplex chronicus-like 20, 22
lichenoid type 33
lymph node involvement 33
microarray studies 26
molecular genetics 26–7
mortality 11, 17, 30
mucinous 28
mucosal involvement 15
pagetoid reticulosis 31–2, 32
palmaris et plantaris
papular 37, 37
patch stage 14, 15, 24, 38
perioral dermatitis-like 28
pigmented purpura-like 34, 34
pilotropic 28–30, 29, 30
pityriasis lichenoides et varioliformis

acuta (PLEVA)-like in children
28, 39

placebo effect 40
plaque stage 15, 15, 16
poikilodermatous 33, 33
prognosis 41–2
purpuric see mycosis fungoides,

pigmented purpura-like
pustular 28
second malignancy risk 11
solitary 15
staging 13
subcutaneous involvement 22, 23, 36
synonyms 28
syringometaplasia 30, 31, 45
syringotropic 30–1, 31, 45
transformation see large cell

transformation
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mycosis fungoides (cont’d)
treatment 40–1
‘tumeur d’emblee’ 11
tumour stage 15–17, 16, 17
unilesional see mycosis fungoides,

solitary
verrucous 28
zosteriform 28
see also epidermotropism, mycosis

fungoides; pagetoid reticulosis;
parapsoriasis

mycotic infections, pseudolymphoma
240

myelodysplastic syndrome see
myelogenous leukaemia,
cutaneous

myelogenous leukaemia, cutaneous
manifestations 212–15

association with
basal cell carcinoma 213
blastic plasmacytoid dendritic cell

neoplasm 191, 192, 194
myeloid sarcoma 192, 212–13
psoriasis 213
Sweet syndrome 213

clinical features 212–13, 213
differential diagnosis with B

lymphoblastic lymphoma 202
French-American-British (FAB)

classification 216
histopathology 213–14, 213, 214
immunophenotype 214, 214
molecular genetics 214
prognosis 214
treatment 214

myeloid leukaemia 2, 191, 194, 212, 212,
214, 216

see also myelogenous leukaemia,
cutaneous

myeloid sarcoma 192, 212, 213
see also myelogenous leukaemia,

cutaneous
myeloma, multiple see multiple myeloma
myelomonocytic leukaemia 2, 202, 213

see also myelogenous leukaemia,
cutaneous

myeloperoxidase 6, 194, 214, 214, 253
myofibroblastic tumour, inflammatory

251

naevi, melanocytic 17, 17
nasal lymphoma see 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 28
Ontak 41, 92
orf 232, 238
organ transplantation, lymphoproliferative

disorders 3, 4, 182–5

p15 26, 145, 159
p16 26, 42, 78, 145, 159, 183
p53 26, 42, 57
pagetoid reticulosis

generalized (Ketron-Goodman type)
31, 98, 98, 100

localized (Woringer-Kolopp type) 28,
31–2, 32, 39

see also mycosis fungoides, solitary
panniculitis

histiocytic cytophagic 87
in lupus erythematosus 242, 243
Weber-Christian 87

panniculitis-like T-cell lymphoma see
subcutaneous T-cell lymphoma

panobinostat 41
papuloerythroderma Ofuji 28
parakeratosis variegata 28, 38
parapsoriasis 28

small plaques 9, 16, 28, 
variegata 28
see also dermatosis, digitate

Pautrier’s microabscesses see Darier’s nests
pentostatin 41, 60, 61
perforin 6, 24, 90, 97, 106, 108, 110, 

122, 123
peripheral T-cell lymphoma, not otherwise

specified 3, 120, 122–3, 122, 123
persistent reactions to arthropod bites see

arthropod bite reactions; scabies
PET 4, 12
photochemotherapy, extracorporeal 60
photodynamic therapy 40, 42, 60
photopheresis, extracorporeal 41, 42
pilotropism 5

in mycosis fungoides 28–30, 29, 30, 41
see also follicular mucinosis

pityriasis lichenoides et varioliformis
acuta (PLEVA) 241–2, 241

evolution into mycosis fungoides 241
PLEVA-like mycosis fungoides 21, 

22, 39
relationship to

cutaneous cytotoxic lymphomas 241
lymphomatoid papulosis 72

placebo treatment 40
plasma cell granuloma 232, 251, 251
plasma cell myeloma see multiple myeloma
plasmablastic differentiation 186
plasmablastic lymphoma 3, 159, 182,

183, 185, 186, 186, 186
plasmacytic hyperplasia 3, 183, 185

reactive 183, 185

plasmacytoid dendritic cell leukaemia/
lymphoma see blastic plasmacytoid
dendritic cell neoplasm

plasmacytoid monocytes 191
plasmacytoma 3, 141

association with B-cell chronic
lymphocytic leukaemia 142

cutaneous see marginal cell lymphoma,
plasmacytic variant

extramedullary 142, 183
histopathology 170, 170
immunophenotype 170

plasmacytosis, cutaneous 232, 251–2, 252
pleomorphic large T-cell lymphoma,

CD30+ 122
pleomorphic small/medium T-cell

lymphoma see small-medium
pleomorphic T-cell lymphoma

PLEVA see pityriasis lichenoides et
varioliformis acuta (PLEVA)

poikiloderma vasculare atrophicans 28,
33, 33

polycomb-group genes 135, 160
polymorphic post-transplant

lymphoproliferative disorders 183
positron emission tomography (PET)

4, 12
post-transplant lymphoproliferative

disorders, cutaneous 3, 4, 182–5
precursor B-lymphoblastic leukaemia-

lymphoblastic lymphoma see
B lymphoblastic lymphoma

precursor T-lymphoblastic leukaemia-
lymphoblastic lymphoma see
T lymphoblastic lymphoma

premycotic erythema 28
prereticulotic poikiloderma 28
proliferation centres 207
pseudo-Hodgkin lymphoma 66
pseudo-T-cell lymphoma, idiopathic 117
pseudoepitheliomatous hyperplasia

anaplastic large cell lymphoma 76
pseudolymphomas 66, 72, 120, 231–62

classification 6, 232
therapy/treatment see specific entities

pseudolymphomatous folliculitis 117
psoralen with UVA irradiation see PUVA

(psoralen with UVA irradiation)
psoriasis, association with myelogenous

leukaemia 213
purpura

atypical pigmented/lichenoid 20
mycosis fungoides association with

lichenoid pigmented purpuric
dermatitis 28, 34, 34

see also lichen aureus; lichenoid
pigmented purpuric dermatitis;
mycosis fungoides, pigmented
purpura-like
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PUVA (psoralen with UVA irradiation)
actinic reticuloid 233
adult T-cell leukaemia/lymphoma

(ATLL) 115
CD8+ cutaneous infiltrates in HIV

infection 238
lichen aureus 236
lymphomatoid papulosis 24, 67, 72
mycosis fungoides 32, 40, 41
Sézary syndrome 60

radiotherapy
anaplastic large T-cell lymphoma 78
B-cell chronic lymphocytic leukaemia

209
blastic plasmacytoid dendritic cell

neoplasm 196
diffuse large B-cell lymphoma 160
follicle centre lymphoma 130, 131
HIV-associated lymphomas 186
Hodgkin lymphoma 227
large B-cell lymphoma, leg type 136
lymphocytoma cutis 247
marginal zone B-cell lymphoma 146,

148, 149
mycosis fungoides 32, 41

plasmacytoma 170
post-transplant lymphoproliferative

disorders 183
small-medium pleomorphic T-cell

lymphoma 119
subcutaneous T-cell lymphoma 92
T-cell-rich B-cell lymphoma 165

reactions to arthropod bites see arthropod
bite reactions; scabies

reactive angioendotheliomatosis see
histiocytosis, intravascular

reactive plasmacytic hyperplasia 183, 
185

Red Sea coral injury with
pseudolymphoma 239

Reed-Sternberg cells 75, 225, 226, 226
Reed-Sternberg-like cells 75, 225
regressing atypical histiocytosis 66, 79
reticulohistiocytoma of the back/dorsum

see Crosti’s lymphoma
retinoids

lymphomatoid papulosis 72
mycosis fungoides 40, 41
Sézary syndrome 60
subcutaneous T-cell lymphoma 92

rhynophyma with pseudolymphoma
239

rhythmic paradoxical eruption 66
see also lymphomatoid papulosis

Richter syndrome 209, 210
see also B-cell chronic lymphocytic

leukaemia
rimming see adipocytes, rimming

rituximab 127
large B-cell lymphoma, leg type 160
follicle centre lymphoma 136
intravascular large B-cell lymphoma 178
marginal zone lymphoma 142, 146
post-transplant lymphoproliferative

disorders 183
romidepsin 41
Russell bodies in plasmacytoma 150, 170

scabies
CD30+ T-cell pseudolymphoma 239
nodular 232, 247–8, 247, 248

scleroderma, localized 249–50, 250
seborrheic keratoses 17, 235, 256
second malignancy risk

lymphomatoid papulosis 67
mycosis fungoides 11
Sézary syndrome 58

secondary syphilis see syphilis, secondary
sentinel lymph node biopsy 74, 160
Sézary cells 13, 59

actinic reticuloid 233
diagnostic value in Sézary syndrome

57
mycosis fungoides 33
prognostic value in Sézary syndrome

60
Sézary syndrome 57–61

aetiology 57–8
associaton with squamous cell

carcinoma 62
clinical features 58–9, 58
diagnostic criteria 57
differential diagnosis

actinic reticuloid 59, 233
small-medium pleomorphic T-cell

lymphoma 117
T-cell prolymphocytic leukaemia

219
Epstein-Barr virus (EBV) infection 60
follicular mucinosis 59
histopathological variants 59
histopathology 59, 59
immunophenotype 59
JUNB amplification and overexpression

60
large cell transformation 59
malignancy risk 58
melanoerythroderma 34, 34, 58, 59
microarray studies 60
molecular genetics 59–60
mycosis fungoides relationship 57
prognosis 60
staging classification 58
treatment 60
vesiculobullous 59

slack skin, granulomatous see
granulomatous slack skin

small papular pseudolymphoma 232,
249, 249

small-medium pleomorphic T-cell
lymphoma 117–21

clinical features 117, 118
Epstein-Barr virus (EBV) infection

117
histopathology 117–18, 118
immunophenotype 118, 119
molecular genetics 119
prognosis 119
treatment 119

small-plaque parapsoriasis see
parapsoriasis, small plaques

solitary lymphomatoid papule, nodule or
tumor 117

solitary T-cell pseudolymphoma 232, 235,
235, 249

Spiegler-Fend, pseudolymphoma see
lymphocytoma cutis

spindle cell B-cell lymphoma 132, 133
see also follicle centre lymphoma

squamous cell carcinoma
in B-cell chronic lymphocytic

leukaemia 207
in Sezary syndrome 62
pseudocarcinoma in anaplastic large

cell lymphoma 76
stem cell transplantation 100

allogeneic
blastic plasmacytoid dendritic cell

neoplasm 196
mycosis fungoides 41

autologous
intravascular large B-cell lymphoma

178
NK/T-cell lymphoma, nasal type 92
subcutaneous T-cell lymphoma 92

cutaneous γ/δ T-cell lymphoma 104
see also bone marrow transplantation

steroids
actinic reticuloid 233
angioimmunoblastic T-cell lymphoma

125
CD8+ cutaneous infiltrates in 

HIV-infected patients 238
cutaneous plasmacytosis 252
intralesional 248, 252
lichen aureus 236
lupus panniculitis 243
lymphocytoma cutis 246
lymphomatoid papulosis 72
marginal zone lymphoma 146
mycosis fungoides 32, 40
pseudolymphoma 249
scabies 248
subcutaneous T-cell lymphoma 92
systemic 72, 73, 90
topical 32, 40
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subcutaneous “panniculitis-like” T-cell
lymphoma 87–92

association with lupus erythematosus
87, 88, 91, 93

classification 87
clinical features 88–9, 88, 89
differential diagnosis 91

cutaneous γ/δ T-cell lymphoma 91
lupus panniculitis 91
mycosis fungoides with

subcutaneous involvement 91
Epstein-Barr virus (EBV) infection 87
haemophagocytic syndrome 88, 92
histopathology 89–90, 89, 90
immunohistology 90–1, 90
lipoatzophy 93
molecular genetics 91
prognosis 92
rimming of adipocytes 89
transmission by allogeneic bone

marrow transplantation 88
treatment 91–2

surgical techniques 4
surgical treatment

acral pseudolymphomatous
angiokeratoma 249

anaplastic large T-cell lymphoma 78
B-cell chronic lymphocytic leukaemia

209
CD30+ T-cell pseudolymphomas 240
follicle center lymphoma 136
inflammatory pseudotumour 251
lymphocytoma cutis 246
marginal zone lymphoma 149
mycosis fungoides 32
scabies, nodular 248
small-medium pleomorphic T-cell

lymphoma 119
solitary T-cell pseudolymphoma 249
T-cell-rich B-cell lymphoma 165
tattoo pseudolymphomas 249

Sweet syndrome 213
syphilis, secondary 247, 250–1, 250, 251

t(1;14) 166
t(2;5) 78
t(11;14) 166
t(11;18) 145

t(14;18) 5, 145, 160, 177
T-cell/histiocyte-rich B-cell lymphoma

164–5, 165
T-cell intracellular antigen (TIA) 6

anaplastic large cell lymphoma 78
blastic plasmacytoid dendritic cell

neoplasm 194
cutaneous γ/δ T-cell lymphoma 103, 103
cutaneous cytotoxic lymphomas 97, 99
epidermotropic CD8+ cutaneous T-cell

lymphoma
hydroa vacciniforme-like lymphoma

108
lymphomatoid papulosis 73
mycosis fungoides 24
NK/T-cell lymphoma 106, 107, 179,

180
peripheral T-cell lymphoma 123
subcutaneous T-cell lymphoma 90

T-cell prolymphocytic leukaemia 3,
219–20, 219, 220

T-cell receptor (TCR) analysis 5
T-cell-rich B-cell lymphoma 164–5
tacrolimus ointment 233, 246
Targretin© 40
tattoos, pseudolymphomas in 232,

248–9, 249
laser vaporisation 249
lymphocytoma cutis 245
malignant lymphoma development

248
tazarotene 40
TCL1 lymphoid proto-oncogene 194
TCR gene rearrangement 26, 27
TdT see terminal deoxynucleotydil

tranferase (TdT)
temozolomide 41
terminal deoxynucleotydil tranferase

(TdT) 6
B-lymphoblastic lymphoma 200, 

201, 202
blastic plasmacytoid dendritic cell

neoplasm 193, 194, 196
cutaneous T-lymphoblastic 

leukaemia-lymphoblastic
lymphoma 203, 203

therapy and treatment see under specific
entities

TIA see T-cell intracellular antigen
T-lymphoblastic lymphoma 202–3, 

202, 203
T regulatory cells (Treg) 7, 25, 73, 115,

124
total body irradiation 40
trimetrexate 41
tumour necrosis factor β (TNF-β) 66, 125
tumour vaccines 41

ultrasound 4
ultraviolet light A (UV-A) therapy see

PUVA
ultraviolet light B (UV-B) therapy

actinic reticuloid 233
B-cell chronic lymphocytic leukaemia

209
mycosis fungoides 32, 40
narrow-band 311nm 32, 40, 42
see also PUVA (psoralen with UVA

irradiation)

vaccination site pseudolymphomas 232,
245, 248

lymphocytoma cutis 245
vaccination therapy 41
vaporisation see laser vaporisation
viral infection pseudolymphomas 238,

239, 240
viral wart pseudolymphomas 239
vitiligo 33, 232, 237–8, 237, 256
vorinostat 41

warts, viral see viral wart
pseudolymphomas

‘watchful waiting’ 40, 42, 73, 127, 146,
147, 149, 266

Weber-Christian panniculitis 87
Wiskott-Aldrich syndrome 187
Woringer-Kolopp see pagetoid reticulosis,

localized
World Health Organization (WHO)

classification 1, 1, 2–3, 3–4, 4

xanthoerythroderma perstans 14, 14, 28

zanolimumab 41
zosteriform mycosis fungoides 28
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