


COLOR ATLAS & SYNOPSIS
OF PEDIATRIC

DERMATOLOGY



Kay Shou-Mei Kane, MD
Assistant Professor of Dermatology

Harvard Medical School
Clinical Associate of Dermatology

Children’s Hospital
Boston, Massachusetts

Clinical Associate of Dermatology
Mt. Auburn Hospital
Boston, Massachusetts

Peter A. Lio, MD
Assistant Professor of Dermatology & Pediatrics

Northwestern University’s Feinberg School of Medicine
Clinical Associate of Dermatology

Children’s Memorial Hospital
Chicago, Illinois

Alexander J. Stratigos, MD
Assistant Professor of Dermatology—Venereology

University of Athens School of Medicine
Andreas Syngros Hospital for Skin and Veneral Diseases

Athens, Greece

Richard Allen Johnson, MD
Assistant Professor of Dermatology

Harvard Medical School
Clinical Associate of Dermatology
Massachusetts General Hospital

Boston, Massachusetts



COLOR ATLAS & SYNOPSIS
OF PEDIATRIC

DERMATOLOGY
SECOND EDITION

Kay Shou-Mei Kane, MD

Peter A. Lio, MD

Alexander J. Stratigos, MD

Richard Allen Johnson, MD

New York Chicago San Francisco Lisbon London Madrid Mexico City
Milan New Delhi San Juan Seoul Singapore Sydney Toronto

 



Copyright © 2009, 2002 by The McGraw-Hill Companies, Inc. All rights reserved. Except as permitted under the 
United States Copyright Act of 1976, no part of this publication may be reproduced or distributed in any form or 
by any means, or stored in a database or retrieval system, without the prior written permission of the publisher.

ISBN: 978-0-07-171252-1

MHID: 0-07-171252-6

The material in this eBook also appears in the print version of this title: ISBN: 978-0-07-148600-2, MHID: 
0-07-148600-3.

All trademarks are trademarks of their respective owners. Rather than put a trademark symbol after every occur-
rence of a trademarked name, we use names in an editorial fashion only, and to the bene  t of the trademark owner, 
with no intention of infringement of the trademark. Where such designations appear in this book, they have been 
printed with initial caps.

McGraw-Hill eBooks are available at special quantity discounts to use as premiums and sales promotions, or for 
use in corporate training programs. To contact a representative please e-mail us at bulksales@mcgraw-hill.com.

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes 
in treatment and drug therapy are required. The authors and the publisher of this work have checked with sources 
believed to be reliable in their efforts to provide information that is complete and generally in accord with the 
standards accepted at the time of publication. However, in view of the possibility of human error or changes in 
medical sciences, neither the authors nor the publisher nor any other party who has been involved in the prepa-
ration or publication of this work warrants that the information contained herein is in every respect accurate or 
complete, and they disclaim all responsibility for any errors or omissions or for the results obtained from use 
of the information contained in this work. Readers are encouraged to con  rm the information contained herein 
with other sources. For example and in particular, readers are advised to check the product information sheet 
included in the package of each drug they plan to administer to be certain that the information contained in this 
work is accurate and that changes have not been made in the recommended dose or in the contraindications for 
administration. This recommendation is of particular importance in connection with new or infrequently used 
drugs.

TERMS OF USE

This is a copyrighted work and The McGraw-Hill Companies, Inc. (“McGraw-Hill”) and its licensors reserve all 
rights in and to the work. Use of this work is subject to these terms. Except as permitted under the Copyright Act 
of 1976 and the right to store and retrieve one copy of the work, you may not decompile, disassemble, reverse 
engineer, reproduce, modify, create derivative works based upon, transmit, distribute, disseminate, sell, publish 
or sublicense the work or any part of it without McGraw-Hill’s prior consent. You may use the work for your own 
noncommercial and personal use; any other use of the work is strictly prohibited. Your right to use the work may 
be terminated if you fail to comply with these terms.

THE WORK IS PROVIDED “AS IS.” McGRAW-HILL AND ITS LICENSORS MAKE NO GUARANTEES 
OR WARRANTIES AS TO THE ACCURACY, ADEQUACY OR COMPLETENESS OF OR RESULTS TO BE 
OBTAINED FROM USING THE WORK, INCLUDING ANY INFORMATION THAT CAN BE ACCESSED 
THROUGH THE WORK VIA HYPERLINK OR OTHERWISE, AND EXPRESSLY DISCLAIM ANY 
WARRANTY, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. McGraw-Hill and its licensors do not 
warrant or guarantee that the functions contained in the work will meet your requirements or that its operation 
will be uninterrupted or error free. Neither McGraw-Hill nor its licensors shall be liable to you or anyone else 
for any inaccuracy, error or omission, regardless of cause, in the work or for any damages resulting therefrom. 
McGraw-Hill has no responsibility for the content of any information accessed through the work. Under no 
circumstances shall McGraw-Hill and/or its licensors be liable for any indirect, incidental, special, punitive, 
consequential or similar damages that result from the use of or inability to use the work, even if any of them 
has been advised of the possibility of such damages. This limitation of liability shall apply to any claim or cause 
whatsoever whether such claim or cause arises in contract, tort or otherwise.



DEDICATION

To David, Michaela, and Cassandra—
my loyal pep squad.

Kay S. Kane

To my wife, Lisa, who shows the patience of a
saint in putting up with me.

Peter A. Lio



This page intentionally left blank 



Preface xv
Acknowledgment xvii

SECTION 1

CUTANEOUS FINDINGS IN THE NEWBORN 2

Physiologic Skin Findings in the Newborn 2
Vernix Caseosa 2
Cutis Marmorata 2
Neonatal Hair Loss 4

Miscellaneous Cutaneous Disorders of the Newborn 6
Miliaria, Newborn 6
Milia 7
Acne Neonatorum 8
Erythema Toxicum Neonatorum 10
Transient Neonatal Pustular Melanosis 12
Neonatal Lupus Erythematosus 14
Aplasia Cutis Congenita 16
Heterotopic Neural Nodules 18
Accessory Tragus 20
Branchial Cleft Cyst 21
Accessory Nipple 22

Congenital Infections of the Newborn 24
Neonatal Herpes Simplex Virus Infection 24
Congenital Varicella Zoster Virus 26
Blueberry Muffin Baby 27
Congenital Syphilis 29

Abnormalities of Subcutaneous Tissue 31
Subcutaneous Fat Necrosis 31
Sclerema Neonatorum 32

SECTION 2

ECZEMATOUS DERMATITIS 34

Atopic Dermatitis 34
Infantile Atopic Dermatitis 37
Childhood-Type Atopic Dermatitis 38
Adolescent-Type Atopic Dermatitis 40

Striae Distensae 41
Lichen Simplex Chronicus 42
Prurigo Nodularis 44
Dyshidrotic Eczematous Dermatitis 46
Nummular Eczema 48
Contact Dermatitis 50
Seborrheic Dermatitis 52

CONTENTS



CONTENTSviii

SECTION 3

DIAPER DERMATITIS AND RASHES IN THE DIAPER AREA 54

Diaper Dermatitis 54
Rashes in the Diaper Area 56

Psoriasis in Diaper Area 56
Candidal Infection 58
Acrodermatitis Enteropathica 60
Granuloma Gluteale Infantum 62
Langerhans Cell Histiocytosis in Diaper Area 64

SECTION 4

DISORDERS OF EPIDERMAL PROLIFERATION 66

Psoriasis 66
Psoriasis Vulgaris, Guttate Type 70
Palmoplantar Pustulosis 72
Psoriasis Vulgaris, Erythrodermic 73

Pityriasis Amiantacea 75
Ichthyosiform Dermatoses and Erythrokeratodermas 76

Collodion Baby 77
Harlequin Fetus 79
Ichthyosis Vulgaris 81
X-Linked Ichthyosis 82
Bullous Congenital Ichthyosiform Erythroderma 84
Lamellar Ichthyosis 85

Other Disorders of Epidermal Proliferation 88
Keratosis Pilaris 88
Pityriasis Rubra Pilaris 90
Darier Disease 92

SECTION 5

PRIMARY BULLOUS DERMATOSES 96

Epidermolysis Bullosa 96
Epidermolysis Bullosa Simplex 97
Junctional Epidermolysis Bullosa 99
Dystrophic Epidermolysis Bullosa 102

Other 106
Linear IgA Bullous Disease of Childhood 106

SECTION 6

DISORDERS OF THE SEBACEOUS AND APOCRINE GLANDS 110

Acne Vulgaris 110
Infantile Acne 113
Periorificial Dermatitis 114
Hidradenitis Suppurativa 116



CONTENTS ix

SECTION 7

DISORDERS OF MELANOCYTES 118

Acquired Melanocytic Nevi 118
Junctional Nevus 119
Dermal Nevus 119
Compound Nevus 120

Congenital Nevomelanocytic Nevus 121
Atypical “Dysplastic” Melanocytic Nevus 124
Blue Nevus 126
Halo Nevus 127
Nevus Spilus 128
Spitz (Spindle and Epithelioid Cell) Nevus 130
Epidermal Melanocytic Disorders 131

Ephelides 131
Lentigo Simplex and Lentigines-Associated Syndromes 133
Peutz-Jeghers Syndrome 136
Multiple Lentigines Syndrome 138
Cafe Au Lait Macules and Associated Syndromes 142

Dermal Melanocytic Disorders 144
Congenital Dermal Melanocytosis (Mongolian Spot) 144
Nevus of Ota, Nevus of Ito 145

SECTION 8

DISORDERS OF BLOOD AND LYMPH VESSELS 148

Congenital Vascular Lesions 148
Capillary Stain (Salmon Patch) 148
Capillary Malformations (Port-Wine Stain) and Associated Syndromes 150
Hemangiomas and Associated Syndromes 151

Benign Vascular Proliferations 156
Spider Angioma 156
Cherry Angioma 157
Angiokeratoma 158
Pyogenic Granuloma 160

Vascular Changes Associated With Systemic Disease 162
Livedo Reticularis 162
Cutis Marmorata Telangiectatica Congenita 164
Hereditary Hemorrhagic Telangiectasia 165

Disorders of Lymphatic Vessels 167
Microcystic Lymphatic Malformation 167
Macrocystic Lymphatic Malformation 168
Lymphedema 170

SECTION 9

BENIGN EPIDERMAL PROLIFERATIONS 172

Epidermal Nevus 172
Inflammatory Linear Verrucous Epidermal Nevus 174
Epidermal Nevus Syndromes 176



CONTENTSx

SECTION 10

BENIGN APPENDAGEAL PROLIFERATIONS 178

Nevus Sebaceus 178
Nevus Comedonicus 181
Trichoepithelioma 182
Syringoma 184
Pilomatrixoma 185
Steatocystoma Multiplex 186
Trichilemmal Cyst 188
Epidermal Inclusion Cyst 190
Dermoid Cyst 192

SECTION 11

BENIGN DERMAL PROLIFERATIONS 194

Connective Tissue Nevus 194
Becker’s Nevus 195
Recurrent Infantile Digital Fibroma 197
Rudimentary Supernumerary Digits 198
Hypertrophic Scars and Keloids 200
Dermatofibroma 202
Skin Tag 203
Leiomyoma 204
Lipoma 205
Giant Cell Tumor of the Tendon Sheath 207

SECTION 12

DISORDERS OF PIGMENTATION 210

Disorders of Hypopigmentation 210
Pityriasis Alba 210
Postinflammatory Hypopigmentation 212
Vitiligo 213
Oculocutaneous Albinism 216
Nevus Depigmentosus 218
Nevus Anemicus 219

Disorders of Hyperpigmentation 220
Postinflammatory Hyperpigmentation 220
Linear and Whorled Nevoid Hypermelanosis 222

SECTION 13

NEUROCUTANEOUS DISORDERS 224

Neurofibromatosis 224
Tuberous Sclerosis 227
Incontinentia Pigmenti 232
Hypomelanosis of Ito 236



CONTENTS xi

SECTION 14

MISCELLANEOUS INFLAMMATORY DISORDERS 238

Papulosquamous Eruptions 238
Pityriasis Rosea 238
Pityriasis Lichenoides 240

Lichenoid Eruptions 242
Lichen Sclerosis 242
Lichen Planus 244
Lichen Nitidus 246
Lichen Striatus 248

SECTION 15

HYPERSENSITIVITY REACTIONS 250

Drug Hypersensitivity Reactions 250
Exanthematous Drug Reaction 250

Urticaria: Wheals and Angioedema 252
Erythema Multiforme, Stevens—Johnson Syndrome, and 

Toxic Epidermal Necrolysis 255
EM Syndrome 255
Steven-Johnson Syndrome and Toxic Epidermal Necrolysis 256

Fixed Drug Eruption 259
Serum Sickness 260
Erythema Annulare Centrifugum 262
Graft-Versus-Host Disease 263
Erythema Nodosum 266
Cold Panniculitis 268
Neutrophilic Dermatoses 269

Sweet’s Syndrome 269
Pyoderma Gangrenosum 270

Sarcoidosis 272
Cutaneous Vasculitis 274

Henoch-Schönlein Purpura 274
Urticarial Vasculitis 276
Polyarteritis Nodosa 278
Idiopathic Thrombocytopenic Purpura 279
Disseminated Intravascular Coagulation 280

Kawasaki’s Disease 283

SECTION 16

PHOTOSENSITIVITY AND PHOTOREACTIONS 286

Photosensitivity Important Reactions To Light 286
Acute Sun Damage (Sunburn) 286
Solar Urticaria 288
Polymorphous Light Eruption 289
Hydroa Vacciniforme 290
Phytophotodermatitis  292



CONTENTSxii

Drug-Induced Photosensitivity 293
Phototoxic Drug Reaction 295
Photoallergic Drug Reaction 296

Genetic Disorders With Photosensitivity 297
Xeroderma Pigmentosum 297
Basal Cell Nevus Syndrome 300
Erythropoietic Protoporphyria 302
Ataxia-Telangiectasia 304
Bloom’s Syndrome 306
Rothmund-Thomson Syndrome 308

SECTION 17

AUTOIMMUNE CONNECTIVE TISSUE DISEASES 310

Juvenile Rheumatoid Arthritis 310
Acute Cutaneous Lupus Erythematosus 312
Discoid Lupus Erythematosus 315
Dermatomyositis 317
Morphea (Localized Scleroderma) 320
Systemic Sclerosis 322
Mixed Connective Tissue Disease 325

SECTION 18

ENDOCRINE DISORDERS AND THE SKIN 328

Acanthosis Nigricans 328
Necrobiosis Lipoidica 330
Granuloma Annulare 331
Alopecia Areata 334
Confluent and Reticulated Papillomatosis of Gougerot and Carteaud 336

SECTION 19

SKIN SIGNS OF RETICULOENDOTHELIAL DISEASE 338

Histiocytosis 338
Langerhans Cell Histiocytosis (Histiocytosis x) 338

Non-Langerhans Cell Histiocytosis 341
Juvenile Xanthogranuloma 341

Mastocytosis Syndromes 343
Lymphomatoid Papulosis 347
Cutaneous T-Cell Lymphoma 349

SECTION 20

CUTANEOUS BACTERIAL INFECTIONS 352

Impetigo 352
Ecthyma 354
Folliculitis 356
Furuncles and Carbuncles 358
Cellulitis 359



CONTENTS xiii

Erysipelas 361
Perianal Streptococcal Infection 362
Scarlet Fever 364
Staphylococcal Scalded Skin Syndrome 366
Toxic Shock Syndrome 368
Erythrasma 371
Meningococcemia 372
Gonococcemia 374
Cat Scratch Disease 376
Mycobacterial Infections 378

Leprosy 378
Cutaneous TB  380
Atypical Mycobacteria: Mycobacterium Marinum 382

Lyme Borreliosis 383

SECTION 21

CUTANEOUS FUNGAL INFECTIONS 388

Superficial Dermatophytoses 388
Tinea Capitis 388
Tinea Faciei 392
Tinea Corporis 393
Tinea Cruris 394
Tinea Pedis 394
Tinea Manuum 396
Onychomycosis 398
Tinea and Id Reaction 399

Superficial Candidiasis 401
Oral Candidiasis 401
Cutaneous Candidiasis 402

Pityriasis Versicolor 405
Deep Fungal Infections 407

Sporotrichosis 407
Cryptococcosis 408
Management 410
Histoplasmosis 410

SECTION 22

RICKETTSIAL INFECTION 414

Rocky Mountain Spotted Fever 414

SECTION 23

CUTANEOUS VIRAL INFECTIONS 416

Herpes Simplex Virus 416
Herpetic Gingivostomatitis 416
Recurrent Facial-Oral Herpes 417
Eczema Herpeticum 420
Herpetic Whitlow 422



CONTENTSxiv

Herpes Gladiatorum 423
Disseminated Herpes Simplex Infection 426

Varicella-Zoster Virus 428
Varicella 428
Herpes Zoster 430

Human Papillomavirus 432
Verruca Vulgaris 432
Verruca Plana 434
Verruca Plantaris 436
Condyloma Acuminatum 438

Poxvirus 440
Molluscum Contagiosum 440

Epstein-Barr Virus 442
Infectious Mononucleosis 442

Human Parvovirus B19 444
Erythema Infectiosum 444

Human Herpesvirus 6 and 7 446
Exanthem Subitum 446

Measles Virus 448
Measles 448

Rubella Virus 451
Rubella 451

Coxsackie Virus 454
Hand-Foot-and-Mouth Disease 454

Others 456
Gianotti-Crosti Syndrome 456
Asymmetric Periflexural Exanthem of Childhood 458

SECTION 24

AQUATIC INFESTATIONS 460

Cutaneous Larva Migrans 460
Cercarial Dermatitis 461
Seabather’s Itch 463
Sea Urchin Dermatitis 464
Jellyfish Dermatitis 466
Coral Dermatitis 468

SECTION 25

INSECT BITES AND INFESTATIONS 470

Pediculosis Capitis 470
Pediculosis Pubis 472
Pediculosis Corporis 474
Scabies 476
Papular Urticaria 478
Fire Ant Sting 480

Index 483



The second edition of the Color Atlas & Synopsis of Pediatric Dermatology builds upon its predecessor
with new photographs plus up-to-date management and treatment recommendations for pediatric
skin diseases. The book is written primarily for primary care specialists, residents, and medical students
with the hopes of providing an easy-to-read, picture book to aid in the in-office recognition and diag-
nosis of pediatric skin disorders.

The authors have made every attempt to provide accurate information regarding the disease entities
and the therapies approved for pediatric usage at the time of publication. However, in this world of
ever-changing medicine, it is recommended that the reader confirm information contained herein with
other sources.
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VERNIX CASEOSA

Vernix, derived from the same root as varnish, is
the whitish-gray covering on newborn skin and
is composed of degenerated fetal epidermis and
sebaceous secretions.

EPIDEMIOLOGY

Age Newborns.
Gender M � F.
Prevalence Seen in all infants.

PATHOPHYSIOLOGY

The vernix caseosa is thought to play a protec-
tive role for the newborn skin with both water-
barrier and antimicrobial properties.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Adherent cheesy material which
dries and desquamates after birth (Fig. 1-1).
Color Gray-to-white.
Distribution Generalized.

DIFFERENTIAL DIAGNOSIS

The vernix caseosa is generally very distinctive
but must be differentiated from other membra-
nous coverings such as collodion baby and har-
lequin fetus. Both of these are much thicker,
more rigid, and more dry.

COURSE AND PROGNOSIS

In an otherwise healthy newborn, the vernix
caseosa will fall off in 1 to 2 weeks.

TREATMENT

No treatment is necessary. Much of the vernix
caseosa is usually wiped from the skin at birth.
The rest of the vernix is shed over the first few
weeks of life.

Current newborn skin care recommenda-
tions are as follows:

1. Full immersion baths are not recom-
mended until the umbilical stump is fully
healed and detached.

2. At birth, blood and meconium can be gently
removed with warm water and cotton balls.

3. Umbilical cord care and/or circumcision
varies from hospital to hospital. Several
methods include a local application of alco-
hol (alcohol wipes), topical antibiotic (bac-
itracin, Polysporin, or neosporin), or silver
sulfadiazine cream (Silvadene) to the
area(s) with each diaper change. The um-
bilical cord typically falls off in 7 to 14 days.

4. Until the umbilical and/or circumcision
sites are healed, spot cleaning the baby with
cotton balls and warm water is recom-
mended. After the open sites have healed,
the baby can be gently immersed in luke-
warm water and rinsed from head to toe.

5. Avoiding perfumed soaps and bubble baths
is best. Fragrance-free, soap-free cleansers
are the least irritating. Such cleansers should
be used only on dirty areas and rinsed off
immediately.

6. After bathing, newborn skin should be pat-
ted dry (not rubbed). The vernix caseosa
may still be present and adherent for several
weeks. Topical moisturizers are usually not
recommended.

CUTIS MARMORATA

A physiologic red–blue reticulated mottling of the
skin of newborn infants. It is seen as an immature

PHYSIOLOGIC SKIN FINDINGS IN THE NEWBORN

S E C T I O N  1

CUTANEOUS FINDINGS
IN THE NEWBORN
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PHYSICAL EXAMINATION

Skin Findings
Type Reticulated mottling (Fig. 1-2).
Color Reddish-blue.
Distribution Diffuse, symmetric involvement
of the trunk and extremities.

DIFFERENTIAL DIAGNOSIS

Cutis marmorata is benign and self-limited. It can
be confused with cutis marmorata telangiectatica
congenita (CMTC), a more severe condition
that can also present as reticulated vascular
changes at birth. CMTC is a rare, chronic, re-
lapsing, severe form of vascular disease that can
lead to permanent scarring skin changes.

COURSE AND PROGNOSIS

Recurrence is unusual after 1 month of age. Per-
sistence beyond neonatal period is a possible
marker for trisomy 18, Down syndrome, Cor-
nelia de Lange syndrome, hypothyroidism, or
CMTC.

TREATMENT AND PREVENTION

Usually self-resolving.

physiologic response to cold with resultant dilata-
tion of capillaries and small venules. Skin findings
usually disappear with rewarming and the phe-
nomenon resolves as the child gets older.

IN
S

IG
H

T

While cutis marmorata is essen-
tially always normal, its analogue in
adults, livedo reticularis, can be as-
sociated with connective tissue dis-

ease and vasculopathies.

FIGURE 1-1 Vernix caseosa White, cheesy vernix caseosa on a newborn baby, just a few seconds old.
(Courtesy of Dr. Mark Waltzman.)

EPIDEMIOLOGY

Age Onset during first 2 to 4 weeks of life;
associated with cold exposure.
Gender M � F.
Prevalence More prevalent in premature in-
fants.

PATHOPHYSIOLOGY

Thought to be owing to the immaturity of the
autonomic nervous system of newborns. Physio-
logically normal and resolves as child gets older.

HISTORY

Reticulated mottling of the skin resolves with
warming.
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Parents may complain that “back to
sleep” is the cause of hair loss in
their child; the sleep position only
accentuates the normal loss and is
not the cause.

Synonym Telogen effluvium of the newborn.

EPIDEMIOLOGY

Age Newborns, can be seen at 3 to 4 months
of age.
Gender M � F.
Prevalence Affects all infants to some degree.

PATHOPHYSIOLOGY

There are three stages in the hair life cycle:

1. Anagen (the active growing phase that typ-
ically lasts from 2 to 6 years).

2. Catagen (a short-partial degeneration
phase that lasts from 10 to 14 days).

NEONATAL HAIR LOSS

Neonatal hair at birth is actively growing in the
anagen phase, but within the first few days of
life converts to telogen (the rest period before
shedding) hair. Consequently, there is normally
significant hair shedding during the first 3 to 4
months of life.

FIGURE 1-2 Cutis marmorata Reticulated, vascular mottling on the leg of a healthy newborn which
resolves quickly with warming.
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3. Telogen (resting and shedding phase that
lasts from 3 to 4 months).

At any given time in a normal scalp, 89% of
the hair are in anagen phase, 1% are in catagen
phase, and 10% are in telogen phase. Neonatal
hair loss occurs because most of the anagen hair
at birth simultaneously converts to telogen phase
in the first few days of life, resulting in whole-
scalp shedding of the birth hair in 3 to 4 months.

HISTORY

During the first 3 to 6 months of life, there will
be physiologic shedding of the newborn hair. In
some cases, the new hair balances the shedding
hair and the process is almost undetectable.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Nonscarring alopecia (Fig. 1-3).
Distribution Diffuse involving the entire scalp.

DIFFERENTIAL DIAGNOSIS

Neonatal hair loss is a normal physiologic
process that is diagnosed clinically by history
and physical examination. The alopecia may be
accentuated on the occipital scalp because of
friction and pressure from sleeping on the
back.

COURSE AND PROGNOSIS

In an otherwise healthy newborn, the hair loss
self-resolves by 6 to 12 months of age.

TREATMENT

No treatment is necessary. The parents should
be reassured that neonatal hair loss is a nor-
mal physiologic process and that the hair will
grow back by 6 to 12 months of age without
treatment.

FIGURE 1-3 Neonatal hair Occipital and vertex scalp hair loss of the newborn hair in a healthy 4-month-old
baby.
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In older children and adults, mil-
iaria rubra is the most common
form, usually seen in areas of moist
occlusion, such as on the back of a

bedridden patient with fever.

MISCELLANEOUS CUTANEOUS DISORDERS OF THE NEWBORN

MILIARIA, NEWBORN

Miliaria is a common neonatal dermatosis re-
sulting from sweat retention caused by incom-
plete differentiation of the epidermis and its
appendages. Obstruction and rupture of epi-
dermal sweat ducts is manifested by a vesicular
eruption.

Type Superficial pinpoint clear vesicles 
(Fig. 1-4).
Color Skin, pink.
Distribution Generalized in crops.
Sites of Predilection Intertriginous areas,
commonly neck and axillae, or clothing-covered
truncal areas.
Miliaria Rubra (Prickly Heat)
Type Pinpoint papules/vesicles.
Color Erythematous.
Sites of Predilection Covered parts of the skin,
forehead, upper trunk, volar aspects of the arms,
and body folds.

DIFFERENTIAL DIAGNOSIS

The diagnosis of miliaria is made based on
observation of characteristic lesions. Vesicles
may be ruptured with a fine needle, yielding
clear, entrapped sweat. Miliaria rubra requires
close inspection to ascertain its nonfollicular
nature to distinguish it from folliculitis. Mil-
iaria can also be confused with candidiasis
and acne.

LABORATORY EXAMINATIONS

In miliaria crystallina, vesicles are often found
superficially in the stratum corneum and serial
sectioning demonstrates direct communication
with ruptured sweat ducts. Miliaria rubra histo-
logically demonstrates degrees of spongiosis
and vesicle formation within the epidermal
sweat duct.

MANAGEMENT

Prevention Avoid excessive heat and humid-
ity. Lightweight and/or absorbent clothing, cool
baths, and air-conditioning help prevent sweat
retention.

Synonyms Prickly heat, heat rash.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Incidence Greatest in the first few weeks of life.
Prevalence Virtually, all infants develop mil-
iaria.
Etiology Immature appendages and keratin
plugging of eccrine duct leads to vesicular
eruption.

PATHOPHYSIOLOGY

Incomplete differentiation of the epidermis and
its appendages at birth leads to keratinous plug-
ging of eccrine ducts and subsequent leakage of
eccrine sweat into the surrounding tissue.
Staphylococci on the skin may play a role in the
occlusion process as well.

PHYSICAL EXAMINATION

Skin Findings
Miliaria Crystallina (Sudamina)
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Treatment Preventative measures only for
newborns; in older patients, cool moist dress-
ings, antibacterial cleansers, and cream-based
emollients may speed healing.

MILIA

Multiple 1- to 2 mm white/yellow superficial
tiny cysts seen over the forehead, cheeks, and
nose of infants. They may be present in the oral
cavity as well where they are called Epstein’s
pearls.

PATHOPHYSIOLOGY

Milia and Epstein’s pearls are caused by the
cystic retention of keratin in the superficial
epidermis.

PHYSICAL EXAMINATION

Skin Findings
Type Few to numerous pinpoint white
papules (Fig. 1-5).
Size 1 to 2 mm.
Color Yellow to pearly white.
Distribution Forehead, nose, cheeks, gingiva,
midline palate (Epstein’s pearls), rarely on the
penis, and at sites of trauma.

DIFFERENTIAL DIAGNOSIS

Milia must be differentiated from molluscum
contagiosum and sebaceous hyperplasia. Mol-
luscum contagiosum does not typically appear
in the immediate neonatal period and is char-
acterized by dome-shaped papules with central
umbilication. Sebaceous hyperplasia is usually
more yellow than white in color and, on close
inspection, is found to be composed of tiny ag-
gregates of micropapules with central umbili-
cation. Epstein’s pearls can be differentiated

FIGURE 1-4 Miliaria Superficial, clear, pinpoint vesicles of miliaria crystallina on the back of an infant.
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So-called secondary milia (milia af-
ter trauma to the skin) can be seen
in patients with blistering disorders
such as epidermolysis bullosa.

EPIDEMIOLOGY

Age All ages, especially newborns.
Gender M � F.
Prevalence Up to 40% of infants have milia
on the skin, up to 85% of infants have the in-
traoral counterpart (Epstein’s pearls) on the
palate.
Etiology May be related to trauma to the skin
surface during delivery.



ACNE NEONATORUM

Acne neonatorum is a benign, self-limited, ac-
neiform eruption that develops within the first
30 days of life.

COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY 8

from intraoral mucinous cysts by their typical
midline palate location and spontaneous reso-
lution.

LABORATORY EXAMINATIONS

Dermatopathology Superficial, tiny epithelial
cysts containing keratin and developing in con-
nection with the pilosebaceous follicle.

COURSE AND PROGNOSIS

Milia and Epstein’s pearls should sponta-
neously exfoliate during the first few weeks of
life. Unusually, persistent milia or widespread
milia can be seen in conjunction with more
severe developmental problems, namely, oral-
facial-digital syndrome, and hereditary tri-
chodysplasia.

TREATMENT AND PREVENTION

No treatment is necessary. Cosmetically, lesions
may be incised and expressed.

FIGURE 1-5 Milia Numerous pinpoint, white papules on the foot of a premature infant.

IN
S

IG
H

T

In severe cases that do not resolve,
evaluation for underlying andro-
gen excess is warranted.

Synonyms Transient cephalic neonatal pustu-
losis, neonatal cephalic pustulosis.

EPIDEMIOLOGY

Age Rare at birth, peaks between the age of 2
and 4 weeks of life.
Gender M � F.
Prevalence Up to 50% of infants.

PATHOPHYSIOLOGY

Some, perhaps most, of these cases are thought
to be related to Malassezia yeasts on the skin.
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Transient increases in circulatory androgens
may also contribute to neonatal acne.

HISTORY

Multiple discrete papules develop between the
age 2 and 4 weeks of life, evolve into pustules,
and spontaneously resolve.

PHYSICAL EXAMINATION

Skin Findings
Type Inflammatory papules and pustules;
comedones are rare (Fig. 1-6A).
Color Erythematous.

Distribution Face, chest, back, and groin.

DIFFERENTIAL DIAGNOSIS

Erythema toxicum, candidiasis, and staphylo-
coccal infection can be considered.

LABORATORY EXAMINATIONS

Dermatopathology Increased number of se-
baceous glands and keratin-plugged piloseba-
ceous orifices lead to rupturing and neutrophilic
or granulomatous inflammation.

A

FIGURE 1-6 A. Acne neonatorum Acneiform lesions on the cheek of an infant.



COURSE AND PROGNOSIS

Neonatal acne may persist up to 8 months of
age. There is some suggestion that infants with
extensive neonatal acne may experience severe
acne as adults.

TREATMENT AND PREVENTION

Neonatal acne typically resolves spontaneously.
For severe involvement, 2% ketoconazole cream
or 2.5% benzoyl peroxide gel applied twice daily
may be used (Fig. 1-6C)

ERYTHEMA TOXICUM NEONATORUM

Benign transient, blotchy erythema with central
vesiculation is seen in newborns.

EPIDEMIOLOGY

Age Newborns.
Gender M � F.

Prevalence Unclear, reports range from 4.5%
to 70% of term infants. Less common in pre-
mature infants.

PATHOPHYSIOLOGY

The cause of erythema toxicum is unknown.
The eosinophil response is suggestive of a hy-
persensitivity reaction, but specific allergens
have not been identified.

HISTORY

Macular erythema with central vesicles and
pustules appear between 24 and 48 hours of life.

PHYSICAL EXAMINATION

Skin Findings
Type Blotchy erythematous macules 2 to 3 cm
in diameter with a central 1- to 4-mm central
papule, vesicle, or pustule (Fig. 1-7).
Color Erythematous.
Distribution Chest, back, face, and proximal
extremities, sparing the palms and soles.
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FIGURE 1-6 (continued ) B and C. Acne neonatorum Multiple acneiform pustules before (B) and after
(C) 1 week of twice daily application of 2% ketoconazole cream.

B C
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

Diagnosis Wright stain of a vesicle will reveal
a predominance of eosinophils. Gram stain will
be negative.
Differential Diagnosis Erythema toxicum must
be differentiated from miliaria rubra and tran-
sient neonatal pustular melanosis. The lesions
of erythema toxicum are usually larger than
those of miliaria rubra and have wider erythe-
matous halos surrounding them. Transient
neonatal pustular melanosis has a predomi-
nance of neutrophils rather than eosinophils in
the vesicles and typically heals with residual
pigmentation. Bacterial and fungal culture of
erythema toxicum lesions will be negative dif-
ferentiating it from neonatal bacterial infections
and congenital candidiasis. More worrisome
considerations include herpes infection and
Langerhans cell histiocytosis, these may require
virologic testing and skin biopsy for definitive
diagnosis and must not be overlooked.

LABORATORY EXAMINATIONS

Wright Stain A smear of a vesicle with Wright
stain reveals numerous eosinophils.
Gram Stain Negative.
Dermatopathology Intraepidermal vesicle
filled with eosinophils.
Hematologic Examination Peripheral eosinophilia
of up to 20% may be seen in some cases.

COURSE AND PROGNOSIS

Lesions may occur from birth to the 10th day of
life and individual lesions clear within 5 days.
All lesions resolve by 2 weeks.

TREATMENT

No treatment is necessary.

FIGURE 1-7 Erythema toxicum neonatorum Erythematous macules with central vesicles scattered diffusely
over the entire body of a newborn. A smear of the vesicle contents would show a predominance of eosinophils.
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Many times, particularly in post-
term infants, no pustules or vesicles
remain at birth and only pig-
mented macules are found.

TRANSIENT NEONATAL PUSTULAR
MELANOSIS

A benign and self-limited condition character-
ized by blotchy erythema and superficial vesico-
pustules of the newborn that heal with residual
pigmentation.

HISTORY

Idiopathic, superficial, sterile vesicles and pus-
tules that are present at birth rupture in 24 to 48
hours and heal with pigmented macules that
slowly fade over several months.

PHYSICAL EXAMINATION

Skin Findings
Type Tiny vesicles, pustules (Fig. 1-8), or rup-
tured lesions with a collarette of scale. There is
generally minimal or no surrounding ery-
thema.
Color Hyperpigmented macules may develop
at the site of resolving vesicles and pustules.
Distribution Clusters on face, trunk, and
proximal extremities, rarely palms and soles
may be involved.

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

Diagnosis Wright stain of a vesicle will reveal
a predominance of neutrophils. Gram stain will
be negative for bacteria.
Differential Diagnosis Includes erythema
toxicum neonatorum, staphylococcal and other
bacterial infections, candidiasis, herpes, and
miliaria.

EPIDEMIOLOGY

Age Newborns.
Gender M � F.
Race More common in black infants.
Prevalence 0.2% to 4% of the newborns.

PATHOPHYSIOLOGY

The pathophysiology is unknown.
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FIGURE 1-8 Transient neonatal pustular melanosis Vesicles and pustules scattered diffusely on the leg
of an infant. Note the hyperpigmented areas at sites of resolved lesions. A smear of the vesicle contents would
reveal a predominance of neutrophils.



LABORATORY EXAMINATIONS

Wright Stain A smear of a vesicle with Wright
stain reveals numerous neutrophils and an oc-
casional eosinophil.
Gram Stain Negative.
Dermatopathology Vesicular lesions show in-
traepidermal vesicles filled with neutrophils.
Macular hyperpigmented lesions show mild
hyperkeratosis and basilar hyperpigmenta-
tion.

COURSE AND PROGNOSIS

The vesicles and pustules usually disappear by 5
days of age and the pigmented macules fade
over 3 to 6 months.

TREATMENT

No treatment is necessary.

NEONATAL LUPUS ERYTHEMATOSUS

Neonatal lupus erythematosus (NLE) is an un-
common autoimmune disease caused by the
transplacental antibodies from mother to fetus.
The skin lesions are usually nonscarring and
similar to those of subacute cutaneous lupus
erythematosus (SCLE) in adults. The lesions
may be accompanied by cardiac conduction de-
fects, hepatobiliary disease, or hematologic dis-
turbances.

Etiology and Transmission Maternal autoan-
tibodies cross the placenta during pregnancy
and are thought to produce both the cutaneous
and systemic findings of NLE. Many mothers of
neonatal lupus patients have no symptoms of
connective tissue disease.

PATHOPHYSIOLOGY

Mothers of babies with NLE possess autoanti-
bodies (95% of cases possess anti-Ro/SSA, others
may have anti-La/SSb or anti-U1RNP antibod-
ies). These IgG autoantibodies pass through the
placenta from mother to fetus and can be found
in the neonate’s sera. It is felt that these autoanti-
bodies are implicated in the development of cu-
taneous and systemic findings of NLE. The skin
lesions are temporary and begin to resolve at or
before the time that maternal autoantibodies are
cleared from the child’s system (typically at 6
months of age). Conduction defects may be
caused by anti-Ro/SSA-mediated interference of
specific cardiac serotoninergic receptors.

PHYSICAL EXAMINATION

About half of the NLE cases report exhibited
skin disease and about half exhibit congenital
heart block. Approximately 10% have both skin
disease and heart block.

Skin Findings
Type Scaly plaques, epidermal atrophy. Gen-
erally, no scarring or follicular plugging.
Color Pink, erythematous. May be hypopig-
mented.
Shape Round, elliptical, or annular.
Distribution Frequently on face and scalp. Le-
sions may be concentrated in the periorbital
and malar areas. Widespread involvement may
occur (Fig 1-9).

General Findings
Typically, disease presents with complete heart
block that begins during gestation. Occasion-
ally, lesser degrees of conduction abnormality
are present. Fibrosis of the AV node (in rare in-
stances, the SA node) may lead to bradycardia.
NLE typically presents with isolated heart block
and no associated cardiac anomalies. Other
findings include liver disease, thrombocytope-
nia, and leukopenia.

DIFFERENTIAL DIAGNOSIS

The skin findings of the newborn may be con-
fused with other scaly, erythematous plaques

COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY 14

IN
S

IG
H

T

If a newborn is thought to have
“widespread ringworm,” neonatal
lupus must be considered.

EPIDEMIOLOGY

Age Skin lesions may be present at birth or
may appear within the first few months life. Le-
sions typically last several weeks to months, but
typically resolve by 6 months of age. Heart
block appears typically during gestation (at
about 18 weeks of gestational age, but may oc-
cur later) and is generally irreversible.
Gender M � F.
Incidence Unknown. One estimate, based on
the incidence of congenital heart block with
NLE being the most frequent etiology, approxi-
mates the incidence of NLE to be near 1:20000
births.
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such as seborrhea, eczema, psoriasis, or tinea.
Heart block may be detected during routine ob-
stetrical examination and confirmed by fetal ul-
trasound. Finally, the diagnosis can be
confirmed by serologic studies.

LABORATORY EXAMINATIONS

Histopathology Biopsy of lesional skin reveals
findings similar to that of SCLE lesions. There is
vacuolar basal cell degeneration in the epider-
mis and a sparse mononuclear cell infiltrate in
the superficial dermis. Immunofluorescence
studies demonstrate a granular deposition pat-

tern of IgG in the dermoepidermal junction
with variable C3 ang IgM deposition.
Serology Sera of mother and baby should be
tested for autoantibodies. Ninety-five percent of
cases are owing to anti-Ro/SSA antibodies.
Anti-La/SSB antibodies may also be present but
almost never without the presence of anti-
Ro/SSA antibodies. Anti-U1RNP autoantibod-
ies account for the NLE cases that do not have
anti-Ro/SSA antibodies present.
Other Obstetrical detection of slowed fetal
heart rate or ultrasound documentation of
heart block may be found as early as 16 weeks of
gestational age.

FIGURE 1-9 Neonatal lupus erythematous Erythematous, annular plaques on the trunk of a 6-week-old
baby. Skin lesions resolved after 6 months.



COURSE AND PROGNOSIS

Infants with NLE, who survive the neonatal pe-
riod have a good prognosis and rarely go on to de-
velop autoimmune disease. The estimated
mortality rate is 10%, with deaths being secondary
to intractable heart failure during the neonatal pe-
riod. Mothers with babies, who develop NLE do
not have an increased rate of spontaneous abor-
tion but often develop autoimmune disease, on an
average, 5 years after delivery. The risk of NLE in
future pregnancies is approximately 25% for
mothers who have had one child with NLE.

Skin Findings
The cutaneous lesions of NLE in the neonate are
benign and transient, usually lasting weeks to
months and regress by the age of 6 months, occa-
sionally with residual postinflammatory hypopig-
mentation or atrophy that gradually improves.

General Findings
Despite complete heart block and a subsequent
slowed heart rate, babies with cardiac involve-
ment of NLE tend to be well compensated. Half
of them do not require any treatment, and the
other half need pacemakers. Approximately
10% do not respond despite pacemaker place-
ment likely because of coexistent myocardial
disease, and die of intractable heart failure.

MANAGEMENT

During Gestation
Testing for autoantibodies during pregnancy is
appropriate for women with anti-Ro/SSA au-
toantibody symptomatology: Sjögren’s syn-
drome, SCLE, SLE, arthralgias, dry eyes, dry
mouth, or photosensitivity. Women with previ-
ous births with heart block or other
signs/symptoms suggestive of NLE should also
be tested. It is important to keep in mind that
50% of women with babies with NLE are
asymptomatic at delivery and conversely, most
women with anti-Ro/SSA antibodies will have
normal babies. It is estimated that only 1% to
2% of women with anti-Ro/SSA autoantibodies
will have a baby with NLE. Risk factors that in-
crease these percentages include a previous
baby with NLE and mothers with the diagnosis
of SLE. Screening tests should include fluores-
cent antibody tests for anti-Ro/SSA, anti-
La/SSB, and anti-U1RNP autoantibodies.

Obstetrical screening for a slowed fetal heart
rate is also important and if heart block is con-
firmed, the fetus should be monitored carefully for
the development of hydrops fetalis. The delivery
room should be equipped to manage a newborn

with possible heart failure. The use of systemic
steroids or plasmapheresis during gestation has
been utilized in life-threatening circumstances.

Neonatal Period
Skin Findings Skin disease is generally benign
and self-limited. Supportive care includes strict
sun protection and topical steroids for more se-
vere cutaneous involvement. Systemic treat-
ment is not indicated.
General Findings Treatment of heart disease is
not always indicated. For those children with
heart failure because of a slowed heart rate, pace-
maker implantation is the treatment of choice.

APLASIA CUTIS CONGENITA

Aplasia cutis congenita is a congenital defect of the
scalp characterized by localized loss of the epider-
mis, dermis, and sometimes, subcutaneous tissue.

EPIDEMIOLOGY

Age Present at birth.
Gender M � F.
Incidence Unclear; one estimate is 1 in 10000
births.
Etiology Unknown for most cases; whereas,
some are related to genetic syndromes, fetus pa-
pyraceous, and teratogens.
Genetics Most cases are sporadic, some famil-
ial cases are reported.

PATHOPHYSIOLOGY

The exact mechanism of this disorder is not
known. It is hypothesized that aplasia cutis con-
genita results from incomplete neural tube clo-
sure or an embryonic arrest of skin development.

HISTORY

Aplasia cutis congenita presents as an asympto-
matic ulceration of the scalp at birth that heals
with scarring. Lesions from earlier in gestation
may present as membranelike scars at birth.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Ulceration that is replaced
with scar tissue (Fig. 1-10). In the scar, no hair
or appendages are present.
Size 1 to 3 cm, may be larger.
Shape Round, oval, or stellate.
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Number Solitary lesion (70% of cases), two
lesions (20% of cases), three or more lesions
(10% of cases).
Color Pink to red healing to white–gray.
Distribution Scalp vertex, midline (50% of
cases) or adjacent areas (30%). Can also
rarely be seen on the face, trunk, or extremi-
ties.

General Findings
Typically, aplasia cutis congenita is an isolated
skin finding. In rare instances, it may be seen
with other developmental abnormalities such as
skeletal, cardiac, neurologic, or vascular malfor-
mations.

DIFFERENTIAL DIAGNOSIS

The diagnosis of aplasia cutis congenita is
made by history and physical examination. It
should be differentiated from scalp electrode
monitors, forceps, or other iatrogenic birthing
injuries as well as neonatal herpes simplex
virus infection.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals an ab-
sence of the epidermis and appendageal struc-
tures. There is a decrease in dermal elastic

FIGURE 1-10 Aplasia cutis congenita Localized ulceration on the vertex of the scalp.



tissue, and, in some deep cases, a loss of all skin
layers and subcutaneous tissues.

COURSE AND PROGNOSIS

The prognosis of cutis aplasia congenita as an
isolated finding is good. The ulceration typically
heals with scarring in a few weeks. The scarred
area will persist as an asymptomatic lesion for
life.

TREATMENT

Localized care of the ulcerated area at birth in-
cludes the following:

1. Gentle cleansing of the area with warm wa-
ter and cotton balls.

2. A thin layer of topical antibiotic ointment
(Bactroban, bacitracin, Polysporin, or
neosporin) to prevent secondary infection.

3. Protective coverings to prevent further
trauma to the area. The area will heal with
scarring and as the child grows, the scar
usually becomes inconspicuous and cov-
ered with surrounding hair.

Management options:

1. No treatment. The scarred area should be
examined annually for any changes since
scarred areas do have a higher risk of neo-
plastic transformation.

2. Surgical correction of the area by excision
or hair transplant.

HETEROTOPIC NEURAL NODULES

Heterotopic neural nodules refer to a group of
malformations that includes ectopic lep-
tomeningeal or brain tissue in the dermis and
subcutis. These lesions are present on the scalp
at birth and may communicate directly with the
CNS.

EPIDEMIOLOGY

Age Present at birth.
Gender M � F.
Incidence Rare.
Etiology Unknown.

PATHOPHYSIOLOGY

Herniation of neural tissue during development
with subsequent severing is thought to be the
cause of most of these lesions. “Rests” are col-
lections of surviving embryonic cells that ap-
pear to have been misdirected during
development and may explain some types of
these malformations.

HISTORY

Heterotopic neural nodules present on the
scalp at or shortly after birth and persist.
They may become secondarily infected and
some may swell with crying or Valsava ma-
neuvers.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Papule, plaque, or cyst, with-
out scalp hair (Fig. 1-11). Likely to have sur-
rounding area of thick, coarse hair (hair collar
sign). May also have associated capillary stain.
Size 2 to 4 cm.
Shape Round.
Number Solitary lesion.
Color Skin-colored, erythematous, or blueish.
Distribution Parietal and occipital scalp, al-
most always near midline.

General Findings
Typically, heterotopic neural nodules are an iso-
lated skin finding. However, because there may
be connection with the brain, infection can be
transmitted in a retrograde fashion from the
skin.

DIFFERENTIAL DIAGNOSIS

The diagnosis is generally made by history and
physical examination. Radiologic imaging is es-
sential to evaluate for intracranial connection.
Dermoid cyst, meningocele, encephalocele, ne-
vus, lipoma, aplasia cutis congenita, and vascu-
lar neoplasms must be considered in the
differential diagnosis.
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Thick, dark hair forming a ring
around a scalp lesion is known as
the “hair collar sign” and suggests
underlying CNS malformations or

ectopic neural tissue in the scalp.

Synonyms Primary cutaneous meningioma,
atretic meningocele or encephalocele, hetero-
topic neural rest, cutaneous ectopic brain.
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LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals thin
central epidermis with dermal collagen sur-
rounded by cystic spaces with meningothelial
cells. Thickened hair follicles may be seen at the
periphery associated with large apocrine and
sebaceous glands.
Imaging Computed tomography (CT) scan or
magnetic resonance imaging (MRI) may reveal
intracranial extension.

COURSE AND PROGNOSIS

The prognosis of heterotopic neural nodules is
good. With surgery, future risk of retrograde in-
fection can be eliminated.

TREATMENT

Identification of the lesion as a heterotopic neu-
ral nodule and involving a neurosurgeon or
plastic surgeon with experience in the area is
paramount. Imaging is essential prior to sur-
gery or manipulation of any sort. Complete ex-
cision is curative.

FIGURE 1-11 Heterotopic neural nodule Slightly erythematous, cystic papule with surrounding hair collar sign.



ACCESSORY TRAGUS

Accessory tragi result when a branchial arch or
cleft fails to fuse or close properly. Defects occur
unilaterally or bilaterally and may have accom-
panying facial anomalies.
Synonym Preauricular skin tag.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Incidence 4 in 1000.
Etiology May be related to an underlying ge-
netic anomaly.

PATHOPHYSIOLOGY

Accessory tragi is caused by first or second
branchial arch fusion abnormality during em-
bryonic development.

HISTORY

Noted at birth and persists asymptomatically for
life. Usually, it is an isolated, congenital defect.
Rarely, there may be other associated branchial
arch abnormalities or other genetic syndromes
present. The presence of preauricular tags are as-
sociated with urinary tract abnormalities such as

vesicoureteral reflux. Accessory tragi are a fea-
ture of Goldenhar syndrome, Treacher–Collins,
and VACTERL syndrome, among others.

PHYSICAL EXAMINATION

Skin Findings
Type Small, pedunculated papule (Fig. 1-12).
Color Skin color, tan to brown.
Size 1 to 7 mm.
Shape Pedunculated, round to oval lesions.
Sites of Predilection Preauricular area.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis includes epidermal inclu-
sion cyst, fibroma, adnexal tumor, or lipoma.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy or removal
would show a loose fibrous stroma with overly-
ing thinned epidermis and numerous vellus
hair. Cartilage is frequently present.

COURSE AND PROGNOSIS

Accessory tragi are typically asymptomatic but
persist for life, occasionally becoming inflamed.
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FIGURE 1-12 Accessory tragus Asymptomatic skin-colored papule with prominent vellus hair in the preauricu-
lar region of an otherwise healthy child.
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MANAGEMENT

Solitary, uncomplicated lesions may be tied off
shortly after birth but otherwise can be excised
during childhood for cosmetic purposes.
Screening urinary tract ultrasonography is rec-
ommended by some authors.

BRANCHIAL CLEFT CYST

An epithelial cyst on the lateral neck caused by
an incomplete obliteration of the branchial
clefts during embryologic development.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Prevalence Unknown.
Etiology Arises from failure of involution of
the second or third branchial clefts. Remnants
of the cleft membrane form cysts or sinuses.
Genetics Most are sporadic but case reports of
autosomal dominant inheritance patterns exist.

PATHOPHYSIOLOGY

Branchial cleft cysts are nonregressed remnants of
the embryonic second and third branchial clefts.
Similar lesions, thyroglossal ducts, and/or sinuses,
can be seen more near the midline of the neck.

HISTORY

Onset Lesions are evident at birth or appear
in early childhood as cystic swellings in the
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Branchial cleft cysts are the most
common etiology of congenital
neck masses.

Synonyms Branchial cyst, branchial sinus.

FIGURE 1-13 Branchial cleft cyst An asymptomatic, unilateral cystic swelling on the neck present since birth.
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neck, deep to the sternomastoid muscle. Occa-
sionally, they can become infected and painful.

PHYSICAL EXAMINATION

Skin Findings
Type Fluctuant papule or nodule.
Color Skin-colored.
Size 2 to 10 mm.
Distribution Unilateral or bilateral swellings
in the neck, deep to the sternomastoid muscle
(Fig. 1-13).

DIFFERENTIAL DIAGNOSIS

Branchial cleft cysts can be confused with other
nodular lesions on the neck such as lymph
nodes or epidermal or pilar cysts. The location
and presence at birth can help distinguish them
from other neck lesions.

LABORATORY EXAMINATIONS

Dermatopathology On skin biopsy, the cyst
will have a stratified squamous epithelial lining.

COURSE AND PROGNOSIS

Cysts often form sinuses or fistulae, draining mu-
cus internally to the pharynx and/or externally
through the skin of the neck along the anterior
edge of the sternomastoid muscle. Cysts and as-
sociated sinuses may also become infected.

MANAGEMENT

These lesions are benign, however, can be symp-
tomatic with recurrent infections and swelling.
Symptomatic lesions can be surgically corrected.

ACCESSORY NIPPLE

An additional nipple appearing anywhere
along an imaginary line drawn from the mi-
daxilla to the inguinal area. Nipples may ap-
pear unilaterally or bilaterally and with or
without areolae.
Synonyms Supernumerary nipple, polythelia.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.

Prevalence Common.
Etiology Developmental defect with persist-
ence of the embryonic milkline.

PATHOPHYSIOLOGY

Accessory nipples represent persistent, fetal,
embryonic milkline lesions.

HISTORY

Lesions are present at birth, asymptomatic, and
persist for life.

PHYSICAL EXAMINATION

Skin Findings
Type Papule with or without surrounding
areola.
Color Pink to brown.
Size Usually smaller than normal anatomi-
cally placed nipples.
Shape Often round to oval in shape.
Distribution Chest, abdomen, thigh, vulva.
Sites of Predilection Along a line from the
midaxillae to the inguinal area (Fig. 1-14).

DIFFERENTIAL DIAGNOSIS

When occurring without an areola, the 
nipple may be misdiagnosed as a congenital
nevus.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy would reveal
lactation ducts and glands, histologic findings
of a normal nipple.

DIAGNOSIS

The diagnosis of an accessory nipple can 
be made clinically, especially if it is present
along the anterior milkline. Other ectopically
placed lesions may need a biopsy confirmation.

COURSE AND PROGNOSIS

Accessory nipples are present at birth and per-
sist asymptomatically for life. Malignant degen-
eration is rare.

MANAGEMENT

Accessory nipples do not need treatment but
should be monitored, since those with associated
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FIGURE 1-14 Accessory nipple Asymptomatic, symmetric brown papule since birth along the milkline on
the chest.

breast tissue can have the same malignant 
potentials as normal breast tissue. Surgical 

removal can be performed for diagnostic, cos-
metic, or therapeutic purposes.
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NEONATAL HERPES SIMPLEX 
VIRUS INFECTION

Neonatal herpes simplex infection is a potentially
fatal disease. Neonatal herpes has a broad clinical
spectrum and may be categorized into three pat-
terns: localized infection confined to the skin, eyes,
or mouth; CNS disease; and disseminated disease.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Skin lesions begin as 2- to 8-mm
macules or papules that progress to single or
grouped vesicles that then rupture leaving an
erosion or ulcer, which crusts over and heals
(Fig. 1-15).
Color Pink to erythematous.
Shape Round to oval.
Distribution Oral lesions are most frequently
located on the tongue, palate, gingiva, lips, and
buccal mucosa. Ocular lesions appear as ero-
sions on the conjuctiva and cornea. Skin lesions
occur at sites of inoculation and infant monitor-
ing scalp electrodes may produce enough skin
trauma to allow invasion by the herpes virus. At
birth in vertex deliveries, the scalp is a common
site for the development of initial herpetic le-
sions and conversely, in breech deliveries, the
buttocks and perianal area frequently manifest
the first lesions. The vesicles may become gener-
alized in the disseminated pattern of the disease.

General Findings
Early in the infection, infants typically present
with nonspecific symptoms such as lethargy,
poor feeding, and fever. CNS involvement is
manifested by isolated encephalitis with fre-
quent seizures that are nonfocal in nature. Eye
involvement is seen in 10% to 20% of these pa-
tients and is noted characteristically between age
2 days and age 2 weeks of life. Disseminated in-
fection presents with irritability, respiratory dis-
tress, jaundice, and seizures from viral infection
of the brain, lungs, liver, and adrenal glands.

DIFFERENTIAL DIAGNOSIS

The diagnosis of neonatal herpes is made by
history and clinical presentation and confirmed
by detection of the herpes virus. The differential
diagnosis includes other blistering diseases of
the newborn such as congenital varicella, bul-
lous impetigo, pemphigus vulgaris, and other
causes of neonatal sepsis.

LABORATORY EXAMINATIONS

Tzanck Preparation Cells scraped from the
base of vesicular lesions are positive for multin-
ucleated giant cells in 60% of culture proven
HSV.
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Many infants with CNS and dis-
seminated neonatal herpes do not
develop cutaneous lesions.

CONGENITAL INFECTIONS OF THE NEWBORN

EPIDEMIOLOGY

Age Neonatal herpes can present up to 4
weeks of age. Disseminated disease often pres-
ents during the first week of life, while localized
infection typically presents later. CNS infection
presents between 14 and 21 days of life.
Gender M � F.
Prevalence Approximately 1 in 3000 live births.
Etiology 75% result from herpes simplex
virus-2 (HSV-2) infection, 25% result from her-
pes simplex virus-1 (HSV-1) infection.
Transmission Herpes virus is most commonly
inoculated onto the baby’s mucous membranes
during its passage through the birth canal; how-
ever, ascending infection and transmission in
the perinatal period from the mouth or hands
of caregivers may occur.

PATHOPHYSIOLOGY

Herpes virus inoculation occurs mucocuta-
neously; systemic infection can ensue with disease
limited to the brain or diffuse hematogenous 
dissemination.

HISTORY

Pregnant women with recurrent genital herpes
are at very low risk of transmitting HSV to their
babies (�5%) because of anti-HSV antibodies,
which pass through the placenta and convey
immunity to the baby. The majority of cases oc-
cur in asymptomatic mothers with primary
genital herpes infection making it very difficult
to predict those at risk.
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FIGURE 1-15 Congenital herpes simplex virus, localized Grouped vesicles on an erythematous base
on the scalp of a newborn.

Histopathology Intraepidermal vesicles pro-
duced by ballooning degeneration. Inclusion
bodies (eosinophilic structures with a surround-
ing clear halo) are frequently seen in the center
of enlarged, round nuclei of balloon cells.
Direct Immunofluorescence Cells scraped
from the base of vesicular lesions can be tested
for the presence of herpes virus infection using
HSV-1 or HSV-2 specific monoclonal antibod-
ies. Sensitivity and specificity correlate highly
with tissue culture results.
Serology Antibody measurement in the baby
is of little value because the seropositivity rate
for HSV-2 among all women of childbearing
age exceeds 20%.
Culture HSV may be cultured within 2 to 5 days
from infected samples of skin, throat, conjuctiva,
cerebrospinal fluid, blood, urine, and stool.
Polymerase Chain Reaction Herpes simplex
DNA can be detected in the CSF using the poly-
merase chain reaction, an extremely sensitive tech-
nique that is frequently used for CSF evaluation.

COURSE AND PROGNOSIS

Morbidity and mortality of neonatal herpes is
strongly associated with disease classification.
Localized Infection Treated infants with cuta-
neous infection have virtually a 100% survival
rate, although some will suffer a cutaneous re-
lapse in the first year of life. Approximately 10%
will manifest herpetic lesions in the orophar-

ynx. Up to 40% will have persistent ocular
pathology, although this is seen most frequently
in children suffering from severe neurologic
residua (see below).
CNS Infection Untreated cases have a mortal-
ity rate of 50% and treated cases have a mortal-
ity rate of 15% to 30%. HSV-2 causes
significantly worse encephalitis as compared to
HSV-1. Many of these cases sustain permanent
neurologic impairment.
Disseminated These neonates frequently pro-
gress to cardiovascular compromise, coagulopa-
thy, and, in the absence of therapy, some 80% of
cases result in death. With antiviral therapy, the
mortality rate is reduced to approximately 25%.

MANAGEMENT

In light of the varied clinical manifestations of
neonatal herpetic infections and the severe con-
sequences of untreated disease, immediate in-
stitution of antiviral chemotherapy has been
recommended for any infant presenting with
signs of severe, unidentified infection in the first
month of life, even in the absence of any char-
acteristic skin findings.

Antiviral therapy of IV acyclovir 60 mg/kg
divided into three equal doses and administered
every 8 hours for 14 days if limited disease, 21
days if disseminated or involving CNS. If ocular
involvement is present, addition of topical 1%
trifluridine drops can be instituted. Infants with



CNS or disseminated disease that have been
treated successfully may require long-term sup-
pressive antiviral therapy to prevent subclinical
CNS recurrences.

CONGENITAL VARICELLA 
ZOSTER VIRUS

The majority of infants exposed to varicella
zoster virus (VZV) infection during pregnancy
are asymptomatic and normal. There are two
exceptions: congenital VZV syndrome and
neonatal varicella.
Congenital VZV Syndrome Occurs if a
mother is infected in the first 20 weeks of preg-
nancy and transplacental infection of fetus oc-
curs before maternal immunity can protect the
infant. This acquired infection leads to severe
fetal sequelae and mortality in up to 30%.
Neonatal Varicella Occurs if the mother is in-
fected VZV within three weeks of delivery. Since
the infant is born before maternal antibodies
have been generated, the infant has no immunity
and will have a severe infection in the first 12
days of life with pneumonitis, hepatitis, menin-
goencephalitis, and up to a 20% mortality.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.

Incidence Both congenital VZV and neonatal
VZV are very rare.
Etiology VZV.
Transmission Varicella causes maternal viremia,
which can cause transplacental infection; ascend-
ing infection from the birth canal and transmis-
sion in the perinatal period also may occur.

PHYSICAL EXAMINATION

Skin Findings
Congenital VZV Syndrome
Type Cicatricial scars, skin loss, limb contrac-
tures.
Distribution Sometimes in a dermatomal
pattern.
General Findings Low-birth-weight, eye de-
fects, encephalomyelitis, hypoplastic limbs, mi-
crocephaly, pneumonitis.
Neonatal Varicella
Type Monomorphic progression from mac-
ule, papules, vesicles to crust (Fig. 1-16).
Color Erythematous.
Distribution Generalized.
General Findings Pneumonitis, hepatitis, and
meningoencephalitis.

DIFFERENTIAL DIAGNOSIS

Congenital HSV, other TORCH (toxoplasmosis,
other [syphilis], rubella, CMV, HSV) infections,
sepsis.
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FIGURE 1-16 Congenital varicella zoster virus infection T5 dermatomal erythematous plaque on the
right side of a newborn’s body. (Slide courtesy of Karen Wiss.)
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LABORATORY EXAMINATIONS

Direct immunofluorescence (DFA), polymerase
chain reaction, or skin biopsy of cutaneous le-
sions can demonstrate VZV. Cultures of tissue
or CSF have not been shown to reliably grow
VZV in infants with congenital VJV syndrome.
IgG and IgM antibodies to VZV can be demon-
strated in the mother’s sera to determine either
previous immunity or active infection to con-
firm the findings and VZV-specific IgG anti-
bodies in the baby that persist older than 7
months of life (by which point any maternal an-
tibodies should have disappeared).

DIAGNOSIS

Based on history or maternal infection, clinical
appearance of the newborn, and laboratory
findings.

COURSE AND PROGNOSIS

Infants in utero of mothers with VZV are gener-
ally protected by the transplacental acquired an-
tibodies generated during maternal VZV
infection. Thus, most infants are unaffected and
born normal. These infants may develop unusual
manifestations of attenuated immunity later in
life such as herpes zoster at an early age. Such
children are immunocompetent, but had in
utero primary VZV infection (chicken pox) and
an attenuated immune response since maternal
antibodies were present to help fight the infec-
tion. Infants born to mothers who develop vari-
cella 5 days prior to delivery to 2-day postpartum
are at highest risk for a fatal course because of in-
sufficient time for maternal antibody acquisition.

Congenital VZV syndrome has up to a 30%
mortality rate but long-term outcome can be
good for surviving patients.

Herpes zoster (shingles) in a pregnant
woman is generally thought to have minimal
risk for sequelae for the fetus.

MANAGEMENT

Those pregnant women who have been exposed
to varicella should have a VZV-IgG level meas-
ured if they do not have a history of varicella in-
fection or vaccination. For those with negative
histories or serologies, varicella zoster immune
globulin (VZIG) is indicated at any point dur-
ing pregnancy. Administration of acyclovir
should be given at the first clinical sign of VZV

infection. For VZV infections between 5 days
before and 2-day postpartum, mothers should
be given acyclovir and an attempt to delay the
delivery may be made. The neonates should be
given VZIG and systemic acyclovir immediately
upon delivery and should be isolated and ob-
served for 2 weeks.

BLUEBERRY MUFFIN BABY

The “blueberry muffin baby” is so-named be-
cause of the baby’s clinical presentation, with
disseminated red–blue papules and nodules
representing islands of extramedullary
hematopoiesis. The blueberry muffin baby can
be seen with in utero infections with toxoplas-
mosis, varicella, cytomegalovirus (CMV), hu-
man immunodeficiency virus (HIV), and
rubella.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Incidence Rare.
Etiology Maternal infection during preg-
nancy and transplacental infection with toxo-
plasmosis, varicella, CMV, HIV, or rubella.

PHYSICAL EXAMINATION

Skin Findings
Type Purpuric macules, papules, and nodules
(Fig. 1-17).
Color Bluish-red to purple.
Size 2 to 8 mm in diameter.
Shape Circular to oval.
Palpation Infiltrated, larger lesions are palpa-
ble 1 to 2 mm above the skin’s surface.
Distribution Generalized.

General Findings
Toxoplasmosis Lymphadenopathy, hepato-
splenomegaly, hydrocephaly, microcephaly,
cataracts, pneumonitis, chorioretinitis, convul-
sions.
Varicella See “Congenital and Neonatal Vari-
cella.”
CMV Jaundice, hepatosplenomegaly, anemia,
thrombocytopenia, respiratory distress, convul-
sions, and chorioretinitis.
HIV Hepatosplenomegaly, other opportunis-
tic infections.
Rubella Cataracts, deafness, growth retarda-
tion, hepatosplenomegaly, cardiac defects, and
meningoencephalitis.



DIFFERENTIAL DIAGNOSIS

The differential diagnosis of a blueberry muffin
baby is typically the infectious causes of ex-
tramedullary dermal hematopoiesis: toxoplas-
mosis, varicella, CMV, HIV, and rubella. The
diagnosis is typically made by maternal history
and detection of one of the above-named infec-
tious agents.

LABORATORY EXAMINATIONS

Dermatopathology Blueberry muffin lesions
show aggregates of large nucleated and nonnu-
cleated erythrocytes.

Toxoplasmosis
DNA Detection of parasite DNA in amniotic
fluid or fetal blood.

Serology Infant antitoxoplasma IgM higher
than maternal IgM is diagnostic of congenital
infection.
Wright’s or Giemsa Stain CSF or lymph
node, spleen, or liver demonstrating Toxo-
plasma gondii.
Skull Films Diffuse, punctate, comma-
shaped, intracranial calcifications.

CMV
Culture Urine, liver, CSF, gastric washing, and
pharynx will show characteristic large cells with
intranuclear and cytoplasmic inclusions.
Head CT scan Intracranial calcifications may
be present.

Rubella
Serology Elevated antirubella IgM in infant
or persistent antirubella IgG in infants older
than 6 months. Fourfold or greater increase in
acute and convalescent sera is also diagnostic.
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FIGURE 1-17 Blueberry muffin baby Scattered red–blue papules and nodules on the face of a newborn.
The lesions represent sites of extramedullary hematopoiesis.
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Culture Virus can be isolated from nasophar-
ynx, urine, CSF, skin, stool, or eyes.

COURSE AND PROGNOSIS

Toxoplasmosis Infected infants may be still-
born, premature, or full term. At birth, they may
present with malaise, fever, rash, lym-
phadenopathy, hepatosplenomegaly, convul-
sions, and chorioretinitis, though most are
asymptomatic. Overall prognosis is poor, espe-
cially with infants that have liver and bone mar-
row involvement.
CMV Affected infants may have sensorineural
hearing loss, mental retardation, learning disabil-
ities, and seizures. Poor prognosis, especially with
intracranial calcifications or hydrocephalus.
Rubella Rubella acquired during the first
trimester may lead to low-birth-weight, micro-
cephaly, mental retardation, cataracts, deafness,
and heart abnormalities. Rubella acquired dur-
ing second or third trimester can lead to he-
patosplenomegaly, pneumonitis, myocarditis,
encephalitis, osteomyelitis, or retinopathy.

MANAGEMENT

Toxoplasmosis 30� days of sulfadiazine
(150–200 mg/kg/d divided qid) plus pyri-
methamine (1–2 mg/kg/d divided bid). Infants
with chorioretinitis or high CSF protein levels
may need systemic steroids.
CMV Ganciclovir can be used to treat retinitis
and organ involvement.
Rubella Immune globulin administered to ex-
posed pregnant mother within 22 hours of on-
set can prevent/reduce fetal infection. Neonatal
rubella requires ophthalmologic and supportive
care. However, infected infants can shed the
virus for up to a year.

CONGENITAL SYPHILIS

A prenatal spirochetal infection with character-
istic early and late signs and symptoms. Clinical
manifestations of early congenital syphilis (first
several months of life) include anemia, fever,
wasting, hepatosplenomegaly, lymphadenopa-
thy, rhinitis (snuffles), mucocutaneous lesions
(including rhagades: radial fissures and furrows
around the mouth), and pseudoparalysis.
Symptoms of late congenital syphilis, which ap-
pears after 2 years of age, include interstitial
keratitis, Hutchinson teeth (notched central in-

cisors), and eighth nerve deafness; these three
compose the Hutchinson triad. Frontal bossing,
mulberry molars, saddle nose deformity, Clut-
ton joints (painless knee swelling), and anterior
bowing of the shins are also features of late con-
genital syphilis.
Synonym Prenatal syphilis.

EPIDEMIOLOGY

Age Within first months of life and after the
age of 2.
Gender M � F.
Incidence Incidence had dropped to insignif-
icant levels in 1959, but since then has been in-
creasing.
Etiology Spirochete Treponema pallidum
crosses the placenta to infect the fetus.

HISTORY

Neonates with syphilis are often born without
signs of disease at time of birth. Clinical mani-
festations in first month of life are common.
Skin findings include macules, papules, papu-
losquamous, and vesicobullous lesions. Wide-
spread desquamation can occur (Fig. 1-18).
Mucocutaneous involvement of mouth and lips
is common. Systemically, there is lym-
phadenopathy, hepatosplenomegaly, and pseudo-
paralysis.

PHYSICAL EXAMINATION

Early Congenital Syphilis Signs and symp-
toms appearing in first 2 months of life.

Skin Findings
Noted in one-third to one-half of affected in-
fants. Skin lesions are infectious.
Type Macules, papules, or papulosquamous
lesions on body. Patches on mucous mem-
branes, raised verrucous plaques on anogenital,
or oral membranes.
Color Bright pink to erythematous; fades to
copper-colored or brownish.
Size and Shape Large, round, or oval.
Distribution Generalized or localized to any
area.
Sites of Predilection Face, dorsal surface of
trunk and legs, diaper area, palms, and soles.

General Findings
Hepatomegaly, lymphadenopathy (especially
epitrochlear), splenomegaly, jaundice, anemia,



thrombocytopenia, osteochondritis, and
meningitis. “Barber-pole umbilical cord” spiral
red, white, and black discoloration of necrotiz-
ing umbilical cord.
Late Congenital Syphilis Signs and symp-
toms appearing after 2 years of age.

Skin Findings
Hypersensitivity type reaction or scars and de-
formities related to infection. Skin lesions no
longer infectious.

General Findings
Hutchinson’s triad: (1) interstitial keratitis, (2)
Hutchinson teeth, (3) eighth nerve deafness;
dental changes (mulberry molars or bony gums
that progress to necrotic ulcers), Higoumenakia
sign (unilateral, thickened inner one-third of
clavicle), arthritis, Parrot lines (radial scars after
rhagades heal), and eye changes (choroiditis, re-
tinitis, and optic atrophy).

DIFFERENTIAL DIAGNOSIS

The diagnosis of congenital syphilis can be
made based on clinical suspicion and confirmed

by positive dark-field microscopy or fluorescent
antibody tests of the umbilical cord, placenta or
skin lesions, by radiologic bony changes, and
positive serology for syphilis. A serologic titer
in the newborn at least fourfold higher than the
mother is diagnostic of congenital syphilis.

LABORATORY EXAMINATIONS

Dark-Field Microscopy of the umbilical cord,
skin lesions, or mucous membranes for T. pal-
lidum.
Radiologic Studies for bone abnormalities:
widening of the epiphyseal line with increased
density of the shafts.
Placental Changes include focal villositis, en-
dovascular and perivascular proliferation in vil-
lous vessels, and relative immaturity of villi.

COURSE AND PROGNOSIS

Relative to time during pregnancy of maternal
spirochetemia and subsequent fetal inoculation.
Up to 4 months of gestation, spontaneous abor-
tion is common. Infection after 4 months of
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FIGURE 1-18 Neonatal syphilis Copper-colored macules and diffuse desquamation on the plantar surface
of a newborn with secondary syphilis.
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SUBCUTANEOUS FAT NECROSIS

A benign, self-limited panniculitis in which
subcutaneous fat is injured and becomes in-
flamed, presenting as a firm, erythematous nod-
ule or plaque in an otherwise healthy newborn.

life and resolve spontaneously over several
weeks.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Sharply demarcated indurated
nodules coalescing into larger plaques, occa-
sionally ulcerated (Fig. 1-19).
Color Reddish to purple.
Palpation Firm to palpation.
Distribution Cheeks, buttocks, back, arms, or
thighs.

General Findings
Infrequently, hypercalcemia can present with ir-
ritability, vomiting, weight loss, and failure to
thrive.

DIFFERENTIAL DIAGNOSIS

Subcutaneous fat necrosis must be differentiated
from bacterial cellulitis, sclerema neonatorum,
and congenital tumors such as a sarcoma. Babies
with subcutaneous fat necrosis generally appear
healthy, they are afebrile and feeding vigorously
which is helpful in eliminating cellulitis and
sclerema neonatorum from the differential.

LABORATORY EXAMINATIONS

Dermatopathology Foci of fat necrosis often
with needle-shaped clefts surrounded by granu-
lomatous inflammation. Areas of calcification
may be present.
Laboratory Examination of Blood Hypercal-
cemia may be found infrequently, usually
around the time of resolution of the skin

ABNORMALITIES OF SUBCUTANEOUS TISSUE
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Frequently, these children are the
product of long, difficult labor and
delivery.

EPIDEMIOLOGY

Age First several weeks of life.
Gender M � F.
Prevalence Rare.
Etiology Cold injury, trauma at delivery, as-
phyxia, ischemia, and other neonatal stressors
may initiate the disease.

PATHOPHYSIOLOGY

The fat of neonates contain more saturated fatty
acids, which have a higher melting point than
adult fatty acids. Once the temperature of the
skin drops below the melting point of the fat,
crystallization occurs with subsequent necrosis
and granulomatous inflammatory response.
This feature may play a role in enhancing phys-
ical or metabolic trauma leading to necrosis.

HISTORY

Asymptomatic single or multiple red nodules
or plaques that begin within the first 2 weeks of

gestation may result in stillborn or fatally ill
neonate. Prognosis with contracted disease is
dependent on early and proper diagnosis and
adequate treatment.

MANAGEMENT

Treatment without CNS involvement:

1. Aqueous crystalline penicillin G: (100000–
150000 units/kg) IM or (50000 units/kg IV
q 8–12 hour) � 14 days.

2. Procaine penicillin G: (50000 units/kg IM q
24 hour �10–14 days).

3. Benzathine penicillin G: (50000 units/kg
IM � 1 dose).

Treatment with CNS involvement:

1. Crystalline penicillin G: (30 000–50 000
units/kg) divided bid–tid � 3 weeks.

2. Procaine penicillin G: (50000 units/kg) qid
� 3 weeks.



lesions. Hypoglycemia, thrombocytopenia, and
hypertriglyceridemia may also occur.

COURSE AND PROGNOSIS

Lesions evolve slowly over weeks-to-months
from red nodules, to bruiselike discoloration,
to a hard subcutaneous mass that usually re-
solves without atrophy or scarring. In the case
of hypercalcemia left untreated, seizures, car-
diac arrhythmias, renal failure, and death may
result.

MANAGEMENT

No treatment is necessary for these self-resolv-
ing lesions in general. Fluctuant lesions may be
aspirated for comfort and to minimize overly-
ing epidermal necrosis.

The calcium level should be monitored at
least biweekly in these infants as the skin lesions
resolve, since hypercalcemia must be treated ag-
gressively.

SCLEREMA NEONATORUM

A diffuse skin hardening seen in severely ill
newborns with multiple etiologies.

EPIDEMIOLOGY

Age Newborns, premature infants are more
susceptible.
Gender Sclerema occurs slightly more fre-
quently in males.
Incidence Rare.
Etiology Sclerema can result from a number
of physiologic insults and is a nonspecific sign
of poor prognostic outcome rather than a pri-
mary disease. In 25% of affected infants, the
mother is severely ill at the time of delivery.

PATHOPHYSIOLOGY

The fat of neonates contain more saturated fatty
acids, which have a higher melting point than
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FIGURE 1-19 Subcutaneous fat necrosis Confluent erythematous, well-demarcated subcutaneous nod-
ules of fat on the back of a newborn.



adult fatty acids. Once the temperature of the
skin drops below the melting point of the fat,
crystallization occurs. Vascular collapse, hy-
pothermia, and metabolic derangements seen
in severe illness may induce crystallization.

HISTORY

Onset typically in first week of life in severely ill
infants with sepsis, hypoglycemia, hypothermia,
or severe metabolic abnormalities.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Diffuse woodlike hardening
and thickening of the skin .
Color Yellow–white mottled appearance.
Palpation Stony, hard, and cool.
Distribution Symmetrical, beginning on the
legs and progressing upward to involve the but-
tocks and trunk.

General Findings
Infant is severely ill with an underlying med-
ical condition such as sepsis, cardiac or respi-
ratory problems, hypothermia, or metabolic
abnormality. Infants are weak, lethargic, and
feed poorly.

DIFFERENTIAL DIAGNOSIS

Clinically, the diffuse skin thickening and hard-
ening are characteristic of sclerema. These skin
changes are similar morphologically to sclero-
derma which is not seen in this context. Scle-

rema neonatorum may be confused with sub-
cutaneous fat necrosis of the newborn. Several
distinguishing features include: (1) appearance
of the infant: in sclerema neonatorum, the in-
fant appears extremely ill; in subcutaneous fat
necrosis, the infant appears remarkably well;
(2) distribution of the lesions: in sclerema
neonatorum, the sclerosis is diffuse and in sub-
cutaneous fat necrosis, the lesions are localized;
(3) morphology of the lesions: in subcutaneous
fat necrosis, there is often significant erythema
of the nodules, which may be mobile, while
sclerema tends to be more pale and bound
down.

LABORATORY EXAMINATIONS

Dermatopathology Edema and thickening of
fibrous septa surrounding fat lobules, occasion-
ally with needlelike clefts within fat cells; usually
less necrosis than seen in subcutaneous fat
necrosis of the newborn.

COURSE AND PROGNOSIS

The prognosis of sclerema neonatorum is poor.
By the time the skin is diffusely hardened, the
infant is usually very ill with high morbidity
and mortality.

TREATMENT AND PREVENTION

Careful neonatal monitoring of premature in-
fants with precise temperature control, appro-
priate antibiotic therapy, and correction of
metabolic abnormalities, possibly with repeated
exchange transfusions or systemic corticos-
teroids may arrest and reverse the process.
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EPIDEMIOLOGY

Age Onset usually from age 2 to 12 months,
and almost all cases by age 5 years. Nearly 80%
of cases will resolve by adulthood.
Gender M � F.
Incidence Common and thought to be in-
creasing.
Hereditary Predisposition More than two-
thirds have personal or family history of allergic
rhinitis, hay fever, or asthma. Many children
with atopic dermatitis develop asthma and/or
hay fever later in life.
Prevalence 10% to 15% of the childhood
population with significant regional variability.

PATHOPHYSIOLOGY 

The cause of atopic dermatitis is unknown;
however, multiple factors are known to play a
role in the development of atopic dermatitis.
Certain genetic factors (such as filaggrin gene
abnormalities) may lead to xerosis while others
may result in immune dysregulation. Factors
such as stress, climate, infections, irritants, and
allergens seem to play a role in many patients as

well. For the vast majority of patients, there is no
one “trigger” or “cause,” but rather an unfortu-
nate collection of constituents that all can
worsen the disease.

HISTORY

Atopic dermatitis is sometimes called “the itch
that rashes.” Dry skin and pruritus are found in
essentially all patients. Scratching the skin leads
to the characteristic eczematous changes and a
vicious itch-scratch cycle. Itching may be aggra-
vated by cold weather, frequent bathing (partic-
ularly with hot water), wool, detergent, soap,
and stress. The disease can wax and wane un-
predictably, however, which probably con-
tributes to the numerous misattributions of
causes and remedies.

PHYSICAL EXAMINATION

Skin Findings
Type Patches and plaques with scale, crust,
and lichenification. Lesions usually confluent
and ill defined.
Color Erythematous.

Special Clinical Features
Atopic children may demonstrate increased
palmar markings, periorbital atopic pleats
(Dennie-Morgan lines), keratosis pilaris, or
white dermatographism. They also can develop
widespread herpetic, wart, molluscum, or tinea
infections because of their impaired skin barrier
function.
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Although many patients and fami-
lies will insist on “finding the
cause,” experience and studies con-
firm that specific allergen identifi-

cation and avoidance or dietary modification is
less helpful than focusing on skin treatment.

S E C T I O N  2

ECZEMATOUS DERMATITIS

Atopic dermatitis is a chronic disorder characterized
by xerosis, pruritus, scaly erythematous patches, and
thickening of the skin with enhancement of normal
skin markings (lichenification). It is frequently associ-

ated with a personal or family history of hay fever,
asthma, or allergic rhinitis. It can be divided into
three phases based on the age of the individual:
infantile, childhood, and adolescent.

ATOPIC DERMATITIS



SECTION 2 ECZEMATOUS DERMATITIS 35

DIFFERENTIAL DIAGNOSIS

Atopic dermatitis can be confused with sebor-
rheic dermatitis, contact dermatitis, psoriasis,
or scabies. Some metabolic disorders may man-
ifest eczematous dermatitis and should be con-
sidered, including acrodermatitis enteropathica
and phenylketonuria. Some disorders of immu-
nity may also include atopic dermatitis, such as
Wiskott-Aldrich syndrome, X-linked agamma-
globulinemia, and hyper-IgE syndrome (Job
syndrome).

DERMATOPATHOLOGY

Acute lesions show intraepidermal intercellular
edema (spongiosis) with occasional vesicle for-
mation and a dermal infiltrate is comprised
largely of lymphocytes with few eosinophils.
Chronic lesions show acanthosis, hyperkerato-
sis, and spongiosis.

LABORATORY EXAMINATION

May have an increased IgE and/or eosinophilia.
Radioallergosorbent testing is frequently posi-
tive for multiple antigens but direct applicabil-
ity to the dermatitis is exceedingly rare.

COURSE AND PROGNOSIS

Conflicting data and great individual variability
preclude definitive prognostication. However,

the majority of patients significantly improve
by school age with a minority requiring life-
long management. A significant portion of af-
fected children will develop asthma or hay fever
later in life.

MANAGEMENT

Because atopic dermatitis cannot be cured, the
goal is to keep the condition under control and
maintain the quality of life for the patient and
the family. A four-pronged approach can be
helpful in maximizing treatment, addressing
each major aspect of atopic dermatitis, summa-
rized in Figure 2-1: the treatment tetrahedron.

MOISTURIZATION

Improving moisturization is universally helpful
and is the foundation of treatment for atopic der-
matitis. The best moisturizer is the one that the
patient will use. While greasier preparations are
better, such as hydrated petrolatum, Aquaphor, or
Eucerin, low compliance limits the use in some
patients. Less greasy creams such as CeraVe,
Cetaphil, and Aveeno can still be highly effective
and used more frequently throughout the day.

The “soak and seal” technique is highly effec-
tive in locking in moisture and consists of the
following:

1. Bathing in lukewarm water for approxi-
mately 15 minutes daily.

2. Using a mild nonsoap cleanser such as
Dove, Aveeno, or Cetaphil.

Anti-inflammatory

Antipruritics

Moisturization

Antibiotics
FIGURE 2-1 Atopic dermatitis treatment tetrahedron The four main treatment categories.
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topical preparation for atopic dermatitis.
Tacrolimus and the related chemical pime-
crolimus are important additions to the arma-
mentarium as they are not corticosteroids and
do not share the same side effects. However,
they are very expensive and have a much shorter
history of safety data than corticosteroids. The
FDA has issued a black box warning for these
medications highlighting a possible association
with skin cancer and lymphoma, prompting
many clinicians and patients to avoid their use.
These medications are probably best used as
steroid-sparing agents in patients with moder-
ate to severe atopic dermatitis who would be at
significant risk from steroid side effects. Side ef-
fects reported include burning and itching in
some patients, which tend to resolve as the skin
improves.

Antibiotics
Topical or oral antibiotics may be needed if the
skin becomes secondarily infected, a very com-
mon scenario in atopic dermatitis. Open and
moist areas, which may weep or become
crusted, vesiculation and frank pustules fre-
quently indicate bacterial infection in patients
with severe disease. Topical mupirocin is gener-
ally the antibiotic of choice because of its effi-
cacy against staphylococcus and the relatively
rare rate of contact allergy. It may be applied
thrice daily to such impetiginized areas for 7 to
14 days. Bacitracin and neomycin are frequent
sensitizers and should be avoided. In more
widespread infection, oral antibiotics may be
used for 7 to 10 days. In patients with recurrent
infections a longer maintenance course of an-
tibiotics may be considered. The most com-
monly prescribed antibiotics include cephalexin
(25–50 mg/kg/d divided qid, not to exceed 4
g/d) and dicloxacillin (25–50 mg/kg/d divided
qid, not to exceed 2 g/d), though obtaining skin
culture with sensitivities can be very helpful in
guiding antibiotic therapy especially in patients
with recurrent infections.

Antipruritics
This corner of the tetrahedron is least popu-
lated with good options and, perhaps as a result
of this, most frequently ignored. However, there
is still a role for antipruritic treatments.
Antihistamines These oral medications are
unfortunately not very effective at controlling
the itch of atopic dermatitis. They continue to be
useful at bedtime as the side effect of drowsiness
is often effective at improving sleep. In rare in-
stances, a paradoxical hyperactivity may be seen.
The most commonly prescribed antihistamines
are hydroxyzine (2 mg/kg/d divided tid or qid)

3. Patting the skin dry lightly with a towel to
remove most of the water.

4. While still moist, applying the moisturizer
liberally.

Anti-Inflammatory Agents 
For the mildest cases, improved moisturization
can often suffice. However, for more significant
disease, anti-inflammatory agents are necessary.
Systemic corticosteroids are generally best
avoided; while incredibly effective in the short-
term, the rebound effect can be devastating and
can create systemic corticosteroid dependence
that is extremely difficult to manage. While top-
ical corticosteroids are the traditional corner-
stone of treatment for atopic dermatitis, the
topical calcineurin inhibitors tacrolimus and
pimecrolimus have an important defined role in
the management of this disease.
Topical Corticosteroids The most frequent
reason for treatment failure is using a potency
that is too low for the body site and severity.
Fear of side effects from corticosteroids is very
common and not necessarily without good rea-
son, but must be tempered by the knowledge
that proper use minimizes such adverse effects
while providing true relief from the disease. In
general, ointments are preferred but as with
moisturizers, compliance may dictate use of a
cream despite the fact that these can be more
drying and even irritating in some cases.

a. Low-potency steroids (e.g., hydrocortisone
2.5%) may be used for mild disease or on
sensitive skin areas such as the face, axillae,
or groin twice daily, no more than 2 weeks
per month.

b. Mid-potency steroids (e.g., triamcinolone
0.1% and fluticasone 0.005%) may be used
on the body or extremities twice daily, no
more than 2 weeks per month.

c. High-potency steroids (e.g., fluocinonide
and clobetasol) are reserved for older chil-
dren on severely affected areas twice daily,
no more than 2 weeks per month.

Patients need to be cautioned about steroid side
effects. Continuous or overzealous use may
cause thinning of the skin, stretch marks
(striae), telangiectasia, and significant systemic
absorption. Infants are at greater risk for in-
creased absorption because of their increased
body surface area-to-weight ratio. Topical
steroids applied near the eye area may lead to
cataracts and glaucoma.
Topical Calcineurin Inhibitors Tacrolimus
has been used as a systemic treatment for trans-
plant rejection and was approved in 2000 as a
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and diphenhydramine (1–2 mg/kg tid, not to ex-
ceed 300 mg/d). Topical antihistamines are not
recommended because of the relatively high risk
of developing allergic contact dermatitis.
Anesthetics Topical pramoxine (available as
1% cream and in combination creams) can be
helpful at alleviating itch very quickly by liter-
ally inhibiting the nerves, which convey the sen-
sation.
Cooling Preparations Topical preparations of
menthol, camphor, and calamine may all be
helpful, especially in combination form. Aveeno
Anti-itch cream (regular strength), Sarna Sensi-
tive Skin lotion, and Eucerin Itch-Relief Mois-
turizing spray all contain combinations of these
ingredients and can be helpful for acute pruri-
tus. Encouraging patients to apply the antipru-
ritic preparations instead of scratching can be
extremely helpful. In all patients, but especially
in children younger than 2 years, camphor use
should be carefully limited as camphor toxicity
can occur.

INFANTILE ATOPIC DERMATITIS

Frequently appearing on the face, this common
problem is often extremely worrisome to new
parents. Many of these patients have atopic

diseases in the family. Milk-protein allergy is
frequently blamed, but the high rate of im-
provement with time alone makes this observa-
tion very suspect.

EPIDEMIOLOGY

Age Symptoms appear between age 2 and 6
months and the majority clear by age 2 to 3 years.

PHYSICAL EXAMINATION

Skin Lesions
Type Patches and erosions with scaling, exu-
dation with wet crusts, and fissures.
Color Erythematous pink to red.
Distribution Begins on face (cheeks, forehead,
and scalp) and then spreads to body, usually
sparing diaper area (Fig. 2-2).

FIGURE 2-2 Infantile atopic dermatitis Erythematous, scaling exudative patches predominantly on the
face of a 6-month-old child.



FIGURE 2-3 Atopic dermatitis, childhood-type Ill-defined lichenified papules and plaques with excoria-
tions and dyspigmentation on the legs of a child.
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CHILDHOOD-TYPE ATOPIC 
DERMATITIS

EPIDEMIOLOGY

Age Typically follows infantile atopic der-
matitis and is seen from age 4 to 10 years.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules coalescing into lichenified
plaques with erosions and crusts (Figs. 2-3 and
2-4).
Distribution Wrists, ankles, antecubital, and
popliteal fossae.
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FIGURE 2-4 Atopic dermatitis, childhood-type Lichenification and erythematous patches in the antecu-
bital fossae of a child.
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FIGURE 2-5 Atopic dermatitis, adolescent-type Erythematous, lichenified plaques on the wrists and
arms of an adolescent.

ADOLESCENT-TYPE ATOPIC 
DERMATITIS

EPIDEMIOLOGY

Age Begins at age 12 years and continues into
adulthood.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules coalescing into lichenified plaques.
Distribution Flexor folds, face, neck, upper
back, hands, and feet (Fig. 2-5).
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FIGURE 2-6 Striae distensae Atrophic linear striae secondary to overuse of topical corticosteroids.

EPIDEMIOLOGY

Age Persons of all ages may be affected, but
seen more commonly in adolescents and adults.
Gender F � M.
Incidence Common.

PATHOPHYSIOLOGY

Damage to the connective tissue (collagen and
elastin) due to mechanical stretching, particu-
larly in genetically susceptible individuals
causes permanent breakage and alteration of
elastic fibers. During the adolescent growth
spurt striae frequently develop on the back and
arms; during pregnancy they are frequently
found on the abdomen. Topical or systemic cor-
ticosteroids (endogenous or exogenous) facili-
tate striae while topical retinoids mitigate
against their formation.

HISTORY

Duration of Lesion(s) Years. The lesions often
start as deep red–blue plaques and over time be-
come more white in color and thinner.

PHYSICAL EXAMINATION 

Skin Lesions
Type Atrophic linear plaques with fine wrin-
kling of the epidermis.
Size 1 to 10 cm.
Color Erythematous in younger lesions to hy-
popigmented in older lesions.
Shape Linear.
Distribution Frequently on the lower back,
upper arms, and abdomen, but may occur any-
where topical steroids are applied (Fig. 2-6).

DIFFERENTIAL DIAGNOSIS

Striae secondary to rapid growth or weight gain
must be distinguished from endogenous or ex-
ogenous Cushing syndrome.

MANAGEMENT

Cautious use of topical and corticosteroids with
frequent breaks from the medication can mini-
mize the risk of striae. Avoiding high-potency
steroids to more delicate skin such as that of the
face or groin is also helpful. Concurrent use of
tretinoin cream or gel has been shown to prevent
the formation of striae and improve the appear-
ance even after their development. Pulsed dye
laser is helpful for decreasing the erythema and
may increase the collagen in the lesions.

Atrophic, scarlike lesions that may be seen from top-
ical or systemic corticosteroid use. While they do not

cause significant morbidity, numerous striae can be
disfiguring.

STRIAE DISTENSAE
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EPIDEMIOLOGY

Age Rarely seen in young children. Occurs in
adolescents and adults.
Gender F � M.
Incidence Common.

PATHOPHYSIOLOGY

A response to physical trauma by epidermal hy-
perplasia and acanthosis. The skin becomes
highly sensitive to touch, probably related to
proliferation of nerves in the epidermis. This
leads to an itch-scratch cycle that is difficult to
stop.

HISTORY

Duration of Lesion(s) Weeks to months or
years.

PHYSICAL EXAMINATION

Skin Lesions
Type Well-defined plaque of lichenification
(Figs. 2-7 and 2-8); at times with scale or exco-
riations.
Size 5 to 15 cm.
Color Usually hyperpigmented but occasion-
ally hypopigmented.
Shape Round, oval, linear (following path of
scratching).

FIGURE 2-7 Lichen simplex chronicus Excoriated, lichenified plaque with accentuated skin lines caused
by repeated scratching of the area.

Lichen simplex chronicus (LSC) is a localized, well-
circumscribed area of lichenification (thickened skin
with enhanced skin markings) resulting from repeated

rubbing, itching, and scratching of the skin. It is fre-
quently seen in individuals with atopic, seborrheic,
contact dermatitis, and psoriasis.

LICHEN SIMPLEX CHRONICUS
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FIGURE 2-8 Lichen simplex chronicus Hyperpigmented, lichenified plaque with increased skin markings
caused by repeated rubbing of the area.

Distribution Easily reached areas such as
neck, wrists, ankles, pretibial area, thighs, vulva,
scrotum, and perianal area.

DIFFERENTIAL DIAGNOSIS

LSC can be confused with tinea corporis, psori-
asis, contact, or atopic dermatitis.

LABORATORY EXAMINATIONS

Hyperkeratosis, acanthosis, and elongated and
broad rete ridges. Spongiosis is infrequent and
vesiculation is absent. In the dermis, there is a
chronic inflammatory infiltrate with fibrosis.

MANAGEMENT

Topical corticosteriods or calcineurin inhibitors
(i.e., tacrolimus or pimecrolimus) will decrease
pruritus. Occlusive dressings or wraps such as
the Unna boot (gauze impregnated with zinc
oxide and calamine) can also prevent scratch-
ing. Flurandrenolide, a mid-potency steroid, is
available as a tape, which can be very useful for
covering an area of LSC. It should be used spar-
ingly as steroids under occlusion are much
more potent. The side effects of prolonged or
potent topical steroids should be reviewed.
Continued use of topical steroids can lead to
thinning of the skin, stretch marks, and accen-
tuation of the blood vessels in the skin. For
small localized areas of LSC, intralesional corti-
costeroids are often highly effective.
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Simply asking the patient to
demonstrate how he or she
scratches, picks, or rubs will fre-
quently confirm the diagnosis as

the patient gladly obliges.

area of dermatitis that is scratched, picked or
rubbed. As with LSC, the trauma results in skin
thickening, hyperkeratosis, and increased size of
nerve fibers in the skin. Hepatic or renal dys-
function may be an associated factor in some
cases, though the relationship may be simply as
an underlying cause of pruritus.

HISTORY 

Duration of Lesion(s) Months to years.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules and nodules (Fig. 2-9); at times
with scale or excoriation.
Size 3 to 20 mm.
Color Usually hyperpigmented but occasion-
ally hypopigmented.

Synonym Nodular prurigo.

EPIDEMIOLOGY

Age Rarely seen in young children. Occurs in
adolescents and adults.
Gender M � F.
Incidence Rare.

PATHOPHYSIOLOGY

Although the pathophysiology is uncertain, PN
may begin as a response to an insect bite or an

FIGURE 2-9 Prurigo nodularis Multiple dyspigmented nodules on the arm.

Prurigo nodularis (PN) is characterized by multiple
lichenified intensely pruritic papules on the extremi-

ties. It is more frequently seen in individuals with a
history of atopic dermatitis or allergies.

PRURIGO NODULARIS
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Shape Round, dome-shaped.
Distribution From several lesions in a local-
ized area to hundreds of widespread nodules,
frequently on the legs and arms.

DIFFERENTIAL DIAGNOSIS

Papular urticaria (insect bites), transepidermal
elimination disorders (perforating dermatoses),
bacterial or deep fungal infection of the skin in-
cluding atypical mycobacteria, and some tu-
mors can mimic this condition.

LABORATORY EXAMINATIONS

Skin biopsy can be helpful in confirming the di-
agnosis and eliminating infectious or neoplastic

etiologies. Complete blood count, liver function
tests, and chemistries are useful for evaluating
the underlying hepatic or renal dysfunction.

MANAGEMENT

Topical corticosteriods or calcineurin in-
hibitors (i.e., tacrolimus or pimecrolimus)
may decrease pruritus but frequently are inef-
fective. Occlusive dressings or wraps such as
the Unna boot (gauze impregnated with zinc
oxide and calamine) help prevent picking. In-
tralesional corticosteroids are often effective
but difficult when the lesions are widespread.
Phototherapy with ultraviolet B can be effec-
tive for some patients. Discussion of avoiding
the picking or scratching behavior is impor-
tant as well.
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Synonym Pompholyx (from the Greek for
bubble).

EPIDEMIOLOGY 

Age 12 to 40 years old.
Gender M � F.

PATHOPHYSIOLOGY

The etiology is unclear and likely multifactorial.
Approximately half the patients have an atopic
background. Emotional stress is sometimes a
precipitating factor. Hyperhidrosis may or may
not be present. External contactants may play a
role in some cases.

HISTORY 

Duration of Lesions Several days.
Skin Symptoms Pruritus and painful fissures
that may be incapacitating. Summer exacerba-
tions are not infrequent.

PHYSICAL EXAMINATION

Skin Lesions
Type

a. Early Vesicles, usually small (1 mm), deep-
seated, appear like “tapioca” in clusters (Fig.
2-10), occasionally bullae, especially on the
feet.

b. Late Scaling, lichenification, painful fis-
sures, and erosions (Fig. 2-11).

Arrangement Vesicles grouped in clusters.
Distribution Hands and feet with sites of
predilection bilaterally on the sides of fingers,
palms, and soles.
Nails Dystrophic changes (transverse ridging,
pitting, and thickening) may occur.
Other Hyperhidrosis is present in some patients.

DIFFERENTIAL DIAGNOSIS

Pompholyx can mimic a vesicular reaction to
active dermatophytosis on the feet, an “id”
(autoeczematization) reaction to inflammation
or infection elsewhere, or an acute contact der-
matitis.

DERMATOPATHOLOGY

Intraepidermal vesicles with balloon cells and
sparse inflammation.

COURSE AND PROGNOSIS

Recurrent attacks with intervals of weeks to
months with spontaneous remissions in 2 to 3
weeks.

MANAGEMENT

1. Dry skin care with minimization of hand
washing and wet-work, mild soap-free
cleansers for washing, followed by oint-
ments (e.g., hydrated petrolatum).

2. For the active vesicular stage (early): Bur-
row’s wet dressings, commonly available as
Domeboro Astringent Solution Powder
Packets q6h for 15 minutes; large bullae
may be drained but not unroofed.

3. For the more chronic eczematous stage
(late): High-potency topical corticosteroids
are successful in some patients; rarely, a
short course of systemic corticosteroids
may be used, though the disease may re-
bound severely after cessation.

4. Bacterial infection may be present and top-
ical (mupirocin ointment tid to open or
crusted areas) or oral antibiotics (e.g.,
cephalexin 25–50 mg/kg/d divided qid, not
to exceed 4 g/d (7 days) may be helpful.

5. PUVA (oral or topical as “soaks” in psoralen
with controlled ultraviolet A light treat-
ment) is successful in older patients if given
over prolonged periods of time, especially
in severe cases.

Dyshidrotic eczema is a special vesicular type of
hand and foot eczema. It is an acute, chronic, or -
recurrent dermatosis of the fingers, palms, and soles
characterized by a sudden onset of deep-seated

pruritic, clear, “tapioca-like” vesicles; later, scaling,
fissures, lichenification, and occasionally, secondary
bacterial infection may occur.

DYSHIDROTIC ECZEMATOUS DERMATITIS
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FIGURE 2-10 Atopic dermatitis, dyshidrotic type Tapioca-like, deep-seated vesicles on the sides of the
fingers and palm early in the course.

FIGURE 2-11 Atopic dermatitis, dyshidrotic type Fissuring, scaling, and eroded patches after wide-
spread vesiculation in a severe case.
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Nummular eczema may be very re-
fractory to treatment; oftentimes a
much more potent corticosteroid
must be used to these areas than for

routine atopic dermatitis.

EPIDEMIOLOGY

Age Any age. Seen more commonly in older
children and adolescents.
Gender M � F.
Incidence Common.
Etiology Unclear. Exacerbated by winter, ex-
cessive bathing, irritants.

PATHOPHYSIOLOGY

Unclear. A common eczematous reaction pat-
tern, frequently occurring in atopics.

HISTORY

Duration of Lesions Weeks, with remissions
and recurrences.
Skin Symptoms Pruritus, may be mild or
severe.

PHYSICAL EXAMINATION

Skin Lesions
Type Closely grouped, small vesicles and
papules that coalesce into lichenified plaques,
often 3 to 5 cm.
Color Deeply erythematous to hyperpig-
mented.
Shape Round or coin-shaped (Fig. 2-12),
hence the adjective nummular (from Latin
nummularis, “like a coin”).
Distribution Extensor surfaces of hands,
arms, legs.

Nummular eczema is a chronic, pruritic, inflamma-
tory dermatitis occurring in the form of coin-shaped

plaques. It is seen in individuals with dry skin and/or
atopic dermatitis.

NUMMULAR ECZEMA
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DIFFERENTIAL DIAGNOSIS

Nummular dermatitis must be distinguished
from tinea corporis, contact dermatitis, and
psoriasis.

LABORATORY EXAMINATIONS

Potassium Hydroxide Examination Scrapings
negative for fungal elements excludes tinea cor-
poris.
Dermatopathology Subacute inflammation
with acanthosis, intraepidermal vesicles, and
spongiosis in the epidermis.

COURSE AND PROGNOSIS

Remissions with treatment but frequent recur-
rences unless the skin is kept moisturized.

MANAGEMENT

1. Dry skin care consisting of mild soap-free
cleansers for washing, followed by frequent
moisturization with CeraVe, Aveeno, or hy-
drated petrolatum.

2. Topical corticosteroids can be applied for a
limited time to the more moderate to se-
verely affected areas. (See Topical Corticos-
teroids, page 36.)

FIGURE 2-12 Nummular eczema Lichenified coin-shaped plaques on the arm.
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EPIDEMIOLOGY

Age Irritant dermatitis may occur at any age,
whereas allergic contact dermatitis is unusual in
�1 year of age given time needed to sensitize/
expose skin to allergen/irritant.
Gender M � F.
Incidence May affect 20% of the pediatric
population.
Etiology Exposure to an antigen that has previ-
ously caused sensitization in the case of allergic
contact. A primary irritant that produces inflam-
mation via injury in the case of irritant contact.

PATHOPHYSIOLOGY

Allergic contact dermatitis is the classic example
of type IV hypersensitivity reaction (delayed type)
caused by sensitized lymphocytes (T cells) after
contact with antigen. The tissue damage results
from cytotoxicity by T cells or from release of
lymphokines. Irritant contact dermatitis is caused
by immediate physical damage to an area of skin.

HISTORY

Duration of Lesion(s) Acute contact: days,
weeks; chronic contact: months, years.
Skin Symptoms Pruritus, often severe. Exten-
sive lesions may be painful.

PHYSICAL EXAMINATION

Skin Findings
Type

a. Acute Inflammatory papules and vesicles
coalescing into plaques (Fig. 2-13).

b. Subacute Patches of mild erythema show-
ing small, dry scales or superficial desqua-
mation, sometimes associated with small,
red, pointed or rounded, firm papules.

c. Chronic Patches of lichenified (thickening
of the epidermis with enhancment of the
skin markings) firm, rounded or flat-
topped papules, excoriations, and pigmen-
tation (Fig. 2-14).

Arrangement Well-demarcated patterns sug-
gestive of an external cause or “outside job.”
Plant allergic contact dermatitis often results in
linear lesions.
Distribution In exposed areas that come into
contact with irritant or allergen.

LABORATORY EXAMINATIONS

Dermatopathology Inflammation with in-
traepidermal intercellular edema (spongiosis)
and monocyte and histiocyte infiltration in the
dermis suggest allergic contact dermatitis,
whereas more superficial vesicles containing
polymorphonuclear leukocytes suggest a pri-
mary irritant dermatitis. In chronic contact der-
matitis, there is lichenification (hyperkeratosis,
acanthosis, elongation of rete ridges, and elon-
gation and broadening of papillae).
Patch Testing Numerous allergens may be
specifically tested in suspected allergic contact
dermatitis. Standardized mixtures of the allergens
are placed against the skin for 24 to 48 hours and
then removed looking for reactions at each site.

MANAGEMENT

Prompt identification and removal of the of-
fending agent is critical.
Acute Domeboro Astringent Solution soaks
15 minutes 4 times per day may be helpful.
High-potency topical corticosteroids can be
very helpful for localized reactions. For more
widespread reactions and those involving very
sensitive skin such as the face or genitals, a
short course of systemic corticosteroids may
provide relief. It is important to taper systemic
steroids slowly (over several weeks) as rebound
is common if the taper is performed too
quickly.
Subacute and Chronic Short courses of po-
tent topical corticosteroid preparations (such
as clobetasol ointment) may be used sparingly
bid for up to 2 weeks along with aggressive
moisturization and avoidance of scratching
and rubbing.

There are two types of contact dermatitis:
1. Allergic contact: caused by sensitization of the skin

to a topical allergen with type IV hypersensitivity.

2. Irritant contact: caused by mechanical or chemical
injury to the skin without specific immunity.

Both reactions are characterized by pruritus, stinging,
or burning of the skin and an eczematous rash.

CONTACT DERMATITIS
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FIGURE 2-13 Allergic contact dermatitis, acute Sharply demarcated linear erythematous plaque with
early vesiculation on the abdomen of a child exposed to adhesive tape.

FIGURE 2-14 Allergic contact dermatitis, chronic Lichenified papules grouped near the umbilicus in a
child with nickel allergy from his belt buckle and button.
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Synonym Cradle cap.

EPIDEMIOLOGY 

Age Infancy (within the first 10 weeks) and
adolescence (puberty).
Gender More common in males.
Incidence 2% to 5% of the population.
Etiology Unknown. Malassezia furfur yeast, a
normal skin constituent, is highly associated
with seborrheic dermatitis.

PATHOPHYSIOLOGY

Malassezia does not appear to be present in
higher numbers in these patients, thus an
abnormal immune response is postulated.

HISTORY

Duration of Lesions Gradual onset, com-
monly in infancy.
Skin Symptoms Typically asymptomatic or
mildly pruritic.

PHYSICAL EXAMINATION

Skin Lesions
Type Patches with yellowish often greasy scale
which can be very thick and adherent.
Color Erythematous.
Arrangement Scattered, discrete patches on
the face and chest (Fig. 2-15); diffuse involve-
ment of scalp and diaper area.
Distribution Scalp, face, chest, and diaper area.

DIFFERENTIAL DIAGNOSIS

Differential includes dermatophytosis, candidi-
asis, and atopic dermatitis. There is an overlap

seen in some patients with psoriasis, so-called
“sebopsoriasis.”

DERMATOPATHOLOGY

Focal parakeratosis, with few pyknotic neu-
trophils, moderate acanthosis, spongiosis (in-
tercellular edema), nonspecific inflammation of
the dermis.

COURSE AND PROGNOSIS

Infantile seborrhea usually is asymptomatic and
clears spontaneously within months. Child-
hood and adolescent seborrheic dermatitis can
clear spontaneously but may have a recurrent
course.

TREATMENT

Scalp (Cradle Cap) Removal of the thick scale
with mineral oil and fine tooth comb lifting off
of scale can provide symptomatic and cosmetic
relief. For older children, shampoos containing
selenium sulfide, zinc pyrithione, tar, or keto-
conazole used intermittently 2 to 3 times a week
can control the eruption. It is important to in-
struct the patient or parent to lather the sham-
poo and let it sit on the scalp for 5 minutes
before rinsing.
Face and Diaper Area Creams containing ke-
toconazole are helpful and safe; these may be
used bid on a regular basis for prevention. Low-
potency topical steroid preparations (e.g., 2.5%
hydrocortisone cream or fluticasone cream)
may be used bid sparingly for 2 to 3 days for
acute flares.

Seborrheic dermatitis is a recurrent, waxing and wan-
ing dermatosis, which occurs on the areas of the skin

in which the sebaceous glands are most active, such
as the face and scalp, and in the diaper area.

SEBORRHEIC DERMATITIS
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FIGURE 2-15 Seborrheic dermatitis Widespread erythematous patches on the face and chest; yellowish
adherent scale on the scalp.



54

Synonym Diaper rash, nappy rash.

EPIDEMIOLOGY

Age Most babies develop some form of diaper
dermatitis during their diaper wearing years.
Gender M � F.
Prevalence At any one point in time, up to
one-third of infants may have diaper dermatitis.
The prevalence of severe diaper dermatitis (de-
fined as erythema with ulcerations, oozing
papules, and pustules) is 5%.
Etiology Excessive hydration of the skin and
frictional injury leads to a compromised skin
barrier and irritation from ammonia, feces,
cleansing products, fragrances, and possible su-
perinfection with Candida albicans or bacteria.
Season Reportedly highest during winter
months, perhaps due to less frequent diaper
changing.

PATHOPHYSIOLOGY

The warm moist environment inside the diaper
and frictional damage decreases the protective
barrier function of the skin in the diaper area.
Then predisposing factors such as seborrhea,
atopic dermatitis, and systemic disease, as well
as activating factors such as allergens (in deter-

gents, rubbers, and plastic), primary irritants
(ammonia from urine and feces), and infection
(by yeast or bacteria) lead to a rash in the diaper
area.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Ranges from macular ery-
thema (Fig. 3-1) to papules, plaques, vesicles,
erosions, and rarely ulcerated nodules.
Color Ranges from mild erythema to diffuse
beefy redness.
Palpation Ranges from nonindurated to
prominently elevated lesions.
Distribution Diaper area, convex surfaces in-
volved, folds spared. Severe cases may involve
folds and have characteristic C. albicans satellite
pustules.

DIFFERENTIAL DIAGNOSIS

Diagnosis The diagnosis of diaper dermatitis
may be made clinically, although refractory re-
sponse to conventional treatments should raise
the suspicion of less common rashes in the dia-
per area.
Differential Diagnosis Diaper dermatitis
must be differentiated from psoriasis, granu-
loma gluteale infantum (foreign body reaction,
typically to baby powder, or topical steroids),
primary candidiasis (perianal or intertriginous
involvement with satellite lesions), seborrheic
dermatitis, acrodermatitis enteropathica (AE;
caused by zinc deficiency), and histiocytosis X.
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The so-called “Greek method” of
washing the soiled diaper area un-
der a running tap of warm water
rather than using abrasive wipes is

said to prevent diaper dermatitis.

S E C T I O N  3

DIAPER DERMATITIS AND 
RASHES IN THE DIAPER 

AREA

Diaper dermatitis generally refers to the irritant
contact dermatitis that may result from multiple fac-
tors in the area: macerated skin (softened by being
wet), rubbing and wiping, and possibly the pres-

ence of ammonia in urine and proteases and li-
pases in stool, which cause skin irritation and break-
down. It can become complicated by secondary
bacterial or yeast infections as well.

DIAPER DERMATITIS
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COURSE AND PROGNOSIS

Most episodes of diaper dermatitis are self-lim-
ited with a duration of 3 days or less. Severe
cases of diaper dermatitis are usually caused by
chronic irritants or secondary infection with
candida or bacteria.

MANAGEMENT

The following help is minimizing rashes in the
diaper area:

1. Keeping the diaper area clean and dry with
gentle cleansing of the area (cotton balls
dipped in warm water or nondetergent

cleanser) and frequent diaper changes
promptly after defecation and urination.

2. Remove any irritating agent or allergen
from the diaper environment; hypoaller-
genic or cloth diapers may be less irritating.

3. Exposing the skin to air periodically will
help keep it dry.

4. Protective creams and ointments such as
zinc oxide (Desitin, Triple Paste), petrola-
tum (Hydrolatum, Vaseline), mineral oils,
baby oils, lanolin, or vitamins A and D
(A&D ointment) may protect the skin
from moisture and help heal the infant’s
skin.

5. For severe inflammation, mild topical
steroids (2.5% hydrocortisone ointment)

FIGURE 3-1 Diaper dermatitis Red, macerated areas in the diaper region of an infant.



may be used sparingly. Since the diaper area
is always under occlusion, the steroid effects
will be augmented, and baby skin in the
groin area is already very sensitive.

6. Cutaneous candidiasis requires topical
antifungal treatment with nystatin or
clotrimazole creams. Avoid anticandidal
preparations that are mixed with cortisone
to prevent steroid side effects in the oc-
cluded diaper area.

7. Bacterial infections may be treated with
topical mupirocin; caution is advised with
bacitracin and neomycin preparations as
the incidence of allergic contact dermatitis
is very high. Oral antibiotics may be indi-
cated in severe cases.

8. Powders (talc, baby powder, cornstarch, mag-
nesium stearate, zinc stearate, and baking
soda) can be used to absorb moisture and re-
duce friction but should be applied carefully
so accidental inhalation does not occur.
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RASHES IN THE DIAPER AREA

PSORIASIS IN DIAPER AREA

Psoriasis can first manifest itself as a recalcitrant
diaper rash, and should be considered if con-
ventional diaper rash remedies are not effective.
Other stigmata of early psoriasis include sebor-
rhea, nail pitting, and intergluteal erythema. A
family history of psoriasis can also suggest this
diagnosis.

EPIDEMIOLOGY

Age Any age, typically seen first in the diaper
area of children younger than 2 years.
Gender F � M.
Incidence Uncommon.
Etiology Unclear.
Genetics Possible autosomal dominant inher-
itance with incomplete penetrance. Associated
with HLA B13, HLA B17, HLA Bw16, HLA B37,
and HLA Cw6.

PATHOPHYSIOLOGY

In normal skin, the cells mature, shed, and are
replaced every 3 to 4 weeks. In psoriasis, there is
shortening of the cell cycle to 3 to 4 days. This
leads to increased epidermal cell turnover with
decreased shedding and, hence, the accumula-
tion of dead cells as layers of silvery-white scale.

PHYSICAL EXAMINATION

Skin Findings
Type Scattered erythematous papules, may
coalesce into a well-delineated erythematous
plaque.

Color Dark-red plaques, may have a silvery
mica-like scale.
Size Pinpoint to several centimeters.
Distribution Anogenital area, may also in-
volve intergluteal cleft, umbilicus, behind or in-
side the ears, scalp, extremities (Fig. 3-2).
Nails May have pinpoint pits indicative of
psoriasis.

DIFFERENTIAL DIAGNOSIS

The well-delineated bright-red plaque and sil-
very mica-like scale is characteristic of psoriasis.
Removal of the scale may result in punctate
bleeding (Auspitz sign).

LABORATORY EXAMINATIONS

Dermatopathology Epidermal thickening
with edema of dermal papillae, thinning of
suprapapillary area.

COURSE AND PROGNOSIS

Chronic course with remissions and exacerba-
tions, very unpredictable. Some children
progress to mild disease with intermittent exac-
erbations. Other children have a more severe
course with recurrent flares, and 5% develop an
associated arthritis.

MANAGEMENT

Psoriasis in the diaper area can be both refrac-
tory and/or recurrent.

1. Emollients such as petrolatum, moisturiz-
ers, or diaper creams can help minimize
flares and reduce itching.
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2. Allowing the diaper area to be exposed to
air for short periods can also help reduce
the chafing that can exacerbate psoriasis
(Koebner phenomenon).

3. Sunlight exposure is thought to help psori-
asis, but sunburns should be avoided.

4. Topical tar preparations are anti-inflamma-
tory and can be used in the bath water (Bal-
netar or Polytar) or in creams (MG217 or

Elta tar creams). Prolonged use of these
agents is not recommended.

5. More severe cases may require short courses
of mild topical steroids (hydrocortisone 2.5%,
desonide 0.05% cream or ointment). It is im-
portant to use steroid in the diaper area spar-
ingly since the occlusive diaper increases the
steroid potency as well as the risk of steroid
side effects such as skin thinning and striae.

FIGURE 3-2 Psoriasis in the diaper area Well-delineated bright-red erythematous plaques in the diaper
area and on the extremities of a child.



CANDIDAL INFECTION

Commonly overlooked, Candida diaper der-
matitis should be suspected whenever a diaper
rash fails to respond to conventional treatment,
especially following a course of systemic antibi-
otic therapy. The infection is propagated by the
chronic occlusive state of diapers worn during
infancy.
Synonym Monilial diaper dermatitis.

Epidemiology
Age Any diaper wearing stage (approximately
infancy to 3 years of age).
Gender M � F.
Incidence Common.
Etiology C. albicans organisms are harbored
in the lower intestinal tract of the infant. Upon
defecation, infected feces introduce yeast into
area. The moist occlusive diaper environment
favors candidal overgrowth and leads to a rash.

PATHOPHYSIOLOGY

C. albicans in mouth or GI tract of infant can
proliferate in moist diaper environment. Predis-

posing factors such as systemic antibiotics can
also contribute to Candida overgrowth.

HISTORY

Candidal overgrowth is seen most frequently
following systemic antibiotic therapy. Lesions
appear first in the perianal area and then
spread to perineum and inguinal creases. The
diaper rash may occur in conjunction with oral
thrush.

PHYSICAL EXAMINATION

Skin Findings
Type Erythema with fragile satellite pustules
(Fig. 3-3). Rash involving perineum is sharply
demarcated with elevated rim and variable scal-
ing along the border. Pinpoint satellite vesico-
pustules often present.
Color Beefy red erythematous base.
Distribution Genitocrural area, buttocks,
lower abdomen, and inner aspects of the thighs,
does not spare folds.
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FIGURE 3-3 Primary candidal infection in the diaper area Beefy red plaque in the diaper area sur-
rounded by characteristic satellite pustules.
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

Diagnosis Observation of beefy red rash with
vesicopustular satellite lesions is diagnostic.
Scrapings and cultures can be confirmatory.
Differential Diagnosis Primary candidal in-
fection in the diaper area has characteristic
satellite papules and pustules that are virtually
diagnostic. It may be confused with other recal-
citrant rashes in the diaper area such as psoria-
sis, AE, or histiocytosis X. Most commonly, it
can be seen in conjunction with other diaper
rashes as a secondary infection.

LABORATORY EXAMINATIONS

Microscopic examination of skin scrapings with
potassium hydroxide, Gram stain or periodic
acid-Schiff, demonstrate budding yeasts and hy-
phae or pseudohyphae. Lesions may be cultured
on Sabouraud’s or Nickerson’s medium. White
mucoid colonies grow within 48 to 72 hours.

COURSE AND PROGNOSIS

Rash progresses until Candida is treated. Area
may become eroded and painful.

MANAGEMENT

1. Topical nystatin (Mycostatin) or clotrima-
zole (Lotrimin) creams tid to area will clear
rash. Care should be taken to avoid antican-
didal preparations that are mixed with cor-
tisones (Lotrisone, Vytone) since these may
be too strong and result in unwanted
steroid side effects in the occluded diaper
area against baby skin.

2. Oral nystatin suspension (nystatin swish
and swallow, 1 to 3 mL po qid) can be ap-
plied to the affected mouth areas to treat
oral thrush or gastrointestinal candidal
overgrowth. This will also reduce chance of
candidal recurrence in the diaper area.
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ACRODERMATITIS ENTEROPATHICA

AE is a hereditary or acquired clinical syndrome
caused by zinc deficiency. It is characterized by
an acral, vesiculobullous eczematous dermatitis
characteristically distributed on the face, hands,
feet, and anogenital area.

tion of zinc. Hereditary AE may be secondary to
an abnormal zinc-binding ligand. Acquired AE
can be seen with any systemic disease with GI
malabsorption of zinc. The major function of
zinc is to be incorporated into enzymes, and
there are more than 200 zinc metalloenzymes in
the body.

HISTORY

Review of systems may include diarrhea, weight
loss, listlessness, and behavioral changes (irri-
tability, crying, and restlessness).

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Eczematous or psoriasiform
plaques may progress to vesiculobullae or ero-
sions that crust and become dry (Fig. 3-4A 
and B).
Color Erythematous base.
Distribution Perioral and symmetrically lo-
cated on buttocks, extensor surfaces (elbows
and knees), and acral areas (fingers and toes).

General Findings
Diarrhea, cachexia, alopecia, nail dystrophy,
glossitis, stomatitis, hypogeusia (decreased
sense of taste), photophobia, drooling, and
growth retardation. Hypogonadism in males
(more evident in adolescence). Emotional dis-
turbances.

LABORATORY EXAMINATIONS

Low serum zinc (�50 �g/dL) or alkaline phos-
phatase levels. “Zebra striped” light banding of
hair can be seen with polarized light mi-
croscopy. However, zinc levels may fluctuate
with stress or infection.
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If acrodermatitis enteropathica is
suspected, an alkaline phosphatase
level can be helpful; this zinc-de-
pendent enzyme is often low in

such patients.

EPIDEMIOLOGY

Age
Hereditary In infants given bovine milk: days
to few weeks after birth. In breast-fed infants:
soon after weaning.
Acquired Older children and adults with ill-
ness that depletes zinc supply.
Gender M � F.
Etiology Hereditary or acquired deficiency in
zinc.
Hereditary Autosomal recessively inherited
disorder in zinc absorption thought to be sec-
ondary to abnormal zinc-binding ligands. Zinc
in human milk appears to be more bioavailable
to infants than zinc from bovine milk.
Acquired Long-term zinc deficiency can be
seen in patients with parenteral nutrition lack-
ing zinc, bowel bypass syndrome, Crohn’s dis-
ease, HIV, cystic fibrosis, alcoholism, vegetarian
diets, essential fatty acid deficiencies, and other
syndromes.

PATHOPHYSIOLOGY

Low serum zinc levels in infancy or childhood
leads to AE. The basic defect is a GI malabsorp-
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FIGURE 3-4 Acrodermatitis enteropathica A. Refractory erythematous, scaly macerated plaque in the
diaper area. B. Erythematous and eroded plaques in the perioral region.
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes other bul-
lous diseases (such as linear IgA chronic bullous
disease of childhood and bullous impetigo),
psoriasis, histiocytosis X, and candidal infec-
tion. Refractory diaper dermatitis associated
with periorificial and acral findings should lead
the clinician to suspect AE.

COURSE AND PROGNOSIS

If unrecognized, AE has a relentlessly progres-
sive course leading to infection and disability.
Once recognized and treated, AE manifestations
are quickly corrected and reversed.

TREATMENT

1. Topical zinc creams (Desitin, A&D oint-
ment, zinc oxide paste, and Triple Paste)
can begin to improve the rash.

2. Dietary supplement of zinc gluconate, ac-
etate, or sulfate (5 mg/kg/d divided bid/tid)
is usually curative. The RDA (recom-
mended daily allowance) of zinc is 15 mg/d.

3. In severe cases, ZnCl2 may be administered
intravenously.

GRANULOMA GLUTEALE INFANTUM

Granuloma gluteale infantum is a benign rash
in the diaper area characterized by reddish-pur-
ple granulomatous nodules. The disorder repre-
sents a cutaneous response to a foreign body
(talc or zirconium), topical steroids, infection
(candida), or inflammation.
Synonyms Kaposi sarcoma-like granuloma
and granuloma intertriginosum infantum.

EPIDEMIOLOGY

Age Any diaper wearing age, typically birth to
3 years.
Gender M � F.
Incidence Rare.
Etiology Initiating inflammatory process with
maceration and secondary infection leads to a
granulomatous response.

PATHOPHYSIOLOGY

Lesions believed to be a unique benign granulo-
matous response to a foreign body, inflamma-
tion, maceration, and/or secondary infection.

HISTORY

Lesions appear in the diaper area several
months after treatment of inciting factors. The
rash symptoms can range from being asympto-
matic to very painful.

PHYSICAL EXAMINATION

Skin Findings
Type Granulomatous papules and nodules
(Fig. 3-5).
Color Reddish-purple.
Size 0.5 to 4.0 cm in diameter.
Distribution Groin, buttocks, lower aspect of
abdomen, penis, rarely intertriginous areas of
axillae, and/or neck.

DIFFERENTIAL DIAGNOSIS

The papular and nodular lesions of granuloma
gluteale infantum can appear very worrisome
despite their benign nature because similar le-
sions can also be seen in sarcomas and lym-
phomas. Similar lesions may be found in Kaposi
sarcoma, tuberculosis, syphilis, and deep fungal
infections. The diagnosis of granuloma gluteale
infantum is often made clinically and can be
confirmed by skin biopsy.

LABORATORY EXAMINATIONS

Light and Electron Microscopy Hyperplastic
epidermis with inflammatory cells (mostly neu-
trophils), a parakeratotic stratum corneum, and
a dense inflammatory infiltrate throughout the
depth of the cutis with hemorrhage, neu-
trophils, lymphocytes, histiocytes, plasma cells,
eosinophils, newly formed capillaries, and giant
cells. Lesions of granuloma gluteale infantum
lack the masses of patchy accumulations of
lymphoma cells seen in lymphomatous disor-
ders. Granuloma gluteale infantum may be dif-
ferentiated from more severe granulomatous
processes by its lack of fibrous proliferative fea-
tures, spindle cell formations, and mitoses.

COURSE AND PROGNOSIS

Benign. Lesions resolve completely and sponta-
neously several months after treatment of the
primary inciting inflammatory process and/or
infection.



MANAGEMENT

Treatment begins with the identification and
elimination of the primary inciting inflamma-
tory process and/or infection.

For the nodular lesions:

1. If topical steroids are being used, discontin-
uing them often leads to resolution of the
nodules.

2. Conversely, if topical steroids are not being
used, a short 2-week trial of topical, intrale-
sional, or impregnated steroid tape (Cor-
dran tape) may hasten resolution of these
nodules. Close follow-up is necessary be-
cause steroids may worsen the condition.
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FIGURE 3-5 Granuloma gluteale infantum Nodular granulomatous response in the diaper area to topi-
cal steroids.
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LANGERHANS CELL HISTIOCYTOSIS
IN DIAPER AREA

Langerhans cell histiocytosis (LCH) is a rare
proliferative disorder of the Langerhans cell (a
histiocyte that migrates throughout the skin as
an antigen-presenting cell). Although the dis-
ease is rare, it frequently presents in infancy as a
rash in the diaper area. LCH should be consid-
ered if a diaper rash is particularly recalcitrant
to usual remedies, especially if systemic symp-
toms are present.

Color Reddish-brown or purple.
Size Pinpoint to 1 cm.
Distribution Inguinal and perineal areas, ax-
illa, behind ears, and scalp, can be on the trunk.

General Findings
Decreased immunity can lead to increased sus-
ceptibility to infections. Severe forms of the dis-
ease can have cell infiltrates of the bone, lung,
liver, and lymph nodes

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy will reveal
characteristic Langerhans cells, which are diag-
nostic of a histiocyte proliferative disorder.
Langerhans cells can be identified with positive
S-100 and CD1a stains, which will be positive, or
electron microscopy demonstration of Birbeck
granules in the cytoplasm of the histiocytes.

DIFFERENTIAL DIAGNOSIS

The initial presentation of histiocytosis X is
similar to seborrhea, with an erythematous
scaly rash, but histiocytosis X becomes more ex-
tensive cutaneously and can have associated sys-
temic disease. A skin biopsy is usually needed to
confirm the diagnosis.

COURSE AND PROGNOSIS

Langerhans cell histiocytosis constitutes a spec-
trum of disease. The highest mortality rate
(38%–54%) is seen in the most severe form:
Letterer-Siwe disease (associated with fever,
anemia, thrombocytopenia, lymphadenopathy,
hepatosplenomegaly, and skeletal tumors). Less
severe clinical courses are seen with Hand-
Schuller-Christian disease (associated with os-
teolytic defects, diabetes mellitus, and
exophthalmos). Eosinophilic granuloma (asso-
ciated with osteolytic defects and spontaneous
fractures) and Hashimoto-Pritzker disease (aka
congenital self-healing reticulohistiocytosis; a
benign, self-limited entity with skin lesions
only) represent the mildest forms.
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In refractory diaper dermatitis with
petechiae or purpura, Langerhans
cell histiocytosis must be excluded.

Synonym Histiocytosis X, Langerhans cell
granulomatosis, type II histiocytosis, LCH

EPIDEMIOLOGY

Age Usually in first year of life. Can be seen up
to 3 years of age.
Gender M � F in children.
Incidence Extremely rare, 1 per 5 million chil-
dren annually.
Etiology Unclear.
Genetics Possibly autosomal recessive with
reduced penetrance.

PATHOPHYSIOLOGY

Unclear. Several proposed mechanisms include
a disturbance of intracellular lipid metabolism,
a reactive histiocytic response to infection, or a
neoplastic process. Some cases may be heredi-
tary. All theories somehow implicate the
Langerhans cell as a primary component.

PHYSICAL EXAMINATION

Skin Findings
Type Begins as erythema and scale and pro-
gresses to purpuric papules, nodules, or vesicles
(Fig. 3-6).



MANAGEMENT

The diagnosis of Langerhans cell histiocyto-
sis is important to recognize when an ill in-
fant presents with a refractory or recurrent
diaper rash. The diagnosis should be enter-
tained and confirmed by skin biopsy at an

early age. For localized skin disease, topical
corticosteroids, topical antibiotics, PUVA,
and topical nitrogen mustard may be used.
For noncutaneous lesions, more supportive
and aggressive therapies may be needed (see
Section 20, “Langerhans Cell Histiocytosis” for
more details).

SECTION 3 DIAPER DERMATITIS AND RASHES IN THE DIAPER AREA 65

FIGURE 3-6 Langerhans cell histiocytosis in the diaper area Refractory diaper rash with scattered
erythematous papules and a petechial component. Skin biopsy revealed Langerhans cells, which confirmed the
diagnosis.
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EPIDEMIOLOGY

Age 10% have onset of lesions before age 10,
and 37% have onset before age 20.
Gender F � M, 2:1.
Prevalence 2% of the world’s population.
United States and Canada: 4% to 5% of the
population.
Race Low incidence in Asians, Africans,
African Americans, American Indians, and
Japanese.
Other Features Multifactorial inheritance.
Minor trauma is a major factor (45% of pa-
tients) in eliciting lesions (Koebner’s phenome-
non). Infection (particularly streptococcal) also
plays a role. Many episodes of psoriasis follow
sore throats or upper respiratory infections.
Stress, cold weather, hypocalcemia, and lack of
sunlight exposure aggravate the condition. Cer-
tain drugs (lithium, interferon, �-blockers, al-
cohol, antimalarials, corticosteroid withdrawal)
can also precipitate psoriasis.

PATHOPHYSIOLOGY

Psoriasis is likely a polygenic disease caused by
the inappropriate activation of T cells (the
adaptive immune system) as well as abnormal

keratinocyte proliferation (the innate immune
system).

HISTORY

Onset of Lesions Usually, months but may be
sudden as in acute guttate psoriasis and gener-
alized pustular psoriasis (von Zumbusch).
Skin Symptoms Pruritus is reasonably com-
mon, especially in scalp and anogenital psoriasis.
Constitutional Symptoms In 5% of cases,
psoriasis can be associated with arthritis, fever,
and/or an “acute illness” syndrome (weakness,
chills, fever) with generalized erythroderma.

PHYSICAL EXAMINATION

Skin Findings
Type Well-delineated, erythematous, thick-
ened plaques with a characteristic silvery-white
scale (Fig. 4-1A). Removal of scale results in the
appearance of miniscule blood droplets (Aus-
pitz sign).
Color Salmon pink to red.
Size Can range from pinpoint 1-mm papules
to large 20- to 30-cm plaques.
Shape Round, oval, polycyclic, or annular.
Distribution Localized (e.g., elbows), regional
(e.g., scalp), generalized (e.g., guttate psoriasis
or erythroderma).
Sites of Predilection Favors elbows (Fig.
4-1B), knees, facial region, scalp, and intertrigi-
nous areas (axillae, inguinal folds, intergluteal
cleft).
Other Scalp involvement is common (Fig.
4-1C). Hair loss (alopecia) is not a common
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It can be difficult to distinguish be-
tween atopic dermatitis and psoria-
sis in infancy. If family history and
cutaneous findings are not helpful,

one hint is atopic dermatitis usually spares the di-
aper area and psoriasis favors that location.

S E C T I O N  4

DISORDERS 
OF EPIDERMAL 
PROLIFERATION

Psoriasis is a hereditary disorder of skin characterized
by chronic scaling papules and plaques in a charac-
teristic distribution, largely at sites of repeated minor

trauma. The HLA types most frequently associated
with psoriasis are HLA-B13, -B17, -Bw16, -B37, -Cw6,
and DR7.

PSORIASIS
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A

FIGURE 4-1 Psoriasis vulgaris A. Well-delineated erythematous plaques with a silvery-white scale charac-
teristic of psoriasis. B. Well-delineated erythematous plaque located on the elbow of a child with psoriasis.
Psoriasis vulgaris, scalp, and nail findings. (continued)

B
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D

C

FIGURE 4-1 (continued) C. Diffuse erythema and scale in the scalp of a child with psoriasis. Hair loss is mini-
mal. D. Pinpoint pits, distal onycholysis, and yellowish discoloration (so-called oil-spot) seen in the fingernails of
a child with psoriasis.
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flares, and 5% may develop an associated
arthritis in adulthood.

MANAGEMENT

The treatment of psoriasis depends upon the
extent and severity of the disease, as well as the
site involved. While not usually as itchy as
atopic dermatitis, many patients complain of
pruritus. Patients should be instructed never to
rub or scratch the areas since trauma can pre-
cipitate psoriatic plaques (Koebner’s phenome-
non).

1. Emollients such as petrolatum, mineral oil,
Vaseline, or moisturizers (CeraVe, Eucerin,
Moisturel, and Aquaphor creams) should
be used to keep the skin well hydrated.

2. Ambient sunlight exposure helps psoriasis,
and children should be encouraged to cau-
tiously expose the affected areas to the sun
for short periods during the day. Sunscreen
should be used, and sunburning should be
avoided.

3. Baths are helpful in soothing the pruritus
and removing the scale. They should be
lukewarm and limited to 10 minutes in du-
ration. For some, it may be helpful to add
bath oil, salt, or tar (Balnetar bath oil) to
the water.

4. Tar preparations can be suggested to reduce
the skin inflammation. Bath emulsions,
creams (Elta tar), and ointments (MG217)
can be used twice daily, but are not recom-
mended for prolonged periods of time.

5. Topical steroid creams are effective if used
in appropriate strengths:
a. Low-potency steroids (desonide 0.05%,

1% or 2.5% hydrocortisone) can be used
on the face and groin area, no more than
bid � 2 wks/mo.

b. Medium-potency steroids (mometsaone
0.1%, fluticasone 0.05%, triamcinolone
0.1%) can be used on the extremities or
body no more than bid � 2 wks/mo.

c. High-potency steroids (clobetasol 0.05%,
diflorasone 0.05%, betamethasone dipro-
pionate 0.05%) should be reserved for
older children/adults on severely affected
areas bid for no more than 2 weeks (see
Topical Corticosteroids, page 36).

6. Oral antibiotics may be effective, especially
in guttate psoriasis flares precipitated by
Streptococcus pharyngitis. Certain antibi-
otics also possess anti-inflammatory prop-
erties and can help if there are signs of

feature even with severe scalp involvement. Fin-
gernails and toenails are sometimes involved.
Nail changes include pitting, subungual hyper-
keratosis, onycholysis, and yellow spots under
the nail plate “oil spot” (Fig. 4-1D).

General Findings
Psoriatic arthritis is rare before age 40 and oc-
curs in 5% to 30% of the patients with skin
findings. Arthritis may be mono- and symmet-
ric oligoarthritis of the DIPs and PIPs, arthritis
exclusively DIPs, rheumatoid arthritislike in
medium-sized joints (PIP, MCP, wrists, ankles,
and elbows), arthritis mutilans with severe joint
destruction or spondylitis, and sacroiliitis.

DIFFERENTIAL DIAGNOSIS

Psoriasis may be confused with seborrheic der-
matitis. The two entities may be indistinguish-
able and often an overlap, so-called
sebopsoriasis presentation can be seen. Psoriasis
must also be distinguished from atopic der-
matitis, lichen simplex chronicus, pityriasis
rosea, tinea corporis, contact dermatitis, psori-
asiform drug eruptions (from �-blockers, gold,
and methyldopa), and cutaneous T-cell lym-
phoma.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals (1)
epidermal hyperplasia with thinning of the
suprapapillary plates and elongation of the rete
ridges; (2) increased mitosis of keratinocytes, fi-
broblasts, and endothelial cells; (3) parakera-
totic hyperkeratosis (nuclei retained in the
stratum corneum); and (4) inflammatory cells
in the dermis (usually lymphocytes and mono-
cytes) and in the epidermis (polymorphonu-
clear cells), forming microabscesses of Munro
in the stratum corneum.
Throat Culture Throat culture for �-hemolytic
streptococcus is indicated in cases of guttate pso-
riasis or in cases that are precipitated by a sore
throat. If positive, antibiotic may be needed to
clear both the infection and the psoriasis.

COURSE AND PROGNOSIS

Psoriasis typically has a chronic course with nu-
merous remissions and exacerbations. Some
children progress to mild disease with intermit-
tent asymptomatic flares. Other children have a
more severe course with recurrent extensive



secondary infection—open moist areas that
weep or become crusted. Some commonly
prescribed antibiotics include penicillin VK
(25–50 mg/kg/d divided qid, not to exceed
3 g/d), cephalexin (25–50 mg/kg/d divided
qid, not to exceed 4 g/d), dicloxacillin
(25–50 mg/kg/d divided qid, not to exceed
2 g/d), cefadroxil (30 mg/kg/d divided bid),
and erythromycin (30–50 mg/kg/d divided
qid, not to exceed 2 g/d).

7. Steroid-sparing topical creams include the
following:
a. Vitamin D analogs (calcipotriene

0.005%) typically used bid to affected
areas. It may also be used in conjunction
with topical steroids. A commonly used
maintenance schedule recommends cal-
cipotriene applied bid to affected areas
Monday through Friday and a topical
steroid applied bid Saturday and Sunday.

b. Retinoids (tazarotene 0.1% cream or gel)
can be used to decrease epidermal prolif-
eration and is applied qhs to affected ar-
eas. The retinoids typically help reduce
the psoriatic scale, but often are too irri-
tating for use in younger children.

c. Anthralins (Drithrocreme, Dritho-Scalp)
have an antiproliferative effect and can be
used qid to affected areas, but often are
too irritating for use in younger children.

8. For the scalp, tar (T/Gel, DHS) selenium
sulfide (Selsun), zinc pyrithione (Head &
Shoulders), or ketoconazole (Nizoral)
shampoos used two or three times per week
can help reduce scaling. Topical steroid so-
lutions (fluocinolone 0.01% scalp solution)
can be applied qam sparingly to the affected
areas to help decrease erythema and itching.

9. Phototherapy with UVB, narrow band
UVB, or PUVA (psoralen with UVA) works
well, but increases the lifetime risk of skin
cancer, and is usually not recommended for
children.

10. Methotrexate, cyclosporin, systemic
retinoids (acitretin), and systemic biologic
agents (alefacept, efalizumab, etanercept,
infliximab, adalimumab) are typically not
used in children and reserved for severe, re-
fractory cases with careful prescreening and
close blood monitoring.

PSORIASIS VULGARIS, GUTTATE TYPE

Guttate psoriasis is an acute flare of multiple
generalized small psoriatic plaques that often
follows streptococcal pharyngitis. This form is
relatively rare (2% of all psoriasis cases), but
commonly seen in children and often clears.
Guttate psoriasis may be more chronic, espe-
cially in adults, and may be unrelated to strep-
tococcal infection.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules 2 mm to 1 cm.
Color Salmon pink.
Shape Guttate (Latin, “spots that resemble
drops”).
Arrangement Scattered discrete lesions (Fig.
4-2).
Distribution Generalized, usually sparing the
palms and soles and concentrating on the
trunk, less on the face, scalp, and nails.

DIFFERENTIAL DIAGNOSIS

Guttate psoriasis needs to be differentiated
from pityriasis rosea, viral exanthem, pso-
riasiform drug eruption, and secondary
syphilis.

LABORATORY EXAMINATION

Serologic An increased antistreptolysin O,
anti-DNase B, or streptozyme titer in those
patients with antecedent streptococcal infec-
tion.
Throat Culture May be positive for �-he-
molytic Streptococcus aureus.

COURSE AND PROGNOSIS

Often, but not always, this type of psoriasis
spontaneously disappears in a few weeks, espe-
cially with antibiotic treatment.
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MANAGEMENT

The resolution of lesions can be accelerated by
judicious exposure to sunlight. For persistent

lesions, treatment is same as for generalized
plaque psoriasis. Penicillin VK (25–50 mg/kg/d
divided qid, not to exceed 3 g/d) if group A �-
hemolytic Streptococcus is cultured from throat.

FIGURE 4-2 Psoriasis vulgaris, guttate type Erythematous scaling papules on the trunk of an adolescent
after streptococcal pharyngitis.
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FIGURE 4-3 Palmoplantar pustulosis, palms, and soles A. Deep-seated yellow vesicles on the palms
which progress to crusts and scales. B. The soles of the same individual with similar deep-seated pustular lesions.

PALMOPLANTAR PUSTULOSIS

Palmoplantar pustulosis is a rare, relapsing
eruption limited to the palms and the soles
characterized by numerous sterile yellow, deep-
seated pustules that evolve into crusts and
scales.

PHYSICAL EXAMINATION

Skin Lesions
Type Pustules that evolve into crusts and scaling.
Color Dusky red base, yellow pustules.
Size 2 to 5 mm.
Distribution Localized to palms (Fig. 4-3A)
and soles (Fig. 4-3B).
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Erythroderma is one of the true der-
matologic emergencies. An etiology
should be sought quickly and sup-
portive care initiated immediately.

DIFFERENTIAL DIAGNOSIS

Palmoplantar pustulosis needs to be differenti-
ated from tinea manuum, tinea pedis, dyshy-
drotic eczema, and contact dermatitis.

LABORATORY EXAMINATION

Dermatopathology Skin biopsy reveals edema
and exocytosis of mononuclear cells forming a
vesicle. Later, neutrophils form a pustule.

COURSE AND PROGNOSIS

Palmoplantar pustulosis can recur for years
and is difficult to treat. Infrequently, psoriasis
vulgaris may develop elsewhere. Pustulosis of
the palms and soles can very rarely be associ-
ated with sterile inflammatory bone lesions
(chronic recurrent multifocal osteomyelitis,
pustulotic arthroosteitis, and SAPHO syn-
drome: synovitis, acne, pustulosis, hyperosto-
sis, and osteitis).

MANAGEMENT

The resolution of lesions can be accelerated by
judicious exposure to sunlight. Steroids under
occlusion at night can hasten resolution.

PSORIASIS VULGARIS, 
ERYTHRODERMIC

Erythrodermic psoriasis is a serious, often
life-threatening condition in patients with
psoriasis, characterized by full-body redness
(erythroderma) and scaling. A preexisting
dermatosis can be identified in 50% of pa-
tients and psoriasis is the second most com-
mon cause of erythroderma after atopic
dermatitis.

Synonyms Dermatitis exfoliativa, erythro-
derma of Wilson–Brocq.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Rare.
Etiology In childhood, erythroderma is more
likely owing to preexisting dermatitis such as
atopic dermatitis or psoriasis.
Classification Acute phase with generalized
scaly erythema and fever, lymphadenopathy.
Chronic form characterized by nail dystrophy
but no loss of scalp and body hair (compared to
other forms of erythroderma, e.g., drugs, myco-
sis fungoides).

HISTORY

Duration of Lesions Acute onset of systemic
symptoms and red swollen patches and
plaques that evolve into a widespread exfolia-
tive erythema in the setting of previous 
psoriasis.
Skin Symptoms Generalized pruritus.
Generalized Symptoms Chills, malaise, fa-
tigue, anorexia, weight loss.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesions Confluent diffuse erythema
covered by laminated scales. Skin becomes dull,
scarlet, swollen, with areas of oozing (Fig. 4-4).
Desquamation usually occurs after a few days.
The palms and soles are covered by thick scales
and have deep fissures. Secondary infections by
bacteria can develop.
Color Bright red.
Arrangement Confluent.
Distribution Generalized.
Hair Normal.
Nails Onycholysis, shedding of nails with dys-
trophy.



General Findings
Generalized lymphadenopathy.

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

Diagnosis Clinical diagnosis of psoriatic ery-
throderma is not always easy, especially in the
absence of previous history of psoriasis. Cuta-
neous signs of psoriasis are helpful, such as pit-
ting of the nails, psoriasiform plaques on the
scalp, or intergluteal erythema.
Differential Diagnosis Other causes of ery-
throderma include pityriasis rubra pilaris, seb-
orrheic dermatitis, drug hypersensitivity, atopic
dermatitis, cutaneous T-cell lymphoma, lichen
planus, pemphigus foliaceous, epidermolytic hy-
perkeratosis, and acute graft-versus-host disease.

LABORATORY EXAMINATIONS

Hematology Elevated sedimentation rate.
Chemistry Low serum albumin and increased
	-globulins.
Microbiology Blood cultures will be negative
(usually obtained to rule out infection in the
setting of high fever).
Dermatopathology Psoriasiform dermatitis with
elongated and thickened ridges, marked paraker-
atosis, absent granular layer, intra- and intercellu-
lar edema, epidermal invasion by leukocytes, and
a dermal perivascular inflammatory infiltrate.

COURSE AND PROGNOSIS

Variable. Can be very prolonged and recurrent.
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FIGURE 4-4 Psoriasis vulgaris: erythrodermic Entire skin surface is dull-red with diffuse swelling and
oozing.
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MANAGEMENT

Supportive care often requiring hospitalization
is necessary to maintain fluid–electrolyte
homeostasis and body temperature. Skin
biopsy should be performed if the cause of the
erythroderma is not known (no known predis-

position to psoriasis). Topical treatment in-
cludes emollients and steroids under wraps.
Systemic steroids, retinoids, or immunosup-
pressives (methotrexate or cyclosporin) may be
necessary. In older children, phototherapy with
UVB, narrow band UVB, or PUVA may be
helpful.

FIGURE 4-5 Pityriasis amiantacea Erythematous patches on the scalp with resultant adherent scale in the
hair.

Pityriasis amiantacea (“asbestoslike”) refers to the
condition of large, adherent flakes of thick scale that

coat the scalp and hair. It may be associated with hair
loss which is generally not permanent.

PITYRIASIS AMIANTACEA

Synonyms Tinea amiantacea.

PHYSICAL EXAMINATION

Type Erythematous plaques with adherent,
thick yellowish scale (Fig. 4-5).
Color Yellow to white or gray.
Distribution May be localized or present
throughout the scalp and the scale may be ad-
herent to the hair.

DIFFERENTIAL DIAGNOSIS

Pityriasis amiantacea is generally thought to be a
subset of scalp psoriasis or seborrheic dermatitis;
it needs to be differentiated from tinea capitis.

COURSE AND PROGNOSIS

Pityriasis amiantacea is chronic, remitting, and
difficult to treat.



MANAGEMENT

Topical tar (T/Gel) selenium sulfide (Selsun),
zinc pyrithione (Head & Shoulders), or keto-
conazole, salicylic acid (T/Sal, Sebulex) sham-
poos used 2 or 3 � per week can help reduce
scaling.

Often the adherent scale can be difficult to
remove, especially in individuals with long
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hair. In such cases, warm towel wraps to
loosen the scale, and fine tooth combing may
be helpful.

Topical steroid solutions (fluocinolone
0.01% or flucinonide 0.05%) can be applied
sparingly to the affected areas to help decrease
erythema and itching, but then should be ta-
pered to avoid adverse effects (see page 36).

The ichthyosiform dermatoses and erythrokeratoder-
mas are disorders of cornification. The ichthyosis are
a group of hereditary disorders, characterized by gen-
eralized scaling of the skin. The erythrokeratodermas

are a groups of inherited conditions characterized by
erythema and hyperkeratosis, with no scale. The
clinical severity for all these disorders varies from very
mild and asymptomatic to life-threatening.

ICHTHYOSIFORM DERMATOSES AND ERYTHROKERATODERMAS

CLASSIFICATION

Ichthyosis vulgaris: Autosomal dominant.

X-linked ichthyosis (XLI): Recessive X-
linked, only expressed in males.

Bullous congenital ichthyosiform erythro-
derma: Autosomal dominant.

Congenital ichthyosiform erythroderma: Au-
tosomal recessive.

Lamellar ichthyosis (LI): Autosomal reces-
sive.

PATHOPHYSIOLOGY

LI shows increased germinative cell hyperplasia
and increased transit rate through the epider-
mis. In ichthyosis vulgaris and X-linked
ichthyosis, the formation of thickened stratum
corneum is caused by increased adhesiveness of
the stratum corneum cells and/or failure of
normal cell–cell separation. Epidermolytic hy-
perkeratosis shows increased epidermal cell
turnover with vacuolization because of intracel-
lular edema.

HISTORY

All types of ichthyosis tend to be worse during
the dry, cold winter months and improve dur-
ing the hot, humid summer. Patients living in
tropical climates may remain symptom free, but
may experience symptomatic appearance or

worsening on moving to a more temperate
climate.

DIAGNOSIS

Usually, the diagnosis can be made based on
clinical findings.

MANAGEMENT

Hydration of Stratum Corneum Pliability of
stratum corneum is a function of its water con-
tent. Hydration is best accomplished by immer-
sion in bath followed by the application of
petrolatum (petroleum jelly, hydrated petrola-
tum, or Aquaphor).
Keratolytic Agents Propylene glycol with lac-
tic acid (Epilyt) is effective without occlusion.
Combinations of salicylic acid and propylene
glycol (Keralyt) can be used alone or under
plastic occlusion. 
-Hydroxy acids such as lac-
tic acid bind water or control scaling. Urea-
containing preparations (2%–20%) (Aquacare,
Carmol) help to bind water in the stratum
corneum. Lac-hydrin contains buffered lactic
acid.
Systemic Retinoids Retinoids such as isotre-
tinoin and acitretin are reserved for severe
cases of LI, but careful monitoring for toxic-
ity is required. Severe cases may require inter-
mittent therapy over long periods of time.
Continuous long-term use in children is con-
traindicated.



SECTION 4 DISORDERS OF EPIDERMAL PROLIFERATION 77

IN
S

IG
H

T

Some 20% of collodion babies will
go on to have totally normal skin.

Synonyms Self-healing collodion fetus,
desquamation of the newborn, ichthyosis con-
genita, lamellar exfoliation of the newborn.

FIGURE 4-6 Collodion baby at birth A baby soon after birth with a clear parchmentlike membrane cover-
ing the entire skin.

COLLODION BABY

Ichthyosis in the newborn often presents as a
collodion baby (Fig. 4-6). It is not a distinct dis-
order, but can be the first presentation of several
(usually autosomal recessive) ichthyoses. At
birth, the collodion baby is encased in a clear,
parchmentlike membrane, which may impair
respiration and sucking. When the membrane is
shed 2 to 3 weeks later, the infant may have dif-
ficulties with thermal regulation and an in-
creased susceptibility to infections. After

healing the skin will appear normal. Sixty to
seventy percent of these babies will go on to de-
velop some form of ichthyosis later in life.



EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Incidence Rare.
Etiology Unclear.

PATHOPHYSIOLOGY

Collodion membranes can be seen in various
forms of ichthyoses, but the mechanism behind
the formation of the membrane is not clear. In
the case of lamellar ichthyosis, transglutami-
nase-1 deficiency leads to abnormal cornifica-
tion which causes the membrane, but in other
ichthyoses, the pathogenesis in unclear.

HISTORY

Onset Membrane is present at birth.
Duration of Lesions Desquamation of the mem-
brane is usually complete by 2 to 3 weeks of life.

PHYSICAL EXAMINATION

Skin Findings
Type Transparent, parchmentlike membrane
encasing the newborn.
Color Skin-colored.
Distribution Membrane covers the entire
body surface.

General Findings
Collodion babies are often premature with an
increased morbidity and mortality. If the mem-
brane is thin, it can spontaneously resolve leav-
ing normal or dry skin in the newborn. If the
membrane is thick, it can impair respiration,
sucking, and the infant’s mobility. The stiffness
of the membrane can also cause an ectropion,
eclabion, and hypoplasia of the nose and ear
cartilage. In severe cases, when the membrane
sheds, the infant can experience temperature
and fluid–electrolyte instability.

LABORATORY EXAMINATION

Dermatopathology Skin biopsy shows a
thickened stratum corneum, but the collodion

membrane is generally not diagnostic of the un-
derlying ichthyotic condition, thus deferring
skin biopsy until the membrane is shed may be
preferable.

DIFFERENTIAL DIAGNOSIS

Clinical findings are diagnostic. A collodion
baby needs to be clinically differentiated from a
harlequin fetus, a more severe frequently lethal
condition. The skin in a harlequin baby has a
thickened stratum corneum with deep cracks
and fissures (Fig. 4-6).

COURSE AND PROGNOSIS

The collodion membrane breaks up and peels
during the first 2 weeks of life predisposing the
infant to difficulties in thermal regulation and
an increased risk of infection. The final ap-
pearance of the skin depends on the etiology
of the condition. The collodion baby may be
the initial presentation of lamellar ichthyosis
or congenital ichthyosiform erythroderma. In
rare instances, the collodion baby progresses to
Sjogren-Larssen syndrome, trichothiodystro-
phy, infantile Gaucher disease, or Netherton
syndrome.

MANAGEMENT

The management of the collodion baby are
primarily supportive. Collodion babies require
hospitalization and incubation at birth. The
infant should be kept in a high-humidity incu-
bator to maximize membrane hydration. Wet
compresses and lubricants or emollients can
also increase skin pliability. Clear fluids or IV
hydration may be needed until the infant’s
ability to eat has been ascertained. Respiratory
efforts may also need external support. As the
membrane begins to shed 2 to 3 weeks later,
the infant should be frequently monitored for
temperature and electrolyte instability.
Throughout the shedding process, careful
monitoring for skin and lung infections is also
recommended.
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HARLEQUIN FETUS

A harlequin baby is very rare, severe form of
congenital ichthyosis with thickened stratum
corneum that cracks and fissures shortly after
birth. The condition is associated with prema-
ture delivery and poor fetal outcome.
Synonyms Harlequin fetus, harlequin
ichthyosis, ichthyosis congenita gravior.

EPIDEMIOLOGY

Age Newborn.
Gender M � F.
Incidence Fewer than 100 case reports.
Etiology Molecular basis is unclear.
Genetics Possibly autosomal recessive.

PATHOPHYSIOLOGY

The abnormally thickened stratum corneum is
thought to be caused by a defect in lipid synthe-
sis or protein dephosphorylation which leads to
defective lamellar body formation and secretion
in the skin.

HISTORY

Onset Thickened skin is present at birth and
cracks forming large adherent plates of skin
separated by deep fissures.
Skin Symptoms Skin is rigid and thick.

PHYSICAL EXAMINATION

Skin Findings
Type Polygonal/triangular/diamond-shaped
plaques because of skin fissuring.
Color Gray/yellow cracked skin forming
plaques, deep red fissures.
Distribution Whole-body is involved with a
marked ectropion (turning out of the eyelids),
eclabium (fish-mouth deformity), distorted flat
ears, and sometimes microcephaly (Fig. 4-7).

General Findings
Most infants are stillborn or die in the neonatal
period. Newborns exhibit poor feeding and dif-

ficulties with temperature and electrolyte regu-
lation. The rigidity of the skin impairs move-
ment and respiration. The large fissures in the
skin can lead to infection and sepsis.

DIFFERENTIAL DIAGNOSIS

The clinical presentation of a harlequin fetus is
diagnostic. It should be differentiated from the
less severe form of congenital ichthyosis—a col-
lodion baby.

FIGURE 4-7 Harlequin fetus Newborn with
rigid skin, marked ectropion, fishmouth deformity,
and distorted flat ears.
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LABORATORY EXAMINATIONS

Histopathology Skin biopsy reveals a charac-
teristic thick and compact orthokeratotic stra-
tum corneum, absent granular layer, plugged
sweat ducts, and sebaceous follicles filled with
hyperkeratotic debris. Hair follicles have a char-
acteristic marked accumulation of keratin ma-
terial around the hair shaft, which can be used
to diagnose the condition prenatally.
Ultrastructural Findings Abnormal or miss-
ing lamellar bodies in the granular layer, absent
lipid lamellae, and/or lipid inclusions in the
stratum corneum.

COURSE AND PROGNOSIS

The course and prognosis for a harlequin fetus
is very poor. Most infants die early because of

prematurity, infection, or thermal or electrolyte
imbalance.

MANAGEMENT

Intensive supportive measures are necessary to
provide adequate nutrition, manage body tem-
perature, monitor fluid and electrolyte balance,
and prevent infections in the perinatal period.
Systemic retinoids such as isotretinoin and ace-
tretin may increase survival, but the harlequin
skin is permanent and the resultant quality of
life is poor.
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ICHTHYOSIS VULGARIS

Ichthyosis vulgaris (IV) is characterized by
mild, generalized hyperkeratosis with xerosis
(dry skin) most pronounced on the lower legs.
It is frequently associated with atopy.

EPIDEMIOLOGY

Age of Onset Childhood.
Gender M � F.
Mode of Inheritance Autosomal dominant,
variable clinical presentation.
Incidence Common, 1/250 people.
Etiology Decreased or absent profillagrin
leads to decreased keratohyaline granules and
an abnormal granular layer.

HISTORY

Very commonly associated with atopy (atopic
dermatitis, allergies, hay fever, asthma). Xerosis
and pruritus worse in winter months. Hyperk-
eratosis and less commonly xerosis are of cos-
metic concern to many patients.

PHYSICAL EXAMINATION

Skin Findings
Type Xerosis (dry skin) with fine powdery
scale (Fig. 4-8). Increased accentuation of the
palmar and plantar skin markings.
Color Normal skin color, white powdery scale.
Distribution Diffuse involvement, accentu-
ated on the shins, arms, and back, but sparing
the body folds (axillae, antecubital, and
popliteal fossae); face is also usually spared.

General Findings
IV may be seen with other signs of atopy: atopic
dermatitis, asthma, allergies, hay fever, and ker-
atosis pilaris.

DIFFERENTIAL DIAGNOSIS

IV needs to be differentiated from xerosis, X-
linked ichthyosis, lamellar ichthyosis, and drug-
induced ichthyoses.

LABORATORY EXAMINATIONS

Dermatopathology Mild orthokeratotic hy-
perkeratosis with a thickened stratum corneum
and a reduced or absent granular layer.
Electron Microscopy May demonstrate ab-
normal or decreased keratohyaline granules.

COURSE AND PROGNOSIS

May show improvement in the summer and in
adulthood.

FIGURE 4-8 Ichthyosis vulgaris Translucent
scale on the shins of a child with ichthyosis vulgaris.

Synonyms Ichthyosis simplex, autosomal
dominant ichthyosis
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The pretibial area usually shows
prominent scaling; many of these
patients also have keratosis pilaris.
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MANAGEMENT

1. Emollients such as petrolatum, mineral oil,
Vaseline, or moisturizers (Lubriderm, Eu-
cerin, Moisturel, and Aquaphor creams)
should be used to keep the skin well hydrated.

2. Ceramide-containing creams seem particu-
larly effective (Cerave).

3. Moisturizing cleansers can be helpful
(Dove, Cerave).

4. Keratolytic agents containing urea (Carmol),

-hydroxy (Aquaglycolic), lactic acid (Am-
Lactin, Lac-hydrin), and salicylic acids can be
used bid to the affected areas to help exfoliate
the diffuse scale, but should be avoided in
young children because the stinging sensa-
tion is usually not well tolerated. The face and
groin areas should also be avoided.

X-LINKED ICHTHYOSIS

X-linked ichthyosis occurs in males and is char-
acterized by prominent dirty brown scales oc-
curring on the neck, trunk, and extensor
surfaces with onset soon after birth. Female car-
riers may exhibit mild skin findings.

IN
S

IG
H

T

Because of placental sulfatase defi-
ciency, the delivery of these pa-
tients may be complicated by
failure of initiation and/or progres-
sion of labor.

Synonym Ichthyosis nigricans, steroid sulfa-
tase deficiency.

EPIDEMIOLOGY

Age of Onset Usually appears in the first 3 to
12 months of life.
Gender Males only. Female carriers may ex-
hibit partial abnormalities.
Incidence 1 in 2000 to 9500 males.

Mode of Inheritance X-linked recessive. Gene
has been cloned; prenatal diagnosis is possible.
Genetic Defect Reduced or absent steroid sul-
fatase caused by the deletion of STS gene on
chromosome Xp22.32.

PATHOPHYSIOLOGY

X-linked ichthyosis is caused by a deficiency or
absence of steroid sulfatase. Impaired hydrolysis
of cholesterol sulfate and DHEAS leads to an in-
creased accumulation of cholesterol-3-sulfate in
the epidermis. This, in turn, leads to increased
cellular adhesion and clinically apparent hyper-
keratosis.

HISTORY

In addition to the discomfort caused by xerosis,
the dirty brown scales on the neck, ears, scalp,
and arms are a major cosmetic disfigurement,
causing the patient to appear “dirty” all the
time.

PHYSICAL EXAMINATION

Skin Findings
Type Large firmly adherent scales separated
by zones of normal-appearing skin gives the
area a cracked appearance (Fig. 4-9).
Color Scales are light to dark brown.
Shape Fish-scale pattern.
Distribution Lateral neck, back, upper arms,
chest, and abdomen; prominent scalp 
scaling may occur. Palms, soles, and face are
spared.

General Findings
During the second or third decades, deep
corneal opacities develop in 10% to 50% of af-
fected males and some female carriers for X-
linked ichthyosis. In women pregnant with an
affected male fetus, the decreased estrogen lev-
els can cause the cervix not to dilate during la-
bor, necessitating C-section. Affected males
have an increased risk of cryptorchidism, put-
ting them at higher risk for testicular cancer
and hypogonadism.
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DIFFERENTIAL DIAGNOSIS

X-linked ichthyosis needs to be differentiated
from xerosis, ichthyosis vulgaris, lamellar
ichthyosis, and drug-induced ichthyoses.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy will show hy-
perkeratosis with a moderately increased stra-
tum corneum and a granular layer present in
contrast to ichthyosis vulgaris.
Laboratory Findings High levels of cholesterol
sulfate can be measured in the serum, stratum
corneum, nails, placenta, or amniotic fluid. A bio-
chemical assay for steroid sulfatase activity can
also be performed. In pregnant women with an
affected fetus, decreased estrogen or nonhy-
drolyzed sulfated steroids in the urine can be 

detected. Finally, a Southern blot, FISH, or PCR
assay can be used to detect the exact genetic defect.

COURSE AND PROGNOSIS

X-linked ichthyosis is chronic and persistent
but may wax and wane with the seasonal varia-
tion in humidity. It does not improve with age.
The skin findings do not cause physical limita-
tions, but can be cosmetically distressing.

MANAGEMENT

1. Emollients such as propylene glycol, petro-
latum, mineral oil, Vaseline, or moisturizers
(Lubriderm, Eucerin, Moisturel, and
Aquaphor creams) should be used to keep
the skin well hydrated.

FIGURE 4-9 X-linked ichthyosis More pronounced fish-scale pattern on the abdomen of a child with X-
linked ichthyosis. The diffuse brown scale gives the child a “dirty” appearance.
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denudation. Later, the hyperkeratosis becomes
disfiguring and malodorous.

PHYSICAL EXAMINATION

Skin Findings
Type Early flaccid blisters (Fig. 4-10) can lead
to peeling, erosions, and large denuded areas.
Later, there is erythematous hyperkeratosis with
verrucous plaques.
Color Early, skin is erythematous. Later, thick
scales are dark brown.
Distribution All surfaces of the body can be
involved, and flexural areas are accentuated.
Many patients have palmar and plantar involve-
ment (keratoderma).

General Findings
Hair, nails, and teeth are usually normal.

DIFFERENTIAL DIAGNOSIS

Bullous congenital ichthyosiform erythroderma
at birth needs to be differentiated from other
blistering disorders such as epidermolysis bul-
losa, staphylococcal scalded skin syndrome, toxic
epidermal necrolysis, and bullous impetigo. The
clinical appearance of the later verrucous form
may be confused with lamellar ichthyosis but the
pathology is usually diagnostic.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals dense
orthokertotic hyperkeratosis and keratinocytes
show intracellular vacuolization with keratin
intermediate filament clumping described as
“epidermolytic hyperkeratosis”.
Electron Microscopy Reveals clumping of
keratin intermediate filaments.
Other Genetic screening for keratin 1 and 10
defects can be used prenatally.

COURSE AND PROGNOSIS

The blistering ceases during the second decade,
but hyperkeratosis persists for life. Later, the hy-
perkeratosis is a problem because of the disfig-
urement, malodor from secondary infection,
and discomfort from limitation of motion. Se-
vere scalp involvement can lead to hair loss.

2. Keratolytic agents such as Epilyt, Keralyt,
Lac-Hydrin, and Carmol can be used bid to
the affected areas to help exfoliate the dif-
fuse scale, but should be avoided in young
children because the stinging sensation is
usually not well tolerated. The face and
groin areas should also be avoided.

3. Topical retinoids such as tazarotene may be
helpful, but may be too irritating in young
children.

BULLOUS CONGENITAL 
ICHTHYOSIFORM ERYTHRODERMA

Bullous congenital ichthyosiform erythroderma
is a chronic disfiguring disorder that initially
presents with blistering and erosions. Gradually,
the skin changes to a more diffuse, hyperkera-
totic, almost verrucous appearance.
Synonym epidermolytic hyperkeratosis, bul-
lous ichthyosis, bullous congenital ichthyosi-
form erythroderma of Brocq.

EPIDEMIOLOGY

Onset The disease is present at or shortly after
birth.
Gender M � F.
Prevalence One in 200000 to 300000
Etiology Genetic mutation of keratin 1, 10 (or
2e in ichthyosis bullosa of siemens).
Inheritance The disease has an autosomal
dominant inheritance, but 50% of patients ex-
hibit new mutations.

PATHOPHYSIOLOGY

Mutations in keratins 1 and 10 localized on
chromosome 12q11–q13 and 17q12–q21, re-
spectively. The genetic mutations affect keratin
alignment, oligomerization, and filament as-
sembly resulting in a weakened cellular skeleton
and skin blistering.

HISTORY

The major complaint early in life is blistering,
which is painful and can cause widespread
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MANAGEMENT

Early in the blistering stage of the disease, sup-
portive care is needed to prevent infection, de-
hydration, fluid/electrolyte imbalances, and
temperature fluctuations. Once denuded, lubri-
cants and careful handing is necessary.

The following are helpful in the later verru-
cous form:

1. Keratolytic agents with urea (Carmol), sali-
cylic acid (Salex), and 
-hydroxy acids
(Aquaglycolic) can be used to help exfoliate
the diffuse scale, but should be avoided in
young children because the stinging sensa-
tion is usually not well-tolerated. The face
and groin areas should also be avoided.

2. Systemic retinoids such as isotretinoin and
acitretin are useful in controlling the hyper-
keratosis, but they may cause flares of the
blistering. The side effects of the drugs on
bones and tendons are a concern and long-
term use is generally not recommended.

LAMELLAR ICHTHYOSIS

LI often presents at birth with the infant en-
cased in a collodion membrane (see “Collodion
Baby,” Fig. 4-6), which is soon shed with subse-
quent formation of large, coarse scales in a gen-
eralized distribution.
Synonyms Nonbullous, congenital, ichthyosi-
form erythroderma, ichthyosis congenita 2,
nonerythrodermic AR lamellar ichthyosis.

EPIDEMIOLOGY

Age of Onset A collodion baby at birth is usu-
ally the initial presentation (Fig. 4-6). In some
cases, the disease is not evident until 3 months
of age.

FIGURE 4-10 Bullous congenital ichthyosiform erythroderma Diffuse flaccid blistering and erythroderma
at birth.
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Gender M � F.
Incidence One in 200000 to 300000.
Mode of Inheritance Most families exhibit an
autosomal recessive inheritance. Autosomal
dominant cases have been reported.

PATHOPHYSIOLOGY

Mutation of transglutaminase-1 (chromosome
14q11.2) has been found in a number of pa-
tients, but at least two other genetic loci (on
chromosomes 2q33–q35 and 19p12–q12) have
been identified. Transglutaminase-1 helps
cross-link the structural proteins (involucrin,
loricrin, keratin intermediate filaments) in the
upper epidermis, malfunction leads to abnor-
mal skin cornification and desquamation.

HISTORY

Lamellar ichthyosis typically presents at birth as
a collodion baby. After 2 to 3 weeks, the collo-
dion membrane is shed and replaced by large
scales. During exercise and hot weather, hyper-
thermia may occur because of a decreased abil-
ity to sweat. Fissuring of stratum corneum may
result in excess water loss and dehydration.
Young children have increased nutritional re-
quirements because of excessive shedding of
stratum corneum. Fissures on hands and feet
are painful.

PHYSICAL EXAMINATION

Skin Lesions
Type At birth, infant typically presents with a
collodion membrane which is shed in 2 to 3
weeks. Subsequently, large parchmentlike scales
develop over the entire body (Fig. 4-11A).
Scales are large and very thick. Fissuring of
hands and feet is common.
Distribution Generalized. Hyperkeratosis around
joints may be verrucous (Fig. 4-11B). Patients
may have ectropion (eyelids are turned out-
ward) and eclabium (lips turned outward).
Hair and Nails Hair bound down by scales;
frequent infections result in scarring alopecia.
Nails show ridges and grooves.

General Findings
Tightness of facial skin leads to ectropion,
eclabium, and hypoplasia of the nose and ear

cartilage. Hyperkeratosis results in obstruction
of eccrine sweat glands with resultant impair-
ment of sweating and risk of overheating. Scale
accumulation in the ear canal can lead to occlu-
sion and infection.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows dense
hyperkeratosis, patchy parakeratosis, increased
granular layer (in contrast to ichthyosis vul-
garis), acanthosis, and papillomatosis.
Other Tranglutaminase-1 activity of the
kerotinocytes can be measured. Genetic testing
for the Transglutaminase-1 gene mutation can
be performed for prenatal diagnosis.

DIFFERENTIAL DIAGNOSIS

At birth, the collodion baby presentation can
precede a number of icythyotic disorders and
the differential is long (see “Collodion Baby”).
Later in life, the dark platelike scale is clinically
diagnostic.

COURSE AND PROGNOSIS

For lamellar ichthyosis, the collodion mem-
brane present at birth is shed. However, plate-
like, diffuse scales persist throughout life and
there is no improvement with age.

MANAGEMENT

Patients with lamellar ichthyosis should avoid
situations that may lead to overheating. Their
skin appearance can be improved with:

1. Topical calcipotriene has anecdotally been
shown to be somewhat helpful.

2. Topical retinoids (tazarotene) can increase
skin turnover with reported success.

3. Topical lactic acid and propylene glycol
have also shown some improvement in de-
creasing scale.

4. Systemic retinoids such as isotretinoin and
acitretin are useful in controlling the hyperk-
eratosis and clinical improvement of the ec-
tropion and eclabium. The side effects of the
retinoids on bones and tendons are a concern
and long-term use is not recommended.
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A

FIGURE 4-11 Lamellar ichthyosis A. Generalized platelike scales on the trunk of a child with lamellar
ichthyosis. B. Large platelike scales on the legs with thickening over the knees.

B
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KERATOSIS PILARIS

Keratosis pilaris (KP) is a common benign skin
condition characterized by follicular-based hy-
perkeratosis with mild erythema. It is most
prominent on the lateral upper arms and
thighs, but can also be seen on the cheeks of
children. It is commonly seen in individuals
with a personal or family history of atopy.

EPIDEMIOLOGY

Age Appears in early childhood.
Gender M � F.
Incidence Common.
Etiology Excessive keratinization within hair
follicles.

Genetics Autosomal dominant inheritance.
Season Worse during cold seasons.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Discrete follicular papules often
with superimposed keratotic plug. (Fig. 4-12A).
Color Red or brown.
Distribution Lesions are prominent on the
outer aspects of upper arms and thighs, some-
times on the cheeks of children.
Palpation Skin has a rough texture reminis-
cent of gooseflesh or plucked chicken skin.

General Findings
Often associated with other signs of atopy:
atopic dermatitis, asthma, allergies, hay fever, or
ichthyosis vulgaris.

OTHER DISORDERS OF EPIDERMAL PROLIFERATION
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FIGURE 4-12 Keratosis pilaris A. Erythematous follicular-based papules with keratosis plugs on the shin of
an adolescent. Keratosis rubra faciei B. Follicular-based erythematous papules on the cheek of a child.
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DIFFERENTIAL DIAGNOSIS

The diagnosis of KP is made clinically. KP 
is common, but there are rare KP-like variants:

1. Ulerythema ophryogenes (KP rubra at-
rophicans faciei). X-linked condition 
notable for widespread KP that begins with
follicular-based keratotic papules on the
lateral eyebrows that resolve with depressed
pits and alopecia.

2. Keratosis rubra faciei. Similar to ulery-
thema ophryogenes, except that the 
lesions begin on the cheeks and temples
(Fig. 4-12B).

3. Atrophoderma vermiculata (folliculitis
ulerythema reticulata). Characterized by
symmetric atrophic pits on the cheeks,
forehead, and eyebrows.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals follic-
ular hyperkeratosis and a sparse inflammatory
infiltrate in the dermis.

COURSE AND PROGNOSIS

KP is benign but persistent and chronic. Occa-
sionally, it subsides after the age of 20 years. Pa-
tients are most distressed by its rough texture
and cosmetic appearance.

MANAGEMENT

1. Emollients such as petrolatum, mineral oil,
Vaseline, or moisturizers (CeraVe, Eucerin,
Moisturel, and Aquaphor creams) should
be used to keep the skin well hydrated.

2. Keratolytic agents such as Epilyt, Keralyt,
Lac-Hydrin, and Carmol may be used bid
to the affected areas to help exfoliate the
diffuse scale, but should be avoided in
young children because the stinging sensa-
tion is usually not well tolerated. The face
and groin areas should also be avoided.

3. Topical steroid creams can be used inter-
mittently to decrease the erythematous ap-
pearance of the rash:
a. Low-potency steroids (2.5% hydrocorti-

sone) can be used on the face or body no
more than 2 wks/mo.

b. Medium-potency steroids (triamci-
nolone 0.1%) can be used on the ex-
tremities or body no more than 2 wks/
mo (see page 36).

PITYRIASIS RUBRA PILARIS

Pityriasis rubra pilaris (PRP) is a chronic dis-
ease characterized by follicular papules, orange
to pink scaly plaques, and a palmoplantar kera-
toderma.

EPIDEMIOLOGY

Age Two peaks: before the age of 20 years, and
after the age of 60 years.
Classification (1) Familial, an autosomal dis-
order presenting at birth or with onset during
infancy or childhood and (2) acquired type,
seen in individuals older than 15-years-old.
Gender M � F.
Incidence Uncommon.
Inheritance Nearly all cases are acquired.
Some reports of autosomal dominant or auto-
somal recessive inheritance.

PATHOPHYSIOLOGY

Genetic abnormal cornification of unclear
pathogenesis. Possible mechanisms hypothe-
sized include abnormal vitamin A metabolism,
physical (UV exposure, infections), superanti-
gens, or autoimmune triggers.

HISTORY

Skin Symptoms Mild-to-moderate pruritus
or burning sensation. Pain in areas of fissured
skin.

PHYSICAL EXAMINATION

Skin Findings
Type Follicular hyperkeratosis on an erythe-
matous base. Ranges from scale and erythema
of the face, scalp, and ears (often the initial
presentation) to punctate papules on the body
coalescing into large plaques with characteristic
“islands of normal skin” (Fig. 4-13A).
Color Reddish-brown papules, orange and
salmon-colored plaques.
Distribution In some children: focally on the
elbows and knees, in other children and adults:
generalized form with plaques on the trunk and
extremities. Punctate keratoses (resembling a
“nutmeg grater”) on the dorsal aspects of first
and second phalanges, hands, wrists, knees, an-
kles, feet, sides of neck, and trunk.
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FIGURE 4-13 Pityriasis rubra pilaris A. Diffuse salmon-colored plaques with characteristic islands of spar-
ing on the arm. B. Characteristic hyperkeratotic palms and nail changes.



General Findings
Thickened hyperkeratotic palms and soles
(forming “sandal” like scleroderma). Nail dys-
trophy (thickening, opacification, subungual
hyperkeratosis; pitting not common) (Fig.
4-13B).

Disease can rarely progress into an exfoliative
erythroderma associated with fever, chill,
malaise, and diarrhea.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for PRP includes
psoriasis, seborrheic dermatitis, lichen planus,
atopic dermatitis, and viral exanthem. Clini-
cally, the classic “islands of spared normal
skin” differentiate PRP from all other
dermatoses.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals irreg-
ular “checkerboard pattern” hyperkeratosis with
alternating vertical and horizontal parakerato-
sis, follicular plugging, a mononuclear cell infil-
trate in the dermis, and focal acantholytic
dyskeratotic cells or acantholysis within the epi-
dermis can be seen.

COURSE AND PROGNOSIS

Childhood PRP has a persistent course charac-
terized by spontaneous remissions and exacer-
bations.

MANAGEMENT

1. Emollients such as petrolatum, mineral oil,
Vaseline, or moisturizers (CeraVe, Eucerin,
Moisturel, and Aquaphor creams) should
be used to keep the skin well hydrated.

2. Keratolytic agents such as Epilyt, Keralyt,
Lac-Hydrin, and Carmol can be used bid to
the affected areas to help exfoliate the dif-
fuse scale, but should be avoided in young
children because the stinging sensation is
usually not well tolerated. The face and
groin areas should also be avoided.

3. Topical steroids creams can be used inter-
mittently to decrease the erythematous ap-
pearance of the rash:
a. Low-potency steroids (2.5% hydrocorti-

sone) can be used on the face or body no
more than 2 wks/mo.

b. Medium-potency steroids (triamci-
nolone 0.1%) can be used on the ex-
tremities or body no more than 2
wks/mo (see page 36).

c. High-potency steroids (clobetasol
0.05%, diflorasone 0.05%, betametha-
sone dipropionate 0.05%) should be re-
served for older children/adults on
severely affected areas bid for no more
than 2 weeks (see page 36).

4. Less toxic regimens are recommended for
the childhood form of PRP, but in severe re-
fractory cases oral retinoids (isotretinoin,
acitretin), systemic steroids, and/or meth-
otrexate may be necessary.

DARIER DISEASE

Darier disease is a rare autosomal dominant
disorder of defective intracellular Ca2+ signaling
of the endoplasmic reticulum and mitochon-
dria in keratinocytes. Clinically, the patients
present with keratotic crusted brown malodor-
ous follicular-based papules and plaques on the
scalp, face, neck, and trunk.
Synonyms Keratosis follicularis, Darier-
White disease.

EPIDEMIOLOGY

Age Seventy percent of patients have disease
onset between 6 and 20 years.
Gender M � F.
Incidence One in 55000 to 100000.
Genetics Autosomal dominant disease with
complete penetrance, but varying clinical sever-
ity. Genetic mutation localized to the ATP2A2
gene on chromosome 12q23–24.
Season Exacerbation during summer
months/sun exposure (photo-Koebner phe-
nomenon).

PATHOPHYSIOLOGY

The disease has been localized to the ATP2A2
gene on chromosome 12q23–24. The defective
gene leads to abnormal functioning of an endo-
plasmic reticulum Ca2+ ATPase (SERCA2) re-
sulting in abnormal intracellular Ca2+signaling.
The inadequate Ca2+ stores impairs correct pro-
tein synthesis of molecules necessary for good
cell-to-cell adhesion. This causes acantholysis
(loss of suprabasilar cellular adhesion) and
apoptosis (increased cellular death).
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FIGURE 4-14 A. Darier disease Keratotic, crusted papules with scale on the neck. B. Nails with red,
white longitudinal streaks with V-shaped notch at end and subungual hyperkeratosis.



PHYSICAL EXAMINATION

Skin Lesions
Type Small keratotic crusted papules and
plaques with greasy scale coalescing into warty
plaques (Fig. 4-14A).
Color Skin-colored to yellow-brown or red.
Palpation Rough.
Distribution Follicular distribution on face,
scalp, chest. Intertriginous lesions (axillae,
groin) are common.
Sites of Predilection Seborrheic areas (trunk
scalp, face, neck) are sites of predilection. Kera-
totic papules on dorsal surface of hands and feet
and punctate lesions on palms/soles.
Nail Findings Red, gray, or white longitudinal
streaks with V-shaped notch at end and subun-
gual hyperkeratosis (Fig. 4-14B).
Mucous Membranes White painless cobble-
stone papules coalescing into plaques.
Oropharynx (palate, gingiva, mucosa, and
tongue), larynx, or anorectal mucosa may be
involved.

General Findings
Skin lesions are malodorous and patients have
an increased susceptibility to infections. Rarely,
mental deficiency, schizophrenia, epilepsy, small
stature reported.

DIFFERENTIAL DIAGNOSIS

Darier disease may be confused with seborrheic
dermatitis, transient acantholytic dermatosis,
pemphigus foliaceous, and Hailey-Hailey dis-
ease. These can be differentiated clinically or
histopathologically.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows
suprabasal acantholysis and dyskeratotic cells
because of apoptosis. Hyperkeratosis is present
and can be quite thick. Darier disease has char-
acteristic findings:

1. Corps ronds (acantholytic keratinocytes
with partially fragmented nuclei surrounded
by clear cytoplasm and a ring of collapsed
keratin bundles) in the Malpighian layer.

2. Corp grains (oval cells with bright
eosinophilic cytoplasm of collapsed keratin
bundles and shrunken nuclear remnants)
in the stratum corneum.

Electron Microscopy Ultrastructurally, skin
lesion demonstrate a loss of desmosomes and

detachment of the keratin filaments from the
desmosomes.

COURSE AND PROGNOSIS

Darier disease persists throughout life, but does
have periods of exacerbation and partial remis-
sion. The most distressing aspects of the condi-
tion are the odor, disfigurement, and pruritus.
Fifteen percent have oral involvement. Patients
report worsening of the skin symptoms in the
summer months and aggravation by sun expo-
sure, heat, sweat, and humidity. Additionally,
individuals are more susceptible to infections
with bacteria, yeast, or fungus.

MANAGEMENT

1. Lightweight clothing and sun protecting
help prevent exacerbations of Darier dis-
ease, which can be triggered by heat, sun, or
sweating.

2. Antimicrobial cleansers (Panoxyl, Hibi-
clens) can be used to decrease malodorous
bacterial colonization. Secondary bacterial
infections can be treated with oral antibi-
otics (cephalexin 25–50 mg/kg/d divided
qid, not to exceed 4 g/d, dicloxacillin 25–50
mg/kg/d divided qid, not to exceed 2 g/d,
and erythromycin 30–50 mg/kg/d divided
qid, not to exceed 2 g/d).

3. Keratolytic agents such as Epilyt, Keralyt,
Lac-Hydrin, and Carmol can be used to re-
duce scaling and irritation, but should used
cautiously in young children because sting-
ing may not be tolerated. The face and
groin areas should also be avoided.

4. Topical retinoid creams may also be
helpful (tretinoin, tazarotene, adapalene)
but are limited by their irritating side
effects.

5. Topical steroid creams can be used inter-
mittently but are often not effective:
a. Low-potency steroids (2.5% hydrocorti-

sone) can be used on the face or body no
more than 2 wks/mo.

b. Medium-potency steroids (triamci-
nolone 0.1%) can be used on the ex-
tremities or body no more than 2
wks/mo (see page 36).

c. High-potency steroids (clobetasol
0.05%, diflorasone 0.05%, betametha-
sone dipropionate 0.05%) should be re-
served for older children/adults on
severely affected areas bid for no more
than 2 weeks (see page 36).
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6. Patients need to be cautioned about topi-
cal steroid side effects. Continued use can
cause thinning of the skin, striae forma-
tion, and systemic absorption, especially in
younger children and infants. Steroids
used around the eye area for prolonged pe-
riods can lead to glaucoma and/or cataract
formation.

7. Systemic retinoids such as isotretinoin and
acitretin are effective at smoothing the ker-
atotic surface; however, long-term use of
these agents is not recommended.

8. In severe refractory cases of disfiguring dis-
ease, reports of cyclosporine dermabrasion,
CO2, or erbium:YAG laser resurfacing have
yielded some clinical success.
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2. Junctional epidermolysis bullosa (JEB,
with lucida bullae)
Major subtypes:

JEB, Herlitz.
JEB, non-Herlitz.
JEB with pyloric atresia.

Minor subtypes:
JEB inversa.
JEB localized.

3. Dystrophic epidermolysis bullosa (DEB,
with subbasal lamina bullae)
Major subtypes:

Dominant (D) DEB.
Recessive (R) DEB, Hallopeau-Siemens.
RDEB, non–Hallopeau-Siemens.

Minor subtypes:
DDEB, pretibial.
DDEB pruriginosa.
RDEB inversa.
RDEB centripetalis.
DEB, transient bullous dermolysis of the

newborn.
DEB, autosomal, dominant/autosomal,

recessive heterozygote.

IN
S
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T

Melanocytic nevi in children with
recurrent blistering disorders may
appear clinically atypical (large and
dark with irregular borders) while

having reassuring histological patterns.

CLASSIFICATION

Inherited EB can be classified based on pheno-
type and genotype, subdividing EB into types
and subtypes as follows:

1. Epidermolysis bullosa simplex (EBS, with
intraepidermal bullae)
Major subtypes:

EBS, Weber—Cockayne.
EBS, Koebner.
EBS, Dowling—Meara.
EBS with muscular dystrophy.

Minor subtypes:
EBS with mottled pigmentation.
Autosomal recessive EBS.
EBS, Ogna.
EBS with pyloric atresia.
EBS superficialis.

PRIMARY BULLOUS
DERMATOSES

S E C T I O N  5

Epidermolysis bullosa (EB) defines a group of rare in-
herited mechanobullous skin disorders that are char-
acterized by skin fragility and bullae formation. There
are three forms of the disease: EB simplex, junctional

EB, and dystrophic EB with over 20 different pheno-
types representing mutations in the genes of at least
7 structural proteins of the skin (in the epidermis, der-
mal—epidermal junction, or upper papillary dermis).

EPIDERMOLYSIS BULLOSA
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EPIDERMOLYSIS BULLOSA SIMPLEX

Epidermolysis bullosa simplex (EBS) is typically
an autosomal dominantly inherited, typically
nonscarring, blistering disorder which leads to
cleavage within the basal cell layer of the epi-
dermis.

There are at least four subtypes of EB simplex
(excluding EBS superficialis and EBS because of
plectin defects), all of which have a mutation in
the genes coding for Keratin 5 or Keratin 14
which are found in the basal keratinocyte:

Major subtypes:
EBS, Weber—Cockayne (localized EBS).
EBS, Koebner (generalized EBS).
EBS, Dowling—Meara (EBS herpetiformis).
EBS with muscular dystrophy (MD).

There are more rare autosomal recessive gen-
eralized EB simplex forms with a mutation in
the gene that encodes for plectin (found in the
hemidemsosomes of the basal keratinocyte and
in the skeletal muscle):

Minor subtypes:
EBS with mottled pigmentation.
Autosomal recessive EBS.
EBS, Ogna.
EBS with pyloric atresia.
EBS superficialis (unknown genetic defect,

intraepidermal blister just beneath the
granular layer).

Synonym Epidermolytic EB.

EPIDEMIOLOGY

Age

Major subtypes:
EBS, Weber—Cockayne: Blisters may ap-

pear in first 2 years of life. It can also be-
gin in adolescence.

EBS, Koebner: Bullae at birth, at areas of
friction; improves in adolescence.

EBS, Dowling—Meara: Bullae at birth;
widespread, severe, and extensive sponta-
neous blisters; improves in adolescence.

EBS with MD: Bullae at birth.

Incidence 10 per 1 million live births. We-
ber—Cockayne variant is most common, esti-
mated at 1/50000 live births.
Gender M = F.
Etiology Major EBS subtypes: mutations in
the genes for keratin 5 and 14. Minor EBS sub-
types: mutation in the gene for plectin.

Genetics Autosomal dominant in inheritance,
rarely can be autosomal recessively inherited.
Precipitating Factors Bullae are mechanically
induced by friction and can be exacerbated by
warm temperatures, running, prolonged walk-
ing, and other sources of trauma.

PATHOPHYSIOLOGY

Mutations in the genes encoding keratin 5
(chromosome 12q) or 14 (chromosome 17q) or
plectin cause abnormal keratinocyte tonofila-
ments or hemidesmosomes in basal cell layer of
the skin. Trauma leads to intraepidermal cleav-
age at the level of the basal cell layer with result-
ant blister formation.

HISTORY

Healthy infants are born with seemingly fragile
skin. Blisters form in areas of greatest friction,
but blistering tendency usually improves with
age.

PHYSICAL EXAMINATION

Skin Findings
Type and Distribution

Major subtypes:
EBS, Weber—Cockayne: flaccid bullae on

hands and feet (Fig. 5-1).
EBS, Koebner: generalized bullae with

milia formation on healing areas. Little
to no mucosal involvement, 20% with
nail dystrophy.

EBS, Dowling—Meara: widespread bullae
with arcuate, herpetiform grouping,
palmoplantar keratoderma.

EBS with MD: localized bullae.
Minor subtypes:

EBS with mottled pigmentation: bullae as-
sociated with reticulate hyperpigmented
macules.

Autosomal recessive EBS.
EBS, Ogna.
EBS with pyloric atresia.
EBS superficialis: superficial peeling often

without blisters (split just beneath the
granular layer).
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LABORATORY EXAMINATION

Dermatopathology Light microscopy reveals
an intraepidermal split consistent with basal cell
cytolysis, but is not diagnostic.
Transmission Electron Microscopy and Im-
munofluorescence Antigenic Mapping are
more sensitive and can demonstrate the cleavage
through the basal layer and basal cell cytolysis. In
Dowling-Meara, EM will show clumping of
tonofilaments in addition to basal cell cytolysis.
Immunofluorescence staining shows the BP anti-
gen, laminin, and collagen IV to be located be-
neath the level of cleavage. Immunofluorescent
antigenic mapping with monoclonal antibodies
can demonstrate absent keratins 5 or 14 or plectin.
Molecular Testing Can be performed based
on keratin gene mutations and/or abnormal
production of keratins 5 or 14 or plectin.

DIFFERENTIAL DIAGNOSIS

If family history in noncontributory, clinical bul-
lae formation in an otherwise seemingly healthy
newborn should lead one to suspect mechanobul-
lous disorders. The differential diagnosis includes
other genodermatoses with blisters (bullous con-
genital ichthyosiform erythroderma), autoim-
mune bullous diseases (linear IgA, pemphigoid,

pemphigus), or infections (herpes, staphylococcal
scalded skin, bullous impetigo).

COURSE AND PROGNOSIS

Most forms of EBS improve with age, and blis-
ter formation can be limited by decreasing trau-
matic activities. Only the Dowling-Meara
variant can be severe and extensive enough to
cause morbidity and mortality.

MANAGEMENT

The treatment of EB is palliative:

1. Bullae formation can be minimized by limit-
ing traumatic activities; using soft, well-fit-
ted shoes; and avoiding warm temperatures.

2. When blisters occur, extension may be
avoided by careful aseptic aspiration of the
blister fluid with a sterile pin or needle. The
roofs of the blisters may be carefully
trimmed with sterile scissors. Then the le-
sion can be dressed with a hydrocolloid
dressing or petrolatum-impregnated gauze
that will not stick to the healing blister site.

3. Daily baths, gentle cleansers (Aquanil or
Cetaphil liquid cleansers), and bandaging can
help reduce chance of secondary infection
and will also help healing of the blistered area.

FIGURE 5-1 Epidermolysis bullosa simplex Localized flaccid bullae on the foot of an infant.
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PATHOPHYSIOLOGY

Abnormal hemidesmosome formation leads to
skin fragility at the lamina lucida level of the
basement membrane. Molecular defects identi-
fied include abnormalities in hemidesmosome
components: laminin 332, type VII collagen, or
�6- and �4- integrin.

HISTORY

Blistering onset occurs during infancy for all
types of JEB. The spectrum of disease (depend-
ing on subtype) can range from mild blistering
tendencies to severe widespread blistering with
a poor prognosis (Herlitz variant). Mucosal/
esophageal/laryngeal blistering and scarring can
lead to death in infancy.

PHYSICAL EXAMINATION

Skin Findings
Type and Distribution
1. Herlitz type, letalis: Extensive bullae forma-

tion (Fig. 5-2B), which heals with excessive
granulation tissue periorifically (Fig. 5-2C),
neck, and in the axillae. Nails may have
paronychial inflammation, teeth may be
dysplastic.

2. Non-Herlitz type, mitis: Serosanguineous
blisters, atrophic scarring, dystrophic or ab-
sent nails, mild mucous membrane involve-
ment.

General Findings
1. Herlitz type, letails: Laryngeal involvement

leads to 50% mortality within first 2 years
of life. Survivors have severe growth retar-
dation and anemia.

2. Non-Herlitz type, mitis (generalized at-
rophic EB): Scarring alopecia.

All JEB types have dental enamel hypoplasia
leading to caries and tooth loss.

LABORATORY EXAMINATIONS

Dermatopathology Light microscopy reveals
a subepidermal cleavage.

4. Topical emollients (Vaseline petroleum
jelly, hydrated petrolatum, or Aquaphor
healing ointment) can reduce friction in the
healing area.

5. Topical antibiotics (mupirocin) may be
used if evidence of bacterial secondary
infection is present (yellow exudate, puru-
lence, crusting).

6. A water mattress with fleece covering may
be necessary to limit extensive blistering.

7. Widespread denudation of the skin requires
hospitalization with IV fluids, IV antibiotics
if appropriate, and burn unit wound care.

8. Tissue-cultured derived artificial skin
dressings are expensive, but may be helpful
in nonhealing sites.

9. Genetic counseling to the family is impor-
tant and prenatal testing should be offered
if available. At present, there is no gene
therapy available.

10. A national epidermolysis registry (www.
debra.org) has been established and can be
used as a support and informational system
for families who have children with epider-
molysis bullosa.

JUNCTIONAL EPIDERMOLYSIS 
BULLOSA

Junctional epidermolysis bullosa (JEB) is a rare
autosomal recessively inherited mechanobullous
disease that leads to cleavage within the lamina
lucida layer (at the junction of the epidermis and
dermis) of the skin.

JEB subtypes have inherited mutations in the
anchoring filaments (laminin 332) or hemidesmo-
somes (bullous pemphigoid antigen 2 aka type
XVII collagen or �6- and �4- integrin):

Several subtypes have been described:

1. JEB, Herlitz type, letalis (severe type).
2. JEB, non-Herlitz type, mitis (less severe gen-

eralized atrophic EB).
3. JEB with pyloric atresia (mutations of �6-

and �4-integrin).

EPIDEMIOLOGY

Age Onset of blisters at birth or early infancy
(Fig. 5-2A).
Gender M = F.
Incidence 2 per 1 million live births.
Etiology Mutation in the gene that codes for
laminin 332, type VII collagen (aka bullous
pemphigoid antigen 2), or �6- and �4-integrin.
Genetics Autosomal recessive.

www.debra.org
www.debra.org
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FIGURE 5-2 A. Junctional epidermolysis bullosa in a newborn Blister formation noted at areas of
mild friction on the right chest wall of an otherwise healthy 7-day-old infant. B. Junctional epidermolysis
bullosa in a 1-month-old infant Same child four weeks later with severe blistering of the distal fingertips.
(continued)
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Transmission Electron Microscopy and Immuno-
fluorescence Antigenic Mapping EM will show
abnormal or absent hemidesmosomes and/or
subbasal dense plates as well as a split in the
lamina lucida. Immunofluorescence staining
can demonstrate abnormal or absent laminin
5, type XVII collagen, and/or �6- and �4- in-
tegrin.

DIFFERENTIAL DIAGNOSIS

Family history is usually helpful, but if non-
contributory, blister formation tendencies in
the newborn could implicate a mechanobul-
lous disease. The differential diagnosis in-
cludes other genodermatoses with blisters
(bullous congenital ichthyosiform erythro-
derma), autoimmune bullous diseases (linear
IgA, pemphigoid, pemphigus), or infections
(herpes, staphylococcal scalded skin, bullous
impetigo).

COURSE AND PROGNOSIS

1. Herlitz type, letalis: Severe blistering at
birth and laryngeal lesions lead to a 50%
mortality before age 2. Pyloric atresia can
also be seen. Patients who survive heal with
atrophic changes of the skin. Attempts at
laminin 5 replacement and gene therapy are
in progress.

2. Non-Herlitz type, mitis: Affected patients
have normal growth and lifespan.

MANAGEMENT

The treatment of epidermolysis bullosa is pal-
liative:

1. Bullae formation can be minimized by limit-
ing traumatic activities; using soft, well-fitted
shoes; and avoiding warm temperatures.

2. When blisters occur, extensive blisters may
be avoided by careful aseptic aspiration of

FIGURE 5-2 (continued) Junctional epidermolysis bullosa, age 1 month C. Severe perioral, oral, and
GI involvement. The infant was subsequently hospitalized and despite burn unit supportive measures, eventually
passed away because of sepsis.

C



the blister fluid with a sterile pin or needle.
The roofs of the blisters may be carefully
trimmed with sterile scissors. Then the le-
sion can be dressed with a hydrocolloid
dressing or petrolatum-impregnated gauze
that will not stick to the healing blister site.

3. Daily baths, gentle cleansers (Aquanil or
Cetaphil liquid cleansers), and bandaging
can help reduce chance of secondary infec-
tion and will also help healing of the blis-
tered area.

4. Topical emollients (Vaseline petroleum
jelly, hydrated petrolatum, or Aquaphor
healing ointment) can reduce friction on
the healing area.

5. Topical antibiotics (mupriocin) can be used
if evidence of bacterial secondary infection
is present (yellow exudate, purulence,
crusting).

6. A water mattress with fleece covering may
be necessary to limit extensive blistering.

7. Widespread denudation of the skin requires
hospitalization with IV fluids, IV antibi-
otics if appropriate, and burn unit wound
care.

8. Watching for respiratory or GI involve-
ment is important. Soft foods and liquid
diets may help symptomatically. Ulti-
mately, corrective surgical intervention
may be necessary.

9. For severe disease systemic steroids, hyper-
baric chambers, laminin replacement, and
other therapeutic attempts have been re-
ported, with limited success.

10. Tissue-cultured derived artificial skin
dressings are expensive, but may be helpful
in nonhealing sites.

11. Genetic counseling to the family is impor-
tant and prenatal testing should be offered
if available. At present, there is no gene
therapy available.

12. A national epidermolysis registry (www.
debra.org) has been established and can be
used as a support and informational system
for families who have children with epider-
molysis bullosa.

DYSTROPHIC EPIDERMOLYSIS 
BULLOSA

Dystrophic epidermolysis bullosa (DEB) is a
deeper mechanobullous disease caused by a
mutation in the collagen VII gene. This results

in a defective anchoring fibril in the sublamina
densa of the skin and leads clinically to subepi-
dermal blisters which scar.

There are two subtypes of DEB based on in-
heritance patterns:

1. Dominant DEB (AD inherited).
2. Recessive DEB (AR inherited).

Synonyms Dermolytic bullous dermatosis,
dysplastic epidermolysis bullosa.

EPIDEMIOLOGY

Age Blistering in both forms appears at birth.
Gender M = F.
Incidence Recessive DEB: 3 in 1 million live
births, Dominant DEB: 2 in 1 millions live
births.
Etiology Mutation in genes encoding for col-
lagen type VII.
Genetics Autosomal dominant and autoso-
mal recessive forms.

PATHOPHYSIOLOGY

In dominant DEB, the genetic defect leads to ab-
normal collagen VII resulting in impaired anchor-
ing fibrils in the lamina densa. In recessive DEB,
the genetic defect leads to severe defects in type
VII collagen leading to undetectable anchoring
fibrils in the lamina densa. Both DEB forms result
in a spilt in the dermal–epidermal junction which
clinically results in deep blisters that can heal with
scarring, fusion, and flexion deformities.

HISTORY

Blistering onset at infancy (Fig. 5-3A), then:

1. Dominant DEB: Intermittent blistering
episodes that improve with age. Mild hair
and teeth involvement.

2. Recessive DEB: Widespread dystrophy and
scarring leading to incapacity and nail and
mucous membrane involvement leading to
poor growth and poor development.
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FIGURE 5-3 Recessive dystrophic epidermolysis bullosa in a newborn A. Bullae occur at areas of
minimal trauma at or near birth. Recessive dystrophic epidermolysis bullosa in a child B. Scarring
leading to flexion contractures of the hands and mitten deformity in an adolescent with RDEB.
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PHYSICAL EXAMINATION

Skin Findings
Type and Distribution
1. Dominant DEB: Bullae on dorsal aspect of

extremities result in either hypertrophic
(Cockayne-Touraine variant) or atrophic
(Pacini variant) scars and milia. Mucous
membrane involvement in 20%; 80% have
thickened nails. Typically, there are no hair
or teeth abnormalities.

2. Recessive DEB: In the more severe form
(Hallopeau-Siemens variant), there is wide-
spread dystrophic scarring, severe involve-
ment of the mucous membranes, and
severe nail dystrophy. Bullae heal with at-
rophic scarring and milia resulting in mit-
ten deformities of the hands and feet,
extremities become contracted with scars
(Fig. 5-3B). Recurrent scarring can lead to
the development of aggressive life-threaten-
ing squamous cell carcinomas with metas-
tases. In the more mild form (the mitis
variant), blistering is less severe.

General Findings
1. Dominant DEB: Generally healthy and of

normal stature.
2. Recessive DEB: In the more severe form

(Hallopeau—Siemens variant), progressive
deformity of the extremities leads to in-
creasing incapacity. Eye involvement leads
to blepharitis, symblepharon, conjunctivi-
tis, keratitis, and corneal opacities. Laryn-
geal and pharyngeal involvement leads to
hoarseness and aphonia (inability to
speak). Esophageal strictures and intestinal
disease can lead to malabsorption and fail-
ure to thrive. Renal involvement can lead to
ureteral reflux, hydronephrosis, glomeru-
lonephritis, and renal failure. Teeth are mal-
formed and susceptible to caries. Scalp and
body hair is sparse or absent. In the more
mild form (the mitis variant), internal in-
volvement in minimal.

LABORATORY EXAMINATIONS

Dermatopathology Light microscopy reveals
a split at the dermal–epidermal junction.
Transmission Electron Microscopy and Im-
munofluorescence Antigenic Mapping EM
will show abnormal or absent anchoring fibrils
and a split at the sublamina densa level. Im-
munofluorescence staining can demonstrate
abnormal or absent Collagen VII.

DIFFERENTIAL DIAGNOSIS

Family history is usually helpful, but if non-
contributory, blister formation tendencies in
the newborn could implicate a mechanobul-
lous disease. The differential diagnosis in-
cludes other genodermatoses with blisters
(bullous congenital ichthyosiform erythro-
derma), autoimmune bullous diseases (linear
IgA, pemphigoid, pemphigus), or infections
(herpes, staphylococcal scalded skin, bullous
impetigo).

COURSE AND PROGNOSIS

1. Dominant DEB: After blisters at birth, in-
termittent episodes of less severe blistering
occur, but lifespan and growth/develop-
ment are normal. The blistering episodes
are worse than epidermolysis bullosa sim-
plex, but milder than recessive DEB.

2. Recessive DEB: In more severely affected
individuals (the Hallopeau-Siemens vari-
ant), the extensive blistering may result in
scarring, fusion, and flexion deformities
that are functionally incapacitating. Reces-
sive DEB blistering may result in death sec-
ondary to sepsis, fluid loss, or malnutrition.
Surviving patients are chronically suscepti-
ble to infection and repeated blistering
leads to further and further disabilities.
These patients tend to have difficulties with
laryngeal complications, esophageal stric-
tures, and scarring of the anal area, and
have a predisposition to basal cell and squa-
mous cell carcinomas in the scarred skin ar-
eas. In the more mild cases (the mitis
variant), life expectancy is normal and there
is little to no increased risk of carcinoma
formation.

MANAGEMENT

The treatment of epidermolysis bullosa is pal-
liative:

1. Bullae formation can be minimized by
limiting traumatic activities; using soft,
well-fitted shoes; and avoiding warm tem-
peratures.

2. When blisters occur, extensive blisters may
be avoided by careful aseptic aspiration of
the blister fluid with a sterile pin or needle.
The roofs of the blisters may be carefully
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trimmed with sterile scissors. Then the le-
sion can be dressed with a hydrocolloid
dressing or petrolatum-impregnated gauze
that will not stick to the healing blister site.

3. Daily baths, gentle cleansers (Aquanil or
Cetaphil liquid cleansers), and bandaging
can help reduce chance of secondary infec-
tion and will also help healing of the blis-
tered area.

4. Topical emollients (Vaseline petroleum
jelly, hydrated petrolatum, or Aquaphor
healing ointment) can reduce friction on
the healing area.

5. Topical antibiotics (mupirocin) can be used
if evidence of bacterial superinfection is pres-
ent (yellow exudate, purulence, crusting).

6. A water mattress with fleece covering may
be necessary to limit extensive blistering.

7. Widespread denudation of the skin requires
hospitalization with IV fluids, IV antibiotics
if appropriate, and burn unit wound care.

8. Tissue-cultured derived artificial skin
dressings are expensive, but may be helpful
in nonhealing sites.

9. Genetic counseling to the family is impor-
tant and prenatal testing should be offered

if available. At present, there is no gene
therapy available.

10. Oral and GI complications lead to aphonia
and aphasia. A liquid or soft food diet may
help symptoms. Aggressive oral, dental,
and nutritional care should be given. Ulti-
mately, surgical intervention may be
needed.

11. Occupational and physical therapy for
the fusion and flexion deformities is rec-
ommended, and repeated plastic surgical
reconstruction may be needed to pro-
long functional use of the hands and
feet.

12. Other reported treatments include systemic
steroids, phenytoin, tetracycline, thalido-
mide, and tacrolimus, which all have anec-
dotal limited success.

13. Genetic counseling to the family is impor-
tant and prenatal testing should be offered
if available.

14. A national epidermolysis registry (www.
debra.org) has been established and can be
used as a support and informational system
for families who have children with epider-
molysis bullosa.

www.debra.org
www.debra.org
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OTHER

LINEAR IgA BULLOUS DISEASE OF
CHILDHOOD

Linear IgA bullous disease of childhood is a
rare, benign, self-limited bullous eruption
thought to be caused by IgA autoantibodies tar-
geting antigens at the basement membrane
zone of the skin.
Synonyms Chronic bullous disease of child-
hood, benign chronic bullous dermatitis of
childhood, childhood linear IgA dermatitis her-
petiformis, linear IgA disease of childhood.

EPIDEMIOLOGY

Age Mostly preschool children (mean age 4.5
years).
Gender F:M 3:2.
Incidence One in 250000.
Etiology IgA autoantibodies to antigens in the
basement membrane zone.

PATHOPHYSIOLOGY

Circulating IgA autoantibodies target a 97 kDa
protein in the basement membrane zone, lead-
ing to cleavage of the skin at that level and
blister formation. Reports of GI disease (gluten-

sensitive enteropathy, ulcerative colitis), au-
toimmune diseases (lupus, dermatomyositis),
malignancies (lymphoma, leukemia), infection
(zoster), or medications (vancomycin, peni-
cillins cephalosporins, NSAIDs) are postulated
possible triggers for Linear IgA disease of child-
hood.

HISTORY

Duration of Lesions Several months to 
3 years.
Skin Symptoms Mild-to-severe pruritus.
Review of Symptoms Negative.

PHYSICAL EXAMINATION

Skin Findings
Type Large tense bullae, central crusting (Fig.
5-4A).
Color Annular erythema, clear or hemor-
rhagic bullae on erythematous base.
Size Bullae 1 to 2 cm.
Arrangement Annular or rosette configura-
tion like “a string of pearls” (Fig. 5-4B).
Distribution Widespread.
Sites of Predilection Face (Fig. 5-4C) scalp,
lower trunk, buttocks, inner thighs, groin, dorsa
of feet.
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FIGURE 5-4 Linear IgA bullous disease of childhood A. Legs of a 13-month-old infant with characteris-
tic annular plaques and “string of pearls” bullae configuration. B. Perioral blistering on the face of the same infant.
(continued)
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DIFFERENTIAL DIAGNOSIS

Linear IgA bullous disease of childhood needs to
be distinguished from other blistering diseases
such as other genodermatoses with blisters (bul-
lous congenital ichthyosiform erythroderma),
autoimmune bullous diseases (linear IgA, pem-
phigoid, pemphigus), or infections (herpes,
staphylococcal scalded skin, bullous impetigo).

LABORATORY EXAMINATIONS

Dermatopathology Subepidermal blister with
dermal papillary edema, neutrophils (newer le-
sions), and occasionally eosinophils (older le-
sions).
Immunoelectron Microscopy Reveals linear
deposits of IgA in the basement membrane
zone. Indirect immunofluorescence may detect
circulating IgA autoantibodies against antigens
in the lamina lucida and sublamina densa.

COURSE AND PROGNOSIS

Most cases of linear IgA bullous disease of
childhood are self-limited. Affected children

have disease-free remissions and then sponta-
neously clear within 2 to 4 years, typically be-
fore puberty. Only a small subset of patients
experience episodic recurrences that persist into
adulthood.

MANAGEMENT

Treatment of linear IgA chronic bullous diseases
is directed at reducing the frequency and sever-
ity of outbreaks.

1. The disease is very responsive to sulfapyri-
dine (100–200 mg/kg/d divided qid, not to
exceed 4 g/d). Once the existing lesions
have improved, the dosage may be tapered
to the least amount needed to keep the skin
under control (usually less than 0.5 g po
qid). Signs of sulfapyridine toxicity include
nausea, vomiting, headache, fever, leukope-
nia, agranulocytosis, hemolytic anemia,
serum sickness, hepatitis, dermatitis, and
renal crystallinuria. A screening test for glu-
cose-6-phosphate dehydrogenase defi-
ciency should be performed, and
pretreatment as well as monthly blood
work should be followed.

FIGURE 5-4 (continued) C. Large tense bullae with central crusting on the hands of the same infant.
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2. Dapsone (25–50 mg/kg/d, not to exceed
400 mg/d) may also be used; however, the
side effects are more prevalent and severe.
Once the existing lesions have improved,
the dosage may be tapered to the least
amount required to keep the skin under
control (usually less than 5 mg po tid). Side
effects of dapsone include hemolysis,
methemoglobinemia, nausea, vomiting,
headache, tachycardia, psychoses, fever,
dermatitis, liver necrosis, lymphadenitis,
and neuropathy. As with sulfapyridine, a
screening test for glucose-6-phosphate de-
hydrogenase deficiency should be per-

formed and monthly blood work as well as
a urinalysis is recommended.

3. Reports of improvement have been seen
with oral tetracycline, erythromycin, or di-
cloxicillin.

4. Patients who fail to respond to sulfon-
amides alone may improve with the addi-
tion of systemic steroids.

5. Mycophenolate mofetil, azathioprine,
IVIG, and cyclosporine may be tried in re-
fractory cases.

6. Medications may be required anywhere
from several months to 3 years until the dis-
ease remits.
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larger amounts of sebum; bacteria contain li-
pase that converts lipids into fatty acids. Both
excess sebum and fatty acids cause the corneo-
cytes to block the pilosebaceous unit and come-
dones are formed. If the comedo is open to the
skin surface, the oxidized keratin protrudes and
darkens in color (blackheads). Closed come-
dones may break under the skin and the con-
tents (sebum, lipid, fatty acids, keratin) enter
the dermis, provoking inflammation (papules,
pustules, nodules). Rupture plus intense in-
flammation may lead to scarring.

HISTORY

Duration of Lesions Weeks to months.
Season Worse in fall and winter.
Symptoms Itching or pain in lesions (espe-
cially nodulocystic type).

PHYSICAL EXAMINATION

Skin Lesions
Type

Comedones: open comedones are “black-
heads,” closed comedones are “white-
heads” (Fig. 6-1A).

Papules with or without inflammation, pus-
tules (Fig. 6-1B).

Nodules, noduloulcerative lesions, 2 to 5 cm
in diameter.

Postinflammatory hyperpigmentation.
Scars. Atrophic depressed (often pitted) or

hypertrophic (keloid) scars.

Shape Round; nodules may coalesce to form
linear plaques.

IN
S

IG
H

T

Neonatal acne (presenting between
the age of 2 weeks and 3 months of
life) is common and self-limited.
Infantile acne (presenting between

3 and 6 months of age) may foreshadow more se-
vere acne later in life.

S E C T I O N  6

DISORDERS OF THE 
SEBACEOUS AND 

APOCRINE GLANDS

EPIDEMIOLOGY

Age Typically begins at puberty.
Gender M � F, and males tend to be more se-
verely affected.
Prevalence Approximately 85% of 12- to 24-
year-old patients have some form of acne. Forty
to fifty million people in the United States have
acne annually.
Drugs Systemic corticosteroids, iodides, bro-
mides, anticonvulsants (phenytoin and trimetha-
dione), and antidepressants (lithium) can
exacerbate acne in susceptible patients.
Genetic Aspects Family history may be a pre-
dictor of acne severity.
Other Factors Emotional stress, lack of sleep,
and menses can cause exacerbations. Pressure
or rubbing of skin can cause local outbreaks
(acne mechanica). Androgen excess can also
lead to severe refractory cases.

PATHOPHYSIOLOGY

The lesions of acne (comedones) are the result
of genetics (increased number and size of seba-
ceous glands), hormones (androgens), bacteria
(Propionibacterium acnes), and the inflamma-
tory response in the pilosebaceous unit. Andro-
gens stimulate sebaceous glands to produce

Acne vulgaris is the most common skin disorder in
adolescents. It is a multifactorial disease character-
ized by chronic inflammation of the pilosebaceous

units of certain areas (face and trunk) that manifests
as comedones, papules, nodules, cysts, or papulo-
pustules, often but not always followed by scars.

ACNE VULGARIS
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Arrangement Isolated single lesion (e.g., nod-
ule) or scattered discrete lesions (papules, cysts,
nodules).
Sites of Predilection Face, chest, back, shoul-
ders.

DIFFERENTIAL DIAGNOSIS

Acne has many morphologies and thus has a
large differential including milia, miliaria, can-

didal infections, pustulosis, sebaceous hyper-
plasia, appendageal tumors, folliculitis, kerato-
sis pilaris, and rosacea.

COURSE AND PROGNOSIS

Acne may have a mild self-limited course or a
protracted recurrent course that may persist
into adulthood.

A

FIGURE 6-1 Acne vulgaris A. Scattered inflammatory papules and pustules on the cheek of an adolescent.
B. Scattered inflammatory papules, pustules, and nodules on the back of the same individual.
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5. Topical sulfur is antimicrobial and kera-
tolytic.

MODERATE TO SEVERE

1. Oral antibiotics such as tetracycline
(25–50 mg/kg/d divided bid not to exceed
3 g/d), erythromycin (30–50 mg/kg/d di-
vided bid, not to exceed 2 g/d), doxycy-
cline (5 mg/ kg/d divided qid–bid, not to
exceed 200 mg/d), or minocycline (2
mg/kg/d, not to exceed 200 mg/d) are
probably the most effective and can be ta-
pered to lower doses once the acne is un-
der good control. Minocycline,
tetracycline, and doxycycline should only
be used in children older than 8 years be-
cause of potential permanent staining of
growing teeth. Erythromycin should not
be taken with astemizole, terfenadine, or
cisapride, and can also increase theo-
phylline levels. All oral antibiotics also the-
oretically interfere with the efficacy of oral
contraceptives (OCP) and backup contra-
ceptive methods should be used.

2. In females, acne can be controlled with oral
contraceptives. Three OCPs are currently
FDA-approved for the treatment of acne:
(1) A triphasic OCP with norgestimate

(preogestin)-ethinyl estradiol 35 �g
(Estrostep).

(2) Graduated ethinyl estradiol (20–35 �g)
with norethindrone acetate (Ortho-tri-
cyclin).

(3) 20 �g of ethinyl estradiol with 3 mg
drospirenone (Yaz or Yasmin).

In Europe and Canada, 2 mg cyproterone
(a progestational antiandrogen) with
ethinyl estradiol (35 or 50 �g) is available
(Diane-35) and highly effective.

3. Oral spironolactone blocks androgen re-
ceptors and 5�-reductase. Doses or 50 to
100 mg daily can reduce sebum produc-
tion and improve acne. Patients taking
spironolactone should be cautioned re-
garding hyperkalemia and hypotension
side effects.

4. Oral 13-cis-retinoic acid (isotretinoin) is
highly effective for cystic acne. As retinoids
are teratogenic, it is necessary that female
patients have a pretreatment pregnancy test
and they must be on two forms of birth
control at least 1 month prior to beginning
treatment, throughout treatment, and for 1
month after treatment is discontinued. Fur-
thermore, a patient must have a negative

LABORATORY STUDIES

Persistent acne may be a result of XYY chromo-
somal genotype or endocrine disorders such as
polycystic ovarian syndrome, hyperandro-
genism, hypercortisolism, or precocious pu-
berty. Patients suspected of hyperandrogenism
should have screening tests including serum
levels of total and free testosterone (to detect
ovarian excess androgen), detects adrenal excess
androgen (DHEAS), and 17-hydroxyproges-
terone (detects adrenal excess androgen). Pa-
tients suspected of hypercortisolism should
have an AM serum cortisol checked.

MANAGEMENT

Patients and parents should be educated on fac-
tors that may aggravate acne:

1. Repeated pressure, leaning, touching, or
scrubbing acne-prone areas.

2. Occlusive garments such as headband,
chinstraps, helmets, and hats.

3. Oil and grease in moisturizers, face creams,
makeup, or hair products.

4. Greasy-air-filled environments in fast-food
kitchens.

5. Squeezing or popping pimples can lead to
scarring.

6. Certain medications taken for other prob-
lems (e.g., oral contraceptives, lithium, hy-
dantoin, topical, and systemic steroids).

7. Emotional stress.
8. Hormonal changes with menses.
9. Foods typically do not play a major role,

but some people find specific foods trigger
their acne and are helped by avoiding them.

MILD

1. Topical antibiotics such as clindamycin or
erythromycin help decrease bacterial load
and inflammation.

2. Topical benzoyl peroxide also suppresses P.
acnes and microbial resistance has not been
reported.

3. Topical salicylic acid or �-hydroxy acid
preparations can help slough the outer layer
of skin preventing follicular blockage.

4. Topical retinoids (tretinoin, adapalene,
tazarotene) are effective, but require de-
tailed instructions and gradual increases in
concentration. Retinoids help the skin turn
over more rapidly to decrease possible fol-
licular blockage and rupture.
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EPIDEMIOLOGY

Age 3 to 4 months or �8 years.
Gender M � F.
Genetics More common in children with a
family history of acne.

PHYSICAL EXAMINATION

Skin Findings
Type Comedones (closed and open), papules,
pustules, and occasional cystic nodules (Fig. 6-2).
Distribution Face.

COURSE AND PROGNOSIS

Infantile acne has a variable course. In some in-
dividuals, it clears spontaneously after a few
weeks. In others, especially cases with earlier
onset and a family history of acne, the course is
more protracted and severe with likely resur-
gence at puberty. Persistent severe infantile acne
should be worked up for an endocrine abnor-

mality, and an elevated level (�0.5 �g) of 17-
ketosteroids in a 24-hour urine collection is
suggestive of gonadal and adrenal hyperactivity.

MANAGEMENT

Infant skin is usually very sensitive, and mild
cases of infantile acne can be managed with
gentle cleansing. More severe cases may require
topical medications, but they should be used
sparingly and in low doses to the affected areas
qid–bid to avoid overdrying and irritating the
skin. Topical medications include:

1. Topical antibiotics such as clindamycin or
erythromycin help decrease bacterial load
and inflammation.

2. Topical benzoyl peroxide also suppresses 
P. acnes with no risk of resistance.

3. Topical sulfur is antimicrobial and kera-
tolytic.

4. Topical salicylic acid, hydroxy acid prepara-
tions, or retinoids are effective, but may be
too irritating in this age group.

serum pregnancy test within the 2 weeks
prior to beginning treatment. Dosage: 0.5
to 2 mg/kg/d with meals for a 15- to 20-
week course, which is usually adequate. Ap-
proximately 30% of patients require a
second course. Careful monitoring of the
blood is necessary during therapy, espe-
cially in patients with elevated blood
triglycerides before therapy is begun. Cur-
rently, isotretinoin use is regulated by the
iPLEDGE program which requires pre-
scriber, patient, and pharmacist to sign off
electronically on a monthly basis during
treatment.

Common side effects of isotretinoin in-
clude xerosis, dry oral and nasal mucosa,
xerophthalmia, myalgias, and skeletal hy-
perostoses. Serious side effects include
idiopathic intracranial hypertension (pseudo-
tumor cerebri), depression, suicidal ideation,
and teratogenicity.

5. Incising and expressing comedones can im-
prove cosmetic appearance transiently.

6. Intralesional steroids for deep and inflamed
lesions can quickly help them resolve.

7. Acne scarring can be treated with der-
mabrasion, laser resurfacing, chemical peels,
filler substances, or punch grafting.

Infantile acne is acne that appears when the infant is
3 to 4 months or older. Unlike neonatal acne, which
is short-lived and self-resolving, infantile acne can be

more long-standing, refractory to treatment, and
predictive of a more severe resurgence of acne at
puberty.

INFANTILE ACNE



Gender F � M.
Etiology Unknown.
Other Factors May be precipitated or markedly
aggravated by potent topical (fluorinated) corti-
costeroids, inhaled or nebulized corticosteroids,
and/or cosmetics.
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FIGURE 6-2 Infantile acne Scattered inflammatory papules and pustules on the cheek of a 5-month-old
child.
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Unlike acne, periorificial dermatitis
lacks true comedones (blackheads
and whiteheads) and can be thus
differentiated.

EPIDEMIOLOGY

Age Any age. Seen in both young children and
adults, aging from 15 to 40 years.

Periorificial dermatitis is an acnelike eruption on the
perioral, periocular, or rarely anogenital skin charac-

terized by discrete erythematous papules that often
coalesce, forming inflammatory plaques.

PERIORIFICIAL DERMATITIS
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HISTORY

Duration of Lesions Weeks to months.
Skin Symptoms Occasional itching or burn-
ing.

PHYSICAL EXAMINATION

Skin Lesions
Type Initial lesions are erythematous papules.
Confluent plaques may appear eczematous with
erythema and scale (Fig. 6-3).
Color Pink to red.
Size 1- to 2-mm papules coalescing into
larger plaques.

Arrangement Papules are irregularly grouped.
Distribution Initial lesions usually around
mouth and nasolabial folds, rarely in the
anogenital area.

DIFFERENTIAL DIAGNOSIS

The diagnosis of periorificial dermatitis is made
clinically and needs to be differentiated from
contact dermatitis, atopic dermatitis, seborrheic
dermatitis, rosacea, acne vulgaris, and sar-
coidosis.

FIGURE 6-3 Perioral dermatitis Scattered inflammatory papules, erythema, and scale in a child who has
been applying topical steroids to the area.



COURSE AND PROGNOSIS

Appearance of lesions is usually subacute over
weeks to months. Periorificial dermatitis is, at
times, misdiagnosed as an eczematous or sebor-
rheic dermatitis and treated with a fluorinated
corticosteroid preparation, which worsens the
condition. Untreated, periorificial dermatitis
fluctuates in activity over months to years. With
treatment for several months, mild recurrences
can occur but clear easily.

MANAGEMENT

Treatment should begin by eliminating any top-
ical agents that may be aggravating or precipi-
tating the condition, such as fluorinated

corticosteroids, toothpaste with fluoride, or
cosmetics. Often, just by eliminating the offend-
ing agent, the rash will clear. More refractory
cases may require topical medications sparingly
to the affected areas:

1. Topical antibiotics such as clindamycin,
erythromycin, or metronidazole can help
decrease inflammation.

2. Topical benzoyl peroxide is antimicrobial.
3. Topical sulfur preparations are antimicro-

bial and keratolytic.
4. Topical salicylic acid, hydroxy acid, or

retinoids can help but must be used spar-
ingly to avoid irritation.

5. Many cases require a course of oral an-
tibiotics such as a macrolide or tetracy-
cline.
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changes limited to a simple apocrine gland, (4)
bacterial growth in dilated duct, (5) ruptured
duct/gland results in extension of inflamma-
tion/infection, (6) extension of suppuration/tis-
sue destruction, and (7) ulceration and fibrosis,
sinus tract formation.

HISTORY

Intermittent pain, abscess formation in
axilla(e), and/or inguinal area. The area under
the breast may also be affected, and associated
severe cystic acne of the face, chest, and back is
also seen. The “follicular occlusion tetrad” labels
the common association of hidradenitis sup-
purtiva with acne congloblata, dissecting cel-
lulitis of the scalp, and pilonidal sinus.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Inflammatory nodule or ab-
scess that drains purulent or seropurulent ma-
terial. Eventually, sinus tracts form and result in
fibrosis and “bridge,” hypertrophic, and keloidal
scars (Fig. 6-4).
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Incision and drainage of these le-
sions is almost completely unhelp-
ful save for temporary pain and
pressure relief; they tend to refill

immediately upon healing.

Synonyms Apocrinitis, hidradenitis axillaris,
acne inversa, Verneuil’s disease, pyoderma fistu-
lans significa.

EPIDEMIOLOGY

Age Develops at or soon after puberty.
Gender F:M � 3:1.
Race Affects blacks more than whites.
Incidence Affects 1% of the population.
Etiology Predisposing factors: Obesity, ge-
netic predisposition to acne, occlusion of the
follicular infundibulum, follicular rupture, and
secondary bacterial infection.

PATHOPHYSIOLOGY

Sequence of changes: (1) keratinous plugging of
the apocrine duct, (2) dilatation of apocrine
duct and hair follicle, (3) severe inflammatory

Hidradenitis suppurativa is a chronic disease of
apocrine-gland-bearing skin (typically the axillae,
inguinal folds, and anogenital region) that results

in recurrent suppurative nodules (boils), draining
sinus tracts, and cribriform scarring of the involved
areas.

HIDRADENITIS SUPPURATIVA
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Size 0.5- to 1.5-cm nodules.
Color Erythematous nodules.
Palpation Lesions moderately to exquisitely
tender. Pus may be expressed from abscesses.
Distribution of Lesions Axillae, under breasts,
inguinal folds, anogenital areas.

General Findings
Often associated with obesity. Associated with
severe cystic acne of the face (acne conglobata),
chest, or back.

DIFFERENTIAL DIAGNOSIS

The diagnosis of hidradenitis suppurativa is
made clinically by the characteristic distribution
of the rash and by the resultant cribriform scar-
ring. Early disease may be confused with furun-
culosis, lymphadenitis, ruptured tricholemmal
cysts, cat scratch disease, or tularemia. Late dis-

ease can resemble lymphogranuloma venereum,
donovanosis, scrofuloderma, actinomycosis, or
the sinus tracts and fistulae associated with ul-
cerative colitis and regional enteritis.

LABORATORY EXAMINATIONS

Bacteriology Staphylococcus aureus or
streptococci are organisms that commonly
secondarily infect skin lesions; usually cul-
tures of the lesions or pus reveal normal skin
flora.
Dermatopathology Early: keratin occlusion
of apocrine duct and hair follicle, ductal/tubu-
lar dilatation, and inflammatory changes. Late:
abscesses followed by destruction of apocrine/
eccrine/pilosebaceous apparatus, fibrosis, and
scarring.

COURSE AND PROGNOSIS

Spectrum of disease is very broad. Many pa-
tients have mild involvement. The disease
sometimes undergoes a spontaneous remission
with age (more than 35 years). In some individ-
uals, the course can be relentlessly progressive,
with marked morbidity related to chronic pain,
draining sinuses, and scarring.

TREATMENT

1. Weight reduction and methods of decreas-
ing friction and moisture are helpful. Loose
clothing/undergarments, absorbent pow-
ders).

2. Antibacterial soaps and topical clindamycin
has been useful to reduce S. aureus carriage
and secondary infection.

3. Intralesional triamcinolone (3–5 mg/mL)
into early inflammatory lesions can hasten
resolution and decrease pain.

4. Systemic steroids, cyproterone acetate,
ethinyl estradiol, isotretinoin, acitretin, fi-
nasteride, cyclosporine, TNF-�, and TNF-
botox have been used in refractory severe
cases with limited success.

5. With extensive, chronic disease, complete ex-
cision or CO2 laser ablation of involved axil-
lary tissue or inguinal area may be required.

FIGURE 6-4 Hidradenitis suppurativa Axillae
with inflammatory cysts, sinus tract formation, and
keloids.
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Synonym Pigmented nevi, nevocellular nevus.

EPIDEMIOLOGY

Age Nevi appear after 6 to 12 months of age,
peak during the third decade, and then slowly
disappear.
Incidence Common, by age 25, most Cau-
casians will have 20 to 40 moles.
Gender M � F.
Race Caucasians have more total body nevi
than darker skin types. But Asians and blacks
have more nevi on atypical locations (palms,
soles, nail beds, and conjunctivae) than whites.
Genetics Increased number of nevi tend to
cluster in families. Increased clinically atypical
nevi may be more prevalent in families with
melanoma.

HISTORY

Duration of Lesions Commonly called moles,
lesions appear after age 6 to 12 months and
reach a maximum number between ages 20 and
29. By age 60, most moles fade and/or disappear.

Skin Symptoms Nevocellular nevi are asymp-
tomatic. If a mole is symptomatic, it should be
evaluated and/or removed.

DIFFERENTIAL DIAGNOSIS

Melanocytic nevi need to be differentiated from
seborrheic keratoses, dermatofibromas, neu-
rofibromas, fibroepithelial polyps, basal cell car-
cinomas, and melanomas.

MANAGEMENT

Indications for removal of acquired melanocytic
nevi are:

1. Asymmetry in shape. One-half is different
from the other.

2. Border. Irregular borders are present.
3. Color. Color is or becomes variegated.

Shades of gray, black, white are worrisome.
4. Diameter. Greater than 6 mm (may be con-

genital mole, but should be evaluated).
5. Symptoms. Lesion begins to persistently

itch, hurt, or bleed.
6. Site. If lesion is repeatedly traumatized in

any given location (e.g., waistline, neck) or
if lesion is in a high-risk/difficult-to-monitor
site such as the mucous membranes or
anogenital area, it may warrant removal.

These criteria are based on anatomic sites at
risk for change of acquired nevi to malignant
melanoma or on changes in individual lesions
(color, border) that indicate the development of

Only some 30% of melanomas
arise from preexisting nevi; thus
prophylactically removing all the
nevi on a person is neither war-

ranted nor protective.

S E C T I O N  7

DISORDERS OF 
MELANOCYTES
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Acquired melanocytic nevocellular nevi are small
(�1.0 cm), benign, well-circumscribed, pigmented
lesions comprised groups of melanocytes or
melanocytic nevus cells.

They can be classified into three groups:
1. Junctional nevi (cells grouped at the dermal–

epidermal junction, above basement membrane).

2. Dermal nevi (cells grouped in the dermis).
3. Compound nevi (combination of histologic fea-

tures of junctional and dermal).
But there is clinical overlap among all three types.

ACQUIRED MELANOCYTIC NEVI
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a focus of cells with dysplasia, the precursor of
malignant melanoma. Dysplastic nevi are
usually �6 mm, and darker, with a variegation
of color (tan, brown), and irregular borders.
Approximately one-third of melanomas are as-
sociated with precursor nevi, and an increased
number of nevi increases the melanoma risk.

Melanocytic nevi, if treated, should always be
excised for histologic diagnosis and for defini-
tive treatment. Destruction by electrocautery,
laser, or other means is not recommended.

JUNCTIONAL NEVUS

PHYSICAL EXAMINATION

Skin Lesions
Type Macule.
Size Less than 1.0 cm.
Color Uniform tan, brown, or dark-brown.
Shape Round or oval with smooth regular
borders (Fig. 7-1).
Arrangement Scattered discrete lesions.
Distribution Random.
Sites of Predilection Trunk, upper extremi-
ties, face, lower extremities; may be located on
palms, soles, and genitalia.

DERMATOPATHOLOGY

Histology In junctional nevi, the cells and/or
nest of nevus cells are located in the lower epi-
dermis.
Dermoscopy Uniform pigment network thin-
ning out toward the periphery of the lesion.

DERMAL NEVUS

Synonym Intradermal nevus.

PHYSICAL EXAMINATION

Skin Lesions
Type Elevated papule, nodule, polypoid, or
papillomatous lesion.
Color Skin-colored, tan, or brown.
Shape Round, dome-shaped (Fig. 7-2).
Distribution More common on the face and
neck, but can occur on the trunk or extremities.
Other Features Coarse hairs may be present
within the lesion. Dermal nevi usually appear in
late adolescence, 20s, and 30s.

FIGURE 7-1 Junctional nevus Uniformly brown small macule, round in shape with smooth regular borders
on the arm.
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DIFFERENTIAL DIAGNOSIS

Dermal nevi are sometimes difficult to distin-
guish from junctional nevi; and on the face,
from basal cell carcinoma.

DERMATOPATHOLOGY

Histology Dermal nevi have nevus cells
and/or nests in the dermis.
Dermoscopy Focal globules and white struc-
tureless areas.

COMPOUND NEVUS

PHYSICAL EXAMINATION

Skin Lesions
Type Macule or slightly elevated papule, or
nodule (Fig. 7-3).

Color Tan, brown, or dark-brown.
Shape Round.
Distribution Any site.
Other Features In late childhood, compound
nevi can increase in darkness and become more
elevated.

DERMATOPATHOLOGY

Histology In compound nevi, nevus cells
and/or nests are seen in both the epidermis and
dermis.
Dermoscopy Globular ovoid pattern some-
times in a cobblestone pattern.

FIGURE 7-2 Dermal nevus Raised brown dome-shaped papule with regular borders and uniform pigment.
(Reproduced with permission from Fitzpatrick TB et al. Color Atlas and Synopsis of Clinical Dermatology. 4th ed.
New York: McGraw-Hill; 2001.)
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Synonym Giant pigmented nevus, congenital
nevomelanocytic nevus, garment nevus,
bathing-trunk nevus, and giant hairy nevus.

EPIDEMIOLOGY

Age Present at birth (congenital). Rarely, con-
genital melanocytic nevus become visible after
birth (“tardive”), usually within the first 3 to 
12 months of life.
Gender M � F.
Race All races.
Incidence Small CMN: 0.5% to 2.5% of the
population. Large/giant CMN: 0.005% of the
population
Etiology Likely multifactorial. Rare familial
cases have been reported.

PATHOPHYSIOLOGY

Congenital melanocytic nevi are derived from
neural crest-derived melanoblasts embryologi-
cally migrating to form the nevus after 10 weeks
in utero but before the sixth uterine month. It is
unclear what causes these melanoblasts to mi-
grate differently from other melanoblasts when
forming the skin

HISTORY

Congenital nevi are present at or soon after
birth. They begin as pale brown to tan macules,
which become darker and more elevated during
adolescence. Most of them are benign and grow
proportionately with the child and are asymp-
tomatic for life. As the child grows older, the
lesions develop coarse terminal hairs and may
become more verrucous in appearance.

PHYSICAL EXAMINATION

Skin Lesions
Type Well-circumscribed macules, slightly
raised papules or plaques with or without
coarse terminal hairs.
Borders Sharply demarcated, regular contours.
Surface May or may not have altered skin sur-
face (“pebbly,” mammillated, rugose, cerebri-
form, bulbous, tuberous, or lobular).
Color Light or dark-brown.
Size Small CMN: �1.5 cm; medium CMN:
1.5 to 20 cm (Fig. 7-4A); large/giant CMN: �20
cm (Fig. 7-4B).
Shape Oval or round, symmetric
Distribution Isolated, discrete lesions on any
site.

FIGURE 7-3 Compound nevus Slightly raised nevus with regular borders and pigment.

Congenital melanocytic nevus (CMN) are pigmented
lesions of the skin usually present at birth. CMN may
be of any size from very small to very large. CMN are

benign neoplasms comprised cells called nevome-
lanocytes, which are derived from melanoblasts.

CONGENITAL NEVOMELANOCYTIC NEVUS
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DIFFERENTIAL DIAGNOSIS

Without a good birth history, small CMN are
often confused with common acquired
nevomelanocytic nevi. A CMN can also be con-
fused with a dysplastic nevus, Mongolian spot,
nevus of Ota, congenital blue nevus, nevus
spilus, Becker’s nevus, neurofibroma, smooth
muscle hamartoma, pigmented epidermal ne-
vus, or café au lait macule.

LABORATORY EXAMINATIONS

Histopathology In congenital nevi, the
nevomelanocytes occur as well-ordered clusters
in the epidermis, and in the dermis as sheets,
nests, or cords. Unlike the common acquired
nevomelanocytic nevus, the nevomelanocytes

in CMN tend to occur in the skin appendages
(eccrine ducts, hair follicles, and sebaceous
glands) and in nerve fascicles and/or arrectores
pilorum muscles, blood vessels (especially
veins), and lymphatic vessels, and extend into
the lower two-thirds of the reticular dermis and
deeper.
Dermoscopy Reticular, globular, reticular-
globular, diffuse brown or multicomponent
pigment pattern.

COURSE AND PROGNOSIS

By definition CMN appear at birth but varieties
of CMN may arise during infancy (so-called
tardive CMN). The lifetime risk for develop-
ment of melanoma in small or medium CMN is
low. Patients with large/giant CMN have been

A

FIGURE 7-4 A. Congenital nevus A medium-sized congenital nevus on the buttock of a child. (continued)
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estimated to have a lifetime risk of at 4.5% to
6.3% for developing melanoma.

Neurocutaneous melanosis is a rare condition
associated with large/giant CMNs, or multiple
�3 cm smaller CMNs. Histologically, melanosis
may be seen at the base of the brain, ventral sur-
faces of the pons, medulla, upper cervical, or
lumbosacral spinal cord. It may be asympto-
matic, or cause seizures, focal neurologic deficits
or obstructive hydrocephalus. The latter symp-
tomatic form carries a worse prognosis.

MANAGEMENT

Small (�1.5 cm) and medium (1.5–20 cm) be-
nign-appearing congenital nevi can be safely
monitored clinically. Their risk of malignant
transformation is too low to warrant removal,
thus patients should be instructed about signs
of malignant transformation and regular skin
examinations should be suffice:

1. Changes in shape. One-half is different from
the other.

2. Irregular or fuzzy borders. Irregular borders
are present.

3. Color variegation. Shades of gray, black,
white are worrisome.

4. Symptoms. Lesion begins to persistently
itch, hurt, or bleed.

Large/giant CMN (�20 cm) are clinically
difficult to manage since the risk of malignant
transformation is present at birth, plus they are
logistically more difficult to remove. It is im-
portant to follow these lesions clinically with
measurements and/or photographs. Complete
surgical removal of the lesion is difficult and of-
ten requires multiple surgeries with tissue ex-
pansion, skin grafting, and/or artificial skin
replacement.

An MRI to screen for neurocutaneous
melanosis should be considered in neonates
with large posterior axial lesions or multiple
satellite nevi. Asymptomatic neurocutaneous
melanosis can be monitored with repeat scans.
Symptomatic neurocutaneous melanosis car-
ries such a poor prognosis that surgical removal
of the large CMN is typically not pursued.

Dermabrasion, laser removal, cryosurgery,
electrocautery, or curettage of congenital nevi
of any size is currently not recommended.

B

FIGURE 7-4 (continued) B. Large/giant congenital melanocytic nevus on the trunk of an infant.
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Synonyms Clark’s nevus, B-K mole.

EPIDEMIOLOGY

Age May appear at any age.
Gender M � F.
Race White � black.
Incidence Estimated 5% of the population.
Etiology Familial tendency.
Genetics Autosomal dominant.

PATHOPHYSIOLOGY

Genetic loci (1p36 and 9p21) have been impli-
cated in familial cases of dysplastic nevi/
melanoma. Immunosuppression also is associ-
ated with an increased risk of dysplastic nevi.

HISTORY

Dysplastic nevi typically appear later in child-
hood (puberty) than benign nevi. They most
frequently involve the trunk and show a
predilection for covered areas of the body
(scalp, breasts in females, and bathing trunk in
males), and are more numerous in sun-exposed
areas.
Skin Symptoms Typically asymptomatic.
Itching or bleeding may be indicators of malig-
nant change.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, or poorly circum-
scribed nodules.
Size 6 to 15 mm.
Color Asymmetrically brown, tan, pink, or
variegated.
Shape Round to oval with irregular or angu-
lated borders.
Distribution Back � chest � extremities.
Predilection for covered areas (scalp, breasts in
females, and bathing trunk in males).

DIFFERENTIAL DIAGNOSIS

Dysplastic nevi can be confused with acquired
nevomelanocytic nevi, small congenital nevi,
melanoma, Spitz nevi, seborrheic keratoses, so-
lar lentigines, and other pigmented lesions.

LABORATORY EXAMINATIONS

Dermatopathology The histologic criteria for
a dysplastic nevus include the following:

1. Architectural disorder with asymmetry of
the lesion.

2. Intraepidermal melanocytes in a single file
or in nests beyond the dermal component.

3. Lentiginous hyperplasia with elongation of
the rete ridges (may be “bridging”).

4. � Fibrotic changes around the rete ridges.
5. � Vascular changes.
6. � Inflammation.

COURSE AND PROGNOSIS

Clinically, it seems atypical nevi are an interme-
diate on the continuum between normal com-
mon nevi and melanoma. The majority of
atypical nevi are clinically stable and not in-
evitable precursors to melanoma. A rare few do
progress to melanoma, especially in patients
with numerous atypical nevi (see Fig. 7-5) or a
positive family history. Thus these patients
should self-check for changes in their moles and
routinely have their skin checked by a physician.

MANAGEMENT

Patients with atypical nevi should have regular
skin examinations with excision and histologic
evaluation of any changing or worrisome le-
sions. These patients should also be educated
and instructed on worrisome signs in moles:

1. Asymmetry in shape. One-half is different
from the other.

2. Border. Irregular borders are present.
3. Color. Color is or becomes variegated.

Shades of gray, black, white are worrisome.

Atypical “dysplastic nevi” are acquired nevi with a
clinically atypical appearance: asymmetry, irregular
borders, and/or color variation. Histologically, they

may exhibit architectural or cytologic atypical cells,
the significance of which is controversial.

ATYPICAL “DYSPLASTIC” MELANOCYTIC NEVUS
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4. Diameter. Greater than 6 mm (may be con-
genital mole, but should be evaluated).

5. Symptoms. Lesion begins to persistently
itch, hurt, or bleed. If a skin lesion is con-
stantly traumatized in any given location
(e.g., waistline, neck) or if lesion is in a high
risk/difficult-to-monitor site such as the
mucous membranes or anogenital area, it
may warrant removal.

It may be harder for patients to follow these
general guidelines given the atypical presenta-

tion of their dysplastic nevi at baseline, thus
routine skin examinations (� photos) with a
physician is recommended. Physicians will be
looking for lesions that “stand out” or differ
from the patient’s other baseline nevi. It is not
recommended to remove all clinically atypical
nevi, rather close follow-up and removal of
changing or worrisome nevi is indicated. Addi-
tionally, first-degree relatives of patients with
melanoma or atypical nevi should have regular
skin checks, and counseling regarding sun
avoidance and protection.

FIGURE 7-5 Dysplastic nevus Numerous atypical nevi on the back of an adolescent.
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Synonyms Blue neuronevus, dermal melano-
cytoma, common blue nevus, blue nevus of
Jadassohn-Tieche.

EPIDEMIOLOGY

Age May appear at any age; 18% are present at
birth.
Gender F � M, 2:1.
Rare Variants Cellular blue nevus, combined
blue nevus-nevomelanocytic nevus, plaque-
type blue nevi.

PATHOPHYSIOLOGY

A blue nevus arises from ectopic dermal
melanocytes. It is thought that melanocytes mi-
grate away from the dermis during the second
half of embryogenesis, and that blue nevi repre-
sent arrested embryonal migration of the
melanocytes. They appear blue because of the

Tyndall phenomenon refracting light from the
deeper location of the nevus cells.

HISTORY

Blue nevi are benign growths that appear during
childhood and adolescence, remain stable in size,
and persist for life. In contrast, cellular blue nevi
are generally �1 cm in size and have a low but
distinct danger of malignant transformation.

PHYSICAL EXAMINATION

Skin Lesions
Type Macule or dome-shaped papule.
Size 2 to 10 mm.
Color Blue, blue–gray, blue–black (Fig. 7-6).
Occasionally has target-like pattern of pigmen-
tation.
Shape Usually round to oval.
Distribution Dorsa of the hands and feet
(50%), scalp or the face (34%), or buttocks (6%).

FIGURE 7-6 Blue nevus Blue–black 6-mm lesion on the buttock of a child.

A blue nevus is an acquired, benign, small, dark-blue
to blue–black, sharply defined papule or nodule of
melanin-producing dermal melanocytes.

BLUE NEVUS
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DIFFERENTIAL DIAGNOSIS

The diagnosis of a blue nevus is usually made
on clinical findings. Although worrisome in
color, blue nevi can be diagnosed by their nor-
mal skin markings. At times, the diagnosis is
confirmed by excision and histologic examina-
tion. The differential diagnosis includes a radia-
tion tattoo, traumatic tattoo (e.g., pencil lead
tip), dermatofibroma, glomus tumor, primary
or metastatic melanoma, venous lake, angioker-
atoma, sclerosing hemangioma, apocrine hidro-
cystoma, and a pigmented spindle cell (Spitz)
nevus.

DERMATOPATHOLOGY

Histology Skin biopsy reveals spindle-shaped
melanocytes grouped in bundles in the middle
and lower third of the dermis.

Dermoscopy Homogenous blue–gray or
blue–black pigmentation.

COURSE AND PROGNOSIS

Common blue nevi appear and persist through-
out life. They may flatten and fade in color over
time. Malignant degeneration is rare.

MANAGEMENT

Common blue nevi smaller than 10 mm in di-
ameter and stable for many years usually do not
need excision. Those larger than 10 mm are
more likely to be the cellular blue nevus vari-
ant, which does have a low risk of malignant
degeneration, and surgical removal is recom-
mended. The sudden appearance or change of
an apparent blue nevus also warrants surgical
excision.

Synonyms Sutton’s nevus, leukoderma ac-
quisitum centrifugum, perinevoid vitiligo.

EPIDEMIOLOGY

Age Typically in patients �20 years. Age
range: 3 to 42 years.
Gender M � F.
Incidence �1% of patients �20 years.
Family History Halo nevi occur in siblings
and in persons with a family history of vitiligo.
Associated Disorders 20% of patients with
halo nevi have vitiligo. Most of them also have
dysplastic nevi.
Halo Depigmentation Around Other Lesions
Typically halo nevi are compound or dermal
nevi at the outset. However, halos have also
been reported with blue nevi, congenital nevi,
Spitz nevi, and melanomas.

PATHOPHYSIOLOGY

The triggering mechanism for halo nevi is un-
clear. It is thought perhaps a halo nevus repre-
sents a cell mediated and/or humoral
autoimmune response against nonspecifically

altered nevomelanocytes. This results in cross-
reactivity to distant nevomelanocytes (sup-
ported by the clinical observation that 20% of
patients with halo nevi also exhibit vitiligo).

HISTORY

Three Stages

1. Development (in months) of halo around
preexisting nevus.

2. Disappearance (months to years) of nevus.
3. Repigmentation (months to years) of halo.

PHYSICAL EXAMINATION

Skin Lesions
Type Nevus: papular. Halo: macular.
Size Nevus: 3 to 10 mm. Halo:1 to 5 mm be-
yond the nevus periphery (Fig. 7-7).
Shape Round to oval.
Color Nevus: pink, brown. Halo: initial ery-
thema followed by depigmented white.
Number 25% to 50% of patients have two or
more halo nevi.
Arrangement Scattered discrete lesions (1–90).
Distribution Trunk (especially the back).

A halo nevus is a nevus (usually compound or der-
mal nevus) that becomes surrounded by a halo of
depigmentation. The nevus then typically undergoes

spontaneous involution and regression followed by
repigmentation of the depigmented area.

HALO NEVUS
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LABORATORY EXAMINATIONS

Dermatopathology Dermal or compound ne-
vus surrounded by lymphocytic infiltrate (lym-
phocytes and histiocytes) around and between
nevus cells. In the halo areas, there is a decrease
or absence of melanin and melanocytes (as
shown by electron microscopy).
Dermoscopy Symmetric, white structureless
area surrounding the nevus.

DIFFERENTIAL DIAGNOSIS

Halo nevi are clinically distinctive, and charac-
terized by a non worrisome junctional, dermal,
or compound central nevus. In rare instances,
halos of depigmentation can be seen around
congenital nevi, atypical nevi, blue nevi, Spitz
nevi, primary or metastatic melanoma, der-
matofibromas, warts, or molluscum.

COURSE AND PROGNOSIS

The majority of halo lesions undergo sponta-
neous resolution, with subsequent clearing of
the depigmented areas. In a few cases, the halo
nevi persist or the nevus regresses, yet the de-
pigmentation persists. Finally, in very rare in-
stances (in adults), multiple halo nevi may be a
precursor or sign of melanoma.

MANAGEMENT

Halo lesions undergo spontaneous resolution
and the central regressing nevus need not be re-
moved. But the central nevus and complete skin
should routinely be evaluated for clinical crite-
ria of malignancy (variegation of pigment and
irregular borders) as a halo can rarely be associ-
ated with melanoma (ocular or cutaneous).
Worrisome or atypical lesions should be excised
and sent for histologic evaluation.

FIGURE 7-7 Halo nevus Raised red–brown
nevus with a depigmented halo surrounding it.

Synonyms Speckled lentiginous nevus, spotty
nevus, spotted grouped pigmented nevus,
nevus-on-nevus, zosteriform lentiginous nevus.

EPIDEMIOLOGY

Age Macular component usually present at
birth, but can appear later in life.
Incidence Present in 1.7/1000 newborns,
found in 2% of the adult population.
Gender M � F.

PATHOPHYSIOLOGY

The pathogenesis of a nevus spilus is unclear,
but may represent a localized change in neural

crest melanoblasts leading to the simultaneous
or subsequent development of multiple differ-
ent types of nevi. Genetic and environmental
factors may play a role.

HISTORY

The macular component of a nevus spilus is
usually present at birth, but can be acquired.
Gradually more and more nevi appear superim-
posed on the congenital macule giving the ne-
vus a “speckled” appearance. The entire lesion is
typically asymptomatic and persists for life,
growing proportionately with the child. Rarely,
the nevi within the nevus spilus can become
atypical.

A nevus spilus is a flat brown macule dotted with
superimposed smaller dark brown-to-black nevi

(junctional nevi, compound nevi, Spitz nevi, blue
nevi) that develop over time.

NEVUS SPILUS
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PHYSICAL EXAMINATION

Skin Findings
Type Background: macular. Superimposed
nevi: small macules or papules (Fig. 7-8).
Color Background: light-brown. Superim-
posed nevi: brown, blue, or dark brown–black.
Size and Shape Background: 1 to 20 cm. Su-
perimposed nevi: 1 to 6 mm.
Sites of predilection Torso and extremities.

DIFFERENTIAL DIAGNOSIS

A nevus spilus can be confused with a café au
lait macule, Becker’s nevus, compound nevus,
congenital nevus, and/or junctional nevus.

LABORATORY EXAMINATIONS

Dermatopathology Background: epidermal
hyperpigmentation with macromelanosomes
or lentiginous melanocytic hyperplasia. Super-
imposed nevi: histologic changes of a congeni-
tal, junctional, compound, blue, Spitz, or
atypical nevus.

DIFFERENTIAL DIAGNOSIS

A nevus spilus can be confused with agminated
nevi (the latter has no background lesion).

FIGURE 7-8 Nevus spilus Large tan macule dotted with numerous superimposed small dark nevi.
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COURSE AND PROGNOSIS

Nevus spilus rarely develop into malignant
melanoma, and often persist throughout life
asymptomatic and unchanging.

MANAGEMENT

Because nevus spilus does have nevus areas
within it, its nevi should be monitored clinically
for signs of worrisome changes, which include
the following:

1. Asymmetry in shape. One-half is different
from the other.

2. Border. Irregular borders are present.
3. Color. Color is or becomes variegated.

Shades of gray, black, white are worrisome.
4. Symptoms. Lesion begins to persistently

itch, hurt, or bleed.

The lesions tend to be several centimeters in
diameter, thus prophylactic surgical excision is
not recommended nor warranted. Routine clin-
ical examination with biopsies and histologic
evaluation of any worrisome central nevi is the
current recommended approach.
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An experienced dermatopatholo-
gist is critical when evaluating Spitz
nevi since histologically they can
look very worrisome and be mis-

taken for melanoma with dire consequences for
the child.

Synonyms Spitz tumor, benign juvenile
melanoma, epitheloid cell–spindle cell nevus,
Spitz juvenile melanoma.

EPIDEMIOLOGY

Age Appears between ages 3 and 13 years.
Rarely seen at birth. Rare in persons �40 years.
Gender M � F.
Incidence 1.4:100000 in Australia.

PATHOPHYSIOLOGY

The pathogenesis of a Spitz nevus is unclear.
The increased incidence in children, during
pregnancy and puberty suggests developmental
and hormonal influence.

HISTORY

Spitz nevi typically appear suddenly, rapidly
grow, and then plateau. They can remain stable
for years. They are typically asymptomatic and
may persist for life or develop into a dermal
nevus.

PHYSICAL EXAMINATION

Skin Findings
Type Papule or nodule.
Color Pink, tan to red–brown color (Fig. 7-9).
Size 2 mm to 2 cm (average diameter: 8 mm)
Shape Round, dome-shaped.
Distribution 42% found on the head and neck
of children/adolescents.

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

The diagnosis of a Spitz nevus is usually made
clinically. The differential diagnosis includes a der-
mal nevus, pyogenic granuloma, hemangioma,
molluscum, dermatofibroma, mastocytoma, juve-
nile xanthogranuloma, and nodular melanoma.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows large
nests of epitheloid and spindle cells with abun-
dant cytoplasm and occasional mitotic figures.
The nests extend into the dermis in a character-
istic “raining down” pattern. There are also coa-
lescent eosinophilic globules (Kamino bodies)
present in the basal layer in 80% of biopsies.

COURSE AND PROGNOSIS

Spitz nevi appear suddenly and enlarge rapidly.
They then plateau and persist for years, some
may morphologically change into a dermal ne-
vus. Spitz nevi are benign but there are case
reports of “metastatic Spitz nevi” in which

A Spitz nevus is a benign small red–brown, dome-
shaped nodule that appears suddenly (typically on
the face) of a child. Despite the benign course of the

lesion, the histology is misleadingly worrisome, with
spindle and epitheloid cells, some of which are atyp-
ical in appearance, resembling a melanoma.

SPITZ (SPINDLE AND EPITHELIOID CELL) NEVUS
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nevus cells are found in local lymph nodes (the
significance of which is unclear) and rare in-
stances of Spitz progression to melanoma.

MANAGEMENT

Because Spitz nevi are benign, in cases with a clas-
sic appearance and clinical history, no treatment

is needed. However, the rapid onset and growth of
the lesion is often worrisome to clinicians and the
lesions are often removed by excisional biopsy.
Once excised, good dermatopathologic examina-
tion is needed to distinguish the Spitz nevi from
melanoma. And several consultative opinions
may be necessary to rule out melanoma in bor-
derline or atypical Spitz lesions.

FIGURE 7-9 Spitz nevus A red–brown dome-shaped papule that was growing rapidly on a child’s leg.

EPHELIDES

Ephelides (freckles) are light-brown macules
that occur on sun-exposed skin most frequently
observed in light-skinned individuals.
Synonym Freckles.

EPIDEMIOLOGY

Age Not present at birth. Usually appear be-
fore age 3 with sun exposure.
Gender M � F.

Season Increase in size, number, and degree
of pigmentation during summer. Decrease in
winter.
Etiology Related to sun exposure. Maybe au-
tosomal dominantly inherited. Linked with
light skin color and red or blond hair.

PATHOPHYSIOLOGY

Sun exposure stimulates the melanocytes to fo-
cally produce more melanin, and the more fully
melanized melanosomes are transported from
the melanocytes to the keratinocytes.

EPIDERMAL MELANOCYTIC DISORDERS
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PHYSICAL EXAMINATION

Skin Findings
Type 1- to 5-mm macules.
Color Light-brown to brown.
Shape Round to stellate.
Distribution Sun-exposed skin: nose, cheeks
(Fig. 7-10), chest, shoulders, arms, and upper
back.

LABORATORY EXAMINATIONS

Dermatopathology Normal number of
melanocytes but increased melanin content in
the basal keratinocytes.
Wood’s Lamp May accentuate and reveal
more freckling.

DIFFERENTIAL DIAGNOSIS

The diagnosis of ephelides is made clinically.
Ephelides (freckles) differ from lentigines in
that ephelides are only in sun-exposed areas and
eventually fade with time, whereas lentigines

can be found on any site and persist despite sun
avoidance.

COURSE AND PROGNOSIS

Mild sun-induced ephelides are benign (unless
associated with XP) and tend to disappear with
age. Severe sunburn-induced freckles (from a
blistering sunburn) are typically more stellate in
shape and permanent. When extensive ephelides
are seen in persons with dark hair, xeroderma
pigmentosum (XP) or a heterozygous carrier
for XP should be considered.

MANAGEMENT

Ephelides are benign, fade with time, and do
not require treatment. However, they are a
marker for increased sun susceptibility coupled
with past UV damage. Thus freckled individuals
should have regular skin examinations and be
counseled regarding avoidance of sun exposure
and good sunscreen application.

FIGURE 7-10 Ephelides Scattered brown freckles on the cheek of a 9-year-old child.
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Cosmetically, ephelides can be masked by
cover-up makeup, and eventually lighten with
time and sun avoidance. For faster results,
ephelides can be lightened with �-hydroxy, sali-
cylic, azeleic acid, hydroquinone, tretinoin, liq-
uid nitrogen, or laser. Care must be taken in
these approaches not to worsen the cosmetic
outcome with subsequent dyspigmentation.

LENTIGO SIMPLEX AND LENTIGINES-
ASSOCIATED SYNDROMES

A lentigo simplex is a well-circumscribed
brown macular lesion with increased numbers
of melanocytes (which distinguishes them from
ephelides) without any predilection for sun-ex-
posed areas (differing from adult solar lentig-
ines). There are also several syndromes
characterized by lentiginosis (Table 7-1).

EPIDEMIOLOGY

Age Can be at or near birth, increase during
adolescence, and persist for life. May also be a
marker for a lentiginosis syndrome (see Table 
7-1).
Gender M � F.
Race All equally.

PATHOPHYSIOLOGY

An increased number of melanocytes produce
more melanin resulting in hyperpigmented
macules. The cause is unknown, but may be
from a genetic alteration of the neuroectoderm.

PHYSICAL EXAMINATION

Skin Findings
Type Macules to patches (Fig. 7-11).
Size �5 mm.
Color Tan, light-brown, dark-brown, or black.
Shape Round or oval.
Number Maybe solitary or numerous.
Distribution Can be found on any cutaneous
surface including palms, soles, and mucous
membranes.

DIFFERENTIAL DIAGNOSIS

The diagnosis of lentigines is made by clinical
examination. Lentigines can be difficult to dis-
tinguish from ephelides, junctional nevi, solar
lentigines, or macular seborrheic keratoses.
Lentigines differ from ephelides (freckles) in
that ephelides can eventually fade, lentigines
persist for life.

FIGURE 7-11 Lentigines Scattered brown macular spots on the back of a child with multiple lentigines
(LEOPARD) syndrome.
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Disorder Synonyms Age Etiology Cutaneous Findings Associated Features

Eruptive Adolescents and Widespread occurrence of
lentiginosis young adults several hundred lentigines

over months to years
Segmental Lentigines confined to one Dermatomal type: benign.

lentiginosis side of the body Nondermatomal type may be
associated with CNS 
abnormality

Nevus spilus Nevoid lentigo Infancy or Macular café au lait background Typically benign. Rare malignant
childhood with overlying 1–3 mm more transformation into melanomas

deeply pigmented spots have been reported
PUVA PUVA Disseminated hyperpigmented Occur in 10%–40% of PUVA

lentigines treatments macules patients
Inherited patterned Infancy or early AD inherited Lentiginosis of face, lips, 

lentiginosis in blacks childhood extremities, buttocks, and 
palmoplantar surfaces

Multiple lentigines LEOPARD syndrome, Infancy and AD inherited, Multiple lentigines especially L � Lentigines
syndrome Moynahan syndrome, evolve until mutation in on upper trunk and neck. E � EKG abnormalities

Gorlin syndrome adulthood PTPN 11 gene Mucosal surfaces spared O � Ocular hypertelorism
P � Pulmonary stenosis
A � Abnormal genitalia
R � Retardation of growth
D � Deafness

(continued)
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TABLE 7-1 Lentiginous Syndromes (continued)

Disorder Synonyms Age Etiology Cutaneous Findings Associated Features

LAMB and NAME Syndrome myxoma, Childhood AD inherited, Multiple lentigines; ephelides,  L � Lentigines
syndromes Carney syndrome mapped to blue nevi, mucocutaneous A � Atrial myxoma

4q21.1–q22.3 myxoma M � Mucocutaneous myxoma
B � Blue nevi
N � Nevi
A � Atrial myxoma
M � Mucocutaneous myxoma
E � Ephelides

Peutz-Jeghers Periorificial Infancy and early AD inherited, mutation Brown–black macules around Jejunal polyposis, increased
syndrome lentiginosis childhood in the STK11 gene mouth, lips, buccal mucosa, risk of GI and non-GI 

hands, and feet malignancies
Cronkhite-Canada Brown macules on GI polyposis

syndrome face and extremities. 
Alopecia and dystrophic
nail changes

Tay’s syndrome AR? inherited Multiple lentigines, vitiligo, Growth retardation, MR, 
cirrhosis, café au lait macules and hypersplenism, multiple skeletal

canities defects
Soto’s syndrome Lentigines of the Macrocephaly, unusual facies,

penile shaft and skeletal abnormalities
glans penis

Centrofacial Lentiginosis Lesions appear AD inherited Closely clustered lentigines Status dysraphicus, 
neurodysraphic centrofaciale at age 1–10 on the nose and infraorbital neuropsychiatric disorder, 
lentiginosis areas; mucous membranes epilepsy

spared
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LABORATORY EXAMINATIONS

Dermatopathology Increased number of
melanocytes along the dermal–epidermal junc-
tion and elongation of the rete ridges.
Electron Microscopy Melanin macroglobules
found in the of melanocytes, keratinocytes, and
melanophages.
Wood’s Lamp May accentuate and reveal
more lentigines.
Dermoscopy Light-brown structureless or
reticular pattern.

COURSE AND PROGNOSIS

Lentigines, as an isolated finding, are benign and
asymptomatic. Typically, the pigmented macules
are present at or near birth, increase in number
during puberty, persist for life but may fade
slightly in adulthood. Their presence may be a
marker of a more systemic lentiginosis syndrome.

MANAGEMENT

Lentigines are benign and do not require treat-
ment.

Cosmetically, lentigines can be masked by
cover-up makeup, and eventually lighten with
time. For faster results, lentigines can be light-
ened with �-hydroxy, salicylic, azeleic acid, hy-
droquinone, tretinoin, liquid nitrogen, or laser.
Care must be taken in these approaches not to
worsen the cosmetic outcome with subsequent
dyspigmentation.

Lesions on acral skin or mucous membranes
should be monitored for clinical atypia because
they can rarely progress to lentigo maligna. Al-
though commonly restricted to the cutaneous
surface only, patients with generalized lentigi-
nosis should be monitored for systemic disease.

PEUTZ-JEGHERS SYNDROME

Peutz-Jeghers syndrome is a rare autosomal
dominantly inherited disorder characterized by
familial polyposis and lentigines on the lips and
oral mucous membranes. Polyps in the GI tract
may occur, with abdominal symptoms mani-
festing in childhood or early adulthood.

EPIDEMIOLOGY

Age Lentigines appear in infancy and early
childhood. GI polyps appear in late childhood,
before age 30.

Gender M � F.
Genetics Autosomal dominant with 100%
penetrance and variable expressivity; �40% of
cases are due to spontaneous mutations.
Etiology Mutation in the STK11 gene.

HISTORY

The lentigines can be congenital or may develop
during infancy and early childhood. The pig-
mented macules may disappear over time on the
lips, but the pigmentation of the mouth does not
disappear and is therefore the sine qua non for
the diagnosis. The lentigines occur in some pa-
tients who never have abdominal symptoms.
Systems Review Abdominal pain can present
anytime between ages 10 and 30. GI bleeding,
melena, hematemesis, and anemia may also oc-
cur. The small bowel is most often affected, but
large bowel, stomach, and esophageal polyps
may also occur.

PHYSICAL EXAMINATION

Skin Findings
Type Macule.
Color Dark-brown or black.
Size 2 to 5.0 mm. Lentigines on the face are
smaller than those on the palms and soles and
in the mouth.
Shape of Individual Lesion Round or oval.
Arrangement of Multiple Lesions Closely set
clusters of lesions.
Distribution of Lesions Intraoral lentigines
are the sine qua non of Peutz-Jeghers syn-
drome; the lesions are dark-brown, black, or
bluish-black. They are irregularly distributed on
the gums, buccal mucosa, and hard palate (Fig.
7-12). Lentigines also occur on the lips, around
the mouth, nose, palms, soles, hands, and nails.
Nails May have longitudinal melanonychia
(pigmented streaks or diffuse involvement of
the nail bed).
GI Tract Polyps, which may lead to abdominal
pain, GI bleeds, intussusception, and obstruction.

LABORATORY EXAMINATIONS

Dermatopathology On skin biopsy, there is
increased melanin in the melanocytes and basal
cells.
Electron Microscopy Numerous melano-
somes with melanocytes and keratinocytes.
Pathology of GI Polyps Hamartomas, with
mixture of glands and smooth muscle.
Hematologic Anemia from blood loss may be
present.



SECTION 7 DISORDERS OF MELANOCYTES 137

Gastroenterology Stool examinations may
reveal occult bleeding.
Radiologic Studies Imaging of the GI tract is
important in patients with the clinical presenta-
tion of multiple lentigines of the type noted
earlier.

DIFFERENTIAL DIAGNOSIS

In Peutz-Jeghers syndrome the mucosal pig-
mentation (intraorally) is the constant feature
that remains throughout life. The differential di-
agnosis for mucosal hyperpigmentation in-
cludes normal mucosal pigmentation in darker
skin types, amalgam tattoos, and staining from
zidovudine therapy. The lentigines of Peutz-
Jeghers can be differentiated from ephelides by
being much darker and occurring in areas not
exposed to sunlight (e.g., palms, soles). Also, the
lentigines are not widely distributed as in the
multiple lentigines syndrome (LEOPARD syn-
drome); they do not occur on the trunk or ex-
tremities, but are localized to the central areas of
the face, palms and soles, and dorsa of the hands.

COURSE AND PROGNOSIS

There is a normal life expectancy. Symptomatic
GI polyps are the most difficult aspect of this

syndrome and may require multiple polypec-
tomies to relieve the symptoms. There is also an
increased risk of developing gastrointestinal
and pancreatic carcinoma.

MANAGEMENT

Skin Lentigines are benign and do not require
treatment. Cosmetically, lentigines can be
masked by cover-up makeup, and eventually
lighten with time. For faster results, lentigines
can be lightened with �-hydroxy, salicylic,
azeleic acid, hydroquinone, tretinoin, liquid ni-
trogen, or laser. Care must be taken in these ap-
proaches not to worsen the cosmetic outcome
with subsequent dyspigmentation.
Other It is recommended that patients with
Peutz-Jeghers syndrome have:

1. Hematocrit checked every 6 months for
anemia.

2. Stool examination annually looking for oc-
cult blood.

3. Routine examinations with a gastroenterolo-
gist and appropriate GI studies (for patients
�10 years, small bowel follow-through ex-
aminations, upper endoscopies, and
colonoscopies every 2 years).

4. Surgical polypectomies for symptomatic or
large �1.5 cm) GI polyps.

FIGURE 7-12 Peutz-Jeghers syndrome Scattered dark-brown macules on the lips and buccal mucosa of a
child with Peutz-Jeghers syndrome. The pigmented macules on the lips may fade with time, but the intraoral pig-
mentation persists for life.
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MULTIPLE LENTIGINES SYNDROME

The multiple lentigines syndrome is a multior-
gan genodermatosis commonly referred to by
its mnemonic: LEOPARD syndrome. Its princi-
pal visible manifestation is generalized lentig-
ines (dark-brown macules).

The seven features in the mnemonic are the
following:

L (lentigines)
E (EKG abnormalities)
O (ocular hypertelorism)
P (pulmonary stenosis)
A (abnormal genitalia)
R (retardation of growth or dwarfism)
D (deafness).

Synonyms Multiple lentigines syndrome, car-
diocutaneous syndrome, hypertrophic obstruc-
tive cardiomyopathy and lentiginosis,
lentiginosis profusa syndrome, progressive car-
diomyopathic lentiginosis, Moynahan syn-
drome, Gorlin syndrome.

EPIDEMIOLOGY

Age Lentigines usually present at birth. Extra-
cutaneous features do not appear until puberty.
Mean age of diagnosis: 14 years.
Gender M � F.
Incidence Rare.
Genetics Autosomal dominant inheritance
with variable expressivity.
Etiology Mutation in PTPN11 gene

HISTORY

The lentigines are often congenital and increase
in number, size, and darkness around puberty.
They then begin to fade slowly throughout
adulthood. Extracutaneous features are usually
not manifested until puberty and include pul-
monary stenosis, obstructive cardiomyopathy,
atrial septal defects, primary pulmonary hyper-
tension, pectus deformities, kyphoscoliosis, hy-
pospadias, cryptorchidism, mental retardation,
and sensorineural hearing loss. Cardiac abnor-
malities result in the greatest morbidity associ-
ated with the syndrome.

PHYSICAL EXAMINATION

Skin Findings
Type Numerous well-demarcated macules.
Size 1 to 5 mm.

Color Tan, brown, or black.
Shape Round or oval.
Distribution Lentigines are concentrated on the
face (Fig. 7-13A), neck, and upper trunk (Fig.
7-13B) but may also involve the arms, palms, soles,
and genitalia. Mucous membranes are spared.

General Findings
Skeletal Growth retardation (�25th per-
centile), hypertelorism, pectus deformities,
kyphoscoliosis, and winged scapulae.
Cardiopulmonary Includes pulmonary steno-
sis and conduction defects.
Genitourinary Gonad hypoplasia, renal agen-
esis.
Neurologic Sensorineural deafness, abnormal
EEG, slowed peripheral nerve conduction.

LABORATORY EXAMINATIONS

Dermatopathology There is increased num-
ber of melanocytes in the basal layer.
Electron Microscopy Increased number/size
of melanosomes in the keratinocytes.

DIFFERENTIAL DIAGNOSIS

Other lentiginous syndromes such as Peutz-
Jeghers should be considered. The multiple
lentigines syndrome typically has facial lentig-
ines with sparing of the mucous membranes,
whereas Peutz-Jeghers syndrome has marked in-
traoral involvement. Other lentigines syndromes
and their features are listed in Table 7-1.

COURSE AND PROGNOSIS

The skeletal, cardiac, and endocrine abnormali-
ties are the most problematic. The lentigines are
only of cosmetic concern and can get darker,
larger, and more numerous with age.

MANAGEMENT

Lentigines are benign and do not require treat-
ment. Cosmetically, lentigines can be masked by
cover-up makeup, and eventually lighten with
time. For faster results, lentigines can be light-
ened with �-hydroxy, salicylic, azeleic acid, hy-
droquinone, tretinoin, liquid nitrogen, or laser.
Care must be taken in these approaches not to
worsen the cosmetic outcome with subsequent
dyspigmentation.

The skeletal, cardiac, and endocrine abnor-
malities are the most problematic for LEOPARD
patients. Although the extracutaneous features
are usually not manifested until puberty,
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LEOPARD patients need to be monitored and
managed for pulmonary stenosis, obstructive
cardiomyopathy, atrial septal defects, primary
pulmonary hypertension, pectus deformities,

kyphoscoliosis, hypospadias, cryptorchidism,
mental retardation, and sensorineural hearing
loss. Cardiac abnormalities result in the greatest
morbidity associated with the syndrome.

B

A

FIGURE 7-13 Multiple lentigines syndrome A. Scattered brown macules on the face of an individual
with the multiple lentigines syndrome. B. Scattered brown macules on the back of an individual with multiple
lentigines syndrome.
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140TABLE 7-2 Café Au Lait Macules and Associated Syndromes

Disorder Synonyms Cutaneous Findings Associated Features

Neurofibromatosis type 1 (NF-1) von Recklinghausen’s disease CALM, axillary/intertriginous freckling, Lisch nodules, optic gliomas, macrocephaly,
cutaneous neurofibromas, peripheral CNS tumors, seizures, kyphoscoliosis,
nerve sheath tumors, large congenital sphenoid wing dysplasia, thinning of
nevi, xanthogranulomas ribs, bowing deformity of the tibia and

ulna, pseudoarthroses
Watson syndrome ? Variant of NF-1 CALM, intertriginous freckling Intellectual deficit, short stature, pulmonary

valve stenosis
Neurofibromatosis type 2 (NF-2) Central neurofibromatosis CALM may occur, few or absent Acoustic neuromas, intracranial and intraspinal

neurofibromas tumors, lens opacities
Neurofibromatosis type 5 (NF-5) Segmental neurofibromatosis CALM, intertriginous freckling,  Deeper involvement within the involved body

neurofibromas in a segmental segment (bony or soft-tissue growths)
distribution

Neurofibromatosis type 6 (NF-6) Familial café au lait macules CALM, intertriginous freckling Rarely skeletal or learning abnormalities, Lisch 
nodules

Albright syndrome Polyostotic fibrous dysplasia, McCune- CALM with more jagged “coast of Polyostotic fibrous dysplasia, endocrine 
Albright syndrome Maine” borders (Fig. 7-14) dysfunction, sexual precocity

Jaffe-Campanacci syndrome CALM with more jagged “coast of Nonossifying fibromas, mental retardation,
Maine” borders, nevi, perioral hypogonadism, precocious puberty; ocular,
freckle-like macules skeletal, and cardiac abnormalities

Piebaldism CALM, congenital depigmented Rarely mental retardation ananglionic megacolon,
patches Hirschsprung diseasex

(continued)
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TABLE 7-2 Café Au Lait Macules and Associated Syndromes (continued)

Disorder Synonyms Cutaneous Findings Associated Features

Westerhof syndrome CALM, hypopigmented macules Mild mental retardation, short stature, skeletal 
abnormalities

Tuberous sclerosis Epiloa, Bourneville disease CALM, hypomelanotic macules, Seizures, mental retardation, rhabdomyomas, 
adenoma sebaceum, periungal calcified brain nodules
fibromas, Shagreen patches

Ataxia telangiectasia Louis-Bar syndrome CALM, telangiectasia of conjunctiva, Ataxia, myoclonus, choreoathetosis, impaired
neck: hyper- and hypopigmentation cell-mediated and humoral immunity

Silver-Russell syndrome Russell-Silver syndrome CALM, diffuse brown patches, achromic IUGR, macrocephaly, triangular facies, ambiguous
macules may be present genitalia, clinodactyly, hyperhidrosis

Bloom syndrome CALM, photosensitivity, Stunted growth, dolicocephaly, high-pitched voice,
telangiectatic rash testicular atrophy, immune deficiencies

Multiple endocrine neoplasia MEN type IIb CALM; multiple mucosal neuromas Marfanoid habitus, thickened corneal nerves,
type III (MEN-III) on lips, oral cavity, and eyelids; GI ganglioneuromatosis, pheochromocytoma,

abnormal pigmentation medullary thyroid carcinoma
Turner’s syndrome Gonadal dysgenesis, XO syndrome CALM, epicanthal folds, hypertelorism, Short stature, deafness, gonadal dysgenesis

webbed neck, redundant neck skin, (with sexual retardation), bicuspid aortic 
lymphedema, alopecia areata valve, PDA, coarctation of aorta, renal 

abnormalities
Cowden’s disease Multiple hamartoma syndrome CALM, multiple trichilemmomas, Breast cysts/malignancy, thyroid malignancies,

oral papillomatosis, acral keratoses GI polyps, ovarian cysts, uterus 
adenocarcinomas
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CAFE AU LAIT MACULES AND
ASSOCIATED SYNDROMES

Café au lait macules (CALM) are large, round,
well-circumscribed, light-brown patches that
range in size from 1.0 to 5.0 cm. One to three
CALM are seen in 10% to 28% of normal indi-
viduals, but more than three CALM may be a
marker for several syndromes such as neurofi-
bromatosis (Table 7-2).

EPIDEMIOLOGY

Age Present at birth or soon after. Can in-
crease in size and number with age.
Gender M � F.
Prevalence Present in 10% to 28% of the nor-
mal population.
Race Blacks � whites.
Etilogy Unclear.

PATHOPHYSIOLOGY

The defect leading to CALM formation has not
been identified. CALM hyperpigmentation is
caused by increased melanogenesis and subse-
quent higher melanin content in the ker-
atinocytes.

PHYSICAL EXAMINATION

Skin Findings
Type Macule to patch.
Size 2 mm to 15 to 20 cm (Fig. 7-14).
Color Light-brown: “coffee with milk.”
Shape Round to oval.
Distribution May occur anywhere on the body
except mucous membranes.

LABORATORY EXAMINATIONS

Dermatopathology Increase in basal layer
pigmentation with giant pigment granules in
both the melanocytes and keratinocytes. Giant
macromelanosomes (up to 5 �L in diameter)
are usually present.

FIGURE 7-14 Café au lait macule (CALM) Large brown macule with irregular “coast of Maine” jagged
borders in a girl with Albright syndrome.
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Wood’s Lamp May accentuate and reveal
CALM unapparent to visible light.

DIFFERENTIAL DIAGNOSIS

A CALM can be confused with an early nevus
spilus, linear nevoid hyperpigmentation,
Becker’s nevus, postinflammatory hyperpig-
mentation, or a phytophotodermatitis.

COURSE AND PROGNOSIS

One to three CALM are common in normal in-
dividuals. They appear at or near birth, and
grow proportionally with the child and are
asymptomatic for life.

More than three CALM in one individual is
rare (0.5% of the population) and can be a sign
of a neurocutaneous disease such as neurofibro-
matosis, tuberous sclerosis, Albright’s syndrome
(polyostotic fibrous dysplasia), ataxia telangiec-
tasia, Silver’s syndrome, basal cell nevus syn-
drome, Turner’s syndrome, or Cowden’s
disease.

MANAGEMENT

CALM are asymptomatic, benign, and do not
require treatment. Cosmetically, CALM can be
masked by cover-up makeup, or lightened/
cleared with laser.
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CONGENITAL DERMAL 
MELANOCYTOSIS 
(MONGOLIAN SPOT)

Lesions of congenital dermal melanocytosis are
benign, blue–black large macular lesions char-
acteristically located over the lumbosacral area
most commonly seen in Asian, black, and His-
panic populations. They typically self-resolve
during childhood.

EPIDEMIOLOGY

Age Present at birth and fades during first 1 to
2 years of life.
Gender M � F.
Race Seen in 90% to 100% of Asian infants,
65% to 95% of black infants, 85% of South
American Indian infants, 63% of Indian infants,
46% of Hispanic infants, and �13% of white
infants.
Etiology Dermal location of melanocytes re-
sults in blue–gray appearance to the skin (Tyn-
dall’s phenomenon).

PATHOPHYSIOLOGY

Melanocytes undergo embryonic migration
from the neural crest to the epidermis. It is
thought that these lesions represent migrational
arrest with resultant ectopic melanocytes in the
dermis, that appear blue–black from the Tyn-
dall phenomenon (longer wavelength colors:
red, orange, and yellow are not reflected, but
shorter wavelengths colors: blue and violet are
reflected giving these lesions the blue color).

HISTORY

Lesions of dermal melanocytosiss develop in
utero and are most noticeable at birth. They are
asymptomatic, benign, and darker in color until
age 1 year, enlarge in size until age 2 years, and
then spontaneously disappear by age 10 to 12
years. Only 3% to 4% of these lesions persist for
life. No melanomas have been reported to occur.

PHYSICAL EXAMINATION

Skin Findings
Type Poorly circumscribed macule to patch.
Color Deep brown, slate gray to blue–black.
Size Ranges from 1 cm to extensive areas
(85% of cases occupy �5% of the body and
only 5% involve �15% of the body surface
area).
Number Typically single lesion, rarely multiple.
Distribution Anywhere especially buttock,
back, shoulders.
Sites of Predilection Lumbosacral region
(Fig. 7-15) � back � rest of body

DIFFERENTIAL DIAGNOSIS

Lesions of dermal melanocytosis are sometimes
mistaken for ecchymoses, but the areas are non-
tender. Congenital dermal melanocytosis must
also be differentiated from a nevus of Ota, a ne-
vus of Ito, and blue nevus.

LABORATORY EXAMINATIONS

Dermatopathology Elongated spindle-shaped
melanocytes are present in the mid- to deep
dermis.
Electron microscopy Dermal melanocytes
have a preponderance of mature melanosomes.

MANAGEMENT

Treatment is unnecessary because these lesions
tend to fade by age 10 to 12 in the majority of
individuals. Lesions of congenital dermal
melanocytosis persist in only 3% to 4% of the
population. Cosmetically, lesions can be cov-
ered with makeup or laser lightening of the le-
sion is possible. Extensive dermal melanocytosis
should raise the possibility of phakomatosis
pigmentovascularis types II and IV.

DERMAL MELANOCYTIC DISORDERS
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NEVUS OF OTA, NEVUS OF ITO

The nevus of Ota is a unilateral bluish-gray
macular discoloration in the periorbital re-
gion (trigeminal nerve, first and second
branches). The nevus of Ito is a similar
blue–gray discoloration located on the neck
and shoulder.
Synonyms Nevus fuscocaeruleus ophthalmo-
maxillaris, nevus fuscocaeruleus acromiodel-
toideus, oculodermal melanocytosis, congenital
melanosis bulbi, melanosis bulborum and aber-
rant dermal melanocytosis, progressive melanosis
oculi, persistant berrant dermal melanocytosis,
oculomucodermal melanocytosis.

EPIDEMIOLOGY

Age Bimodal age distribution: 50% are pres-
ent at birth or in the first year of life, 36% ap-
pear between the ages of 11 and 20 years.
Gender F � M, 5:1.
Race More prevalent in Asians (75% of cases);
less commonly seen in East Indians and blacks;
and rarely seen in whites.

Prevalence Primary complaint in 0.4% to
0.8% of outpatient visits in Japan.
Etiology Dermal location of melanocytes
results in blue–gray appearance of the skin
(Tyndall’s phenomenon).

PATHOPHYSIOLOGY

During embryonic development, melanocytes
migrate from the neural crest to the epidermis. It
is thought that the nevus of Ota and nevus of Ito
represent melanocytes that have experienced mi-
grational arrest in the dermis. Some have specu-
lated that there is a hormonal influence as well,
accounting for the lesions that appear at puberty
and the female predominance. Trauma has also
been reported as a triggering mechanism.

The nevi of Ota and Ito appear blue–black
from the deep dermal location of the
melanocytes and the optical Tyndall’s phenom-
enon (longer wavelength colors: red, orange,
and yellow are not reflected, but shorter wave-
lengths colors: blue and violet are reflected thus
visibly blue–black in color).

FIGURE 7-15 Congenital Dermal Melanocytosis Asymptomatic macular blue–gray pigmentation on the
leg of an infant.
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HISTORY

Nevi of Ota/Ito are sometimes present at birth,
or can appear during childhood/puberty. They
may increase in intensity and extent during the
first year of life. They persist for life. Most nevi
of Ota/Ito are benign. There are rare reports of
sensorineural deafness and melanoma associ-
ated with these lesions.

PHYSICAL EXAMINATION

Skin Findings
Type Poorly demarcated macules to patches
with speckled or mottled appearance.
Color Patchy blue–gray, blue–black.
Size 1 to 10 cm.
Distribution Ota: Typically unilateral, perior-
bital region, can involve ipsilateral sclera (Fig.
7-16). Fifty percent of cases involve the oph-
thalmic and maxillary branches of the fifth cra-
nial nerve. Rarely, pigmentation can also
involve conjunctiva, cornea, retina, lips, palate,
pharynx, or nasal mucosa. Ito: Typically unilat-
eral neck/shoulder region in the distribution of

the posterior supraclavicular and lateral cuta-
neous nerves. In �5% of cases, these nevi can
be bilateral. Nevi of Ota and Ito may also coex-
ist in the same patient.

General Findings
Most nevi of Ota and Ito are seen as an isolated
cutaneous findings; 9% of congenital nevus of
Ota is associated with open-angle glaucoma.
Other rare associations include cellular blue
nevi, nevus flammeus (phakomatosis pigmen-
tavascularis), and malignant melanoma.

Differential Diagnosis
Nevi of Ito and Ota are sometimes mistaken for
ecchymoses, but the areas are nontender. Nevi
of Ito and Ota must also be differentiated from
congenital dermal melanocytosis, blue nevi,
melasma, and vascular malformations.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy demonstrates
increased number of dendritic melanocytes in
the mid-to-deep dermis.

FIGURE 7-16 Nevus of Ota Periorbital blue–gray pigmentation with scleral involvement.
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MANAGEMENT

Nevi of Ota and Ito do not require treatment.
Cosmetically, they can be masked by cover-up
makeup. They can also be lightened by laser. Be-
cause of their risk of malignancy, these nevi

should be followed annually and new subcuta-
neous nodules should be biopsied for histologic
examination. If ocular pigmentation is present,
routine ophthalmologic examination (checking
for glaucoma and/or ocular melanoma) is
recommended.
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Color Dull pink to red.
Distribution Head and neck.
Sites of Predilection Nape of neck (22%),
glabella (20%) (Fig. 8-1A), and eyelids (5%).

DIFFERENTIAL DIAGNOSIS

Salmon patch is the most common vascular
birthmark. Its classic locations and self-resolv-
ing tendencies should differentiate it from other
vascular birthmarks such as capillary malfor-
mations and hemangiomas.

LABORATORY EXAMINATIONS

Histopathology Skin biopsy reveals dilated
dermal capillaries.

COURSE AND PROGNOSIS

Facial salmon patches fade with time (Fig.
8-1B) and only become evident in lighter skin
types with crying or physical exertion. Nuchal
salmon patches can persist but are asympto-
matic and not usually of cosmetic concern be-
cause they are covered by the posterior
hairline.

MANAGEMENT

Unlike capillary malformations, facial salmon
patches fade almost completely and usually do
not require treatment. Persistent lesions can oc-
cur in the nuchal area, but these are typically
covered with hair and not a cosmetic concern.
Rare bothersome persistent lesions can be
treated with laser ablation.

IN
S
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It is important to differentiate be-
tween the three most common vas-
cular anomalies in newborns:
capillary stains that self-resolve,

port-wine stains that benefit from laser treatment,
and hemangiomas, which spontaneously involute.

CONGENITAL VASCULAR LESIONS

CAPILLARY STAIN (SALMON PATCH)

The salmon patch is the most common benign
vascular lesion seen in infants, typically on the
forehead, glabella, or nape of neck that are most
prominent during infancy, then self-resolve
during childhood.
Synonyms Nevus simplex, telangiectatic ne-
vus, “stork bite,” nuchal nevus, Unna’s nevus,
evanescent macule, angel kiss, or aigrette.

EPIDEMIOLOGY

Age Present at birth, fades with time.
Gender M � F.
Incidence Occurs in 30% to 40% of newborns.
Etiology Thought to be a persistence of fetal
circulation, gradually becomes less prominent.

HISTORY

Present at birth, these benign lesions fade with
time. In lighter skin types, the patch may be
more persistent or evident during episodes of
crying or physical exertion. Fifty percent of
salmon patches in the nuchal region persist for
life. They are asymptomatic and benign.

PHYSICAL EXAMINATION

Skin Findings
Type Macular with telangiectasias.

S E C T I O N  8

DISORDERS OF BLOOD 
AND LYMPH VESSELS
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A

FIGURE 8-1 Salmon patch A. Salmon patch on the glabella of a newborn. B. Same child at age 3 with no
residual vascular lesion.

B
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CAPILLARY MALFORMATIONS
(PORT-WINE STAIN) AND 
ASSOCIATED SYNDROMES

The most common capillary malformation is a
port-wine stain (PWS): a lesion comprising di-
lated capillaries, which are macular at onset, but
become plaquelike with time as the capillaries
dilated. The majority are present at birth, and
unlike salmon patches, they persists for life.
PWS are benign, but rarely may be associated
with a complicated syndrome such as Sturge-
Weber (see Table 8-1).
Synonyms Nevus flammeus, telangiectasia.

EPIDEMIOLOGY

Age Present at birth, persists throughout life.
Gender M � F.
Race Whites � Asians � blacks.
Etiology Mutation in vascular morphogenesis.

PATHOPHYSIOLOGY

Given the occasional association of a PWS with
Sturge-Weber or Klippel-Trenaunay syndromes
(see Table 8-1), it is postulated that the PWS is
caused by a mutation in the anterior neural
crest or mesoderm during embryogenesis.

PHYSICAL EXAMINATION

Skin Lesions
Type Infancy: macular. Adulthood: nodular,
plaquelike.
Color Infancy: pink. Adulthood: red, purple.
Shape Segmental. Large lesions follow a der-
matomal distribution and rarely cross the mid-
line (Fig. 8-2A).

Distribution Localized or diffuse. Most com-
monly involve the face (Fig. 8-2B) in a trigemi-
nal nerve distribution (V1, V2, or V3).

DIFFERENTIAL DIAGNOSIS

The diagnosis of a PWS is made clinically. The
differential diagnosis of a PWS includes a he-
mangioma, salmon patch, venous malforma-
tion, lymphatic malformation, or arteriovenous
malformation. Doppler ultrasound, CT, MRI,
or other imaging studies may be needed if the
diagnosis is unclear.

LABORATORY EXAMINATIONS

Histopathology Dilated capillaries and in-
creased ectasias in the deep reticular dermis.
Immunohistochemistry GLUT-1-negative
differentiating PWS from hemangiomas.

COURSE AND PROGNOSIS

PWS do not regress spontaneously. The area of
involvement tends to increase in proportion to
the size of the child. In adulthood, PWS can
turn darker red–purple in color and thicken,
which leads to more severe cosmetic disfigure-
ment. In some cases, the thickening is associated
with hyperplastic skin changes and asymmetric
overgrowth of the area underlying the PWS
(face � trunk and limbs).

MANAGEMENT

Isolated PWS are benign but can be disfigur-
ing and distressing to the patient. Multiple

TABLE 8-1 Port-Wine Stains and Associated Syndromes

Syndrome Synonyms Cutaneous Findings Associated Features

Sturge-Weber Encephalofacial V1/V2 PWS, can have oral Vascular malformation of ipsilateral
syndrome angiomatosis telangiectatic hypertrophy meninges and cerebrum,

intracranial calcifications, seizures,
hemiplegia, glaucoma, mental
retardation

Klippel-Trenaunay Nevus vasculosus PWS over a limb (leg much Associated limb hypertrophy
syndrome hypertrophicus more commonly than arm),

hemangiomas, varicosities



SECTION 8 DISORDERS OF BLOOD AND LYMPH VESSELS 151

treatments with a pulsed dye laser are very
effective and should be considered in child-
hood before the lesion progresses to a
more severe nodular, disfiguring form. Alter-
natively, a PWS can be covered up with
makeup.

The majority of PWS have no associated ab-
normalities. Infrequently, a midline PWS of the
lumbosacral, back, or nape area may be a hall-
mark for spinal dysraphism especially if seen in
conjunction with other skin signs (pit, dimple,
sinus, fibroma, lipoma, or hypertrichosis). Dys-
raphism can be detected with ultrasound or
MRI.

Rarely, PWS can be associated with Sturge-
Weber syndrome or Klippel-Trenaunay syn-
drome (see Table 8-1). It is estimated that 10%
to 15% of infants with a V1 PWS will develop
the ocular glaucoma and neurologic seizures
of Sturge-Weber syndrome. If suspected, in-
ternal imaging with radiography (calcifica-
tions), CT (pial brain lesions), MRI
(myelination), SPECT (blood flow), or PET
(glucose metabolism) may be helpful. Klippel-
Trenaunay syndrome is the association of
limb hypertrophy with an overlying PWS or
capillary venous malformation. Again,
Doppler ultrasound or MRI can better detect
the extent of tissue involvement in these pa-
tients.

HEMANGIOMAS AND ASSOCIATED
SYNDROMES

Hemangiomas are benign, vascular prolifera-
tions that rapidly enlarge during the first year of
life and slowly spontaneously involute by age 5
to 10 years. Superficial hemangiomas have a
bright red, nodular surface and deeper lesions
may be blue–purple in color. Rarely, they may be
associated with systemic malformations (see
Table 8-2).
Synonyms Infantile hemangioma, heman-
gioma of infancy, strawberry nevus, angioma
cavernosum, capillary hemangioma.

EPIDEMIOLOGY

Age 10% to 12% have onset �1 years. Rarely
present at birth.
Gender F � M, 5:1
Prevalence Seen more in premature infants
(�30 weeks gestational age or birthweight
�1500 g), infants of mothers status postchori-
onic villus sampling, infants of older mothers,
and infants of multiple gestation.
Race More common in Caucasians.
Incidence Most common tumor of infancy.
Seen in 2.6% of all newborns.
Etiology Abnormally increased vascular prolif-
eration. Reports of familial cases (?AD inheri-
tance).

TABLE 8-2 Hemangiomas and Associated Syndromes

Disorder Synonyms Cutaneous Findings Associated Features

Rapidly involuting RICH Hemangioma proliferates in utero,
hemangioma involutes first year of life

Noninvoluting congenital NICH Hemangioma proliferates in utero,
hemangioma never involutes

Diffuse neonatal Multiple hemangiomas Hemangiomas of GI tract, liver,
hemangiomatosis CNS, lungs

Benign neonatal Multiple hemangiomas
hemangiomatosis

PHACES syndrome Large cervicofacial hemangioma Posterior fossa abnormalities
(Hemangiomas) Arterial
abnormalities, Cardiac 
defects, Eye anomalies, 
Sternal defects
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FIGURE 8-2 Port-wine stain A. Capillary malformation on the trunk of an infant. B. Facial capillary malfor-
mation in an older child.
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PATHOPHYSIOLOGY

Hemangiomas are localized proliferations of
blood vessels. Extensive study is underway to un-
derstand the signaling mechanisms that cause this
benign tumor to grow, plateau, and then sponta-
neously involute. Several proposed mechanisms
for hemangioma formation include the following:

1. A mutation in endothelial cells,
2. A mutation in other cells influencing en-

dothelial proliferation,
3. Placental origin of proliferative cells,

and/or
4. Dysregulation of immature endothelial

progenitor cells.

It seems that a combination of these mecha-
nisms, multiple genes, and local effects all influ-
ence the development, growth, and involution
of hemangiomas.

HISTORY

Lesions present soon after birth during the first
few weeks of life. The lesions proliferate 6 to 18
months, and then spontaneously involute by age
9 years; 30% of lesions involute by age 3, 50% by
age 5, 70% by age 7, and 90% by age 9. At the end
of involution, most lesions are cosmetically un-
detectable, but a few can leave atrophic, fibro-
fatty, or telangiectatic markings. Rarely, a
hemangioma can proliferate in utero, is present
at birth and undergoes rapid spontaneous reso-
lution (“rapidly involuting congenital heman-
gioma” or “RICH”) in the first year of life. Even
more rare is a noninvoluting congenital heman-
gioma (“NICH”), which will not go away spon-
taneously. Both of these latter hemangioma
variants are the exception rather than the rule.

Solitary hemangiomas are asymptomatic and
benign and rarely bleed (see Fig. 8-3A). Possible
complications include the following:

1. Ulceration (seen in 10% of hemangiomas,
see Fig. 8-3B) most common in lip, neck, or
anogenital locations.

2. Location near critical structures (perior-
bital, nasal tip, lip, pinna, breast, and
anogenital area) causing obstruction.

3. Associated with internal abnormalities
(CNS, laryngeal obstruction, and spinal
dysraphism).

PHYSICAL EXAMINATION

Skin Findings
Type Nodule, plaque, may ulcerated.

Color Superficial: pink, red; Deep: blue–pur-
ple. Involuting: white/gray.
Frequency 50% to 60% superficial, 25% to
35% combined, 15% deep.
Size Average 2 to 5 cm but can grow up to 20
cm in size.
Pattern Focal or segmental.
Palpation Superficial lesions are soft/com-
pressible; deeper lesions are more firm.
Sites of Predilection Face, trunk, legs, oral,
and genital mucous membranes.

DIFFERENTIAL DIAGNOSIS

Hemangiomas are sometimes confused with
other vascular abnormalities such as capillary
malformations, infantile myofibromatosis, or
pyogenic granulomas. Deeper lesions can
mimic dermal or subcutaneous masses such as
fibrosarcoma, rhabdomyosarcoma, neuroblas-
toma, dermatofibrosarcoma protuberans, nasal
glioma, lipoblastoma, venous, lymphatic, or AV
malformations. The characteristic proliferative
and involuting phase can clinically differentiate
hemangiomas from other vascular lesions. Ra-
diographic studies or histologic examination
may be necessary in most difficult cases.

LABORATORY EXAMINATIONS

Histopathology Proliferating: endothelial cell
hyperplasia, lobule formation, masts cells, and
prominent basement membrane. Involuting: fi-
brofatty tissue, decreased mast cells.
Immunohistochemistry GLUT1-positive
staining differentiating hemangiomas from all
other vascular malformations.
Doppler Evaluation Can determine slow flow
hemangiomas versus fast flow AV malforma-
tions.
CT Scan Uniformly enhancing soft tissue
mass with dilated feeding and draining vessels.
MRI Soft tissue mass which is iso-or hy-
pointense to muscle with flow voids.

COURSE AND PROGNOSIS

Hemangiomas spontaneously involute by age 5
to 9 years. The residual skin changes are barely
detectable but can include: skin atrophy, fibro-
fatty tissue, telangiectasia, or depigmentation
(Fig. 8-3C). Typical spontaneous involution
leaves the best cosmetic results, and thus nonin-
tervention in uncomplicated lesions is recom-
mended.
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Focal hemangiomas are typically small, arise
from one locus and spontaneously involute with-
out any complications. Larger segmental heman-
giomas may be associated with systemic
anomalies such as spinal dysraphism, GI, GU
anomalies, or PHACES syndrome (see Table 8-2).

A midline hemangioma of the lumbosacral,
back, or nape area may be a hallmark for spinal
dysraphism especially if seen in conjunction
with other skin signs (pit, dimple, sinus, fi-
broma, lipoma, or hypertrichosis) or other mal-
formations (imperforate anus, GI fistulae,
skeletal, and renal abnormalities). An MRI can
detect these underlying defects.

A

FIGURE 8-3 Hemangioma, infancy A. An infant with a vascular lesion on the lower lip noted at birth.
(continued)

Ten to twenty-five percent of patients will
have multiple hemangiomas, and numerous
hemangiomas can be a marker for internal in-
volvement. A child with numerous cutaneous
hemangiomas should be evaluated for the
possibility of hemangiomas of the visceral or-
gans, GI tract, liver, CNS, lungs, mucous
membranes, or eyes. Complications include
cardiac failure, GI bleeding, hydrocephalus,
visceral hemorrhage, and ocular abnormali-
ties. Radiologic evaluation (ultrasound, CT, or
MRI) may be helpful in determining the ex-
tent of internal involvement.
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B

C

FIGURE 8-3 (continued) Ulcerated hemangioma in an infant B. An infant with multiple hemangiomas
and one ulcerating behind the ear. Resolved hemangioma in a child C. Involution of a hemangioma has
left a faint reticular vascular pattern.
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MANAGEMENT

Treatment for the majority of simple heman-
giomas is unnecessary because they are asymp-
tomatic and self-resolve with a good cosmetic
result.

Less than 2% of hemangiomas require inter-
vention (for ulceration/bleeding, blocking facial
structures or GI/GU tracts). Ulcerations can be
managed with local wound care: saline soaks,
topical antibiotics (mupirocin or metronida-
zole), and occlusive dressings. Pain with the ul-
cers can be alleviated with oral acetaminophen.
Superinfected lesions may require a course of
oral antibiotics (such as a first-generation
cephalosporin).

Intralesional steroids can be used to treat
small hemangiomas, but periocular injections
can be complicated by ophthalmic artery occlu-
sion and can lead to blindness. Topical steroids
are safer, but their efficacy is unclear. Topical 5%
imiquimod cream reportedly helps proliferat-
ing hemangiomas, but the cream can cause ero-
sions as a complication.

Systemic steroids, such as prednisolone or
prednisone, are the first-line treatment for life-
threatening obstructive hemangiomas; 2–3
mg/kg/d is recommended until cessation of he-
mangioma growth or shrinking is achieved,
then the steroids should be tapered. Adverse re-
actions to systemic steroid include cushingoid

facies, irritability, GI symptoms, and decreased
growth rate.

Systemic �-IFN (angiogenesis inhibitor) can
be used for refractory, severe life-threatening
hemangiomas at a dose of 1–3 million U/m2/d
injected subcutaneously. Adverse effects include
spastic diplegia, fever, irritability, diarrhea, neu-
tropenia, elevated LFTs, and skin necrosis. Sys-
temic vincristine is a chemotherapy approach
for resistant life-threatening hemangiomas, but
its effectiveness is unclear. Adverse effects in-
clude peripheral neuropathy, jaw pain, anemia,
and leukopenia.

Pulsed dye laser is effective in lightening the
surface of proliferative red lesions; however,
there was no change in clearance compared to
un-lasered children by age 1 and the PDL-
treated children were more likely to develop at-
rophy, hypopigmentation, ulceration, and
scarring. Argon and Nd:YAG lasers are capable
of treating deeper hemangiomas, but the risk of
scarring is even higher with these lasers.

Surgical management (with or without em-
bolization) is difficult, and should be reserved for
proliferating hemangiomas in life-threatening
locations. Otherwise the timing of surgical inter-
vention might be most helpful after complete in-
volution (for any residual fibrofatty component),
for cosmetically it may leave a preferable cos-
metic outcome to surgical scarring.

SPIDER ANGIOMA

A spider angioma is a localized area of dilated
capillaries, radiating from a central arteriole,
occurring in healthy children.
Synonyms Nevus araneus, spider nevus, arte-
rial spider, spider telangiectasia, vascular spider.

EPIDEMIOLOGY

Age Young childhood and early adulthood.
Gender F � M.
Incidence May occur in up to 15% of normal
individuals.
Etiology Usually idiopathic dilated blood ves-
sel. Maybe associated with hyperestrogen states
such as pregnancy or estrogen therapy (e.g., oral
contraceptive) or hepatocellular disease (such
as subacute and chronic viral hepatitis and alco-
holic cirrhosis).

PHYSICAL EXAMINATION

Skin Findings
Type Central papule at the site of the feeding ar-
teriole with radiating telangiectatic vessels (legs).
Size 2 mm to 1.5 cm in diameter. Usually soli-
tary (Fig. 8-4).
Color Red.
Shape Round to oval.
Palpation On diascopy, radiating telangiecta-
sia blanches and central arteriole may pulsate.
Sites of Predilection Face, neck, upper trunk,
arms, hands, fingers, and mucous membranes
of lip or nose.

DIFFERENTIAL DIAGNOSIS

Spider angiomas can be confused with other
vascular lesions such as cherry angiomas or
telangiectasias.

BENIGN VASCULAR PROLIFERATIONS
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COURSE AND PROGNOSIS

A few spider angiomas can regress spontaneously.
However, the majority of lesions will persist. They
are benign and asymptomatic, but often occur on
the face and are cosmetically distressing to pa-
tients. Rarely, they may be associated with sys-
temic diseases such as hereditary hemorrhagic
telangiectasia, ataxia telangiectasia, progressive
systemic sclerosis, and CREST syndrome.

MANAGEMENT

Spider angiomas are benign and thus do not re-
quire treatment. Lesions that are of cosmetic con-
cern may be eradicated with electrodesiccation,
electrocoagulation, or laser therapy. Patients
should be forewarned that the lesions often recur.

CHERRY ANGIOMA

Cherry angiomas are benign, bright red, dome-
shaped vascular lesions that usually occur on
the trunk.

Synonym Campbell de Morgan spots, senile
angioma, cherry hemangioma.

EPIDEMIOLOGY

Age Any age, more commonly seen in adults.
Gender M � F.
Incidence Common, seen in most adults by
age 60 years.
Etiology Increased number in elderly and
during pregnancy.

PHYSICAL EXAMINATION

Skin Findings
Type Small macule to dome-shaped papule
(see Fig. 8-5).
Color Bright red to violaceous.
Size 1 to 8 mm in size.
Number Elderly adults may have 50 to 100.
Palpation Soft, compressible. Often blanches
completely with pressure.
Sites of Predilection Trunk, proximal ex-
tremities.

FIGURE 8-4 Spider angioma Vascular papule with radiating arterioles on the cheek of a child.
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DIFFERENTIAL DIAGNOSIS

The diagnosis of cherry angiomas is made clin-
ically. They may sometimes be confused with
petechiae. Larger lesions may look like a pyo-
genic granuloma or hemangioma.

LABORATORY EXAMINATIONS

Dermatopathology Numerous dilated, con-
gested capillaries; stroma edematous with ho-
mogenization of collagen. Epidermis thinned.

COURSE AND PROGNOSIS

Cherry angiomas begin to appear in adoles-
cence, becoming more numerous with advanc-

ing age. They are asymptomatic, but may bleed
when traumatized. Rare cases of eruptive cherry
angiomas can be associated with systemic dis-
ease.

MANAGEMENT

Cherry angiomas in children are benign and
hence no treatment is necessary. Lesions that
are of cosmetic concern can be treated with
electrodesiccation, laser therapy, or surgical re-
moval.

ANGIOKERATOMA

An angiokeratoma is a benign skin lesion com-
prised dilated dermal capillaries with overlying

FIGURE 8-5 Cherry angioma Benign 3 to 4 mm vascular papules on the abdomen of a child.
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epidermal hyperkeratosis. There are five vari-
ants:

1. Solitary or multiple angiokeratomas: result
from injury or irritation to the wall of a
venule in the papillary dermis.

2. Angiokeratomas or the scrotum or vulva
(Fordyce): may be associated with throm-
bophlebitis, varicoceles, inguinal hernias,
varicosities, hemorrhoids, OCPs, or
increased venous pressure from pregnancy.

3. Angiokeratoma corporis diffusum: clus-
tered angiokeratoma on the trunk usually
secondary to hereditary lysosomal storage
diseases such as Fabry disease (�-galactosi-
dase deficiency), �-1 fucosidase deficiency.

4. Angiokeratoma of Mibelli: may be AD with
lesions on the fingers and toes. This variant
may be associated with chilblains or acro-
cyanosis.

5. Angiokeratoma circumscriptum: a capil-
lary–lymphangioma malformation that oc-
curs on the trunk or extremities of children.

EPIDEMIOLOGY

Age Angioma circumscriptum can be seen at
birth, in infancy, and in childhood. The other
forms appear later in life.
Gender F � M: Angioma circumscriptum,
angiokeratoma of Mibelli.
Prevalence Angiokeratoma of Fordyce is
common. The other forms are uncommon.
Etiology Unclear. Solitary angiokeratomas are
sometimes associated with trauma.
Genetics Mibelli may have AD inheritance
with variable penetrance. Fabry’s disease: X-
linked recessive.

PHYSICAL EXAMINATION

Skin Findings
Type Verrucous papules coalescing into
plaques (Fig. 8-6).
Color Dark-red to black.
Size 1 mm to several centimeters.
Shape Round to stellate, can be in streaks or
bands.
Palpation Soft.
Sites of Predilection

1. Solitary or multiple angiokeratomas: Lower
extremities.

2. Angiokeratomas or the scrotum or vulva
(Fordyce): Scrotum in males, labia in females.

3. Angiokeratoma corporis diffusum: clus-
tered angiokeratomas on the trunk
(bathing suit distribution).

4. Angiokeratoma of Mibelli: dorsa of hands,
feet, fingers, toes, elbows, and knees.

5. Angiokeratoma circumscriptum: trunk,
arms, and legs.

DIFFERENTIAL DIAGNOSIS

Angiokeratomas are diagnosed and categorized
by clinical presentation. Numerous angioker-
atomas should alert one to check for more sys-
temic disease.

LABORATORY EXAMINATIONS

Histopathology Dilated papillary dermal
blood vessels with overlying acanthosis and hy-
perkeratosis of the epidermis. Angiokeratoma
circumscriptum: capillary–lymphatic malfor-
mation. Fabry’s disease: glycolipid vacuoles
(PAS- and Sudan black-positive staining) in en-
dothelial cells and pericytes.

FIGURE 8-6 Angiokeratoma, solitary Vascular
papules coalescing into a plaque on the leg of a child.
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A pyogenic granuloma is a rapidly developing,
bright red papule or nodule usually occurring at
a site of trauma.
Synonyms Granuloma telangiectaticum, granu-
loma pyogenicum, lobular capillary hemangioma,
tumor of pregnancy, eruptive hemangioma.

EPIDEMIOLOGY

Age Usually children or young adults.
Gender M � F.
Etiology Reactive vascular proliferation. One-
third seen posttraumatic injury. Can be seen
with systemic retinoids, indinavir, anti-ECFR
antibodies, PWS, and pregnancy.

HISTORY

Pyogenic granulomas are rapidly proliferating
vascular nodules that typically arise at a site of
minor trauma. They are benign but have a
tendency to get traumatized easily and bleed
copiously.

IN
S

IG
H

T

Although the clinical diagnosis of
pyogenic granuloma can often be
readily made, because of the worri-
some differential diagnosis, it is al-

ways reasonable to send the lesions for histologic
confirmation.

COURSE AND PROGNOSIS

Angiokeratomas are typically asymptomatic but
persist for life and grow proportionately with
the child. Occasionally, they may bleed or war-
rant removal for cosmetic reasons.

Angiokeratoma corporis diffusum has more
widespread lesions and may be associated with
hereditary lysosomal storage diseases such as
Fabry disease (�-galactosidase deficiency), �-1

fucosidase deficiency.

MANAGEMENT

Angiokeratomas are benign and thus do not
need treatment. They may, however, bleed or
warrant removal for cosmetic reasons. They can
be treated with surgical excision, electrodesicca-
tion, or laser therapy.

PYOGENIC GRANULOMA
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PHYSICAL EXAMINATION

Skin Lesions
Type Solitary vascular papule or nodule with
smooth or warty surface (Fig. 8-7).
Color Bright red, dusky red, violaceous, and
brown–black.
Size 5 mm to 2 cm. Usually � 1 cm.
Shape Usually lesion is pedunculated, base
slightly constricted, or sessile.
Sites of Predilection Area of trauma: fingers,
face, lips, face, tongue. Gingiva in pregnant
women.

DIFFERENTIAL DIAGNOSIS

The diagnosis of a pyogenic granuloma is typ-
ically made on history and clinical examina-
tion. The differential diagnosis includes a
hemangioma, amelanotic melanoma, metasta-
tic carcinoma, glomus tumor, irritated nevus,
or wart.

DERMATOPATHOLOGY

Histopathology Well-circumscribed, usually
exophytic, proliferation of small capillaries in a
fibromyxoid matrix surrounded by hyperplastic
epithelial collarette.

COURSE AND PROGNOSIS

Pyogenic granulomas are benign, but have a ten-
dency to get traumatized easily and bleed copi-
ously. They are often precipitated by minor
trauma and have a tendency to recur after (trau-
matic) removal or sprout new satellite lesions.

MANAGEMENT

Surgical shave excision with electrosurgery of
the base under local anesthesia is recom-
mended. Patients should be forewarned that the
lesions can recur.

Some pyogenic granulomas have been
treated with pulsed dye lasers successfully.

FIGURE 8-7 Pyogenic granuloma Sudden appearance of a vascular nodule on the forehead of a child.
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LIVEDO RETICULARIS

Livedo reticularis (LR) is common physiologic
finding of a mottled bluish (livid) discoloration
of the skin that occurs in a netlike pattern.
Synonyms Livedo racemosa, livedo annularis.

CLASSIFICATION

1. LR with no systemic disease:
a. Phyisologic LR (cutis marmorata): normal

LR response to cold in neonates, young
children, some adults with chilblains, or
acrocyanosis.

b. Benign idiopathic LR. Permanent bluish
mottling from persistent vasospasm of
arterioles for which no underlying dis-
ease is found.

2. LR secondary to systemic disease:
a. Vasospasm: occurs with Raynaud’s and

connective tissue disease.
b. Intravascular obstruction: cryoglobu-

lins, cold agglutins, paraproteins, poly-
cythemia vera, thrombocytosis, APS and
protein C deficiency, protein S or an-
tithrombin III deficiencies, emboli, he-
parin or warfarin necrosis. Stasis from
paralysis, cardiac failure. Sneddon’s syn-
drome. Extensive LR, hypertension, cere-
brovascular accidents, and transient
ischemic attacks.

c. Vasculitis: polyarteritis nodosa, cryoglob-
ulinemic vasculitis, rheumatoid vasculitis,
lupus erythematosus, dermatomyositis,
lymphoma, syphilis, tuberculosis, pancre-
atitis, calciphylaxis.

d. Others: drugs (such as amantadine [Fig.
8-8], norepinephrine, quinine, and quini-
dine), infections, or with neoplasms.

EPIDEMIOLOGY

Age Adolescence to adulthood.
Gender M � F.

PATHOPHYSIOLOGY

Livedo pattern is caused by vasospasm of the arte-
rioles in response to cold leading to hypoxia and
dilation of the capillaries and venules. Decreased
perfusion of the skin and/or decreased blood

drainage leads to pooling of deoxygenated blood
in the venous plexus creating the mottled cyanotic
reticular pattern that persists after rewarming.

HISTORY

LRs appearance or worsening with cold expo-
sure, sometimes with associated numbness and
tingling.

PHYSICAL EXAMINATION

Skin Findings
Type Netlike, blotchy, or mottled macular
cyanosis (see Fig. 8-8) Ulceration may occur.
Color Reddish-blue.
Palpation Skin feels cool.
Distribution
1. Physiologic/benign idiopathic LR: Sym-

metrical, arms/legs; less commonly, body;
lower legs.

2. Secondary LR: Patchy, asymmetrical on ex-
tremities.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for LR includes other
reticulated skin disorders such as erythema ab
igne, erythema infectiosum, or poikiloderma.

LABORATORY EXAMINATIONS

Dermatopathology Can vary as causes for LR
varies: arteriolar intimal proliferation with di-
lated numerous capillaries, thickening of walls
of venules; and a lymphocytic perivascular infil-
tration.

COURSE AND PROGNOSIS

Physiologic or benign idiopathic LR recurs with
cold exposure but rarely becomes permanent.
Secondary LR is a precursor to more serious
systemic sequelae.

MANAGEMENT

Physiologic or benign idiopathic LR:

1. Keep extremities from cold temperature ex-
posure.

VASCULAR CHANGES ASSOCIATED WITH SYSTEMIC DISEASE
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2. Low-dose aspirin (3–5 mg/kg/d po divided
qid).

3. Pentoxifylline (Trental) for severe refrac-
tory cases.

Secondary LR: Treat associated disorder.

FIGURE 8-8 Livedo reticularis Netlike mottled pigmentation on the leg of an infant.
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CUTIS MARMORATA 
TELANGIECTATICA CONGENITA

Cutis marmorata telangiectatica congenita
(CMTC) is a reticulated mottling of the skin
that is more extensive and persistent than cutis
marmorata. CMTC can lead to skin ulceration
and atrophic scarring.
Synonym Congenital generalized phlebectasia.

EPIDEMIOLOGY

Age Onset at birth.
Gender M = F.
Prevalence Rare.
Etiology Unknown.
Genetics Autosomal dominant with low pen-
etrance.

PATHOPHYSIOLOGY

Ectasia of capillaries and veins may represent a
mesodermal defect, which would explain
CMTC’s association with other mesodermal
congenital abnormalities.

PHYSICAL EXAMINATION

Skin Findings
Type Macular reticulated mottling. Ulcera-
tion may be present over the reticulated vascu-

lar pattern and may heal with depressed scars
(Fig. 8-9).
Color Red to blue.
Size Dilated venous channels 3 to 4 mm in di-
ameter.
Distribution Typically generalized. Localized
forms have been seen confined to the trunk or
one extremity.

General Findings
Generalized CMTC: can see neurologic, vascu-
lar, ocular, skeletal abnormalities. Localized
CMTC: can see decreased limb girth.

DIFFERENTIAL DIAGNOSIS

CMTC needs to be differentiated from cutis
marmorata, which has a more short-lived,
transient course and does not scar. Both are di-
agnosed by clinical history and physical exami-
nation.

LABORATORY EXAMINATIONS

Histopathology Skin biopsy may show dilated
capillaries and venules in all layers of the dermis
and subcutaneous tissue. Histology may also be
subtle and nondiagnostic.

FIGURE 8-9 Cutis marmorata telangiectatica congenita Vascular lesion on the leg of an infant that
resolves leaving a depressed scar.
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COURSE AND PROGNOSIS

Typically mottled pattern is present at birth and
improves but persists with age. Most cases are
localized to one extremity possibly with hy-
poplasia of the affected limb, but no systemic
abnormalities. fifty percent of CTMC cases can
have other congenital abnormalities, particu-
larly diffuse CMTC (vascular, skeletal, ocular,
neurologic, or soft-tissue defects). Rarely,
CMTC can be seen in infants with neonatal lu-
pus.

MANAGEMENT

The skin lesions do not require therapy and the
mottled vascular pigmentation usually improves.
Reticulated scarring, however, is permanent.
With localized CMTC, limb hypoplasia can de-
velop. For generalized CMTC, ocular, skeletal,
and neurologic issues may need to be addressed.

HEREDITARY HEMORRHAGIC 
TELANGIECTASIA

Hereditary hemorrhagic telangiectasia (HHT) is
an autosomal dominant condition that affects
blood vessels, especially in the mucous mem-
branes of the mouth and the GI tract. The disease
often manifests itself by recurrent epistaxis that
appears often in childhood. The telangiectasias of
the skin and mucous membranes appears later in
life and the clinical spectrum can range from cos-
metic, asymptomatic lesions to severe pul-
monary, GI, GU, and CNS hemorrhages.
Synonyms Osler-Weber-Rendu disease,
Osler’s disease.

EPIDEMIOLOGY

Age Epistaxis may appear in childhood (aver-
age 8 to 10 years) but skin lesions begin after
puberty, along with epistaxis.
Prevalence Rare.
Genetics Autosomal dominant. Mutations in
ENG (endoglin gene) and ACVRL1 have been
identified.

PATHOPHYSIOLOGY

HHT blood vessels lack adequate perivascular
support (pericytes, smooth muscle, and elastic
fibers). Thus, the telangiectatic capillaries rup-
ture easily and cause repeated nasal and GI
hemorrhages.

HISTORY

The typical skin lesions (punctate red macules
and papules) begin to appear after puberty
but peak in the third or fourth decade. Bouts
of recurrent epistaxis often begin in child-
hood; GI bleedings in HHT patients in adult-
hood. Thirty percent of HHT patients develop
hepatic AVMs, 30% develop pulmonary
AVMs, and 10% to 20% develop cerebral
AMVs.

PHYSICAL EXAMINATION

Skin Findings
Type Macules or papules.
Size 1 to 3 mm in diameter.
Color Red.
Shape Punctate (most frequent; Fig. 8-10A),
stellate, or linear.
Arrangement of Multiple Lesions Symmetri-
cal and scattered, nonpatterned.
Distribution Upper half of the body; begin
on the mucous membranes of the nose, later
develop on the lips; (Fig. 8-10B), mouth
(tongue), conjunctivae (Fig. 8-10C), trunk,
upper extremities, palms, soles, hands, fingers,
and toes.
Nails Nail beds of fingers and toes.
Mucous Membranes Telangiectases appear
on nasal septum, on the tip and dorsum of the
tongue, nasopharynx, and throughout the GI
tract.

General Findings
Thirty percent have hepatic AVMs, 30% have
pulmonary AVMs, and 10% to 20% have cere-
bral AMVs.

LABORATORY EXAMINATIONS

Hematology Anemia from chronic blood loss.
Dermatopathology Skin biopsy reveals di-
lated capillaries and venules located in the der-
mis, lined by flattened endothelial cells.
Imaging X-ray, CT, or MRI to rule out pul-
monary AV fistulae.

DIFFERENTIAL DIAGNOSIS

Clinical diagnosis made if triad is present of (1)
typical telangiectases on skin (fingers and
palms) and mucous membranes (lips and
tongue), (2) repeated GI hemorrhages, and (3)
family history.
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A

B

FIGURE 8-10 Hereditary hemorrhagic telangiectasia A. Punctate hemorrhagic macules on the finger.
B. Punctate hemorrhagic macules on the lips. (continued)
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MANAGEMENT

In mild cases of HHT, treatment of the telang-
iectases is not necessary; however, iron supple-
mentation for anemia is recommended.
Troublesome or cosmetically unwanted telang-
iectases can be destroyed with laser therapy or
cauterization.

In severe cases of HHT, there may be exten-
sive systemic involvement. Pulmonary AVMs
can lead to hypoxemia, hemorrhages, and cere-
bral events. Hepatic AVMs may cause liver fi-
brosis and cirrhosis, which leads to coagulation
defects increasing the severity of hemorrhaging.
Surgical resection or embolization of involved
pulmonary and GI segments may be necessary.

C

FIGURE 8-10 (continued) C. Telangiectases on the bulbar conjunctiva.

MICROCYSTIC LYMPHATIC 
MALFORMATION

A microcystic lymphatic malformation is a be-
nign tumor of the lymphatic system character-
ized by groups of deep-seated vesicles that have
been likened to “frog spawn.” Often there is a
hemangiomatous component.
Synonym Hemangiolymphoma, lymphan-
gioma circumscriptum.

EPIDEMIOLOGY

Age Present at birth or infancy.
Gender M � F.
Prevalence Uncommon.
Etiology Unclear.

HISTORY

Appear at birth or soon after; can remain stable
or slowly grow with time.

DISORDERS OF LYMPHATIC VESSELS
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PHYSICAL EXAMINATION

Skin Findings
Type Deep-seated, crops of vesicles coalescing
into plaques (Fig. 8-11).
Color Clear or red–purple.
Size 2- to 4-mm vesicles.
Shape Grouped vesicles.
Sites of Predilection Proximal extremities,
shoulder, neck, axillae, mouth (cheek, tongue,
floor).

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals di-
lated lymph vessels with associated blood vessel
dilation in the upper dermis.

DIFFERENTIAL DIAGNOSIS

The diagnosis of microcystic lymphatic malfor-
mation can be made clinically, radiologically, or by
biopsy. The differential diagnosis includes angiok-
eratoma, hemangioma, recurrent herpetic lesion,
contact dermatitis, and molluscum contagiosum.

COURSE AND PROGNOSIS

Many microcystic lymphatic malformations are
asymptomatic and so slow-growing that no sys-

temic effects are seen. More extensive lesions
can increase in size and if bleeding (from a he-
mangiomatous part) occurs, they can require
intervention.

MANAGEMENT

Asymptomatic, stable microcystic lymphatic
malformations do not need treatment. Lesions
are often much more extensive than is clinically
visible and have a tendency to recur, thus at-
tempts at removal can sometimes worsen the
outcome. Symptomatic (leaking lymph, inflam-
matory flares, or infections) lesions can be re-
moved by surgical excision, fulguration,
coagulation, or CO2 laser ablation. It may be
more difficult to remove larger/deeper lesions,
because they can be extensive and recurrent.
Multiple surgical excisions may be necessary.

MACROCYSTIC LYMPHATIC
MALFORMATION

Macrocystic lymphatic malformations are in-
terconnected, large, loculated lymphatic prolif-
erations that are often detectable in utero. They
are benign, but can become symptomatic with
hemorrhaging and sudden swelling. They can
also be associated with malformation syn-
dromes or teratogenics.
Synonym Hygroma colli, cystic hygroma.

FIGURE 8-11 Microcystic lymphatic malformation Hemorrhagic and clear vesicles coalescing into a
well-circumscribed plaque on the back of a young child.
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EPIDEMIOLOGY

Age May be present at birth or infancy.
Gender M � F.
Prevalence Rare.

HISTORY

Lesions appear later in life as subcutaneous
swellings that involve large body surface areas.
They can be quite deep and debilitating (Fig.
8-12).

PHYSICAL EXAMINATION

Skin Findings
Type Translucent nodular or cystic swellings.
Color Flesh colored to pink–red.

Size 1 to several centimeters in size.
Sites of Predilection Neck, axillae, lateral
chest, groin, or popliteal fossa.

General Findings
Can be associated with karyotype abnormalities
(Down syndrome, Turner syndrome, and Noo-
nan syndrome).

LABORATORY EXAMINATIONS

Dermatopathology Histologic examination
shows a uniloculated or multiloculated nodule
of numerous dilated lymph channels lined with
flat or cuboidal endothelial cells.
Radiologic Ultrasound, CT, or MRI reveal
large, cystic spaces in the dermis, subcutis, or
muscles.

FIGURE 8-12 Macrocystic lymphatic malformation Large, cystic swelling on the neck of an infant.
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DIFFERENTIAL DIAGNOSIS

The diagnosis of a macrocystic lymphatic mal-
formation is made by history and clinical find-
ings and can be confirmed by imaging studies
and/or tissue diagnosis. The differential diagno-
sis includes a cavernous hemangioma, and soft-
tissue proliferation.

COURSE AND PROGNOSIS

Macrocystic lymphatic malformations can in-
volve large parts of the face, trunk, or extremi-
ties and can be very debilitating.

MANAGEMENT

Percutaneous sclerotherapy is the treatment of
choice for macrocystic lymphatic malforma-
tions and multiple treatments may be necessary
to induce inflammation and encourage scarred
shrinkage of the cysts. Surgical removal is the
second approach and may require split-thick-
ness grafts and/or tissue expanders to fill in the
wound. Severe, extensive macrocystic lesions
may be untreatable.

LYMPHEDEMA

Lymphedema is diffuse soft-tissue swelling
caused by poor lymphatic drainage. It may be a
primary disease (congenital) or secondary (e.g.,
postsurgical) to pathologic obstruction of the
lymph vessels.

Lymphedema may be (1) primary (manifest-
ing at birth or childhood) or (2) secondary (ac-
quired).

EPIDEMIOLOGY

Age Primary lymphedema: 13% congenital,
age 9 to 25 years. Secondary lymphedema: any
age.
Gender F � M.
Etiology

Primary:

1. Milroy disease: mutation in genes that en-
code vascular endothelial growth factor re-
ceptor 3.

2. Meige lymphedema: mutation in genes that
encode for forkhead family transcription
factor C2.

Secondary: Postsurgery, postinfection, filari-
asis.

PATHOPHYSIOLOGY

The lymphatic drainage to an extremity is im-
paired either primarily (e.g., congenital lym-
phedema) or secondarily (e.g., postsurgical)
and leads to swelling of the affected extremity.

HISTORY

Lymphedema of the involved area results in
swelling that fluctuates in severity and gradually
worsens with age. Milroy’s disease is an autoso-
mal dominant disorder with an inherited ten-
dency for lymphedema of the legs. The etiology
is unclear.

PHYSICAL EXAMINATION

Skin Findings
Type Diffuse swelling (Fig. 8-13).
Palpation Firm with pitting under pressure.
Sites of Predilection Lower extremities, up-
per extremities.

DIFFERENTIAL DIAGNOSIS

The diagnosis of lymphedema is made by his-
tory and clinical examination. The differential
diagnosis includes cellulitis and deep tissue in-
fection.

COURSE AND PROGNOSIS

Lymphedema slowly progresses with age, and
repeated swelling of the affected area leads to
worsening of the disease.
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MANAGEMENT

Maintenance therapy consists of the following:

1. Rest and limb elevation.
2. Compression with elastic support stock-

ings, wraps, or pneumatic compression de-
vices.

3. Reducing sodium intake.
4. Diuretics can also be helpful.
5. Subcutaneous lymphangiectomy can be at-

tempted, but scarring is extensive and un-
sightly.

FIGURE 8-13 Lymphedema Postsurgical swelling of the right arm compared to the left arm.
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Synonyms Nevus verrucosus, nevus unius lat-
eris, ichthyosis hystrix, and linear nevus sebaceus.

EPIDEMIOLOGY

Age 80% present in the first year of life. Most
of them appear from birth to 18 years.
Gender M � F.
Prevalence 1 in 1000 infants.
Etiology Most cases sporadic, some cases fa-
milial. Mutations in gene for fibroblast growth
factor receptor 3 (FGFR3) identified. Some ex-
hibit a chromosomal break at 1q23.

PATHOPHYSIOLOGY

Epidermal nevi arise from the pluripotent em-
bryonic basal cell layer. There are likely many
different candidate gene mutations that result
in epidermal nevi, but only FGFR3, PTEN, and
epidermal differentiation genes at 1q23 have
been suggested thus far.

HISTORY

Epidermal nevi are present at or soon after
birth. Solitary small lesions are common. Larger
lesions can affect an entire limb or side of the

body with associated adnexal tissue prolifera-
tions or hypertrophy.

PHYSICAL EXAMINATION

Skin Findings
Type At birth: macular/velvety. Later: warty/
papillomatous plaques. Number Solitary or
multiple.
Color At birth: white. Later: flesh-colored,
light, or dark-brown. Rarely hypopigmented.
Size Few millimeters to several centimeters.
Distribution Typically unilateral, stopping
abruptly at midline (Fig. 9-1A). Rarely can be
bilateral.
Arrangement Linear following the lines of
Blaschko (Fig. 9-1B).
Sites of Predilection Trunk or limb � head or
neck. Flexural areas are more verrucous.

DIFFERENTIAL DIAGNOSIS 

The diagnosis of an epidermal nevus is made
based upon history and physical examination.
The differential diagnosis includes linear and
whorled hypermelanosis, nevus sebaceus, seb-
orrheic keratosis, wart, psoriasis, lichen striatus,
incontinentia pigmenti, hypomelanosis of Ito,
or an inflammatory linear verrucous epidermal
nevus (ILVEN).

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows epider-
mal hyperplasia, hyperkeratosis, acanthosis,
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When examining a lesion that ap-
pears linear, consider the swirled or
undulating pattern of Blaschko’s
lines; if present, this will immedi-

ately focus the differential diagnosis.

S E C T I O N  9

BENIGN EPIDERMAL 
PROLIFERATIONS

Epidermal nevi are benign, well-circumscribed
proliferations of the epidermis and papillary der-

mis appearing in the distribution of Blaschko’s
lines.

EPIDERMAL NEVUS
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B

FIGURE 9-1 Epidermal nevus A. Brown whorled verrucous plaques unilaterally on the trunks of an infant.
B. Verrucous plaques in a Blashko line on same infant.
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papillomatosis, and parakeratosis. There may be
increased melanin in the basal layer in places.
There may be ballooning of the cells (epider-
molytic hyperkeratosis) in places.

COURSE AND PROGNOSIS 

Epidermal nevi are typically asymptomatic and
grow proportionately with the child. May start
macular and become more verrucous over time.
Malignant degeneration of epidermal nevi is
rare, and can occur after puberty. Case reports
of basal cell carcinomas, squamous cell carcino-
mas, keratoacanthomas, and trichoblastomas
have been reported to develop within epidermal
nevi. Adults with epidermal nevi can have a ker-

atin mutation in their germ line resulting in off-
spring with epidermolytic hyperkeratosis.

MANAGEMENT

Treatment of the skin lesions is not necessary.
Symptomatic or cosmetically unwanted lesions
can be treated with shave excision, dermabra-
sion, laser ablation, electrodesiccation, and
cryotherapy. Recurrence is common especially
if only the epidermis is removed, but deeper at-
tempts remove epidermis and papillary dermis
risks greater scarring. Test sites are recom-
mended. Surgical removal is curative but is ex-
tensively scarring and risks possible keloid
formation.

Synonyms Dermatitis epidermal nevus.

EPIDEMIOLOGY

Age 75% present by age 5 years, 95% present
by age 7 years.
Gender F � M, 4:1.
Prevalence Uncommon.
Etiology Unclear. May be a clonal dysregula-
tion of keratinocytes. Rare familial cases.

PATHOPHYSIOLOGY 

Possible psoriasiform pathophysiology. Possible
dysregulation of keratinocyte growth.

HISTORY

Initial presentation of ILVEN is of a barely pal-
pable lesion or a confluence of smooth-topped
papules. This progresses to a more psoriasiform
erythematous and scaly lesion. It persists for
years with episodes of inflammation. Other skin
findings include an increased number of cuta-
neous lesions including café au lait spots, con-
genital hypopigmented macules, and congenital
nevocellular nevi. Rarely, there may also be as-
sociated ipsilateral limb reductions, arthritis,

skeletal defects, seizure disorders, mental retar-
dation, and ocular abnormalities.

PHYSICAL EXAMINATION 

Skin Findings
Type Scaling papules coalescing into plaques
(Fig. 9-2).
Color Erythematous.
Size 2 to several cm in length.
Shape Linear.
Distribution Extremities � trunk.

DIFFERENTIAL DIAGNOSIS

The diagnosis of ILVEN is made on morpho-
logic appearance of lesions, intense pruritus,
and resistance to therapy. ILVEN can be con-
fused with warts, psoriasis, lichen simplex
chronicus, lichen striatus, lichen planus, incon-
tinentia pigmenti, linear and whorled hyperme-
lanosis, or hypomelanosis of Ito.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals hyper-
keratosis, focal parakeratosis, acanthosis with

Inflammatory linear verrucous epidermal nevus 
(ILVEN) is a psoriasiform, pruritic, erythematous

epidermal nevus appearing in a Blashko linear
distribution.

INFLAMMATORY LINEAR VERRUCOUS EPIDERMAL NEVUS
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elongation of the rete ridges, spongiosis, and a
perivascular lymphocytic and histiocytic infiltrate.

COURSE AND PROGNOSIS

Most ILVEN lesions resolve by adulthood, but
may last for years with episodes of intense pru-
ritus that is refractory to treatment.

MANAGEMENT 

Pruritus and inflammatory episodes may bene-
fit from topical steroids but patients need to be

cautioned about steroid overuse given the lesion
may persist for years. The verrucous ILVEN ap-
pearance can be improved with emollients
(such as hydrated petrolatum, Vaseline, mineral
oil, moisturizers), keratolytics (hydroxy acid
tretinoin, 5-fluorouracil creams) or topical
calcipotriol. With noncompliance or discontin-
uation of therapy, lesions revert to their hyper-
keratotic form. Curative attempts can be made
with pulsed dye laser, dermabrasion, laser abla-
tion, and surgical removal, but test patches are
recommended to evaluate the scarring from
these procedures.

FIGURE 9-2 Inflammatory linear verrucous epidermal nevus Inflammatory, scaly erythematous
papules coalescing into plaques.
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Synonyms Schimmelpenning syndrome, ne-
vus sebaceus syndrome, Feuerstein and Mims
syndrome, Solomon syndrome, Jadassohn syn-
drome.

EPIDEMIOLOGY

Age Birth to 40 years of age.
Gender M � F.
Incidence 33% of patients with epidermal nevi.
Genetics Believed to occur sporadically.
Likely lethal disorder rescued by mosaicism.

PATHOPHYSIOLOGY

Proposed mechanisms for the wide range of phe-
notypes seen include abnormal induction produc-
ing ectodermal and mesodermal malformations
or abnormal neuroectoderm development.

HISTORY

A spectrum of epidermal nevi may be repre-
sented in this syndrome: verrucous epidermal
nevus, nevus sebaceus, wooly hair nevus, Becker
nevus, and nevus comedonicus. Other mucocu-
taneous lesions include hypo- or hyperpigmen-
tation, café au lait macules, hemangiomas,
aplasia cutic congenita, hair and dental abnor-
malities, and dermatomegaly (increase in skin
thickness, warmth, and hairiness).

Associated systemic abnormalities may be
seen in the CNS (hemimegalencephaly, seizures,
hemiparesis, mental retardation), skeleton
(bone deformities, cysts, atrophies, and hyper-
trophies), ocular, cardiac, and/or GU system.

PHYSICAL EXAMINATION 

Skin Findings
Type Hypertrophic warty papules coalescing
into plaques.
Color Orange, brown, or dark-brown.
Size and Shape 2- to 4-mm papules coalesc-
ing to larger plaques.

Distribution May be single linear lesion or
more extensive Blashkoid lesion, unilateral (Fig.
9-3) or bilateral.
Sites of Predilection Trunk, extremities,
head, neck.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows find-
ings consistent with an epidermal nevus.

DIFFERENTIAL DIAGNOSIS 

Diagnosis should be suspected on presentation
with extensive epidermal nevi or epidermal nevi
associated with systemic abnormalities. Differ-
ential diagnosis includes Proteus syndrome,
CHILD syndrome, Goltz syndrome, inconti-
nentia pigmenti, and other disorders with
Blashkoid skin findings.

COURSE AND PROGNOSIS 

Rarely, malignant transformation of epidermal
nevi may occur (basal cell carcinomas, squa-
mous cell carcinomas, keratoacanthomas, and
trichoblastomas). Transformation most com-
mon with nevus sebaceus. This syndrome may
also be associated with various visceral malig-
nancies: Wilms’ tumor, astrocytoma, adenocar-
cinoma, ameloblastoma, ganglioneuroblastoma,
esophageal and stomach carcinoma, and squa-
mous cell carcinoma.

MANAGEMENT

The treatment of skin lesions in the epidermal ne-
vus syndrome is difficult given their extensive dis-
tribution. Symptomatic or cosmetically unwanted
lesions can be treated with shave excision, der-
mabrasion, laser ablation, electrodesiccation, and
cryotherapy. Recurrence is common especially if
only the epidermis is removed, but deeper at-
tempts remove epidermis and papillary dermis
risks greater scarring. Test sites are recommended.

Epidermal nevus syndrome likely encompasses a num-
ber of clinical entities, which have in common the pres-

ence of an epidermal nevus (or nevus sebaceus) with
skin, skeletal, cardiovascular, and/or CNS abnormalities. 

EPIDERMAL NEVUS SYNDROMES
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Surgical removal is curative but is extensively scar-
ring and risks possible keloid formation.

Pertinent medical history includes develop-
mental history, specifically attainment of devel-
opmental milestones, history of seizures, and
abnormalities of bones, eyes, and urinary tract.

Mucocutaneous, neurologic, ophthalmologic,
and orthopedic examinations must be per-
formed. Regular follow-up should be instated.
Periodic electroencephalograms and skeletal ra-
diologic analysis may be important to the long-
term care of the patient.

FIGURE 9-3 Epidermal nevus syndrome Large, unilateral brushlike strokes in a young infant
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Synonyms Nevus sebaceus of Jadassohn,
organoid nevus.

EPIDEMIOLOGY

Age Usually present near birth. May appear in
childhood or adulthood.
Gender M � F.
Prevalence Uncommon.
Genetics Usually sporadic, rare familial forms
reported.

HISTORY

A nevus sebaceus is typically present near birth
and has two stages: prepubertal (infantile phase,
see Fig. 10-1A) and pubertal (adolescent phase,
see Fig. 10-1B).

PHYSICAL EXAMINATION

Skin Findings
Type Hairless plaque surface may be vel-
vetlike, verrucous, or papillomatous.
Color Yellow, yellow-brown, orange, pink.
Size Few millimeters to several centimeters.
Shape Round, oval, or linear.
Distribution Head and neck.
Arrangement Solitary, rarely, multiple lesions
have been reported.

General Findings
Typically there are no systemic symptoms. In
the scalp, the lesion remains hairless. Rarely, ex-
tensive lesions can be associated with ocular,
CNS, or skeletal abnormalities.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes other appenda-
geal tumors; smaller lesions can resemble warts.

LABORATORY EXAMINATION

Dermatopathology Infancy: numerous im-
mature sebaceus glands and cords or buds of
undifferentiated hair follicles. Adult: papilloma-
tous hyperplasia of the epidermis with hyperk-
eratosis and hypergranulosis. There are also
typically ectopic apocrine glands located deep
in the dermis.

COURSE AND PROGNOSIS

Nevus sebaceus tend to grow slowly and be-
come thicker and more papillomatous with age.
Approximately 10% may have neoplastic
changes that manifest as nodules or ulcers
within the lesion: trichoblastoma, trichilem-
moma, syringocystadenoma papilliferum (Fig.
10-2) are the most common neoplasms. Other
possible growths include sebaceous adenoma,
apocrine adenoma, poroma, basal cell carci-
noma, and squamous cell carcinoma.

MANAGEMENT

Nevus sebaceus lesions before puberty can be ob-
served regularly for any signs or symptoms of
neoplastic change. And after puberty, although
there is an increased risk of neoplasms such as sy-
ringocystadenoma or trichoblastoma formation,

S E C T I O N  1 0

BENIGN APPENDAGEAL 
PROLIFERATIONS

A nevus sebaceus is a solitary, well-circumscribed,
yellow-orange hairless plaque located on the face or

scalp that is a hamartoma of follicular, sebaceous,
and apocrine origin.

NEVUS SEBACEUS
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A

FIGURE 10-1 Nevus sebaceus in an infant A. Slightly raised subtle findings of a nevus sebaceus in a
newborn. (continued)

these neoplasms are benign. Only 1% of nevus
sebaceus lesions will develop a carcinoma in its
lifetime.

More worrisome for the patient is the pro-
gressively verrucous appearance of the lesion or

the difficulty of monitoring the lesions in the
scalp. Thus deep surgical excision may be war-
ranted. More superficial shave excisions, der-
mabrasion, or laser ablation are usually not
successful.
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B

FIGURE 10-1 (continued) Nevus sebaceus in a child B. More verrucous appearance of a nevus sebaceus
on the scalp of an adolescent.

FIGURE 10-2 Nevus sebaceus in an adult Central ulceration and crusting in a postpubertal nevus
sebaceus. Skin biopsy revealed neoplastic changes suggestive of syringocystadenoma papilliferum. 
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Synonym Comedo nevus.

EPIDEMIOLOGY

Age Present at birth in 50% others appear be-
fore age 10 years.
Gender M � F.
Prevalence Rare.
Etiology Some familial cases reported. FGFR2
gene mutations identified.

PATHOPHYSIOLOGY

A mesodermal developmental defect of the pi-
losebaceous unit, the nevus comedonicus is in-
capable of forming mature terminal hairs. As a
result, the sebaceous glands within a nevus
comedonicus accumulate cornified debris in
numerous dilated follicular ostia.

FIGURE 10-3 Nevus comedonicus Localized area of open comedones on the temple of a child.

A nevus comedonicus is a rare, localized proliferation
of the pilosebaceous unit resulting in a well-

circumscribed area of comedones.

NEVUS COMEDONICUS
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PHYSICAL EXAMINATION

Skin Findings
Type Papules, open (blackheads) and closed
(whiteheads) comedones (Fig. 10-3). Rarely
papules, cysts.
Arrangement Linear or bandlike configuration.
Size Few millimeters to several centimeters.
Distribution Unilateral solitary lesion on any
part of the body. Rarely may have extensive le-
sions.
Sites of Predilection Face, neck � trunk �
extremities.

DIFFERENTIAL DIAGNOSIS

Nevus comedonicus can be confused clinically
with comedonal acne, dilated pore, hidradenitis
suppurativa, but the congenital onset and local-
ized nature is diagnostic.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows dilated
invaginations filled with cornified debris. Hair
shafts are absent.

COURSE AND PROGNOSIS

Nevi comedonicus are typically asymptomatic
but can occasionally become inflamed and
painful, typically with the hormones of puberty.
Pustules, abscesses, and scarring may occur. The
lesions persist throughout life but are benign.
Rarely, they may be associated with systemic ab-
normalities (ipsilateral cataract and skeletal de-
fects).

MANAGEMENT

A nevus comedonicus is benign and requires no
treatment. Cosmetically, manual comedo ex-
traction can improve the appearance of the le-
sion. Topical salicylic acid, hydroxy acid, or
retinoid preparations help prevent follicular
blockage, but the results are not permanent.

Active inflammatory episodes can be man-
aged with topical antibiotics (clindamycin,
erythromycin), benzoyl peroxide, or sulfur. Or
in severe cases, oral antibiotics may be helpful.

More permanent results can be achieved with
surgical excisions, dermabrasion, or laser abla-
tion, but scarring can result.

Synonyms Brooke’s disease, epithelioma ade-
noides cysticum, multiple benign cystic epithe-
lioma.

EPIDEMIOLOGY

Age Early childhood or puberty.
Gender M � F.
Prevalence Uncommon.
Genetics Autosomal dominant inheritance.
Brooke’s disease mapped to 9p21.

HISTORY

Multiple trichoepitheliomas appear during
early childhood or at puberty and are asympto-
matic but permanent.

PHYSICAL EXAMINATION

Skin Findings
Type Firm papules and nodules.
Color Flesh-colored, pink.
Size Typically 2 to 5 mm on face. Lesions may
enlarge to 2 to 3 cm on other sites.
Shape Round.
Number Few at onset to multiple after pu-
berty (Fig. 10-4).
Distribution Face, ears, and trunk.
Sites of Predilection Nasolabial folds, nose,
forehead, upper lip, and eyelids.

DIFFERENTIAL DIAGNOSIS

The diagnosis of trichoepitheliomas is based on
clinical findings and confirmed by skin biopsy.

Trichoepitheliomas are benign proliferations of follic-
ular germinative (basaloid) cells that appear in child-

hood as numerous flesh-colored papules on the face
and, less often, on the scalp, neck, or trunk.

TRICHOEPITHELIOMA
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Trichoepitheliomas are most commonly confused
with basal cell carcinomas or other appendageal
tumors.

LABORATORY EXAMINATIONS

Dermatopathology Solitary classical tri-
choepitheliomas histologically show numerous
horn cysts and abortive attempts to form hair
papillae and hair shafts. The follicular germina-
tive cells are grouped in clusters or cribiform
cords of basaloid cells.

COURSE AND PROGNOSIS

Trichoepitheliomas are benign lesions that per-
sist for life. Clinically, more lesions may appear

on the face, but the patient is otherwise asymp-
tomatic.

MANAGEMENT

Trichoepitheliomas are benign and treatment is
not necessary. Given the prominent facial
location in many patients, trichoepitheliomas
cosmetically may be treated with laser, electro-
surgical destruction, or less commonly, multiple
small surgical excisions.

FIGURE 10-4 Multiple trichoepitheliomas Numerous 2- to 5-mm skin-colored papules on the face of a child.
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EPIDEMIOLOGY

Age Typically appear at puberty or adoles-
cence.
Gender F � M.
Incidence 1% of population.
Other Factors Higher incidence (19%–37%)
in patients with Down’s syndrome.

HISTORY

Syringomas are asymptomatic benign skin le-
sions that appear and proliferate at puberty.
They may be influenced by hormones and com-
monly present in multiples or eruptively.

PHYSICAL EXAMINATION

Skin Findings
Type Tiny papules.
Color Flesh-colored to yellow.
Size 1 to 5 mm.

Number Few to numerous.
Distribution Eyelids, neck, chest, abdomen,
back, upper arms, thighs, genitalia, palms, and
soles.
Sites of Predilection Lower eyelids (Fig. 10-5).

DIFFERENTIAL DIAGNOSIS

The diagnosis of syringomas can usually be
made clinically. The differential diagnosis in-
cludes other appendageal tumors, milia, or
acne.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals many
small tubular ducts (with central lumina lined
by an eosinophilic cuticle) in the dermis. Some
cross sections appear as ducts with commalike
tails commonly referred to as “tadpoles.”

FIGURE 10-5 Syringomas Small 3- to 5-mm yellowish papules on the lower eyelid of a young adult.

Syringomas are benign tumors of the eccrine duct
that appear as multiple tiny papules on the upper
and lower eyelids.

SYRINGOMA
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COURSE AND PROGNOSIS

Syringomas appear and proliferate during pu-
berty and then typically persist asymptomati-
cally for life. Rare cases of spontaneous
regression are reported.

MANAGEMENT

Syringomas are benign and treatment is not
necessary. Therapeutic methods of removal for
cosmetic purposes include electrosurgical de-
struction, surgical removal, cryotherapy, and
laser ablation.

Synonyms Calcifying epithelioma of Mal-
herbe, pilomatricoma, trichomatrioma.

EPIDEMIOLOGY

Age Childhood and adolescence.
Gender F � M.
Prevalence Uncommon.
Genetics Mutation in the CTNNB1 gene.
Usually not inherited although there are some
rare familial forms reported.

HISTORY

Pilomatrixomas are not present at birth, appear
suddenly, and persist throughout life. They are
caused by a mutation in the CTNNB1 gene
leading to a defective �-catenin, which disrupts
the normal signaling pathway for cellular differ-
entiation.

PHYSICAL EXAMINATION

Skin Findings
Type Solitary papule or nodule (Fig. 10-6).
Color Flesh-colored or reddish-blue.
Size 0.5 to 3 cm.
Number Usually solitary, rare cases of multi-
ple in number.
Palpation Firm and lobular. When skin is
stretched lesion has a “tent” appearance with
multiple angles.
Distribution Face, neck, arms, or genital area.

Sites of Predilection More than 50% on head
or neck.

General Findings
Rare familial forms associated with myotonic
dystrophy (Steinert’s disease).

FIGURE 10-6 Pilomatrixoma Firm reddish
papule on the face of a young boy.

A pilomatrixoma is a benign hair follicle tumor
that clinically presents as a solitary calcified nod-

ule on the face, neck, or arms of children or young
adults.

PILOMATRIXOMA
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Other Features May occur concomitantly
with eruptive vellus hair cysts and pachyonychia
congenita.

PATHOPHYSIOLOGY

Steatocystoma multiplex are hamartomas; his-
tologic variants of dermoid or vellus hair cysts.

HISTORY

Steatocystoma multiplex arise at puberty or
thereafter and persist. They may become larger
at puberty but are usually asymptomatic and
have no central punctum. When punctured
they drain a clear oily fluid.
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A diagnostic pearl for steatocys-
tomas is to gently nick a lesion with
a #11 blade; a yellowish, oily sub-
stance will be expressed, confirm-

ing the diagnosis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes other dermal
tumors and cysts. The firmness to palpation and
distinct color of a pilomatrixoma can help dif-
ferentiate it from other entities.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals sheets
of compact basal cells alternating with “ghost”
or “shadow” eosinophilic, anucleate, cornified
matrical cells. Calcification and ossification may
also be present.

COURSE AND PROGNOSIS

Pilomatrixomas are typically asymptomatic.
Occasionally, lesions may become inflamed or
swollen. They may self-resolve and calcified ma-
terial may perforate through the skin.

MANAGEMENT

Pilomatrixomas can slowly extrude with calci-
fied material perforating through the skin. Al-
ternatively, surgical excision can be done for
both cosmetic and therapeutic purposes. Pa-
tients should be warned that recurrences are
possible.

Synonym Sebocystomatosis.

EPIDEMIOLOGY

Age Adolescence.
Gender M � F.
Prevalence Uncommon.
Genetics AD mutation of keratin 17 gene.

Steatocystoma multiplex is a benign disorder
characterized by multiple cutaneous cystic nod-
ules with sebaceous glands that drain oily mate-

rial when punctured. They are usually multiple
and located mainly on the chest of affected
individuals.

STEATOCYSTOMA MULTIPLEX
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PHYSICAL EXAMINATION

Skin Findings
Type Papules and nodules (Fig. 10-7).
Color Flesh-colored to yellow.
Size 2 to 4 mm in diameter.
Shape Round.
Palpation Firm.
Distribution Chest, face, arms, scrotum, and
thighs.
Sites of Predilection Sternal areas, axillae,
neck, and scrotum.

DIFFERENTIAL DIAGNOSIS

Steatocystomas are diagnosed by history and
clinical findings. Steatocystomas can be con-
fused with sebaceous, keratin-inclusion cysts or
pilar cysts. Unlike the other cysts, steatocys-
tomas have odorless, oily fluid when expressed.

LABORATORY EXAMINATIONS

Dermatopathology Steatocystomas have cys-
tic spaces lined by a corrugated thin epidermal
lining. Abortive hair follicles and groups of se-
baceous, eccrine, or apocrine structures are of-
ten incorporated into the cyst wall. Glycogen
and amylophosphorylase are present in the in-
vaginations and cyst wall.

COURSE AND PROGNOSIS

Steatocystomas appear at puberty and persist
for life. They are asymptomatic but can become
quite numerous and troublesome cosmetically.

MANAGEMENT

Steatocystomas are benign, thus no treatment is
necessary. Therapeutic methods of removal for
cosmetic purposes include electrosurgical de-
struction, surgical removal, cryotherapy, and
laser ablation.

FIGURE 10-7 Steatocystoma multiplex Multiple asymptomatic flesh-colored cysts on the chest and neck
of a young woman.
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Synonyms Pilar cyst, isthmus-catagen cyst,
wen.

EPIDEMIOLOGY

Age Any age.
Gender F � M.
Prevalence 4 to 5 times less common than
epidermal inclusion cysts (EICs).
Genetics May be inherited as an autosomal
dominant trait.

PATHOPHYSIOLOGY

Trichilemmal cysts are formed around hairs
with trapping of the keratin intradermally lead-
ing to cyst formation and enlargement.

HISTORY

Trichilemmal cysts appear in the scalp and are
usually asymptomatic. They lack the central
punctum seen in EICs. Overlying scalp hair
usually normal; may be thinned if cyst is large.
They grow and then plateau in size and persist
for life. Ruptured cysts may become inflamed
and painful.

PHYSICAL EXAMINATION

Skin Findings
Type Smooth, firm, dome-shaped nodules to
tumors (Fig. 10-8).
Color Flesh-colored.
Size 0.5 to 5 cm.
Number Frequently multiple.
Distribution 90% occur in the scalp.

DIFFERENTIAL DIAGNOSIS

Other cysts can mimic trichilemmal cysts, but
the scalp location is usually diagnostic.

LABORATORY EXAMINATIONS

Dermatopathology Cyst with a stratified
squamous epithelial lining and a palisaded
outer layer resembling the outer root sheath of
a hair follicle. The inner layer is corrugated with
no granular layer and the cyst contents consist
of dense keratin often with calcified cholesterol.
Surrounding skin may show foreign body giant
cell response.

COURSE AND PROGNOSIS

Trichilemmal cysts begin on the scalp during
adolescence and persist for life. They can be-
come inflamed or painful. They may also be-
come quite large in size.

MANAGEMENT

Trichilemmal cysts are benign thus asympto-
matic lesions can be left untreated. Sympto-
matic lesions can be incised and the cyst
contents can be expressed; however, they often
recur. Surgical excision with removal of the cyst
capsule is needed for permanent cure. These
surgical removals are often very bloody given
the well-vascularized scalp location of these
lesions.

A trichilemmal cyst is the second most common type
of cutaneous cyst occurring most often on the scalp.

It is often an inherited trait and can be single or mul-
tiple in number.

TRICHILEMMAL CYST
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FIGURE 10-8 Trichilemmal cyst Smooth cystic growth on the scalp. 
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Synonyms Epidermoid cyst, sebaceous cyst,
infundibular cyst, epidermal cyst.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Prevalence Common.

PATHOPHYSIOLOGY

Epidermal cysts are formed when skin desqua-
mation is blocked and keratin gathers in a little
ball under the skin, instead of normally shed-
ding to the skin surface.

HISTORY

Cysts appear, occasionally drain from a central
punctum but often recur. They are benign but
can intermittently become inflamed, rupture, or
get infected.

PHYSICAL EXAMINATION

Skin Findings
Type Nodule, usually with central punctum
(Fig. 10-9).
Color Flesh-colored to white.
Size Few millimeters to several centimeters.
Arrangement Usually solitary, may be multiple.
Distribution Face, neck, upper trunk, and
scrotum.

General Findings
Increased in patients with acne, Gardner syn-
drome

DIFFERENTIAL DIAGNOSIS

Epidermal cysts can be confused with other
cysts, however the rancid white-yellow cyst con-
tents is diagnostic.

LABORATORY EXAMINATIONS

Dermatopathology Skin excisions reveal a
cyst lined by stratified squamous epithelium
and the cyst space filled with keratin. Surround-
ing tissue may have acute or chronic granulo-
matous inflammation.

COURSE AND PROGNOSIS

EICs are benign; however, they may grow to dis-
figuring sizes or become recurrently inflamed. If
the cyst ruptures, the irritating cyst contents
initiate an inflammatory reaction, and the le-
sion becomes painful. Very rarely, EICs can de-
velop a basal cell or squamous cell carcinoma
within them.

MANAGEMENT

Asymptomatic lesions can be left untreated. In-
flamed lesions can be injected with triamci-
nalone to decrease the pain and swelling.
Secondarily infected lesions may require sys-
temic antibiotics. Recurrently symptomatic le-
sions can be incised and cyst contents can be
expressed; however, they often recur. Surgical
excision of the entire area with removal of the
cyst capsule is required for permanent cure.

EIC, the most common cutaneous cyst, is caused
by epidermal implantation of the epidermis within
the dermis. This causes a cyst filled with keratin

debris to form. Cyst contents are cream-colored
with a pasty consistency, and smell-like rancid
cheese.

EPIDERMAL INCLUSION CYST
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FIGURE 10-9 Epidermal inclusion cyst A 1-cm erythematous painful ruptured cyst on the arm.
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EPIDEMIOLOGY

Age At birth.
Gender M � F.
Prevalence Rare.

PATHOPHYSIOLOGY

Dermoid cysts are formed when the ectoderm is
accidentally sequestered along the embryonic

fusion plane during development. They are
benign but can intermittently become inflamed,
rupture, or get infected.

PHYSICAL EXAMINATION

Skin Findings
Type Nodule (Fig. 10-10).
Color Flesh-colored.
Size 1 to 4 cm.

FIGURE 10-10 Dermoid cyst A 4-mm cystic lesion on the nasal bridge of an infant.

Dermoid cysts are ectopic rests of ectodermal tissue
that occur along fusion planes during embryonic de-

velopment. They are present at birth but may not be-
come visible until they enlarge or become inflamed.

DERMOID CYST
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Distribution Common periorbitally, espe-
cially lateral eyebrow. Also can be seen on nose,
scalp, neck, sternum, sacrum, and scrotum.

General Findings
Cysts on the midline nose or scalp have higher
likelihood or intercranial extension.

DIFFERENTIAL DIAGNOSIS

Dermoid cysts can be confused with other cysts,
however the location along an embryonic fu-
sion plane (particularly the common lateral
eyebrow location) can be helpful.

LABORATORY EXAMINATIONS

Dermatopathology Dermoid cysts are lined
by keratinized squamous epithelium with ma-
ture adnexal structures.

COURSE AND PROGNOSIS

Dermoid cysts are benign, however, those located
on the midline nose or scalp have a higher risk of
intercranial extension. A sinus ostium (marked
by protruding hairs or discharge) increases the
likelihood of intercranial involvement. Dermoid
cysts that communicate with the CNS puts the
patient at risk for infections, chemical meningi-
tis, or hydrocephalus should the cyst rupture. Fi-
nally, dermoid cysts over the spine may be
associated with occult spinal dysraphism.

MANAGEMENT

Dermoid cysts are managed by surgical exci-
sion. Presurgical imaging should be performed
to exclude a connection to the CNS.
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Synonyms Nevus elasticus, juvenile elastoma,
collagenoma, collagen hamartomas.

EPIDEMIOLOGY

Age Present at birth or childhood.
Gender M � F.
Prevalence Uncommon.
Genetics May have an autosomal dominant
inherited form. Buschke-Ollendorf syndrome
has mutation in the LEMD3 gene.

PATHOPHYSIOLOGY

Connective tissue nevi are localized malforma-
tions of dermal collagen and/or elastic fibers.

HISTORY

Connective tissue nevi appear in childhood or
adolescence and are asymptomatic but can be
disfiguring.

PHYSICAL EXAMINATION

Skin Findings
Type Slightly raised plaque (Fig. 11-1).
Color Flesh-colored to yellow.
Size Few millimeters to several centimeters.
Number Solitary or multiple.
Distribution Symmetrically over abdomen,
back, buttocks, arms, thighs.

General Findings
Can be associated with systemic disease (Table
11-1).

DIFFERENTIAL DIAGNOSIS

Connective tissue nevi can be diagnosed clini-
cally and confirmed by skin biopsy. They can be
confused with other dermal or subcutaneous
processes such as fibromatoses, fibrous hamar-
toma of infancy, infantile myofibromatosis,
dermatofibromas, lipomas, scars, keloids, pseu-
doxanthoma elasticum, or mucopolysacchari-
doses.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals disor-
ganized collagen and/or elastin fibers. Typically,
there is an increase in collagen and a decrease or
normal amount of elastin. Biopsies of the lesion
can be easily mistaken for normal skin.

COURSE AND PROGNOSIS

Connective tissue nevi are benign. They persist
for life and can increase in number during preg-
nancy. They are typically asymptomatic but can
be cosmetically troublesome. The presence of
connective tissue nevi should alert the clinician
to check carefully for other signs of tuberous
sclerosis (Table 11-1).

MANAGEMENT

Treatment for connective tissue nevi is not nec-
essary. Early recognition and evaluation for
possible associated syndromes (Table 11-1),
such as tuberous sclerosis, is recommended.
Cosmetically, the lesions tend to be too large yet
subtle to warrant treatment. Cosmetic improve-
ment can be attempted by surgical excision,
dermabrasion, electrosurgery, curettage, and
laser ablation.

S E C T I O N  1 1

BENIGN DERMAL 
PROLIFERATIONS

Connective tissue nevi are benign, slightly elevated,
well-circumscribed plaques that are often seen as an

isolated skin finding, but can also be associated with
other systemic disease (Table 11-1).

CONNECTIVE TISSUE NEVUS
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EPIDEMIOLOGY

Age 50% before 10 years, 25% between 10 and
15 years, and 25% after 15 years.

Synonyms Becker’s melanosis, Becker’s pig-
mentary hamartoma, nevoid melanosis, pig-
mented hairy epidermal nevus.

TABLE 11-1 Connective Tissue Nevi and Associated Syndromes

Syndrome Synonyms Cutaneous Findings Associated Features

Familial cutaneous Multiple collagenomas May have associated
collagenomas cardiomyopathy

Tuberous sclerosis Shagreen patch, adenoma Epilepsy, mental retardation,
collagenomas sebaceum, ash leaf macules, rhabdomyomas, calcified

cafe’ au lait spots, periungual brain nodules
fibromas

Buschke–Ollendorf Dermatofibrosis lenticularis Osteopoikilosis, dysplasia
syndrome disseminate, AD, mutation in of bone (leg bones, pelvis,

the LEMD3 gene hands, feet)

FIGURE 11-1 Connective tissue nevus Skin-colored slightly raised plaque on the torso of an infant.

Becker’s nevus is a common acquired benign hamar-
toma that occurs as a unilateral brown pigmented
plaque, typically on the shoulder of adolescent boys.

Over time, the lesion becomes hairy and may be-
come slightly raised.

BECKER’S NEVUS
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Gender M � F, 6:1.
Incidence 0.5% in adolescent males. Inci-
dence much less in females.
Etiology Hamartoma of mesoderm and ecto-
derm tissues.
Genetics May be familial in some cases,
heighten sensitivity to androgens.

HISTORY

Becker’s nevi are thought to have an increased
number of androgen receptors which would ac-
count for its onset at/around puberty and the
clinical appearance of smooth muscle thicken-
ing with hypertrichosis, hypertrophic sebaceous
glands, and acne.

PHYSICAL EXAMINATION

Skin Findings
Type Isolated macule or plaque, smooth or
verrucous surface, increased hair growth (in
56%, Fig. 11-2).
Color Flesh-colored to tan to brown, blotchy.
Size One to several centimeters (average size
approximately 125 cm2).
Shape Large, irregular shape.
Number Typically solitary, may be multiple.

Distribution Unilateral on shoulder (32%),
lower back (23%), upper back (19%), arms
(3%), legs (3%).
Side-Lighting Oblique lighting of the lesion
will help to detect subtle elevation.

General Findings
Associated findings are uncommon. In rare in-
stances, underlying hypoplasia of the tissue may
be present (i.e., shortened extremity).

DIFFERENTIAL DIAGNOSIS

The diagnosis of a Becker’s nevus is often
made by history and clinical examination. The
increased hair growth (seen in 56% and pre-
dominantly in males) is distinctive for Becker’s
nevi. Becker’s nevi can be confused with café
au lait macules, congenital nevi, plexiform
neurofibromas, or congenital smooth muscle
hamartomas.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal papillomato-
sis, acanthosis, hyperkeratosis, and occasional
horn cysts. No nevomelanocytes are present.
Melanocyte numbers are not increased. Basal
cell keratinocytes are packed with melanin. Oc-
casionally, a concomitant smooth muscle
hamartoma may be seen.

COURSE AND PROGNOSIS

Pigmentation occurs in adolescence usually
followed by increased coarse hair growth
(56%) in affected males. Females with
Becker’s nevi have less of a tendency to have
hair growth in the lesion. After 2 years, the le-
sion stabilizes and may fade slightly but per-
sists for life. They may be associated with a
smooth muscle hamartoma. They are typi-
cally asymptomatic, but may be pruritic.
Becker’s nevi are benign and malignant trans-
formation has not been reported. Very rarely,
Becker’s nevi can have an associated underly-
ing anomalies: hypoplasia of the ipsilateral
breast, arm, lumbar spina bifida, thoracic sco-
liosis, pectus carinatum, enlargement of the
ipsilateral foot.

FIGURE 11-2 Becker’s nevus Large brown
plaque that becomes noticeable at puberty with
increased pigment followed by hair growth.
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Synonyms Infantile digital fibromatosis,
Reye’s tumor, inclusion body fibromatosis.

EPIDEMIOLOGY

Age At birth or during the first years of life.
Gender M � F.
Etiology Unknown.

PATHOPHYSIOLOGY

Immunohistochemical and ultrastructural
studies have shown that the fibroblasts contain
myofilaments. Eosinophilic inclusions are sug-
gestive of a possible viral etiology.

PHYSICAL EXAMINATION

Skin Findings
Type Nodules (Fig. 11-3).
Size Few millimeters to 2 cm.
Color Flesh-colored to pink.
Number Solitary and multiple.
Palpation Firm.
Distribution Dorsolateral aspects of fingers or
toes. Thumbs and great toes usually spared.

DIFFERENTIAL DIAGNOSIS

History, physical examination, and skin biopsy
can differentiate recurrent digital fibromas

from verrucae, periungual fibromas, supernu-
merary digits, fibroepithelial polyps, or other
dermal proliferations.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals many
spindle cells and collagen bundles arranged in
interlacing fascicles in the dermis. The cells
contain characteristic perinuclear eosinophilic
inclusions measuring 3 to 10 �m in diameter
(collection of actin microfilaments by ultra-
structural studies).

COURSE AND PROGNOSIS

The lesions of recurrent infantile digital fibro-
mas appear in infancy and spontaneous involu-
tion may occur after several years.

MANAGEMENT

For smaller asymptomatic lesions, no treatment
is necessary and spontaneous regression is pos-
sible. Larger lesions can lead to functional im-
pairment or deformity. For cosmetic and
functional purposes, removal of these lesions by
surgical excision can be performed. In 75% of
cases, recurrences are observed in late child-
hood, at which time wide surgical excision may
be required.

MANAGEMENT

Becker’s nevi are benign and thus no treatment
is necessary. Lesions tend to be quite large and
treatment becomes impractical. Cosmetically,
lesions can be lightened or the hair can be re-

moved with laser therapy, but recurrence rates
are high, and frequent treatments may be neces-
sary. Patients with Becker’s nevi should also be
examined for the rare associated soft tissue or
bony abnormalities.

Recurrent infantile digital fibromas are single or mul-
tiple fibrous nodules occurring on the fingers and
toes, during infancy, or early childhood.

RECURRENT INFANTILE DIGITAL FIBROMA
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Synonyms Rudimentary polydactyly.

EPIDEMIOLOGY

Age At birth.
Gender M � F.
Race Black � white 10:1.
Prevalence 1 per 1000 in whites, 10 per 1000
in blacks.
Genetics AD inheritance.

PATHOPHYSIOLOGY

Most cases of rudimentary supernumerary dig-
its occur as an isolated AD inherited malforma-

tion. Rarely, they may be manifestations of a
larger intrauterine growth that may have been
amputated.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules.
Size Few millimeters to 2 cm.
Color Flesh-colored.
Other May contain cartilage or vestigial
nail.
Distribution Bilateral. Most common: ulnar
side of the fifth digit (Fig. 11-4).

FIGURE 11-3 Recurrent infantile digital fibroma One-year-old child with a recurrent nodule on the index
finger.

Rudimentary supernumerary digits are soft-tissue
reduplicates that typically occur on the lateral sides of
normal digits.

RUDIMENTARY SUPERNUMERARY DIGITS
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DIFFERENTIAL DIAGNOSIS

Family history and the bilateral, symmetric ap-
pearance of rudimentary supernumerary dig-
its can differentiate them from recurrent
digital fibroma, verrucae, periungual fibromas,
fibroepithelial polyps, or other dermal prolif-
erations.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals fasci-
cles of nerve fibers. May contain cartilage or
vestigial nail.

COURSE AND PROGNOSIS

Rudimentary supernumerary digits are present at
birth and persist for life. Most are asymptomatic,
but some can be painful. They are benign and not
associated with any systemic abnormalities.

MANAGEMENT

For smaller asymptomatic lesions, no treatment
is necessary. For larger and/or painful lesions,
surgical removal is recommended. Attempts at
removal should encompass the base of the le-
sions since residual papules at the site may lead
to painful neuromas later in life.

FIGURE 11-4 Supernumerary digit Small flesh-colored papules bilaterally on the hands present since birth.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY200

EPIDEMIOLOGY

Age Puberty to 30 years of age.
Gender M � F.
Race Much more common in darker skin
types.
Etiology Unknown. Usually follow injury to
skin (i.e., surgical scar, laceration, abrasion,
cryosurgery, electrocoagulation, as well as vacci-
nation, acne, etc.). May also arise spontaneously
without history of injury.

HISTORY

Scars or keloids appear and are usually asymp-
tomatic. May be pruritic or painful at onset.
Symptoms fade with time.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules (Fig. 11-5).
Color Flesh-colored to pink.
Shape May be linear. Hypertrophic scars:
dome-shaped, confined. Keloids extend clawlike
beyond the site.
Palpation Firm to hard; surface smooth.
Sites of Predilection Ear lobes, shoulders, up-
per back, chest.

DIFFERENTIAL DIAGNOSIS

The diagnosis of a hypertrophic scar or keloid is
made clinically. A biopsy is usually not war-

ranted unless there is clinical doubt, because it
may induce new hypertrophic scarring or
keloid formation. The differential diagnosis in-
cludes a dermatofibroma, dermatofibrosarcoma
protuberans, desmoid tumor, sarcoidosis, for-
eign body granuloma, or lobomycosis.

LABORATORY EXAMINATIONS

Dermatopathology A hypertrophic scar ap-
pears as whorls of young fibrous tissue and fi-
broblasts in haphazard arrangement. A keloid
has an added feature of thick, eosinophilic, acel-
lular bands of collagen.

COURSE AND PROGNOSIS

Hypertrophic scars tend to regress in time be-
coming flatter and softer. Keloids, however, may
continue to slowly expand in size for years.

MANAGEMENT

A person with a history of hypertrophic scars
and/or keloids should avoid skin trauma and
elective procedures (e.g., ear piercing) to re-
duce the risk of scar formation. Once formed,
the treatment for hypertrophic scars and
keloids include topical steroids with or with-
out occlusion (flurandrenolide-impregnated
tape), intralesional steroids (triamcinolone
(3–40 mg/mL, intralesional 0.1–1 mL q6
weeks) often reduces pruritus or sensitivity of
lesion, as well as reducing its volume and flat-
tening it. Combined treatment of intralesional
triamcinolone and cryotherapy may be a little
more effective. Lesions that are excised surgi-
cally often recur larger than the original lesion.
Thus, careful plastic surgery and occlusive
wound care is recommended if excision is to
be attempted.
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Hypertrophic scars and keloids can
be very refractory to treatment and
may arise seemingly spontaneously
in predisposed individuals.

Hypertrophic scars and keloids are formed when
there is an exaggerated fibrous tissue response to cu-
taneous injury. A hypertrophic scar remains confined

to the site of original injury; a keloid, however,
extends beyond this site with clawlike extensions.

HYPERTROPHIC SCARS AND KELOIDS
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FIGURE 11-5 Keloid An extensive keloid on the arm of an child.
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FIGURE 11-6 Dermatofibroma Firm 7-mm dimpling lesion on the foot.

Synonyms Solitary histiocytoma, sclerosing
hemangioma, histiocytoma cutis, fibroma sim-
plex, benign fibrous histiocytoma, nodular
subepidermal fibrosis, dermal dendrocytoma.

EPIDEMIOLOGY

Age Occasionally seen in children, more com-
mon in adolescence and adulthood.
Gender F � M.
Etiology Unknown, may be chronic histio-
cytic–fibrous reaction to insect bite, skin injury,
or ingrown hair.

PHYSICAL EXAMINATION

Skin Findings
Type Papule or nodule (Fig. 11-6).
Size 3 to 10 mm in diameter.
Color Flesh-colored, pink, brown, tan, dark
brown.
Palpation Firm.
Number Usually solitary, may be multiple.
Dimple Sign Lateral compression with thumb
and index finger produces a depression or dimple
known as the “Fitzpatrick sign.”

Distribution Legs � arms � trunk. Uncom-
monly occur on head, palms, soles.

DIFFERENTIAL DIAGNOSIS

Dermatofibromas are diagnosed clinically and
the dimpling sign is a useful clinical diagnostic
tool. Dermatofibromas may be confused with
nevi, scars, cysts, lipomas, or histiocytomas.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows a pro-
liferation of spindle-shaped fibroblasts/collagen
fibers and/or histiocytes. Thick, hyalinized col-
lagen bundles seen at the periphery and the
overlying epidermis are usually hyperplastic
with flat confluent rete ridges and hyperpig-
mentation of the basal layer.
Immunohistochemistry Positive for vimentin,
factor XIIIa, muscle-specific actin, and histio-
cytic markers such as KP-1 and HAM-56. Neg-
ative for CD-34.

Dermatofibromas are very common, benign, dim-
pling skin lesions, usually occurring on the extremi-

ties, important only because of their cosmetic ap-
pearance or their being mistaken for other lesions.

DERMATOFIBROMA
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COURSE AND PROGNOSIS

Lesions appear gradually over several months
and persist for years to decades; few lesions
regress spontaneously.

MANAGEMENT

Dermatofibromas are benign and typically best
left untreated. Surgical removal is not usually in-

dicated because the resulting scar is often worse
cosmetically. Indications for excision include re-
peated trauma, unacceptable cosmetic appear-
ance, or uncertainty of clinical diagnosis.
Cryotherapy may be used to flatten raised
lesions.
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Although totally benign, skin tags
can be associated with acanthosis
nigricans and, in this context, can
suggest an underlying malignancy

or insulin-resistant state.

Synonyms Acrochordon, cutaneous papil-
loma, soft fibroma, fibroepithelial polyp.

EPIDEMIOLOGY

Age Adolescence and adulthood.
Gender F � M.
Incidence 50% of all adults have at least one
skin tag.

Etiology Unknown. Often familial. More
common in overweight individuals.

HISTORY

Usually asymptomatic, but skin tags may become
inflamed or irritated. Occasionally, they may be-
come tender or bleed following trauma or torsion.

PHYSICAL EXAMINATION

Skin Findings
Type Pedunculated papules (Fig. 11-7).
Size 1 to 2 cm.
Color Flesh-colored or darker.
Shape Usually round to oval.

FIGURE 11-7 Skin tag 2- to 3-mm pedunculated skin-colored growths on the neck.

A skin tag is a benign, pedunculated lesion the color
of the skin or darker, occurring at intertriginous sites.

SKIN TAG
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Number One to several.
Palpation Soft, pliable.
Distribution Intertriginous areas.
Sites of Predilection Neck, axillae, inframam-
mary, groin, eyelids.

DIFFERENTIAL DIAGNOSIS

The diagnosis of skin tags is typically made clini-
cally. The differential diagnosis includes a pedun-
culated dermal or compound melanocytic nevus,
neurofibroma, seborrheic keratosis, or wart.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows a
pedunculated lesion of dense collagenous

stroma with thin-walled dilated blood vessels in
the center.

COURSE AND PROGNOSIS

Skin tags tend to become larger and more nu-
merous over time. They are benign and asymp-
tomatic, but on occasion can torse with ensuing
infarction and autoamputation.

MANAGEMENT

Skin tags are benign thus no treatment is neces-
sary. Symptomatic skin tags can be removed by
snipping them off with scissors, electrodesicca-
tion, or cryosurgery.

Synonyms Leiomyoma cutis, superficial be-
nign smooth muscle tumor.

EPIDEMIOLOGY

Age Can be seen in childhood. More common
in adolescence or adulthood.
Gender M � F.
Prevalence Uncommon.
Etiology Usually acquired, except multiple pi-
loleiomyomas.
Genetics Multiple piloleiomyomas are inher-
ited in an autosomal dominant trait.
Skin Symptoms Chronic lesions can be sensi-
tive to touch or cold; spontaneously painful.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules (Fig. 11-8).
Size 1 mm to 2 cm.
Color Flesh-colored to reddish-brown.
Palpation Firm, fixed to skin but freely mov-
able over the underlying structures.
Shape Round.

Arrangement Grouped when multiple; tend
to coalesce into plaques with arciform or linear
configuration.
Distribution Extremities, trunk greater than
the face, neck, vulva, penis, scrotum, nipple, and
areola.
Genetics Mutation of the fumarate hydratase
gene on chromosome 1q42.3–43.

General Findings
Leiomyomas typically have no associated sys-
temic findings. Rarely, women with multiple in-
herited piloleiomyomas may have associated
painful smooth muscle tumors of the uterus
(familial leiomyomatosis cutis et uteri).

DIFFERENTIAL DIAGNOSIS

History, physical examination, and skin biopsy can
help differentiate leiomyomas from angiolipomas,
dermatofibromas, schwannomas, neurofibromas,
glomus tumors, osteoma cutis, eccrine spiradeno-
mas, neuromas, and neurilemmomas. Rarely,
there can be leiomyosarcomas, which are typically
larger than their benign counterparts.

Leiomyomas are benign dermal tumors arising from the
smooth muscle cells of the arrectores pilorum which are
clinically characterized by solitary or multiple red dermal
nodules subject to episodes of paroxysmal pain.

There are three types of leiomyomas:
1. Piloleiomyoma: solitary from the arrector pili mus-

cles or multiple with AD inheritance.

2. Genital leiomyomas: from the dartoic, vulvar, or
mamillary muscles of the scrotum, labia, or
nipple.

3. Angioleiomyomas: arising from vascular smooth
muscle.

LEIOMYOMA



SECTION 11 BENIGN DERMAL PROLIFERATIONS 205

LABORATORY EXAMINATIONS

Dermatopathology Pilar leiomyomas reveal a
proliferation of haphazardly arranged smooth
muscle fibers in the dermis, separated from the
epidermis with a Grenz zone. Angioleiomyomas
reveal a well-demarcated dermal nodule com-
posed of concentrically arranged smooth muscle
fibers around numerous slitlike vascular spaces.

COURSE AND PROGNOSIS

Leiomyomas are benign and are typically
asymptomatic. Some lesions are painful. They

have a high incidence of recurrence (50%) fol-
lowing removal but there are no reports of ma-
lignant transformation.

MANAGEMENT

Leiomyomas are benign and thus no treatment
is necessary. For symptomatic lesions, possible
treatments include surgical excision but the re-
currence rate is high (50%). Other management
options include topical nitroglycerine, systemic
nifedipine, acetaminophen, lidocaine, or CO2

ablation with varied reported success.

FIGURE 11-8 Angioleiomyoma Ill-defined, 1-cm, painful nodule on the plantar surface.

EPIDEMIOLOGY

Age Any age, most onset postpuberty.
Gender M � F.
Incidence Very common.

Etiology Familial multiple lipomatosis: AD
inheritance. Increased in individuals with obe-
sity, diabetes, or hypercholesterolemia. Some
are posttraumatic. ? HMBA2 gene mutation
with translocations on 12q13–15.

A lipoma is a common benign tumor characterized
by an asymptomatic, well-demarcated, soft nodule of
mature fat cells. They are typically solitary lesions and

benign, but can be multiple and associated with
more diffuse disease (Table 11-2).

LIPOMA
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HISTORY

Lipomas are typically isolated asymptomatic
nodules that are stable or slowly growing in size
for years. Rates of growth seem to increase with
weight gain and enlarging lesions may compress
nerves and become painful. Multiple lipomas
may be seen with associated disease (Table 11-2).

PHYSICAL EXAMINATION

Skin Findings
Type Single or multiple nodules.
Size Few mm to 10 cm.

Color Flesh-colored.
Shape Round, disc-shaped, or lobulated.
Palpation Soft, mobile.
Distribution Anywhere.
Sites of Predilection Neck, shoulders, trunk
(Fig. 11-9), and buttocks.

DIFFERENTIAL DIAGNOSIS

The diagnosis of a lipoma is made by history
and clinical examination. It can be confused
with a cyst, or other subcutaneous masses.

TABLE 11-2 Lipomas and Associated Syndromes

Syndrome Synonyms Cutaneous Findings Associated Features

Multiple familial Multiple asymptomatic Inherited in an autosomal
lipomatosis diffuse lipomas dominant fashion

Adiposis dolorosa Dercum’s disease Tender lipomas on Usually in postmenopausal
arms and legs women; paresthesias, weakness,

arthralgias, obesity, mental
disturbances, amenorrhea,
alcoholism

Benign symmetric Madelung’s disease Symmetric neck and upper Usually in alcoholic men, mutation
lipomatosis trunk lipomas in tRNA lysine gene

Proteus syndrome Congenital lipomas, nevi Gigantism, hemihypertrophy,
mesenchymal neoplasms, PTEN
mutation

FIGURE 11-9 Lipoma Soft asymptomatic nodule on the midback of an infant. Imaging studies were normal.
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LABORATORY EXAMINATIONS

Dermatopathology Encapsulated tumors
composed of mature fat cells (large polygonal
or spherical cells with lipid vacuole and periph-
erally displaced nucleus) intersected by thin
strands of fibrous tissue.

COURSE AND PROGNOSIS

Most lipomas remain stable and asymptomatic.
They may enlarge, impinge on nerve, and be-

come tender. Malignant transformation (li-
posarcoma) is extremely rare and typically oc-
curs in large lesions (�10 cm).

MANAGEMENT

Lipomas are usually benign and asymptomatic
and thus no treatment is required. For sympto-
matic or enlarging lesions, surgical excision or
liposuction can be performed.

Synonyms Localized nodular tenosynovitis,
giant cell synovioma, pigmented villonodular
synovitis.

EPIDEMIOLOGY

Age Any age, most onset between 30 and 50
years.

FIGURE 11-10 Giant cell tumor of the tendon sheath Enlarging firm nodule on the thumb of a child.

A giant cell tumor of the tendon sheath is the most
common tumor of the hand and presents with a firm
enlarging nodule on the fingers.

GIANT CELL TUMOR OF THE TENDON SHEATH
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Gender F � M.
Incidence Very common.

HISTORY

Giant cell tumors are typically isolated asympto-
matic nodules that are stable or slowly growing
in size for years. Enlarging lesions may compress
nerves and become painful or impair mobility.

PHYSICAL EXAMINATION

Skin Findings
Type Single nodule (Fig. 11-10).
Size Few millimeters  to 1.5 cm.
Color Flesh-colored.
Shape Round.
Palpation Firm, immobile.
Distribution Finger � hand � toes.

DIFFERENTIAL DIAGNOSIS

The diagnosis of a giant cell tumor is made by
history and clinical examination. It can be con-

fused with a rheumatoid nodule, cyst, or subcu-
taneous granuloma annulare.

LABORATORY EXAMINATIONS

Dermatopathology Lobular growth attached
to the tendon sheath with cellular areas of
polygonal cells blending with hypocellular areas
of spindle cells, with characteristic multinucle-
ate giant cells scattered throughout.

COURSE AND PROGNOSIS

Giant cell tumors of the tendon sheath are
benign, and may be reactive or neoplastic in
nature.

MANAGEMENT

Giant cell tumors are benign and asymptomatic
and thus no treatment is required. For sympto-
matic or enlarging lesions, surgical excision can
be performed, but there is a 30% recurrence
rate.
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Skin color is genetically determined and is
caused by the total amount of melanin pigment
in the skin. Normal constitutive melanin pig-

Disorders of hypopigmentation are caused
by decreased melanin content in the skin owing
to decreased or absent melanin production or
melanocytes. Disorders of hyperpigmentation

Skin Phototypes Ability to Tan Susceptibility to Burns

SPT I Never tans, white skin Sunburns easily
SPT II Tans with difficulty Sunburns easily
SPT III Can tan with time Occasionally burns
SPT IV Tans easily Rarely burns
SPT V Tans easily, brown skin Rarely burns
SPT VI Tans easily, black skin Rarely burns

PITYRIASIS ALBA

Pityriasis alba is a common asymptomatic,
sometimes scaly, hypopigmentation of the face,
neck, and body.

Race All races, more noticeable in darker skin
types.
Prevalence Common.
Etiology Likely a form of atopic dermatitis.

PATHOPHYSIOLOGY

Thought to be an eczematous dermatosis, with
hypomelanosis resulting from postinflamma-
tory changes and ultraviolet screening effects of
the hyperkeratotic and parakeratotic epidermis.

HISTORY

Hypopigmented areas are usually stable then
gradually disappear with age. Some lesions may
persist into adulthood. The areas are typically
asymptomatic, but can sometimes burn or itch.
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Pityriasis alba entails both mild der-
matitis and pigment alteration; gen-
erally, the former responds quickly
while the latter continues to be an 
issue for many months or years.

mentation determines skin type, which is cur-
rently classified by the Fitzpatrick phototypes as
follows:

are caused by increased melanin content in the
skin owing to an increase in melanin produc-
tion or melanocytes.

S E C T I O N  1 2

DISORDERS OF 
PIGMENTATION

Decreased or absent melanin in the skin can lead to hy-
pomelanosis and can occur by two main mechanisms.
1. Melanocytopenic hypomelanosis: absent or de-

creased number of melanocytes (e.g., vitiligo).

2. Melanopenic hypomelanosis: absent or de-
creased melanin production, but normal number
of melanocytes (e.g., oculocutaneous albinism).

DISORDERS OF HYPOPIGMENTATION

EPIDEMIOLOGY

Age Young children, often between the ages
of 3 and 16 years.
Gender M � F.
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PHYSICAL EXAMINATION

Skin Findings
Type Macules, may have slight scale.
Number One to twenty lesions may be pres-
ent.
Color Pink, then off-white to tan-white.
Size and Shape 5 to 30 mm or larger.
Distribution Face (malar region), neck, trunk,
extremities.
Sites of Predilection Face, especially the
cheeks (Fig. 12-1), midforehead, and around
the eyes and mouth.

General Findings
May be associated with atopy (eczema, allergies,
hay fever, asthma).

DIFFERENTIAL DIAGNOSIS

Pityriasis alba can be confused with other hy-
popigmented skin disorders such as vitiligo,
tinea versicolor, tinea corporis, pityriasis
lichenoides, and postinflammatory hypopig-
mentation.

LABORATORY EXAMINATIONS

Dermatopathology Histology reveals hyper-
keratosis, parakeratosis, moderately dilated
vessels of the superficial dermis, slight
perivascular infiltrate, and edema of the pap-
illary dermis.

FIGURE 12-1 Pityriasis alba Faint, hypopigmented slight scaly macules located on the cheeks of a child.
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Electron Microscopy The number of melano-
cytes is reduced and those present contain fewer
and smaller melanosomes.
Wood’s Lamp Accentuates hypopigmenta-
tion. Lesions are NOT depigmented.

COURSE AND PROGNOSIS

Pityriasis alba is a benign condition and often is
self-limited, clearing at puberty. It is usually
asymptomatic, but can be itchy or have a burn-
ing sensation.

MANAGEMENT

Treatment is unnecessary. The condition im-
proves with age. For cosmetic reasons, emollient
creams (hydrated petrolatum, Vaseline, mineral
oil, moisturizers) may be useful to diminish the
dry scales and ambient UV exposure can help
repigment the area. In severe cases of pityriasis
alba, a mild topical steroid can be used spar-
ingly in appropriate strengths for short dura-
tions (bid for 2 weeks).

POSTINFLAMMATORY 
HYPOPIGMENTATION

A common cause of benign hypopigmentation
characterized by decreased melanin formation
following cutaneous inflammation.
Synonym Postinflammatory hypomelanosis.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Etiology Usually follows involution of any in-
flammatory skin disorders (e.g., eczematous or
psoriatic lesions, pityriasis rosea, burns, bullous
disorders, infections, etc.).

PATHOPHYSIOLOGY

Inflammatory conditions of the epidermis
may result in transient alterations in
melanosome biosynthesis, melanin produc-
tion, and transport. Keratinocyte injury and
may render them temporarily unable to ac-
cept melanin from melanocytic dendrites. Se-
vere inflammation may even lead to a
complete loss of melanocytes or melanocyte
function.

HISTORY

Skin Symptoms None.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, patches.
Color Off-white.
Shape Linear, oval, round, punctate depend-
ing on primary process (Fig. 12-2).
Distribution Localized or diffused depending
on primary process.

DIFFERENTIAL DIAGNOSIS

A clinical history of an antecedent inflamma-
tory dermatosis is helpful to differentiate
postinflammatory hypopigmentation from
tinea versicolor, tuberous sclerosis, vitiligo, al-
binism, or infectious disease (leprosy etc.).

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy may show de-
creased melanin in keratinocytes, inflammatory
infiltrate may or may not be present depending
on the etiologic primary process.
Wood’s Lamp Accentuates hypopigmenta-
tion. Lesions are NOT depigmented.

COURSE AND PROGNOSIS

Hypopigmentation gradually self-resolves over
a period of months provided that the affected
areas are kept disease-free. Common inflamma-
tory conditions that lead to postinflammatory
hypopigmentation include psoriasis, seborrheic
dermatitis, atopic dermatitis, lichen sclerosus,
lichen striatus, and lupus.

MANAGEMENT

Postinflammatory hypopigmentation is a be-
nign reactive condition, thus no treatment is
necessary. Prevention would focus on elimi-
nating the primary inflammatory process, al-
lowing the melanocytes to recover. Then the
hypopigmentation will slowly self-resolve.
Patients should be counseled that hypopig-
mentation may take weeks to months of in-
flammation-free periods to improve. Ambient
UV exposure may be helpful in repigmenting
affected areas.
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VITILIGO

Vitiligo is an acquired pigmentary disorder
characterized clinically by the development of
completely depigmented macules, microscopi-
cally by the absence of melanocytes, and med-
ically by the increased risk of autoimmune
mediated disease (i.e., thyroid disorders).

Incidence Common. Affects up to 2% of the
population.
Genetics Up to 30% of patients have a first-
degree relative with vitiligo. Families with thy-
roid disease, diabetes, and other autoimmune
processes are at increased risk of developing vi-
tiligo. Several genetic loci have been implicated:
AIS1 (FOXD3), PTPN22, VIT1 (FBXO11),
CTLA4, MITF, MHC (HLA-DRB1, HLA-DRB4,
HLA-DQB1), ESR1, AIS2, AIS3, MLB2, CAT,
VDR, MYG1, GCH1, NALP1 (SLEV1), ACE,
AIRE, COMT.
Etiology Likely autoimmune mediated.

PATHOPHYSIOLOGY

In lesions of vitiligo, there is a decrease or ab-
sence of functional melanocytes in the skin. Nu-
merous pathophysiologic mechanisms for
vitiligo have been proposed: an autoimmune
destruction of melanocytes, a defect in the
structure and function of melanocytes, defec-
tive-free radical defenses, decreased melanocyte

FIGURE 12-2 Postinflammatory hypopigmentation Residual hypopigmented macules after resolution of
tinea versicolor in a young child.
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Visible depigmentation carries deep
cultural and religious stigma for
many and, while not life-threatening,
vitiligo should be approached with
this understanding.

EPIDEMIOLOGY

Age Any age, 50% begin between ages 10 and
30 years.
Gender M � F.
Race All races. More noticeable in darker skin
types.
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survival, autocytotoxic metabolites, faulty
membrane lipid proteins in the melanocyte, de-
fective melanocyte growth factors, neurochemi-
cal destruction of melanocytes, viral etiologies.

HISTORY

Both genetics and environment play a role in vi-
tiligo. Many patients attribute the onset of their
vitiligo to trauma, as with cuts, suture sites, etc.
(Koebner or isomorphic phenomenon). Emo-
tional stress (e.g., grief over lost partner) is also
mentioned by patients as a cause. The depig-
mented areas gradually appear and 30% or more
can undergo spontaneous repigmentation.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Macule, patch.
Size 1- to 5-mm confetti macules, large sev-
eral centimeter patches.
Color White depigmentation (Fig. 12-3A).
Shape Oval, geographic patterns; linear.
Distribution Face (periorificial), dorsa of
hands, nipple, axillae, umbilicus, sacrum, in-
guinal, anogenital areas, extremities (elbows,
knees, digits, wrists, ankles, shins), bony
prominences.

Associated Cutaneous Findings
Hair White hair and premature gray hair,
alopecia areata, and halo nevi.
Eye Iritis in 10%, but may not be sympto-
matic; retinal changes consistent with healed
chorioretinitis in up to 30% of patients.
Perifollicular Repigmentation Repigmenta-
tion occurs around hair follicles (Fig. 12-3B)
with macules that enlarge and eventually fuse to
a confluent skin color.

General Examination
Hyper- or hypothyroidism is present in up to
30% of patients with vitiligo. Uncommon asso-
ciations include diabetes mellitus, pernicious
anemia, Addison’s disease, gonadal failure, poly-
endocrinopathy, halo nevi, alopecia areata, and
lichen sclerosis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of completely depig-
mented skin lesions include lupus erythemato-

sus, pityriasis alba, tinea versicolor, piebaldism,
chemical leukoderma, scleroderma, leprosy, ne-
vus depigmentosus, tuberous sclerosis, leuko-
derma with metastatic melanoma, and post-
inflammatory hypopigmentation.

LABORATORY EXAMINATIONS

Dermatopathology On skin biopsy, melan-
ocytes are completely absent in fully developed
vitiligo macules, but at the margin of the lesions,
there may be melanocytes present and a mild
lymphocytic response.
Laboratory Examination of Blood Blood tests
for T4, TSH, glucose, CBC, and cortisol (in
high-risk patients) may be indicated to rule out
concurrent autoimmune diseases.
Wood’s Lamp Depigmented areas will light up
brightly with the Wood’s lamp examination.

COURSE AND PROGNOSIS

The course of vitiligo is unpredictable; lesions
may remain stable for years or progress rapidly.
Approximately 30% of patients have some de-
gree of sun-induced or spontaneous repigmen-
tation. Children tend to have a better prognosis
and have less associated endocrinopathies as
compared to adults.

MANAGEMENT

Ambient sunlight with sunscreen can help
repigmentation, especially is cosmetically no-
ticeable areas such as the face or hands. In
older children that are sunlight responsive
and compliant, phototherapy (narrowband
UVB � PUVA) is useful. Limited use of topi-
cal steroids to the affected areas has been suc-
cessful, but should be discontinued if there is
no clinical improvement after 2 months. Top-
ical tacrolimus 0.1% ointment has reported
success without the adverse effects of light or
steroid therapy and can be tried alone or in
conjunction with other treatment modalities.
In older refractory adults, autologous small
skin punch grafts from normal skin areas can
be grafted to depigmented areas, but scarring
and dyspigmentation may result.
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A

B

FIGURE 12-3 Vitiligo A. Areas of depigmentation on the legs of a child with vitiligo. B. Area of vitiligo
with characteristic “islands of repigmentation” indicative of follicular-based repigmentation.
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OCULOCUTANEOUS ALBINISM

Oculocutaneous albinism (OCA) is a rare
group of inherited disorders that present as a
congenital absence of pigment in the skin, eyes,
and hair. The pigment deficiency is caused by
decreased or absent melanin, despite normal
numbers of melanocytes in the skin.

OCA is primarily AR-inherited and can be
categorized into four forms:

1. OCA type 1: absent (OCA1A) or decreased
(OCA1B) tyrosinase activity.

2. OCA type 2: mutations in the P gene (? ac-
cumulation of glutathione).

3. OCA type 3: mutations in tyrosinase-
related protein 1 (TRYP1) gene.

4. OCA type 4: mutations in membrane-
associated transported protein (MATP) gene.

Ocular albinism (OA) patients primarily have
XLR-inherited retinal depigmentation cause by
a mutation in the ocular albinism type 1 (OA1)
gene.

EPIDEMIOLOGY

Age Present at birth.
Incidence 1:20000 in whites. 1:1500 in some
African tribes.

Genetics OCA: AR (rare cases of AD). OA:
XLR (rare cases of AR).

PATHOPHYSIOLOGY

OCA1 and OCA3 are endoplasmic reticulum
(ER) retention diseases where the mutated
proteins (tyrosinase or TYRP1, respectively)
cannot leave the ER to become part of the
melanosomes. OCA2 leads to a dysfunctional
P protein which leads to abnormal processing
or transport of tyrosinase. OCA4 leads to a
defective transporter protein. OA has a mu-
tated membrane glycoprotein that is thought
to influence melanosomal growth and matu-
ration.

PHYSICAL EXAMINATION

Skin Findings
Type Macular depigmentation of entire body
(Fig. 12-4).
Color White or light tan (tyrosinase-negative).
Hair White or light brown (tyrosinase-posi-
tive), red.
Eyes Iris translucency, reduced visual acuity,
photophobia, strabismus, nystagmus, lack of
binocular vision.

FIGURE 12-4 Oculocutaneous Albinism An infant with OCA1A type, see Table 12-1. Note the white-
colored hair, skin, and pink irises in an infant.
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LABORATORY EXAMINATIONS

Dermatopathology
Light Microscopy Melanocytes are present in
normal numbers in the skin and hair bulb in all
types of albinism. The dopa reaction is markedly
reduced or absent in melanocytes of the skin
and hair depending on the type of albinism.
Electron Microscopy Melanosomes are pres-
ent in melanocytes in all types of albinism but,
depending on the type of albinism, there is a re-
duction of the melanization of melanosomes,
with many being completely unmelanized.
Tyrosine Hair Bulb Test Hair bulbs are incu-
bated in tyrosine solutions for 12 to 24 hours
and develop new pigment formation from nor-
mal and tyrosinase-positive OCA patients, but
no new pigment formation is present in tyrosi-
nase-negative OCA types.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis would be whole-body
vitiligo, but iris translucency and the presence

of other eye findings in the fundus are reliable
signs of albinism.

COURSE AND PROGNOSIS

Depending upon the OCA type and degree of
tyrosinase activity, patients may vary in severity
from complete loss of pigment to subtle pig-
mentary dilution (Table 12-1). Patients with
OCA learn early in life to avoid the sun because
of repeated sunburns, especially as toddlers.
They have a normal life span but can have prob-
lems with vision, to the point of blindness, and
skin cancers later in life: squamous cell carcino-
mas (with metastases), basal cell carcinomas,
and melanomas (typically amelanotic).

MANAGEMENT

Recognition of OCA early in life is important
to begin early patient education about rigor-
ous protective skin care. Daily application of
topical, potent, broad-spectrum sunblocks,
including lip protection (SPF higher than 30)

TABLE 12-1 Classification of Albinism

Type Subtypes Gene Locus Includes Clinical Findings

OCA1 OCA1A TYR Tyrosinase-negative OCA White hair and skin, eyes (pink at 
birth → blue)

OCA1B TYR Minimal pigment OCA White to near-normal skin and hair 
pigmentation

Platinum OCA Platinum (pheomelanin) hair
Yellow OCA Yellow (pheomelanin) hair, light red 

or brown hair
Temperature-sensitive OCA, May have near-normal pigment

tyrosinase loses activity at but not in axillas
35�C.

Autosomal recessive OA 
(some)

OCA2 P Tyrosinase-positive Yellow hair, “creamy” white (Africa)
Brown OCA Light brown/tan skin (Africa)

OCA3 TRP1 Autosomal recessive OCA 
(some)

Rufous OCA Red and red-brown skin and brown 
eyes (Africa)

OCA4 MATP Generalized hypopigmentation (Japan)
OA1 OA1 X-linked OA Normal pigmentation of skin, hair. 

Hypopigmented eyes

OA, ocular albinism; OCA, oculocutaneous albinism; TRPI, tyrosine-related protein I.
Modified with permission from Fitzpatrick TB et al. Color Atlas and Synopsis of Clinical Dermatology. 4th ed. New York, NY: McGraw-Hill; 2001.
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is necessary. Special UV protective clothing and
wide brim hats help to reduce sun exposure.

Avoidance of direct sun exposure between
the hours of 10 AM and 2 PM, especially in high-
intensity seasons or climates is recommended.
OCA patients should have regular periodic skin
examinations as they help to detect skin cancers
as early as possible. Patients should also have
UV protective eyewear and regular ophthalmo-
logic care.

NEVUS DEPIGMENTOSUS

Nevus depigmentosus is a congenital hypome-
lanotic lesion characterized by a single depig-
mented spot, a segmental absence of pigment,
or a Blaschkoid streak of hypopigmentation
with a chronic persistent course.
Synonym Nevus achromicus, nevoid linear
hypopigmentation.

EPIDEMIOLOGY

Age Present at birth.
Gender M � F.
Prevalence 1 in 75 people.

PATHOPHYSIOLOGY

Proposed mechanism for nevus depigmentosus
is chromosomal mosaicism.

HISTORY

Patients are born with the depigmented area of
skin and the area is asymptomatic but persists
for life.

PHYSICAL EXAMINATION

Skin Findings
Type Macules or patches.
Color Depigmented white or light tan (Fig.
12-5).
Size Few millimeters to several centimeters.
Shape Isolate, segmental, or linear following
Blacshko’s lines.
Distribution Trunk, lower abdomen, proximal
extremities � face, neck.

DIFFERENTIAL DIAGNOSIS

An isolated nevus depigmentosus must be dif-
ferentiated from vitiligo, nevus anemicus, and
lesions of tuberous sclerosis. Very extensive le-
sions, multilinear Blaschkoid hypomelanosis

should raise the possible diagnosis of hypome-
lanosis of Ito in which the pigmentation is asso-
ciated with abnormalities of the hair, CNS, eyes,
or musculoskeletal system.

LABORATORY EXAMINATIONS

Dermatopathology Lesions may show normal
or decreased melanocyte numbers.
Electron Microscopy Melanization is de-
creased or normal.
Wood’s Lamp Accentuation of depigmented
areas.

COURSE AND PROGNOSIS

Lesions persist for life, but remain asymptomatic.

MANAGEMENT

A nevus depigmentosus is asymptomatic and
for small lesions, treatment is not necessary. Ex-
tensive lesions, or those on the face, can be cos-
metically upsetting to the patient. Since nevus
depigmentosis lesions do not tan as well as the
surrounding skin, they become more noticeable
with UV exposure. Thus rigorous sun protec-
tion (SPF 30 of higher) would keep lesions less
cosmetically detectable.

FIGURE 12-5 Nevus depigmentosus Depig-
mented area on the arm of a child present since birth.
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NEVUS ANEMICUS

Nevus anemicus is a rare congenital area of pale
skin that represents localized, decreased perfusion.
Synonym Pharmacologic nevus.

EPIDEMIOLOGY

Age Newborn.
Gender F � M.
Prevalence Rare.

PATHOPHYSIOLOGY

It has been suggested that nevus anemicus arises
from a focal increased blood vessel sensitivity to
vascular catecholamines and thus are perma-
nently vasoconstricted.

HISTORY

Lesions are present at birth and persist asymp-
tomatically for life.

PHYSICAL EXAMINATION

Skin Findings
Type Macule or patch (Fig. 12-6).
Size Few millimeters to several centimeters,
average 5 to 10 cm.
Color Hypopigmented, avascular.
Distribution Chest � face and extremities.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes nevus de-
pigmentosus, tuberous sclerosis, vitiligo, hy-
pomelanosis of Ito, and incontinenti pigmenti.
Three factors may be helpful for differentiating
a nevus anemicus from a pigmentary problem:
(1) a nevus anemicus does not accentuate by
Wood’s lamp; (2) pressure on the lesion by a
glass slide makes the lesion unapparent from
surrounding normal skin; and (3) stroking or
heat application fails to induce erythema in the
lesion (Fig. 12-6).

LABORATORY EXAMINATIONS

Dermatopathology A skin biopsy reveals nor-
mal numbers of blood vessels and melanocytes.
The biopsy would most likely be interpreted as
normal skin.
Wood’s Lamp Does not enhance the lesion.

COURSE AND PROGNOSIS

Nevus anemicus persists for life and is usually
asymptomatic. They are usually only noticeable
when there is surrounding vasodilation because
of heat or stress.

MANAGEMENT

No treatment is effective or necessary.

FIGURE 12-6 Nevus anemicus Hypopigmented macule in an adolescent present since birth. Stroking of the
lesion produces a normal erythematous response at the periphery (see arrow), but not within the lesion, indica-
tive of its avascularity.
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POSTINFLAMMATORY 
HYPERPIGMENTATION

Postinflammatory hyperpigmentation (PIH) is
a common entity characterized by increased
melanin formation and deposition following
cutaneous inflammation.
Synonym Postinflammatory hypermelanosis.

EPIDEMIOLOGY

Age Any age.
Gender M = F.
Race More severe and longer lasting in darker
skin types.

Etiology An acquired increase of melanin
pigment can follow any inflammatory process
(physical trauma, acne, friction, irritant der-
matitis, eczematous dermatitis, lichen simplex
chronicus, psoriasis, pityriasis rosea, fixed
drug eruptions, lichen planus, pyoderma,
photodermatitis, dermatitis herpetiformis, lu-
pus erythematosus).

Increased melanin in the skin can lead to hyperme-
lanosis and can occur by two main mechanisms:
1. Increased melanocytes in the epidermis produc-

ing melanocytic hypermelanosis.

2. Normal melanocyte numbers in the epidermis,
but increased amounts of melanin-producing
melanotic hypermelanosis (e.g., postinflammatory
hyperpigmentation).

DISORDERS OF HYPERPIGMENTATION
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PATHOPHYSIOLOGY

Inflammatory conditions of the skin may re-
sult in increased melanin within the epidermis
or dermis. The epidermal forms of PIH are
caused by an increase in melanin synthesis
and/or transfer to the keratinocytes. The der-
mal forms of PIH are caused by dermal
melanophages phagocytosing melanosomes
after skin injury.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, patches (Fig. 12-7).
Size Few millimeters to several centimeters.
Color Epidermal PIH: tan to dark brown.
Dermal PIH: gray-blue to gray-brown.
Shape Linear, oval, round, punctate depend-
ing on primary process.
Distribution Localized or diffused depending
on primary process.

DIFFERENTIAL DIAGNOSIS

A clinical history of a previous inflammatory
process is helpful to distinguish PIH from

melanocytic proliferations (ephelides, lentig-
ines, nevi), endocrine abnormalities (Addison’s
disease, estrogen therapy, ACTH and MSH pro-
ducing tumors, hyperthyroidism), metabolic
disorders (hemochromatosis, porphyria cu-
tanea tarda, ochronosis), melasma, melanoma,
scleroderma, pregnancy, drug-induced hyper-
pigmentation, ashy dermatosis, and macular
amyloidosis.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal PIH: increased
melanin in the epidermal keratinocytes. Dermal
PIH: increased melanin within the dermal
melanophages.
Wood’s Lamp Accentuation of epidermal pig-
mentation.

COURSE AND PROGNOSIS

Epidermal hyperpigmentation gradually fades
over a period of months provided the underly-
ing dermatosis is kept under good control. Der-
mal hyperpigmentation is more difficult to
clear, and may persist for life. Darker skin types
have a more refractory course.

FIGURE 12-7 Postinflammatory hyperpigmentation Hyperpigmentation on the cheek following a
contact dermatitis.
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MANAGEMENT

Treatment is not necessary and with good con-
trol of the underlying dermatosis, the hyperpig-
mentation (epidermal PIH � dermal PIH) will
fade over time. To hasten the resolution of PIH,
several topical approaches have limited success-
ful: sun protection (SPF 30 of higher), azelaic
acid, hydroxyl acid, hydroquinone (2%–4%), or
a steroid/hydroquinone/retinoid combination.
Patients should be warned that with all thera-
pies, worsening of the hyperpigmentation is
possible. They should also be informed about
sun protection when using these products as
well as about their slow therapeutic action (3–4
months are required before a therapeutic effect
is achieved).

Laser treatments are more successful for epi-
dermal PIH than dermal PIH. But lasers have
their limitations, especially in darker skin types
where constitutive pigment can be lost.

LINEAR AND WHORLED NEVOID
HYPERMELANOSIS

Linear and whorled nevoid hypermelanosis is a
benign, congenital, streaky hyperpigmentation
along Blaschko’s lines resulting from mo-
saicism.
Synonyms Linear nevoid hyperpigmentation,
zebralike hyperpigmentation in whorls and
streaks, reticulate, and zosteriform hyperpig-
mentation

EPIDEMIOLOGY

Age At or soon after birth.
Gender M � F.
Race No racial predilection.
Prevalence Rare.
Etiology Chromosomal mosaicism may be
present.

PATHOPHYSIOLOGY

Nevoid hyperpigmentation along Blaschko’s
lines is thought to be owing to somatic mo-
saicism during embryogenesis likely because of
a heterogenous group of genetic abnormalities

rather than just one specific entity. The
whorled lines of pigment likely represents the
clonal migration and proliferation of embry-
onic melanocyte precursors.

HISTORY

Whorled “marble cakelike” streaks of hyper-
pigmentation appear soon after birth with no
antecedent rash, persists asymptomatically for
life, and may become less prominent with
time. There are rare reports of associated car-
diac, neurologic, or musculoskeletal defects.

PHYSICAL EXAMINATION

Skin Findings
Type Macular whorled hyperpigmentation
(Fig. 12-8).
Color Hyperpigmentation. Occasionally hy-
popigmentation.
Size Several centimeters to entire body.
Distribution Localized area, entire limb,
quadrant, or the whole body. Mucous mem-
branes, palms, soles spared.

DIFFERENTIAL DIAGNOSIS

History and physical examination with no an-
tecedent rash and no associated anomalies
differentiates linear and whorled nevoid hy-
permelanosis from incontinentia pigmenti
(third stage), hypomelanosis of Ito, epidermal
nevi, or other reticulated pigmentary syn-
drome.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows basilar
hyperpigmentation with a slight increase in
basal melanocytes without incontinence of pig-
ment.

COURSE AND PROGNOSIS

Skin findings are congenital, asymptomatic, and
persist for life without complications. A few
cases fade in pigmentation with time.



SECTION 12 DISORDERS OF PIGMENTATION 223

MANAGEMENT

Linear and whorled hyperpigmentation is be-
nign and asymptomatic, but can be cosmetically

distressing to the patient. Topical treatments are
not effective. Camouflage cosmetics may be
helpful. Laser treatments as a possible treatment
modality are being investigated.

FIGURE 12-8 Linear and whorled hypermelanosis Congenital whorled hyperpigmentation present
since birth in an otherwise well child.



224

Synonym von Recklinghausen disease.

EPIDEMIOLOGY

Age Birth: plexiform neurofibromas. Aging
from 2 to 3 years: CALM, freckling. Puberty:
other neurofibromas.
Gender M � F.
Race All races.
Incidence NF-1, 1:3000 people; NF-2, 1:50000
people.
Heredity AD, with variable expressivity.

PATHOPHYSIOLOGY

NF-1 is an autosomal dominantly inherited dis-
order caused by a mutation in chromosome
17q11.2. The gene product, “neurofibromin,”
negatively regulates the ras-family of signal
molecules through GTP activating protein
(GAP) function. NF-2 is an autosomal domi-
nantly inherited disorder caused by a mutation
in chromosome 22q12.2. The gene product,
“merlin,” is thought to be involved in actin cy-
toskeletal signaling.

HISTORY

CALMs are not usually present at birth but ap-
pear during the first 3 years; neurofibromas ap-
pear during late adolescence and may be tender
to palpation. Clinical manifestations can vary
depending on which organ is affected: hyper-
tensive headache (pheochromocytomas),
pathologic fractures (bone cysts), mental retar-
dation, brain tumor (astrocytoma), short
stature, precocious puberty (early menses, cli-
toral hypertrophy).

PHYSICAL EXAMINATION

Skin Findings
CALMs 2-mm to � 20-cm-brown macules
(90%) (Fig. 13-1).
Crowe’s Sign Frecklelike macules in the axil-
lary or inguinal folds (80%) (Fig. 13-2).
Neurofibromas Tan nodules with “button
hole sign”—invagination with the tip of finger
(60%–90%) (Fig. 13-3).
Plexiform Neuromas Soft tan loose lesions,
described as a “bag of worms” (25%).

The neurocutaneous disorders are a group of
inherited conditions associated with skin, CNS,
and other systemic abnormalities. Embryologi-
cally, the skin and nervous system are derived

from the same neural crest origin, and thus it is
not surprising that many neurologic disorders
have associated skin abnormalities.

NEUROCUTANEOUS 
DISORDERS

S E C T I O N  1 3

Neurofibromatosis (NF) is an autosomal dominant
disorder characterized by café au lait spots and tu-
mors of the nervous system.

NF has seven recognized subtypes:
1. NF-1: von Recklinghausen disease, mutation in

NF1 gene, abnormal neurofibromin.
2. NF-2: Acoustic neuroma, mutation in NF2 gene

abnormal merlin/neurofibromin2.

3. NF-3: Mixed NF.
4. NF-4: Variant NF.
5. NF-5: Segmental NF.
6. NF-6: Café au lait macules (CALMs) only.
7. NF-7: Late-onset NF.

NEUROFIBROMATOSIS
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Distribution of Lesions Randomly distrib-
uted but may be localized to one region
(segmental NF).

General Findings
Eye Lisch nodules (�90%), hypertelorism
(25%), glaucoma.
Musculoskeletal Macrocephaly (20%–50%),
sphenoid wing dysplasia (�5%), scoliosis
(10%), spina bifida, pseudoarthrosis (2%),
thinning of long bone cortex, local bony over-
growth, absent patellae.
Tumors Optic glioma (15%), peripheral nerve
tumors (15%), pheochromocytoma (1%), juve-
nile myelomonocytic leukemia (especially in

patients with JXGs), rhabdomyosarcoma, duo-
denal carcinoid, somatostatinoma, parathyroid
adenoma.
CNS Learning disorder (50%), seizures (5%),
mental retardation (5%), hydrocephalus (2%).
Cardiovascular Hypertension (30%), pul-
monary stenosis (1%), renal artery stenosis
(2%).

LABORATORY EXAMINATIONS

Dermatopathology
CALM Increased melanin within the epider-
mis, increased melanocytes, giant melanosomes.

FIGURE 13-1 Neurofibromatosis, café au lait macules Scattered, well-demarcated uniform brown
macules �5 mm on the trunk of an infant with neurofibromatosis.
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FIGURE 13-2 Neurofibromatosis, Crowe’s sign Axillary freckling in an infant with neurofibromatosis.

FIGURE 13-3 Neurofibromatosis, neurofibromas Skin-colored soft papules and nodules on the back
are neurofibromata appearing in late adolescence in a patient with neurofibromatosis.
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Neurofibromas Dermal small nerve fibers
with surrounding fibroblasts, Schwann cells,
and perineural cells.
Plexiform Neurofibromas Large hypertro-
phied nerves with spindle-shaped fibroblasts
and Schwann cells in a myxoid matrix.
Wood’s Lamp CALMs are more easily visual-
ized with Wood’s lamp examination.

DIFFERENTIAL DIAGNOSIS

CALMs can also be present in Albright’s syn-
drome (polyostotic fibrous dysplasia). The
CALMs in Albright’s syndrome frequently have a
jagged “coast of Maine” border as compared to
the CALMs in NF-1, which have smooth “coast
of California” borders. Other criteria listed above
are required to establish a diagnosis of NF.

COURSE AND PROGNOSIS

There is a variable involvement of the organs af-
fected over time, with NF-1 patients being most
severely involved. Skin problems can range
from just a few pigmented macules to marked
disfigurement with thousands of nodules, seg-
mental hypertrophy, and plexiform neurofibro-
mas. The mortality rate is higher than in the
normal population, principally because of the
development of systemic tumors and complica-
tions during adult life.

MANAGEMENT

It is important to establish the diagnosis to fol-
low patients with a multidisciplinary approach.

NF-1 The diagnosis of NF-1 can be made if two
of the following NIH criteria are met:

1. Six or more CALMs (�5 years CALM �5
mm each, �5 years : CALM �1.5 cm each).

2. Multiple freckles in the axillary and/or in-
guinal regions (Crowe’s sign).

3. Two or more neurofibromas of any type, or
one plexiform neurofibroma.

4. Bony lesion (sphenoid wing dysplasia, thin-
ning of long bone cortex, with or without
pseudoarthrosis).

5. Optic nerve glioma(s).
6. Two or more Lisch nodules (iris hamar-

tomas) on slit lamp examination.
7. First-degree relative (parent, sibling, or

child) with NF-1 by the above criteria.

Ninety-seven percent of NF-1 patients meet
these criteria by 8 years, hundred percent by 20
years. In NF-1, support groups help with social
adjustment in severely affected persons. An or-
thopedic physician should manage the two ma-
jor bone problems: kyphoscoliosis and tibial
bowing. The plastic surgeon can do reconstruc-
tive surgery on the facial asymmetry. The lan-
guage disorders and learning disabilities should
be evaluated by psychological assessment. Close
follow-up annually should be mandatory to de-
tect sarcomas and leukemias.

NF-2 The diagnosis of NF-2 can be made by:

1. CT scan or MRI demonstrating bilateral
acoustic neuromas or

2. A first-degree relative (parent, sibling,
child) with NF-2 and either:
a. Unilateral nerve VIII mass or
b. Two of the following: neurofibroma,

meningioma, glioma, schwannoma, ju-
venile posterior subcapsular lenticular
opacity.

NF-5 In NF-5, the diseaselike has a segmental
distribution because of postzygotic mutation
and mosaicism. Involvement of the gonads in
these individuals can result in offspring with
full-blown NF-1, thus genetic counseling is rec-
ommended.

EPIDEMIOLOGY

Age Infancy.
Gender M � F.

Synonyms Epiloia (epilepsy, low intelligence,
angiofibroma), Bourneville disease.

Tuberous sclerosis is an autosomal dominant disease
characterized by the triad of seizures, mental retar-

dation, and skin findings (congenital white spots,
facial angiofibromata).

TUBEROUS SCLEROSIS
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Race All races.
Incidence 1:10000.
Genetics AD, more than 75% of cases are new
mutations.

PATHOPHYSIOLOGY

Gene defects in chromosome 9p34 (termed
TSC1, 33%–50% of patients) and chromosome
16p13 (termed TSC2, 50%–64% of patients) and
have been identified. Chromosome 9q34 affects
the gene product “hamartin,” a protein that inter-
acts with tuberin in some fashion. Chromosome
16p13 affects the gene product “tuberin”—a pro-
tein that may regulate ras proteins through GAP
domain. Both chromosome mutations lead to ge-
netic alterations of ectodermal and mesodermal
cells with hyperplasia and a disturbance in em-
bryonic cellular differentiation.

HISTORY

White macules appear at birth or in infancy
(90% occur by 1 year of age, 100% appear by the
age of 2 years) followed by a shagreen patch (seen
in 40% of patients between 2 and 5 years of age)
and facial angiofibromas at puberty). The skin
changes often precede the systemic symptoms.
Seizures (95%) and infantile spasms (70%) fol-
low skin signs, and earlier-onset seizures lead to
more marked mental retardation.

PHYSICAL EXAMINATION

Skin Findings (96%)
1. Hypomelanotic macules (ash leaf spot,

confetti macules, and thumbprint mac-
ules), 90% by 1 year (Fig. 13-4A and B).

2. Facial red papules/nodules (adenoma se-
baceum, angiofibromas), �20% at 1 year,
80% by adulthood (Fig. 13-5).

3. Truncal yellow-brown plaques (Shagreen
“leather” patch, connective tissue nevus) in
40%—favors buttock area (Fig. 13-6).

4. Peri-/subungual papules (fibromas, Koenen
tumors) in 30% to 60% (Fig. 13-7).

5. Forehead fibrous plaque (hamartomas) in
20% (Fig. 13-8).

6. CALMs in 30%.

General Findings
Eye Retinal hamartomas (40%), achromic
retinal patches (40%), retinal astrocytoma.
Musculoskeletal Cystic bone refraction.
Dental Pitted enamel (90%), gingival fibromas.

Pulmonar y Lymphangioleiomyomatosis
(30% females).
Renal Bilateral angiolipomas (90%), cysts,
carcinoma.
Endocrine Precocious puberty hypothyroidism.
CNS Seizures (95%), subependymal nodules
(80%), cortical tubers (90%), infantile spasms
(70%), mental retardation, intracranial calcifi-
cation, giant cell astrocytoma.
Cardiac Myocardial rhabdomyoma (80%),
Wolff-Parkinson-White syndrome.

LABORATORY EXAMINATIONS

Dermatopathology White macules: decreased
number of melanocytes, decreased melanosome
size, decreased melanin in melanocytes, and ker-
atinocytes. Angiofibromata: dermal fibrosis,
capillary dilation, absence of elastic tissue.
CALM: Increased melanin within the epidermis,
increased melanocytes, giant melanosomes.
Wood’s Lamp Accentuates depigmented and
hyperpigmented lesions.
Skull X-ray Multiple calcific densities are seen
in 50% to 75% of individuals.
MRI or CT Scan In smaller children, when
skull radiographs are not diagnostic, small cal-
cifications and ventricular dilation are helpful
in diagnosis.

DIFFERENTIAL DIAGNOSIS

The diagnosis may be difficult or impossible in
an infant or child when white macules are the
only cutaneous finding. Initially, TS may be
confused with nevus depigmentosus, vitiligo, or
piebaldism. The angiofibromata (adenoma se-
baceum) of the face are almost pathognomonic
but do not appear until late infancy or older.

Even when typical white ash leaf or
thumbprint macules are present, it is necessary
to confirm the diagnosis. A pediatric neurolo-
gist can then evaluate the patient with a study of
the family members, and by obtaining various
types of imaging. It should be noted that men-
tal retardation and seizures may be absent.

COURSE AND PROGNOSIS

Diagnostic criteria for tuberous sclerosis complex
have either two major features as listed below or
one major feature plus two minor features:

1. Major features include facial angiofibromas
or forehead plaque, ungual or periungual
fibromas, three or more hypomelanotic
macules, shagreen patch (connective tissue
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B

A

FIGURE 13-4 Tuberous sclerosis, ash leaf macules A. Ash leaf (oval-shaped) hypomelanotic macules
on the lower back of a child. Tuberous sclerosis, confetti macules B. Scattered hypopigmented mac-
ules on the back of a child.
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FIGURE 13-5 Tuberous sclerosis, adenoma sebaceum Small erythematous papules on the nose and
cheeks of an adolescent representing angiofibromata.

FIGURE 13-6 Tuberous sclerosis, Shagreen patch Raised skin-colored plaque on the torso of a child
representing a connective tissue nevus.
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FIGURE 13-7 Tuberous sclerosis, periungual
fibromas Flesh-colored periungual papule appearing
in adolescence in an individual with tuberous sclerosis.

nevus), retinal nodular hamartomas,
cortical tubers, subependymal nodules,
subependymal giant cell astrocytoma, renal

angiomyolipoma, cardiac rhabdomyoma,
lymphangioleiomyomatosis.

2. Minor features include confetti skin lesions,
dental pits, gingival fibromas, retinal
achromic patch, cerebral white matter radial
migration lines, renal cysts, rectal polyps,
bone cysts, or nonrenal hamartomas.

MANAGEMENT

Treatment is targeted at affected organs. In se-
vere cases of TS, 30% of patients die before the
fifth year of life and 50% to 75% before reach-
ing adult age. Most die from CNS tumors of sta-
tus epilepticus.

Every newly diagnosis TS patient should
have either a CT scan or MRI to look for con-
firmatory subependymal nodules or cortical
tubers in the brain. Seizures can be controlled
with anticonvulsant therapy. Renal ultrasounds
should be obtained to monitor for polycystic
kidney disease. ECGs can be abnormal before
arrhythmias appear clinically. In women, a lung
CT scan will detect lymphangioleiomyomato-
sis. Additionally, ophthalmologic examination,
neurodevelopmental testing, genetic counsel-
ing, and support groups are recommended.

FIGURE 13-8 Tuberous sclerosis, forehead fibrous plaque Raised skin-colored plaque on the fore-
head of a child representing a connective tissue nevus.
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Two gene loci for IP have been identified:

1. IP1 with Xp11/autosome translocations
causing pigmentary abnormalities without
a preceding inflammatory phase.

2. IP2 with XLD mutations in the NEMO
gene (xq28). These mutations are suspected
to produce a failure of immune tolerance in
ectodermal tissues resulting in an autoim-
munelike reaction in heterozygote girls and
a fatal graft-versus-host-like disease in ho-
mozygous boys.

Synonym Bloch-Sulzberger syndrome, Bloch-
Siemens syndrome.

EPIDEMIOLOGY

Age Vesiculobullous stage: first days to weeks.
Gender Females, 97%. Disease is prenatally
lethal to males.
Prevalence Rare.
Genetics XLD, some sporadic.

PATHOPHYSIOLOGY

The linear skin lesions in IP reflect mosaicism
from lionization (X inactivation).

Incontinentia pigmenti (IP) is an X-linked dominant
(male lethal) disease affecting the skin, CNS, eyes,
and skeletal system. The skin of affected females has
“marble cake” lines of Blaschkoid pigmentation with

four distinct stages: Inflammatory/vesicular, verru-
cous, hyperpigmented, and hypopigmented/ at-
rophic. Eighty percent of IP patients have eye, CNS,
or skeletal manifestations.

INCONTINENTIA PIGMENTI
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PHYSICAL EXAMINATION

Skin Findings
Inflammatory Stage (newborn to few months)
Linear vesicles/bullae on trunk. extremities at
birth or (Fig. 13-9).
Verrucous Stage (few months to 1 year) Linear
verrucous lesions, resolves after several months
(Fig. 13-10).
Hyperpigmented Stage (1 year to adolescence)
Reticulate hyperpigmented streaks (seen in
100% of patients, Fig. 13-11).
Hypopigmented Stage (adulthood)  Hypopig-
mented atrophic linear streaks, devoid of hair,
and sweat pores.

General Findings
Eye Microphthalmia, retinal vascular abnor-
malities, pseudoglioma, cataracts, optic atrophy.
Musculoskeletal Skull abnormalities, scolio-
sis.
CNS Mental retardation (16%), seizures
(3%), spastic abnormalities (13%).

Other Pulmonary hypertension, asymmetric
breast development, supernumerary nipples,
conical/missing teeth (64%), nail dystrophy
(7%), nail tumors, and peripheral eosinophilia
during inflammatory phase (74%).

DIFFERENTIAL DIAGNOSIS

The differential can vary from stage to stage.
Inflammatory Stage Can be confused with
herpes, epidermolysis bullosa, linear IgA, child-
hood bullous pemphigus.
Verrucous Stage Can be confused with an
epidermal nevus.
Hyperpigmented Stage Can be confused with
linear and whorled nevoid hypermelanosis,
lichen planus, lichen nitidus.
Hypopigmented Stage Can be confused with
hypomelanosis of Ito.

FIGURE 13-9 Incontinentia pigmenti, inflammatory stage Inflammatory papules and vesicles on the
leg of a newborn.
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FIGURE 13-10 Incontinentia pigmenti, verrucous stage Verrucous linear streaks on the trunk of an
infant.

LABORATORY EXAMINATIONS

Dermatopathology
Inflammatory Stage Intraepidermal vesicles
with eosinophils, focal dyskeratosis.
Verrucous Stage Acanthosis, irregular papil-
lomatosis, hyperkeratosis, basal cell vacuoliza-
tion.
Hyperpigmented Stage Extensive deposits of
melanin in melanophages in the upper dermis.
Hypopigmented Stage Decreased melanin as
well as appendages in affected skin.
Hematology Peripheral eosinophilia in in-
flammatory stage.
Radiography Lytic effects on distal phalanges.

COURSE AND PROGNOSIS

Up to 80% of patients have systemic disease.
There is a poor prognosis and developmental

delay in patients who develop seizures during
the first week of life. Absence of seizures and
normal developmental milestones appears to
predict a good prognosis. The pigmentary
changes may persist for many years and gradu-
ally fade, completely disappearing in adoles-
cence or early adulthood.

MANAGEMENT

No treatment is effective or required for the cu-
taneous lesions of IP, other than symptomatic
relief. Neurologic, dental, ophthalmic evalua-
tions, and genetic counseling/support groups
for carrier females is advisable because up to
80% of affected children have associated con-
genital defects.
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A

B

FIGURE 13-11 Incontinentia pigmenti, hyperpigmented stage A, B. Hyperpigmentation along the
lines of Blaschko in a child with incontinentia pigmenti.
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Synonyms IP achromians, pigmentary mo-
saicism, linear nevoid hypopigmentation.

EPIDEMIOLOGY

Age Birth, early infancy or childhood.
Gender M � F
Prevalence 1:8000.
Race Equal, but more noticeable in darker
skin types.
Genetics Usually sporadic, AD cases reported.

PATHOPHYSIOLOGY

Chromosomal mosaicism has been detected in
30% of patients. The mosaic karyotype can be
in autosomes or X chromosomes, and can be a
wide variety of chromosomal defects including
aneuploidies. The pigmentary streaks may be
caused by two cellular clones with different pig-
ment potential or reflect a number of pigmen-
tary gene mutations.

HISTORY

Skin hypopigmentation is in a whorled,
Blaschkoid pattern; present at birth or early
childhood. It is asymptomatic but persists for
life. Associated systemic disease may include
seizures, mental retardation, skeletal abnormal-
ities, and strabismus.

PHYSICAL EXAMINATION

Skin Findings
Type Macular.
Color Tan to off-white.
Shape Linear, streaked, whorled. “Marble
cake” following lines of Blaschko (Fig. 13-12).

Distribution Ventral trunk, flexor surfaces of
limbs. Scalp, palms, soles spared.

General Findings
Internal manifestations occur in 75% to 94% of
patients.
CNS Seizures, mental retardation, macro-
cephaly.
Eye Strabismus, heterochromia iridis, mi-
crophthalmia, nystagmus.
Musculoskeletal Scoliosis, asymmetry of
limbs, dwarfism, small stature, polydactyly, syn-
dactyly, spina bifida occulta.
Hair Alopecia, hirsutism, facial hypertri-
chosis.
Dental Anodontia, dental dysplasia.
Other Hepatomegaly, diaphragmatic hernia.

DIFFERENTIAL DIAGNOSIS 

Diagnosis is made on history and physical ex-
amination. The differential diagnosis includes
IP, Goltz syndrome, nevus depigmentosus, de-
pigmented lichen striatus, or vitiligo.

LABORATORY EXAMINATIONS

Dermatopathology Skin may appear normal
of have decreased areas of melanin. There is no
pigment incontinence in contrast to IP.

MANAGEMENT

No treatment for the skin lesions is needed. The
skin lesions may slowly repigment in late child-
hood. Therapeutics are directed toward con-
trolling neurologic symptoms and correcting
skeletal malformations.

A heterogenous group of disorders that have in com-
mon: hypopigmented streaks in a Blaschko distribu-

tion associated with CNS, ocular or musculoskeletal
abnormalities.

HYPOMELANOSIS OF ITO
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FIGURE 13-12 Hypomelanosis of Ito Whorled hypopigmented streaks along the lines of Blaschko, a nega-
tive image of the hyperpigmented stage of IP.
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PITYRIASIS ROSEA Color Pink or red.
Size Herald patch: 1 to 10 cm. Exanthem:
5 mm to 3 cm.
Shape Round to oval.
Arrangement Lesions follow the lines of cleav-
age in a “Christmas tree” distribution (Fig. 14-2).
Distribution Trunk � proximal arms, legs.
Head, face typically spared.
Sites of Predilection Axillae, back, inguinal
areas.

General Findings
Headache, malaise, pharyngitis, or lymphadeni-
tis (5%).

DIFFERENTIAL DIAGNOSIS

The diagnosis of PR is made on history of her-
ald patch and clinical findings. PR can be con-
fused with tinea, secondary syphilis, guttate
psoriasis, tinea, parapsoriasis, pityriasis
lichenoides (PL), seborrheic dermatitis, drug
eruption (gold, ACE inhibitors, metronidazole,
isotretinoin, arsenic, �-blockers, barbiturates,
sulfasalazine, bismuth, clonidine, imatinib,
mercurials, methoxypromazine, D-penicil-
lamine, tripelennamine, ketotifen, and salvar-
son), and nummular eczema.

LABORATORY EXAMINATIONS

Dermatopathology Small mounds of paraker-
atosis, spongiosis, lymphohistiocytic infiltrate.

COURSE AND PROGNOSIS

PR is typically asymptomatic and self-resolves
in 6 to 14 weeks. Atypical cases may have severe
pruritis, have a more vesicular, purpuric, or
pustular presentation, or may last as long as 
5 months. Once cleared, it is uncommon for PR
to ever recur.
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Particularly in patients with darker
skin types, pityriasis rosea may be
more papular and present in an
“inverse pattern” (favoring the

body folds such as axillae).

PAPULOSQUAMOUS ERUPTIONS

S E C T I O N  1 4

MISCELLANEOUS 
INFLAMMATORY 

DISORDERS

Pityriasis rosea (PR) is a common, benign, self-
limited whole body rash with a seasonal preva-
lence that is clinically characterized by a solitary
“herald patch” lesion followed by a whole body
exanthem.
Synonyms Pityriasis rosea Gibert, roseola an-
nulata.

EPIDEMIOLOGY

Age 10 to 35 years. Rare in �2 years.
Incidence 2% of all dermatology visits.
Gender F � M, 2:1.
Prevalence Common, especially in fall and
spring.
Etiology HHV6 and HHV7 have been postu-
lated, but not proven.

HISTORY

A solitary “herald” patch (Fig. 14-1) typically
precedes the exanthematous phase by 1 to 
2 weeks. The exanthem develops over a period
of a week and self-resolves in 6 to 14 weeks
without intervention.

PHYSICAL EXAMINATION

Skin Lesions
Herald Plaque Plaque with collarette of scale
(80%).
Exanthem Papules and plaques scale.
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FIGURE 14-1 Pityriasis rosea, herald patch Child with a solitary lesion 2 weeks before the widespread
eruption.

FIGURE 14-2 Pityriasis rosea Scattered erythematous plaques atypically extending up the neck on an ado-
lescent with skin phototype 5.



MANAGEMENT

Because PR is benign and self-limited, no treat-
ment is needed. In atypical PR or at-risk indi-
viduals, an RPR should be checked because
secondary syphilis can have a similar presenta-
tion. Pruritus can be improved with topical
steroids, ambient sunlight exposure, oral anti-
histamines, and/or a 14-day course of oral
erythromycin. In more severe, prolonged cases,
UVB light therapy or a short course of oral
steroids may be indicated.

PITYRIASIS LICHENOIDES

neous lesions are usually asymptomatic, but
may be pruritic or sensitive to touch.

PHYSICAL EXAMINATION

Skin Lesions
Type PLEVA: Papules (Fig. 14-3), vesicles,
pustules, scale PLC: Papules, crusts, scars.
Color PLEVA: Pink, red. PLC: Red, brown.
White scars.
Distribution Generalized distribution (Fig. 14-
4), including palms, soles mucous membranes.

General Findings
Rare fever, malaise, and headache.

DIFFERENTIAL DIAGNOSIS

PLEVA can be confused with lymphomatoid
papulosis, vasculitis, drug reaction, bites, sca-
bies, varicella, folliculitis, impetigo, or prurigo
nodularis. PLC can be confused with parapsori-
asis, lichen planus (LP), guttate psoriasis, PR, or
secondary syphilis.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows epider-
mal spongiosis, keratinocyte necrosis, vesicula-
tion, ulceration, and exocytosis. There is also
dermal edema, a wedge-shaped inflammatory
cell infiltrate extending to deep reticular dermis;
hemorrhage; vessels congested with blood, and
swollen endothelial cells.

COURSE AND PROGNOSIS

PL skin lesions continue to appear in crops, but
both disorders tend to have a relapsing benign
course. PLEVA may last a few weeks to months,
and PLC may last years. They should always
have continued follow-up because rare cases
have been reported to progress to cutaneous 
T-cell lymphoma (CTCL).

MANAGEMENT

PL episodes are self-limited and most patients
do not require any therapeutic intervention. For
symptomatic relief, ambient sunlight exposure,
topical steroids, topical coal tar, oral antihista-
mines, oral tetracycline, or oral erythromycin
have had reported success. In more severe, pro-
longed cases, UVB light therapy or a short
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Pityriasis lichenoides chronica may
manifest as predominantly hy-
popigmented patches, which are
akin to postinflammatory hypopig-

mentation from the primary lesions.

PL is a popular, clonal T-cell disorders, charac-
terized by recurrent crops of spontaneously
regressing papules. Clinically, the spectrum
ranges from an acute form, pityriasis
lichenoides et varioliformis acuta (PLEVA), to a
more chronic form, ityriasis lichenoides chron-
ica (PLC).
Synonyms Acute guttate parapsoriasis, parap-
soriasis varioliformis, Mucha-Habermann dis-
ease, guttate parapsoriasis of Juliusberg.

EPIDEMIOLOGY

Age

1. PLEVA: Any age.
2. PLC: Adolescents and adults.

Gender M � F.
Etiology Clonal T-cell disorder.

PATHOPHYSIOLOGY

The etiology of PLEVA and PLC is unclear. The-
ories include an infectious course, an autoim-
mune mechanism, or a hypersensitivity
reaction to drugs. PLEVA shows a predomi-
nance of CD8� T cells. PLC shows a predomi-
nance of CD4� T cells.

HISTORY

Self-resolving skin lesions tend to appear in
crops over a period of weeks or months. Cuta-
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FIGURE 14-3 Pityriasis lichenoides et varioliformis acuta Inflammatory edematous papules on the
forearm of a child.

A

FIGURE 14-4 Pityriasis lichenoides chronica A. Few scaly papules amid hypopigmented patches on the
arm and trunk of a child. (continued)



course of oral steroids/methotrexate may be in-
dicated. Follow-up of these children (acutely:
every few months, then chronically: an annual

skin examination) is needed to monitor for pos-
sible CTCL.
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B

FIGURE 14-4 (continued) B. Chronic relapsing inflammatory papules on the torso of a child.

LICHEN SCLEROSIS

Lichen sclerosis (LS) is a benign mucocuta-
neous disorder, characterized by sclerotic white
plaques with epidermal atrophy.
Synonyms Guttate morphea, guttate sclero-
derma, white-spot disease, lichen sclerosis et at-

rophicus, balanitis xerotica obliterans (BXO;,
lichen sclerosis of the penis)

EPIDEMIOLOGY

Age 1 to 13 years. 70% before age 7 years. Also
50- to 60-year-old women.

LICHENOID ERUPTIONS
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Gender F � M, 10:1.
Etiology Genetic predisposition. HLA-DQ7
association.

HISTORY

LS is an inflammatory dermal disease that causes
white scarlike atrophy. In non genital skin, it
may be pruritic or cosmetically upsetting.
Asymptomatic genital lesions may be present for
years prior to detection. Often the skin findings
are mistaken for sexual abuse in young children
and are thus brought to medical attention. Older
patients are diagnosed when atrophic changes
are noted by a gynecologist or internist during
pelvic examination. Spontaneous involution oc-
curs in children more than adults.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules, plaques.
Color Papules: pink. Plaques: ivory “mother-
of-pearl”.
Nongenital Distribution Trunk, periumbili-
cal, neck, axillae; flexor surface of wrists.

Genital Distribution Females: “figure-of-
eight” or “hourglass” perivulvar/perianal/
perineum (Fig. 14-5). Males: prepuce and glans
(Fig. 14-6).
Oral Mucosa Buccal, palate, tongue: bluish-
white plaques, erosions, macerated lesions.

DIFFERENTIAL DIAGNOSIS

LS can be confused with morphea, lichen sim-
plex chronicus, discoid lupus erythematosus,
leukoplakia, LP, condyloma acuminatum, inter-
trigo candidiasis, pinworm infestation, or bac-
terial vulvovaginitis. Most importantly, genital
LS in children can be confused with sexual
abuse which is often what brings the lesions to
medical attention.

LABORATORY EXAMINATIONS

Dermatopathology Early lesions: hyperker-
atosis, follicular plugging, edema with a lym-
phocytic bandlike infiltrate subepidermally.
Later lesions: epidermal atrophy, band of ho-
mogenized dermal collagen below epidermis.

FIGURE 14-5 Lichen sclerosis Hypopigmented “hourglass” or “figure-of-eight” configuration around the
vulva and the perianal area of a young girl. Lichen sclerosis is often mistaken for child abuse.



COURSE AND PROGNOSIS

The prognosis is good for patients with child-
hood onset. Most clear in 1 to 10 years and 60%
to 70% improve substantially by puberty. A
small number persist into adulthood. Persistent
lesions can be sensitive especially while walking;
pruritus and pain can occur especially if ero-
sions are present. Other complications include
dysuria; dyspareunia and stricture of the introi-
tus. In males, chronic BXO can lead to phimosis
and recurrent balanitis. Rarely, chronic scarred
lesions can show malignant degeneration.

MANAGEMENT

1. Topical steroids are effective in the treat-
ment of genital LS. A short course of
medium or strong steroid cream once or
twice daily for 12 to 24 weeks has the best
reported clinical outcomes. Intralesional
steroids have also been used.

2. Emollients and antipruritic agents can also
be tried for symptomatic relief.

3. Topical calcineurin inhibitors (tacrolimus
0.1% ointment or pimecrolimus cream)
have reported success.

4. Topical vitamin D (calcipotriene cream)
and vitamin A have anecdotal success.

5. Use of 2% testosterone propionate in petro-
latum or 1% progesterone (100 mg/30 g of
petrolatum) can be tried, but with little
success.

6. Surgical interventions may be warranted
for GU complications such as stricture of
the introitus in females and phimosis in
males.

7. Involution in adults is uncommon and LS
needs to be chronically monitored for pro-
gression toward malignant degeneration
(4.4% of adult cases). In adults, new nod-
ules or ulcers that persist for weeks warrant
a skin biopsy to rule out leukoplakia or car-
cinoma.

LICHEN PLANUS

Lichen planus (LP) is an inflammatory disorder
of the skin and mucous membranes with char-
acteristic flat-topped (Latin planus, “flat”),
violaceous, shiny, pruritic papules, and milky-
white papules in the mouth.
Synonyms Lichen ruber planus
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FIGURE 14-6 Balanitis xerotica obliterans Hypopigmented area on the dorsa of the glans in a young
man.
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EPIDEMIOLOGY

Age Rare in children (4%). More common in
30 to 60 years old.
Gender F � M, 2:1.
Prevalence 1% of the population.
Etiology Unknown. Triggers: viral infections,
autoimmune diseases, medications, vaccina-
tions, and dental materials.
Genetics Sporadic. Rare familial cases.

PATHOPHYSIOLOGY

LP is thought to be caused by T-cell-mediated
autoimmune damage to basal keratinocytes,
which have been altered by viruses, medica-
tions, or other allergens. Several exogenous
antigens thought to trigger LP include viruses
(hepatitis C, transfusion-transmitted virus,
HHV-6, HHV-7, HSV, VZV), vaccinations
(hepatitis B), bacteria (Heliobacter pylori), den-
tal materials (amalgam, mercury, copper, gold),
drugs (captopril, enalapril, labetalol, methyl-
dopa, propanolol, chloroquine, hydrochloro-
quine, quinacrine, chlorothiazide,
hydrochlorothiazide, gold salts, penicillamine,
quinidine), autoimmune diseases (HLA-B27,
HLA-B51, HLA-Bw57, HLA-DR1, HLA-DR9).

HISTORY

LP is a pruritic eruption involving the wrists,
forearms, genitalia, distal lower extremities, and

presacral areas. Clinical variants range from an-
nular, bullous, hypertrophic, linear, to ulcera-
tive lesions, which may spontaneously remit, or
persist for life.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules.
Size 1 to 10 mm.
Shape Polygonal.
Color Violaceous, with white lines (Wick-
ham’s striae) (Fig. 14-7).
Arrangement Grouped, linear, annular, or
disseminated.
Distribution Wrists, forearms, genitalia, distal
lower extremities, and presacral areas.
Mucous Membranes White papules/lines on
the buccal mucosa, tongue, lips (60%).
Scalp Atrophic scalp skin with alopecia.
Nails Destruction of the nail fold and nail
matrix (10%) (Fig 14-8).

DIFFERENTIAL DIAGNOSIS

LP can be a reaction pattern to various ex-
ogenous antigens. Thus, identifying potential
triggers such as viruses, medications, vaccina-
tions, immunizations, and dental materials is
important, before labeling the condition idio-
pathic LP. Other diseases that resemble LP

FIGURE 14-7 Lichen planus Flat-topped erythematous papules on the elbow of a child with LP.



include lupus erythematosus, lichen nitidus,
lichen striatus, lichen sclerosis, PR, and psori-
asis.

LABORATORY EXAMINATIONS

Dermatopathology Hyperkeratosis, hyper-
granulosis, irregular acanthosis, liquefaction de-
generation of the basal cell layer, and a bandlike
mononuclear infiltrate that hugs the epidermis.

COURSE AND PROGNOSIS

Spontaneous resolution of LP in weeks is possi-
ble; two-thirds of patients self-resolve after 1
year. LP lesions may also persist for years, espe-
cially on the shins and in the mouth where the
mean duration is 5 years. Careful follow-up for
oral LP is recommended since it has the poten-
tial for malignant transformation (1%–2%).

MANAGEMENT

Therapies for LP include the following:

1. Topical corticosteroids with or without oc-
clusion or intralesional steroids. Patients

should be forewarned that occlusion in-
creases the steroid strength and cautioned
about steroid side effects.

2. Topical calcineurin inhibitors (tacrolimus
0.1% ointment or pimecrolimus cream)
have reported success for some cases of re-
fractive oral LP.

3. Systemic steroids (prednisone 1–2 mg/kg/d
divided qid-bid for 5–14 days) can be used
in severe cases, and only in short courses.

4. Systemic retinoids (acitretin 30 mg/kg/d or
etretinate 50 mg/d in adult-sized patients
for 8 weeks) can be used in difficult cases.

5. Phototherapy with narrowband UVB or
PUVA (psoralen plus artificial UVA expo-
sure) may be used in older children or in
generalized, severe, resistant cases.

6. Systemic griseofulvin, metronidazole, sul-
fasalazine, cyclosporine, mycophenolate
mofetil, and thalidomide have had anec-
dotal reported successes.

LICHEN NITIDUS

Lichen nitidus is a benign dermatosis com-
monly seen in childhood, characterized by
asymptomatic, small, flesh-colored pinpoint
papules located on the flexor surface of the
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FIGURE 14-8 Lichen planus, nails Destruction of the nail fold and nail matrix in a child with LP.
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arms and wrists, lower abdomen, genital, and
submammary region.

EPIDEMIOLOGY

Age Preschool and school-age children.
Gender F � M.
Prevalence Uncommon.
Etiology Possibly a form of LP.

PATHOPHYSIOLOGY

Because of ultrastructural and immunopheno-
typic studies, lichen nitidus is thought to share
a similar pathogenesis to LP: a T-cell-mediated
autoimmune damage to basal keratinocytes.

HISTORY

The skin lesions appear suddenly and are typi-
cally asymptomatic (some cases have pruri-
tus). Lesions may regress spontaneously after
weeks to months but other cases persist for
years.

PHYSICAL EXAMINATION

Skin Findings
Type Papules. Fine scale.
Color Flesh-colored, pink.
Size Pinpoint to pinhead in size (Fig. 14-9).
Shape Round or polygonal.

FIGURE 14-9 Lichen nitidus Scattered small pinpoint arms and abdomen of a child.



Sites of Predilection Flexor surface of the
arms, anterior wrist surface, lower abdomen,
shaft and glans of the penis, and breasts.
Distribution Linear lesions in lines of trauma
(Koebner reaction). Generalized form.
Nails (10%) Pitting, ridging, splitting.

DIFFERENTIAL DIAGNOSIS

Lichen nitidus can be confused with LP, lichen
striatus, lichen sclerosis, popular eczema, psori-
asis, flat warts, keratosis pilaris, lichen spinu-
losa, or an id reaction.

LABORATORY EXAMINATIONS

Dermatopathology Sharply circumscribed
nests of lymphocytes and histiocytes in the up-
permost dermis (often confined to two to three
dermal papillae) with overlying thin, scaling
epidermis. Dermis and epidermis are often de-
tached at central portion of lesion. Rete ridges
extend down around the infiltrate in a “claw-
and-ball”-like manner.

COURSE AND PROGNOSIS

Typical lichen nitidus lesions self-resolve in 1 to
2 years. In other instances, lesions may persist
for several years despite treatment. There are no
reports of associated systemic disease. After
papules clear, skin is without atrophy or pig-
mentary changes.

MANAGEMENT

Given the benign, self-limited clinical course of
lichen nitidus, no treatment is necessary. In rare
cases with pruritus, topical corticosteroids with
or without occlusion may be helpful. Patients
should be forewarned that occlusion increases
the steroid strength and cautioned about steroid
side effects. Topical calcineurin inhibitors have
also had reported success.

In severe, refractory, generalized forms of
lichen nitidus, narrowband UVB, PUVA, oral
etretinate, and oral itraconazole have anecdotal
reported success.

LICHEN STRIATUS

A benign, self-limited dermatitis characterized
by a unilateral papular eruption on the extrem-
ity of a child in a Blaschkoid distribution.

Synonyms Linear lichenoid dermatosis,
Blaschko linear acquired inflammatory skin
eruption (BLAISE).

EPIDEMIOLOGY

Age Onset 4 months to 15 years of age. Me-
dian age: 2 to 3 years.
Gender F � M, 2:1.
Incidence Uncommon.
Seasonal Prevelance Spring and summer.
Etiology Somatic mosaicism. ? Viral trigger.

HISTORY

Lichen striatus appears suddenly, reaches its
maximum extent within several days to weeks
and then regresses spontaneously within 6 to 12
months. Lesions are asymptomatic. Nail in-
volvement can lead to onycholysis splitting,
fraying, and nail loss.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, slight scale.
Size Papules: 2 to 4 mm.
Color Hypopigmented, pink or red.
Shape Small, flat-topped lesions.
Arrangement Linear following Blaschko lines
(Fig. 14-10).
Distribution Extremities, face, neck, trunk,
and buttocks.
Sites of Predilection Often unilateral on an
extremity.

DIFFERENTIAL DIAGNOSIS

Characteristic Blaschko linear appearance of
lesions located on an extremity or other com-
mon site is indicative of lichen striatus. Lichen
striatus needs to be differentiated from other
linear disorders such as nevus unius lateris,
psoriasis, lichen nitidus, an epidermal nevus, or
linear LP.

LABORATORY EXAMINATIONS

Dermatopathology A dense perivascular or
bandlike lymphohistiocytic infiltrate appears in
the dermis. The epidermis reveals a small
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lymphocytic invasion with focal areas of acan-
thosis, parakeratosis, and spongiosis.

COURSE AND PROGNOSIS

Lichen striatus is typically an asymptomatic,
self-limiting disorder of short duration (6–12
months).

MANAGEMENT

Given the benign, self-limited clinical course of
lichen striatus, no treatment is necessary. In rare
cases with pruritus, topical corticosteroids with
or without occlusion may be helpful. Patients
should be forewarned that occlusion increases
the steroid strength and cautioned about steroid
side effects.

FIGURE 14-10 Lichen striatus Hyperpigmented papules coalescing into a large plaque on the abdomen of 
a child.
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EXANTHEMATOUS DRUG REACTION

An exanthematous drug reaction is an adverse,
allergic response to an ingested or parenterally
administered drug characterized by a morbilli-
form cutaneous eruption that mimics a viral ex-
anthem.

barbiturates, benzodiazepines, phenothiazines,
tetracyclines.

PATHOPHYSIOLOGY

Exanthematous drug hypersensitivity reactions
are likely type IV, cell-mediated immune re-
sponses. Viral infections may increase the inci-
dence (e.g., aminopenicillin causes a morbilliform
rash in 100% of patients concurrently infected
with EBV).

HISTORY

The exanthematous rash typically appears 7 to
14 days (peak incidence ninth day) after drug
administration; however, skin lesions can ap-
pear anytime between day 1 though 21 after
drug exposure. The rash starts on the trunk and
spreads to the face and extremities. It can be
quite pruritic and distressing. Fever and malaise
may or may not be present.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Macules, papules, plaques
(Fig. 15-1).
Size 1 mm to 1 cm.
Color Pink/red to purple/brown.
Distribution of Lesions Trunk, spreads to face
and extremities. Confluent in intertriginous
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In the appropriate clinical setting,
an exanthematous drug reaction, a
viral exanthem, and acute graft-vs-
host disease (GVHD) are both clin-

ically and histologically indistinguishable.

Synonyms Morbilliform drug eruption, mac-
ulopapular drug eruption, drug rash.

EPIDEMIOLOGY

Age Children � adolescents � adults.
Gender F � M.
Incidence 1% of population on a systemic
medication.
Etiology Drugs with high probability of reac-
tion (10%–20%): penicillin and related antibi-
otics, carbamazepine, allopurinol, gold salts.
Medium probability: sulfonamides (bacteriosta-
tic, antidiabetic, diuretic), nitrofurantoin,
hydantoin derivatives, isoniazid, chlorampheni-
col, erythromycin, streptomycin. Low probabil-
ity (1% or less): pyrazolone derivatives,

S E C T I O N  1 5

HYPERSENSITIVITY 
REACTIONS

A drug hypersensitivity reaction is an adverse, allergic
response to an ingested or parenterally administered
drug characterized by a cutaneous eruption.

There are several different immune mechanisms
thought to play a role:
1. Type I: IgE-dependent drug reactions

urticaria, angioedema, and anaphylaxis.

2. Type II: Cytotoxic drug-induced reactions
petechiae from drug-induced thrombocytopenia.

3. Type III: Immune complex-mediated drug
reactions vasculitis, serum sickness, urticaria.

4. Type IV: Delayed-type, cell-mediated
drug reactions exanthematous, fixed drug
eruptions, Steven–Johnson syndrome (SJS), and
toxic epidermal necrolysis (TEN).

DRUG HYPERSENSITIVITY REACTIONS
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LABORATORY EXAMNINATION

Dermatopathology Perivascular inflamma-
tion with scattered eosinophils.

COURSE AND PROGNOSIS

Exanthematous drug reactions can occur 1 to
21 days after drug exposure. With discontinua-
tion of the drug, the rash begins to fade (often
2- to 3-day lag time after the drug is discontin-
ued). The fiery red rash gradually fades to a dull
purple and then desquamates. A rechallenge
with the drug often elicits a faster, more severe

areas (axilla, groin, inframammary area). Palms
and soles may be involved.
Mucous Membranes � Exanthem on buccal
mucosa.

General Findings
� Fever

DIFFERENTIAL DIAGNOSIS

An exanthematous drug reaction can be con-
fused with a viral exanthema, allergic contact
dermatitis, pityriasis rosea, psoriasis, toxic
shock syndrome, scarlet fever, acute GVHD,
eczema, or secondary syphilis.

FIGURE 15-1 Exanthematous drug reaction Morbilliform rash on the trunk occurring 1 week after the
administration of a systemic antibiotic.
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response. Ten percent of patients sensitive to
penicillins given cephalosporins will exhibit
cross-drug sensitivity and develop an eruption.
Patients sensitized to one sulfa-based drug (bac-
teriostatic, antidiabetic, diuretic) may cross-
react with another category of that drug.

MANAGEMENT

Correct identification and discontinuation of
the offending drug is needed. Symptomatic relief
for pruritic skin lesions can be obtained with
systemic antihistamines (diphenhydramine, hy-
droxyzine HCl, cetirizine HCl), oatmeal baths,
emollients (hydrated petrolatum, Vaseline,

moisturizers), and topical steroids. Severe cases
may benefit from a limited course of systemic
steroids (prednisone or methylprednisolone).

PREVENTION

The patient should be made aware of the possi-
ble drug allergen and cross-reactants. His or her
medical chart should be labeled accordingly.
For morbilliform eruptions, the drug can be
readministered. In rare instances, it is even pos-
sible to “treat through” an exanthematous drug
hypersensitivity rash in cases where the offend-
ing drug is critical and there are no appropriate
non-cross-reacting alternative medications.

IN
S

IG
H

T

The hallmark of urticaria is its
transience. An individual lesion
should not persist for more than 24
hours.

Synonyms Wheals, hives, nettle rash.

EPIDEMIOLOGY

Age Any age.
Gender F � M 2:1.
Incidence 5% of the population.
Etiology �50% of urticaria is idiopathic. Ur-
ticaria can results from immune (autoimmune,
IgE-mediated, immune complex, or comple-
ment/kinin-dependent) or nonimmune (direct
mast cell degranulators, vasoactive stimuli,
ASA, NSAIDs, dietary pseudoallergens, ACE in-
hibitors) mechanisms.

PATHOPHYSIOLOGY

The mast cell is the primary cell responsible for
urticaria. IgE, opiates, C5a anaphylatoxin, stem
cell factor, and some neuropeptides can cross-
link or bind receptors on the surface of the mast
cell leading to degranulation of its contents. The
mast cell releases histamine and other proin-
flammatory mediators which bind to receptors
on the postcapillary venules in the skin. This

leads to vasodilation and plasma leakage clini-
cally seen as wheals and/or angioedema.

HISTORY

In urticaria, wheals are transient skin lesions
that come and go in �24 hours. Skin symptoms
can include pruritus, flushing, or burning. In
angioedema, deeper swelling of the dermis, sub-
cutaneous, or submucosal tissue occurs and
may persist for 3 to 4 days. Systemic symptoms
can include respiratory symptoms, arthralgias,
fatigue, abdominal pain, fever, and diarrhea.

PHYSICAL EXAMINATION

Skin Findings
Type Wheal: papule, plaque (Fig. 15-2).
Size 1 mm to 10 cm.
Shape Round, oval, annular, polycyclic.
Color Pink to red, with surrounding or cen-
tral pallor (Fig. 15-3).
Distribution Typically generalized.

Angioedema Skin Findings
Type Diffuse swelling.
Color Pink-red.
Sites of Predilection Face (eyelids, lips,
tongue).

General Findings
Malaise, fever, arthralgias, respiratory symp-
toms, hypotension, and shock.

Urticaria is a transient allergic response characterized
by edematous plaques (wheals) and/or deep dermal
swelling (angioedema). In some cases, urticaria is ac-

companied by respiratory symptoms, vascular col-
lapse, and/or shock (anaphylaxis).

URTICARIA: WHEALS AND ANGIOEDEMA
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FIGURE 15-2 Urticaria Transient, well-circumscribed, erythematous, annular papules characteristic of
urticaria on the trunk of a child.

FIGURE 15-3 Urticaria Erythematous papules and plaques with surrounding blanched halos characteristic of
urticarial lesions on the forearm.
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DIFFERENTIAL DIAGNOSIS

The transient edematous plaques are diagnostic
for urticaria, although often parents can mistake
blisters or insect bites for urticaria. Urticaria also
needs to be differentiated from dermatographism
(present in 5% of the normal population),
eczema, contact dermatitis, mastocytosis, ery-
thema multiforme, and allergic vasculitis.

LABORATORY EXAMINATIONS

Dermatopathology Dermal or subcutaneous
edema, vascular dilation, and mild perivascular
infiltrate.

COURSE AND PROGNOSIS

Urticaria self-resolves in 1 year in 50% of cases.
Up to 20% of cases can have a chronic relapsing
course.

MANAGEMENT

Identification and elimination of any causative
agent is most helpful. Drugs commonly impli-
cated in urticaria include antibiotics (penicillins,
sulfonamides), cardiac drugs (amiodarone,
procainamide), immunotherapeutics (serum),
chemotherapeutics (L-asparagine, bleomycin,
cisplatin, daunorubicin, 5%-FU, procarbazine,

thiotepa), ACE inhibitors (captopril, enalapril,
lisinopril), Ca+ channel blockers (nifedipine,
diltiazem, verapamil), histamine releasers
(morphine, radiocontrast dye, muscle relax-
ants, salicylates, sympathomimetics, hypoten-
sive agents, and antimicrobials). Foods that
can cause urticaria include milk, eggs, wheat,
shellfish, and nuts. Other forms include physi-
cal urticaria (dermatographism, cold; Fig. 15-
4); solar, cholinergic, pressure, vibratory, and
hereditary angioedema (autosomal domi-
nantly inherited disorder caused by low levels
of C1 inactivation or dysfunction inhibitor).
In up to 50% of cases, the etiology is unclear
and at times, urticaria can be precipitated by
stress.

Treatment is primarily symptomatic with
one or more antihistamines (chlorpheniramine,
hydroxyzine, diphenhydramine, doxepin,
acrivastine, cetirizine, loratadine, mizolastine,
desloratadine, fexofenadine, levocetirizine,
cimetidine, or ranitidine). Topical regimens in-
clude oatmeal baths, calamine or 1% menthol
cream, and/or topical steroids.

More refractory cases may require systemic
steroids (prednisone or methylprednisolone),
but only short courses are recommended and
rebound is possible. Epinephrine is the treat-
ment of choice for anaphylaxis, and it can be re-
assuring for patients with urticaria to carry an
epinephrine pen for self-administration during
severe episodes if necessary.

FIGURE 15-4 Urticaria, cold-induced Cold urticaria can be reproduced by placing an ice cube on the
forearm for 2 to 5 minutes with a resultant urticarial wheal.
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EM SYNDROME

EM is a reactive syndrome characterized by
“target” lesions of the skin and mucous mem-
branes most commonly precipitated by an in-
fection (usually HSV).
Synonyms EM von Hebra.

CLASSIFICATION

EM Minor Mild, sudden onset of papules,
some of which evolve into target lesions. No
prodrome or mucosal involvement. Recur-
rences common.
EM Major EM associated with mucosal lesions
and systemic symptoms. Historically made
synonymous with SJS, which we now know is
probably not the case.

EPIDEMIOLOGY

Age 50% of patients are older than 20 years of
age. Rare under 2 years of age.
Gender M � F.
Incidence Uncommon.
Genetics HLA-DQw3, HLA-DRw53, HLA-
Aw33.
Etiology Most common precipitants is HSV
(�50%), reported association with other infec-
tions, drugs, or systemic disease.

PATHOPHYSIOLOGY

Likely an aberrant immune response to select
precipitants in certain predisposed individuals.
Possible precipitants include infections (HSV
��� Mycoplasma pneumoniae, Histoplasma
capsulatum, parapoxvirus, vaccinia, VZV, aden-
ovirus, EBV, CMV, hepatitis virus, Coxsackie
virus, parvovirus B19, HIV, Chlamydophila
psittaci , salmonella, Mycobacterium tuberculosis,
dermatophytes), rarely drugs (NSAIDs, sulfon-

amides, antiepileptics, antibiotics), or systemic
disease (IBD, SLE, Behcet’s).

HISTORY

Skin lesions appear abruptly 3 to 14 days after
precipitant (herpes labialis in �50%) and new
lesions can continue to appear for up to 10 days.
Fever, malaise, and mucous membrane involve-
ment may also be present.

PHYSICAL EXAMINATION

Skin Lesions
Type Macules, papules, scale, vesicles, bullae.
Color Red ring, dusky purple center (Fig. 15-5).
Size 1 to 3 cm.
Shape Target or iris lesions are typical.
Distribution Upper body, extremities. Grouped
on elbows, knees.
Sites of Predilection Upper extremities and
face � palms, neck, trunk � legs.
Mucous Membranes Oral, ocular, and genital
blistering and ulceration may be present.

DIFFERENTIAL DIAGNOSIS

EM can be confused with viral exanthems, bul-
lous diseases, urticaria, secondary syphilis, pso-
riasis, fixed drug, subacute cutaneous LE,
vasculitis, polymorphous light eruption, or
pityriasis rosea. The “target lesions” are classic
for EM, but may be confused with erythema an-
nulare centrifugum, tinea corporis, or other an-
nular eruptions.

LABORATORY EXAMINATIONS

Dermatopathology Interface dermatitis,
spongiosis, exocytosis, vacuolar degeneration of
the basal keratinocytes, dermal edema, perivas-
cular mononuclear infiltrate.

Acute blistering reactions can be classified as follows:
1. Erythema multiforme (EM) is a reactive syn-

drome precipitated by infectious agents such as
herpes simplex virus (HSV).

2. SJS and TEN are reactive syndromes along the
same clinical spectrum for drug reactions.

ERYTHEMA MULTIFORME, STEVENS—JOHNSON SYNDROME, 
AND TOXIC EPIDERMAL NECROLYSIS
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COURSE AND PROGNOSIS

EM appears abruptly 3 to 14 days after insult
(HSV, infection, drug, etc.); skin lesions fully
evolve in 72 hours and persist for a week. Le-
sions can be pruritic or painful, systemic symp-

toms and mucosal involvement may be present.
EM typically resolves after 2 weeks with no se-
quelae, but recurrences are common.

MANAGEMENT

For EM management, if a precipitant can be
identified, it should be treated or removed. In
recurrent EM cases secondary to HSV, daily
prophylactic acyclovir, valacyclovir, or famci-
clovir may be necessary.

In most cases of EM, the rash will self-resolve
in 5 to 15 days without treatment. Symptomatic
relief for pruritic skin lesions can be obtained
with systemic antihistamines (diphenhy-
dramine, hydroxyzine HCl, cetirizine HCl), oat-
meal baths, emollients (hydrated petrolatum,
Vaseline, moisturizers), and topical steroids.

In severe EM, systemic steroids (prednisone,
methylprednisolone) can be added. Open skin
lesions can be treated with topical antibiotics
and topical petrolatum-impregnated gauze if
needed. Oral lesions can benefit from anesthetic
rinses. Ocular lesions need topical treatment in
conjunction with an ophthalmologist.

In severe refractory or recurrent EM cases,
azathioprine, thalidomide, dapsone, cyclo-
sporine, mycophenolate mofetil, or PUVA have
had reported successes.

STEVEN–JOHNSON SYNDROME AND
TOXIC EPIDERMAL NECROLYSIS

SJS and TEN are rare, severe cutaneous drug re-
actions characterized by tenderness of the
skin/mucosa, followed by extensive exfoliation
that is potentially life-threatening.
Synonym Lyell’s syndrome.

FIGURE 15-5 Erythema multiforme Polycyclic
target lesions with alternating rings of erythema and
dusky desquamation on the arm.
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CLASSIFICATION

SJS and TEN are considered are two clinical
ends along a spectrum of adverse drug reaction
severity with:

SJS: �10% skin sloughing.
SJS/TEN overlap: 10% to 30% skin sloughing.
TEN: �30% skin sloughing.

EPIDEMIOLOGY

Age Older children. More common in adults
older than 40 years.
Gender SJS: M � F. TEN: F � M.
Incidence SJS: 6 per million, TEN: 1 per mil-
lion.
Genetics Genetic susceptibility in HLA-B12,
HLA-B*5801, HLA-B*1502, HLA-DQB1*1601.
Etiology SJS: Drugs (50%); TEN: Drugs
(�95%) NSAIDs, antibiotics, anticonvulsants.

PATHOPHYSIOLOGY

Pathogenesis is because of a host’s impaired ca-
pacity metabolize reactive drug metabolites. The
metabolites then trigger and interaction between
the death-receptor-ligand pair Fas-FasL causing
extensive keratinocyte death (apoptosis), loss of

cohesion, necrosis resulting in full-thickness epi-
dermal necrolysis. Drugs implicated include
NSAIDs (phenylbutazone, piroxicam), anti-
biotics (amithiozone, aminopenicillins) sulfa
drugs (sulfadoxine, sulfadiazine, sulfasalazine,
trimethoprim-sulfa-methoxazole), allopurinol,
antiretrovirals, and antiepileptics (barbiturates,
carbamazepine, phenytoin, and lamotrigine).

HISTORY

One to three weeks after drug exposure,
SJS/TEN begins with fever, pain with swallow-
ing and stinging eyes. Up to 3 days later, the
skin lesions appear on the trunk spreading to
the upper extremities and face. Skin turns
dusky red before dermal–epidermal detach-
ment with sheets of skin falling off leaving raw,
red denuded area. Systemic symptoms include
fever, malaise, myalgia, arthralgias, nausea and
vomiting, diarrhea, and conjunctival burning.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, plaques, blisters,
desquamation (Fig. 15-6).
Color Red/purple to gray.

FIGURE 15-6 Toxic epidermal necrolysis Whole-body desquamation characteristic of toxic epidermal
necrolysis.
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Palpation Nikolsky sign: lateral mechanical
pressure causes epidermal detachment.
Distribution Trunk spreading to upper ex-
tremities and face. Palms/soles can be involved.
Mucous Membranes (90%) Erosions on buc-
cal, ocular, genital mucosae (Fig. 15-7).

General Findings
Fever, Lymphadenopathy (LAD)
Ocular (85%) Conjunctival hyperemia, ker-
atitis, pseudomembrane formation, erosions.
Respiratory (25%) Epithelial damage, erosions.
Gastrointestinal Diarrhea, esophagitis.
Renal Tubular necrosis, renal failure.
Other Hepatitis, cytopenia.

DIFFERENTIAL DIAGNOSIS

SJS/TEN can be confused with EM, staphylo-
coccal scalded skin syndrome (SSSS), severe
acute GVHD, Kawasaki’s disease (KD), thermal
burns, phototoxic eruptions, generalized fixed
drug eruption, LE, or generalized erythroderma
(from severe psoriasis, atopic dermatitis, myco-
sis fungiodes, etc.).

LABORATORY EXAMINATIONS

Dermatopathology Early: necrosis of the
basal cell layer with subepidermal bullae forma-
tion. Late: full-thickness epidermal necrosis,
sparse perivascular infiltrate. Analysis of frozen
cryostat sections on “jelly roll” skin samples can
expedite SJS/TEN diagnosis for more rapid
clinical intervention.

COURSE AND PROGNOSIS

Course is similar to that of severe widespread
thermal burns. Outcome is worse for in patients
who are older, or have more extensive skin in-
volvement. Mortality rate is 5% for SJS and 35%
for TEN as is typically caused by sepsis (Staphy-
lococcus aureus, Pseudomonas aeruginosa) or
fluid and electrolyte imbalances.

MANAGEMENT

SJS/TEN management consists rapid diagnosis
and of elimination of the causative agent. Patient

FIGURE 15-7 Steven—Johnson syndrome Debilitating mucosal involvement with hemorrhagic ulcerations
and crusting requiring hospital admission for IV fluids and supportive care.
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best cared for in a burn or intensive care unit
with IV fluid and electrolyte replenishment, tem-
perature control, and vigilant wound care. Care-
ful daily wound care (wash with isotonic sterile
sodium chloride, mupirocin on orifices, Vase-
line-impregnated gauze or silicone dressings, an-
tibiotic eye drops to cornea) with minimal
manipulation can lead to regrowth of epidermis
in 1 to 3 weeks. Pressure points and perioral ar-
eas heal more slowly.

The use of systemic steroids for SJS/TEN man-
agement is controversial. High-dose IV im-
munoglobulins may be of some benefit if

administered early. Cyclosporine, cyclophos-
phamide, plasmapheresis, N-acetyl-cysteine have
had anecdotal successes.

PREVENTION

Those who do recover from TEN need to be
aware of their drug sensitivity and possible
cross-reactants. Reexposure to the offending
agent can lead to a faster, more severe TEN
episode, thus drugs should not be readminis-
tered and the patient should wear a medical
alert bracelet.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Uncommon.
Etiology The drugs most commonly
implicated are phenolphthalein, antimicrobial
agents (tetracycline, minocycline, sulfonamides,
trimethoprim-sulfamethoxazole, metronida-
zole), nystatin, anti-inflammatory agents (sali-
cylates, NSAIDs, naproxen, acetaminophen,
dipyrone, dimenhydrinate, phenylbutazone,
phenacetin), psychoactive agents (barbiturates,
carbamazepine), quinine and quinidine. The
foods most commonly implicated are peas,
beans, and lentils.

HISTORY

A FDE will first present as an erythematous
plaque that occurs 1 to 2 weeks after exposure to
the offending agent. With subsequent exposures,
the violaceous plaque recurs within 24 hours
recurs at the same site. The patient typically re-
ports seeing the lesion at seemingly random in-
tervals. Careful history will usually elicit the
sporadic use of an over-the-counter or PRN
medication that is causing the recurrent rash
(i.e., ibuprofen, aspirin, eye drops, laxatives, etc.).

PHYSICAL EXAMINATION

Skin Findings
Type Macule, plaque, bullae, erosion.
Shape Round to oval. (Fig. 15-8)

FIGURE 15-8 Fixed drug eruption A large
red–violet plaque on the elbow.

A fixed drug eruption (FDE) is a recurrent cutaneous
reaction to an ingested drug characterized by the for-

mation of a fixed plaque, bulla, or erosion at the
same site, hours after the offending drug is ingested.

FIXED DRUG ERUPTION
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Color Red, purple, brown.
Size 0.5 to 20 cm in diameter.
Number Solitary lesion. With repeated at-
tacks, multiple lesions may occur.
Sites of Predilection Lips, hands, face, feet,
genitalia.

DIFFERENTIAL DIAGNOSIS

FDE can be confused with recurrent herpetic le-
sions, arthropod bite, other drug reactions, a con-
tact dermatitis, or other eczematous processes.

LABORATORY EXAMINATIONS

Dermatopathology Perivascular and intersti-
tial dermal lymphohistiocytic infiltrate, at times
with eosinophils and/or subepidermal vesicles
and bullae with overlying epidermal necrosis.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Uncommon.
Etiology Immune-mediated reaction.

PATHOPHYSIOLOGY

Serum sickness is mediated by circulating
antigen-antibody complexes (type III-Arthus
reaction), in which IgG is the predominant
immunoglobulin.

HISTORY

Urticarial rash and low-grade fever, usually 7 to
21 days following administration of offending
agent, or earlier in individuals previously sensi-
tized to the agent.

PHYSICAL EXAMINATION

Skin Findings
Type Wheals, edema (Fig. 15-9).
Color Pink, red.
Shape Round, oval, and polycyclic.
Arrangement Scattered, discrete lesions or
dense, confluent areas.
Distribution Trunk, extremities, face. Mucous
membranes may be involved.

General Findings
LAD (often in epitrochlear region).
Musculoskeletal (50%) arthralgia, polyarthri-
tis.
Neurologic Peripheral neuritis, radiculitis,
optic neuritis, cerebral edema.
Renal Glomerulonephritis.

DIFFERENTIAL DIAGNOSIS

Serum sickness can be confused with urticaria,
angioedema, urticarial vasculitis, a viral exan-
them, toxic epidermal necrolysis, or subacute
bacterial endocarditis.

Between outbreaks, the site shows marked pig-
mentary incontinence with melanin in
macrophages in upper dermis.

COURSE AND PROGNOSIS

The cutaneous lesions of FDE resolve within a
few weeks of withdrawing the offending agent.
The rash recurs within hours following inges-
tion of a single dose of the drug.

MANAGEMENT

The management for a FDE is to identify and
withhold the offending drug. The hyperpig-
mented postinflammatory changes will slowly
resolve with time.

Serum sickness is an allergic reaction characterized
by urticaria, malaise, fever, lymphadenopathy,
splenomegaly, and arthralgias. It originally was seen

most in treatment with horse or rabbit antiserum; it
is now seen with drugs or vaccinations.

SERUM SICKNESS
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(chlorpheniramine, hydroxyzine, diphenhy-
dramine, doxepin, acrivastine, cetirizine, lorata-
dine, mizolastine, desloratadine, fexofenadine,
levocetirizine, cimetidine, or ranitidine). Antihis-
tamines should be continued for 1 to 2 weeks be-
yond clinical clearance to avoid recurrences or
relapses and may need to be tapered slowly over
several months.

Although their efficacy has not been proven,
systemic steroids (prednisone, prednisolone) are
used if common measures fail to comfort pa-
tient. More refractory cases may require systemic
steroids (prednisone or methylprednisolone),
but only short courses are recommended and
rebound is possible. For anaphylactic or life-
threatening situations (individuals with facial
edema or respiratory symptoms), subcutaneous
epinephrine is effective.

LABORATORY EXAMINATIONS

Dermatopathology Engorged blood vessels
with edema and perivascular inflammation.
Hematology � Eosinophilia, elevated ESR,
hypocomplementemia.

COURSE AND PROGNOSIS

Serum sickness has a self-limited course, progres-
sion may continue for a while, and then disap-
pear within 2 to 3 weeks. Most cases resolve with
no permanent sequelae. In rare instances, coro-
nary artery vasculitis or neuropathy may persist.

MANAGEMENT

Symptomatic treatment of serum sickness in-
cludes analgesics and one or more antihistamines

FIGURE 15-9 Serum sickness Urticarila, coalescing plaques on the lower legs of an adolescent with serum
sickness.
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Synonyms Erythema perstans, gyrate ery-
thema, palpable migrating erythema.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Genetics Rare AD case reports.
Etiology Likely hypersensitivity reaction to
drugs (diuretics, NSAIDs, antimalarials, gold),
foods, infections (dermatophytes, Candida albi-
cans, Penicillium, poxvirus, EBV, molluscum
contagiosum, parasites, P. pubis), blood
dyscrasias, immunologic disorders (neonatal
lupus, Sjögren’s syndrome, autoimmune en-
docrinopathies, hypereosinophilic syndrome),
liver disease, hyperthyroidism, or neoplasms
(lymphomas, leukemias).

HISTORY

Rash appears and spreads centrifugally over a
period of 1 to 2 weeks. It is typically asympto-

matic or mildly pruritic and can recur for
months to years depending upon its etiologic
process.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, scale.
Size 1 to 10 cm.
Color Pink, red, purple
Number Solitary or multiple.
Shape Oval, circinate, semiannular, targetlike,
polycyclic (Fig. 15-10).
Distribution Trunk, buttocks, thighs, and
lower legs. Rarely palms, soles, mucous mem-
branes.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of EAC is other annu-
lar rashes include pityriasis rosea, erythema
multiforme, erythema marginatum, erythema

FIGURE 15-10 Erythema annulare centrifugum Polycyclic lesions on the thigh.

Erythema annulare centrifugum (EAC) is a cutaneous
eruption characterized by migratory erythematous
annular lesions with raised borders and central clear-
ing. The etiology of EAC is unknown but it has been

speculated that it occurs as a hypersensitivity reaction
to an underlying infectious, inflammatory, or neo-
plastic process.

ERYTHEMA ANNULARE CENTRIFUGUM
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chronicum migrans, dermatophyte infections,
urticaria, urticarial vasculitis, granuloma annu-
lare, sarcoidosis, psoriasis, and annular LE.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows parak-
eratosis and focal infiltration of lymphocytes
around dermal blood vessels and adnexal struc-
tures in a “coat–sleeve” pattern. There is mini-
mal papillary edema and mild spongiosis.

COURSE AND PROGNOSIS

The duration of EAC is extremely variable; new
lesions may continue to form for months or
even years, appearing in successive forms.

MANAGEMENT

The treatment of EAC depends on the etiology
and eradication of the causative agent is cura-
tive. Even in the absence of an identifiable
cause, empiric treatment with antibiotics or an-
tifungals may be helpful. Pruritic symptoms of
EAC can be treated with antihistamines (chlor-
pheniramine, hydroxyzine, diphenhydramine,
doxepin, acrivastine, cetirizine, loratadine). Top-
ical regimens include antipruritics (calamine or
1% menthol cream) and/or topical steroids. Im-
provement with topical tacrolimus and topical
calcipotriol have been reported.

Systemic steroids (prednisone, prednisolone)
may suppress EAC but the disorder frequently
recurs after cessation. Anecdotally, systemic
metronidazole and subcutaneous �-interferon
have had some success.

CLASSIFICATION

Acute GVHD:

1. Maculopapular eruption involving �25%
of body surface, bili 2 to 3 mg/100 mL, di-
arrhea 500 to 1000 mL/d.

2. Maculopapular eruption involving 25% to
50% of body surface, bili 3 to 6 mg/100 mL,
diarrhea 1000 to 1500 mL/d.

3. Erythroderma, bili 6 to 15 mg/100 mL, di-
arrhea 1500 to 2000 mL/d.

4. Bulla formation, bili �15 mg/100 mL, diar-
rhea �2000 mL/d � ileus.

Chronic GVHD:

1. Lichenoid.
2. Sclerodermoid.

EPIDEMIOLOGY

Age Any age, increased risk with older donor
or recipient.
Gender Increased risk with F donor/M recip-
ient.
Incidence Acute: 25% to 50%, Chronic: 50%
of allogeneic PBSCT or BMT recipients.
Etiology Immune-mediated reaction in the
graft-recipient from immunocompetent donor
cells.

PATHOPHYSIOLOGY

GVHD is an immunologic reaction induced by
a graft of allogeneic lymphoid cells into a recip-
ient with antigens not present in the donor. It is
one of the major complications of allogeneic
bone marrow transplantation (BMT) or pe-
ripheral blood stem cell transplantation (PB-
SCT) with clinical manifestations in the skin,
liver (cholestatic hepatitis), and/or GI tract (di-
arrhea). Severity of GVHD is related to histo-
compatibility match between donor and
recipient and preparatory regimen used.

HISTORY

Acute GVHD: Rash and pruritus occur 14 to
21 days (�3 months) after BMT or PBSCT.

Chronic GVHD: Rash appears later than 40
days (average: 4 months) post-BMT or PB-
SCT, either evolving from acute GVHD or
arising de novo.

PHYSICAL EXAMINATION

Skin Findings (Acute GVHD)
Type Maculopapular, papules, bullae.
Color Red.
Distribution Acral: palms, soles, pinna (Fig.
15-11), cheeks, neck, upper back, or generalized
(Fig. 15-12).

GVHD is an immune disorder caused by the re-
sponse of histoincompatible, immunocompetent

donor cells against the tissues of an immuno-
incompetent host.

GRAFT-VERSUS-HOST DISEASE
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FIGURE 15-11 Graft-versus-host disease, acute Red-to-violaceous hue on the pinna of a child with acute
GVHD.

FIGURE 15-12 Graft-versus-host disease, acute Epidermal sloughing in acute GVHD resembling TEN-
like changes. (Reproduced with permission from Fitzpatrick TB et al. Color Atlas and Synopsis of Clinical Dermatol-
ogy. 4th ed. New York, NY: McGraw-Hill; 2001.)
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General Findings (Acute GVHD)
High fever, hepatitis, jaundice, diarrhea, serosi-
tis, pulmonary insufficiency.

Skin Findings (Chronic GVHD)
Type Papules, plaques (Fig. 15-13), ulcers.
Color Purple, hypopigmented.
Palpation Sclerotic.
Distribution Dorsal hands, forearms. Sclerosis
on trunk, buttocks, hips, thighs.

General Findings (Chronic GVID)
Hair loss; anhidrosis, oral LP-like lesions; erosive
stomatitis, oral and ocular siccalike syndrome;
esophagitis, serositis, fasciitis, bronchiolitis
obliterans, chronic liver disease; wasting.

DIFFERENTIAL DIAGNOSIS

Acute GVHD can be confused with an exanthe-
matous drug reaction, viral exanthem, or TEN.
Chronic GVHD can be confused with lichen
planus, lichenoid drug reaction, PLC, sclero-
derma, or poikiloderma.

LABORATORY EXAMINATIONS

Dermatopathology

Acute GVHD: Basal cell vacuolization and
necrosis of individual keratinocytes with a
mild perivenular mononuclear cell infiltrate.
A position of lymphocytes to necrotic ker-
atinocytes can be seen and vacuoles coalesce

FIGURE 15-13 Graft-versus-host-disease, chronic Lichenoid papules coalescing into plaques with signif-
icant hypopigmentation 4 months after an allogeneic BMT.
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forming subepidermal clefts and/or com-
plete dermoepidermal separation.

Chronic GVHD: Hyperkeratosis, mild hy-
pergranulosis, mild acanthosis, moderate
basal vacuolization, bandlike lymphocytic
infiltrate next to the epidermis, melanin
incontinence, loss of hair follicles, entrap-
ment of sweat glands, and dense dermal
sclerosis.

COURSE AND PROGNOSIS

Acute GVHD: Profoundly decreases survival
after PBSCT or BMT. Mild-to-moderate
acute GVHD responds well to treatment. Se-
vere GVHD patients are susceptible to infec-
tions (bacterial, fungal, or viral) and those
with TEN-like skin changes have a very poor
prognosis. Acute GVHD has mortality rate
of 45% in BMT and PBSCT patients.

Chronic GVHD: Sclerodermoid changes and
tight skin and joint contractures may re-
sult in impaired mobility and ulcerations.
There is also associated hair loss, xerosto-
mia, and xerophthalmia resulting in
corneal ulcers and blindness. GI disease
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EN is sometimes mistaken for
multifocal cellulitis.

leads to malabsorption. Mild chronic cuta-
neous GVHD may resolve spontaneously.
Severe changes are usually permanent and
debilitating. Chronic GVHD has an overall
survival rate of 42% at 10 years owing to
infections and immunosuppression.

MANAGEMENT

Acute GVHD: The current strategy is to treat
the BMT or PBSCT recipient with cy-
closporine or tacrolimus in addition to
methotrexate for 180 days posttransplant,
followed by an immunosuppressive taper
to prevent acute GVHD. If GVHD devel-
ops while on this regimen, systemic
steroids are added. Other treatment possi-
bilities include thalidomide, hydroxy-
chloroquine, clofazimine, azathioprine, or
mycophenolate mofetil.

Chronic GVHD: Treatment for chronic
GVHD is difficult and consists of systemic
steroids alone or in combination with cy-
closporine or tacrolimus. Other treatment
possibilities include PUVA, photopheresis,
etretinate, acitretin, infliximab, daclizumab.

Synonyms Erythema contusiformis, EN mi-
grans.

EPIDEMIOLOGY

Age Any age. Most commonly seen in patients
aging from 15 to 30 years.
Gender F � M, 3:1.
Incidence Uncommon.
Season Spring and fall prevalence.
Etiology Up to 40% or more cases are idio-
pathic. Other possible triggers include infections
(streptococcus, mycoplasma, tuberculosis, coccid-
ioidomycosis, histoplasmosis, leprosy, leishmania-
sis, cat scratch disease, mycobacterium marinum,
yersinia, lymphogranuloma venereum, hepatitis
B, brucellosis, meningococcus, gonococcus, per-

tussis, syphilis, Chlamydia, blastomycosis, HIV),
drugs (estrogens, birth control pills, sulfonamides,
penicillin, bromides, iodides, phenytoin, preg-
nancy) or other diseases (sarcoidosis, Crohn’s, ul-
cerative colitis, Behcet’s, Sweet’s, regional ileitis), or
internal malignancy.

PATHOPHYSIOLOGY

EN represents a delayed-type hypersensitivity re-
action to a variety of different stimuli.

HISTORY

Skin lesions appear over a few days as warm ten-
der red nodules on the pretibial area. The skin
lesions slowly heal over 3 to 6 weeks but can re-
cur, especially with recurrent infection. Associ-
ated arthralgias (50%), fever, and malaise may
be present.

Erythema nodosum (EN) is a cell-mediated, hyper-
sensitivity reaction characterized by tender red nod-
ules on the pretibial area.

ERYTHEMA NODOSUM
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PHYSICAL EXAMINATION

Skin Findings
Type Nodules (Fig. 15-14).
Color Bright to deep red followed by purple
to brown.
Size 1 to 5 cm.
Shape Round, oval.
Distribution Pretibial area � thighs/forearms
� trunk, neck, face.

General Findings
Fever
Musculoskeletal Arthritis, myalgias.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes ecchymoses,
cellulitis, erysipelas, deep fungal infections, insect
bites, thrombophlebitis, erythema induratum,
and other panniculitides.

LABORATORY EXAMINATIONS

Dermatopathology Septal panniculitis in the
dermis, subcutaneous fat, perivascularly in the
septum, and adjacent fat.

COURSE AND PROGNOSIS

Most cases of EN resolve spontaneously in 3
to 6 weeks, especially with rest and leg eleva-

tion. Ultimately, the course depends upon the
underlying etiology and elimination of the
precipitant when possible (i.e., discontinue
drug, treat infection, etc.). Recurrences are
also dependent on etiology and recurrent EN
in children is primarily seen with recurrent
streptococcal infection.

MANAGEMENT

Identification and elimination of the etiologic
agent is most helpful. Recommended work-up
for an etiologic agent includes a careful drug
history, throat culture to rule out streptococcus,
chest x-ray to rule out sarcoidosis, tuberculin
test to rule out primary tuberculosis, or other
tests as deemed necessary by history.

Symptomatic treatment of the skin lesions
includes bed rest, leg elevation, and compres-
sive bandages, salicylates, and other NSAIDs
(indomethacin, naproxen). Intralesional or
systemic steroids can be used only if the etio-
logic agent is known (and infectious agents
have been excluded). Other possible treat-
ments include potassium iodide, colchicines,
hydrochloroquine, cyclosporin A, and
thalidomide. NSAIDs should be avoided in
patients with IBD since these can flare the
bowel symptoms.

FIGURE 15-14 Erythema nodusum Tender red nodules on the pretibial area of an adolescent.
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Synonym Popsicle panniculitis.

EPIDEMIOLOGY

Age Infants, small children.
Gender M � F.
Etiology Cold (weather, ice, popsicles) causes
the fat to solidify with resultant plaque or nod-
ule formation. Also seen on the lateral thighs of
female equestrians.

PATHOPHYSIOLOGY

Cold panniculitis occurs when the body fat so-
lidifies and then liquifies on rewarming, with
resulting inflammatory changes. The higher
prevalence in infants and children is thought to
be related to the fact that the subcutaneous fat
in young children solidifies more easily than it
does in adults.

HISTORY

Erythematous plaques or nodules develop on
the exposed area hours after exposure to the
cold. The areas may be painful or asymptomatic.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, nodules.
Color Pink to red.
Shape Round to oval.
Distribution Bilateral cheeks (Fig. 15-15),
chin, lateral thighs.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for cold panniculitis
includes other forms of panniculitis, cellulitis,
erysipelas, insect bites, or ecchymoses.

FIGURE 15-15 Cold panniculitis Erythematous nodules on the cheeks of a child a few days after cold exposure.

Cold panniculitis is characterized by erythematous
plaques or nodules that appear on exposure to the
cold.

COLD PANNICULITIS
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LABORATORY EXAMINATIONS

Dermatopathology Nonspecific inflamma-
tion septa and lobules of the deep dermis and
subcutaneous fat.

COURSE AND PROGNOSIS

Cold panniculitis lesions can appear 5 minutes
to 3 days after cold exposure, and regress over

weeks to months with postinflammatory pig-
mentation changes that can persist for up to 1
year.

MANAGEMENT

Cold panniculitis self-resolves with cold avoid-
ance and treatment is unnecessary.

SWEET’S SYNDROME

Sweet’s syndrome (SS) is a rare, recurrent skin
disease characterized by painful papules,
plaques, and nodules on the limbs, face, and
trunk, accompanied by fever and leukocytosis.

matomyositis, SLE, rheumatoid arthritis, re-
lapsing polychondritis, Sjogren’s), IBD (ulcer-
ative colitis), or drug (G-CSF, furosemide,
hydralazine, minocycline, and trimethoprim-
sulfamethoxazole) .

HISTORY

In cases of SS, upper respiratory tract infection
or flulike symptoms with high fevers precede
the skin lesions by 1 to 3 weeks. Then, there is a
sudden appearance of tender and painful
papules and plaques on the face, neck, and
limbs (usually spares torso), associated with a
leukocytosis and polyarthritis.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules, bullae (Fig. 15-16).
Color Red, bluish-red.
Size 1 to 2 cm.
Palpation Lesions are tender.
Shape Annular or arcuate.
Arrangement Single lesion or multiple le-
sions, asymmetrically distributed.
Distribution Face, neck, and extremities.
Spares torso.

General Findings
Fever (80%)
Musculoskeletal (30%) arthralgias, arthritis,
myalgias.
Ocular (50%) conjunctivitis, episcleritis, lim-
bal nodules, iridocyclitis.
Other Neutrophilic alveolitis, multifocal ster-
ile osteomyelitis (SAPHO syndrome), glomeru-
lonephritis, hepatitis, myositis, meningitis,
encephalitis, pancreatitis, gastritis.
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In the initial stage, SS may present
as vesiculating papules; varicella
must be excluded at this stage.

Synonym Acute, febrile, neutrophilic der-
matosis.

EPIDEMIOLOGY

Age Infants, children, adults aging from 30 to
60 years.
Gender F � M. 4:1.
Incidence Rare.
Etiology 50% idiopathic. Possible hypersensi-
tivity reaction to infection. In adults, SS can be
seen as an immunologic response to IBD, drugs,
autoimmune disorders, pregnancy, or malig-
nancy (particularly AML).

PATHOPHYSIOLOGY

SS is thought to represent a hypersensitivity
reaction to an infection (Streptococcal,
Yersinia, atypical mycobacteria, CMV, hepati-
tis, HIV, BCG vaccination), malignancy (acute
myeloid leukemia, transient myeloid prolifer-
ation, GU carcinoma, breast carcinoma, colon
carcinoma), autoimmune disease (Behcet’s,
autoimmune thyroiditis, sarcoidosis, der-

NEUTROPHILIC DERMATOSES
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis of SS includes ery-
thema multiforme, erythema nodosum, pre-
vesicular herpes simplex infection, preulcerative
pyoderma gangrenosum, bowel-bypass syn-
drome, urticaria, serum sickness, other vasculi-
tides, SLE, and panniculitis.

LABORATORY EXAMINATIONS

Dermatopathology Edema and a dense, peri-
vascular infiltration with polymorphonuclear
leukocytes in the upper and mid-dermis with-
out vasculitis.
Hematology Leukocytosis (�10000/ mm3),
increased ESR, C-reactive protein, �2-globulin
fraction.

COURSE AND PROGNOSIS

Untreated, SS lesions enlarge over a period of
days or weeks, and eventually resolve without
scarring after 1 to 12 months. The skin lesions

exhibit an excellent response to systemic
steroids, usually resolving in days. Recurrences
are seen in 50% of patients, often in previously
involved sites, especially in patients with associ-
ated hematologic disorders.

MANAGEMENT

If an infection is identified, proper antimicro-
bial therapy is necessary.

Both the skin lesions and systemic symptoms
of SS respond dramatically to steroids (pred-
nisone or prednisolone). Solitary lesions can be
treated with topical steroids, and/or topical cal-
cineurin inhibitors. Other effective SS treat-
ments include potassium iodide, clofazimine,
colchicine, indomethacin, naproxen, sulindac,
cyclosporine, thalidomide, �-interferon, and
dapsone.

PYODERMA GANGRENOSUM

Pyoderma gangrenosum (PG) is a rapidly
evolving, chronic, and severely debilitating skin

FIGURE 15-16 Sweet’s syndrome Erythematous plaques and nodules with central bullous changes on the
legs of an infant.
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disease characterized by painful ulcers with un-
dermined borders and a purulent necrotic base.
It occurs most commonly in association with
systemic disease, especially inflammatory bowel
disease or myeloproliferative disorders.
Synonyms Phagedenisme geometrique.

CLASSIFICATION

1. Ulcerative: Classic PG associated with IBD
or arthritis.

2. Bullous: Atypical or bullous PG associated
with AML, myelodysplasia, and myelopro-
liferative disorders (CML).

3. Pustular: Sterile pustular eruption �PG as-
sociated with IBD.

4. Superficial granulomatous: Localized vege-
tative lesion following trauma (surgery).

EPIDEMIOLOGY

Age Infants, children, adults aging from 20 to
50 years.
Gender F � M.
Incidence Rare.
Etiology Idiopathic (25%–50%), immuno-
logic abnormality suspected.

HISTORY

Acute onset with painful hemorrhagic pustule
or nodule either de novo or following minimal
trauma (pathergy), typically on the lower legs.

PATHOPHYSIOLOGY

An underlying immunologic abnormality in
patients is suspected since PG is often associ-
ated illnesses with such as large bowel disease
and small bowel disease, arthritis, paraproteine-
mia, multiple myeloma, leukemia, active
chronic hepatitis, and Behçet’s syndrome.

PHYSICAL EXAMINATION

Skin Findings
Type Papule, pustule, nodule, ulcer with un-
dermined borders (Fig. 15-17).
Size 1 to 10 cm.
Color Red or purple.
Shape Irregular or serpiginous.
Arrangement Usually solitary. May form in
clusters that coalesce.
Distribution Lower extremities � genitals/
buttocks � abdomen � face.

Mucous Membranes Rarely, aphthae; ulcers
of oral mucosa and conjunctivae.

General Findings
Fever
Gastrointestinal (30%) ulcerative colitis or
Crohn’s syndrome.
Musculoskeletal (20%) arthritis.
Hematologic (25%) AML, CML, hairy cell
leukemia, myelodysplasia, monoclonal gam-
mopathy.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of PG includes furun-
cle, carbuncle, cellulitis, panniculitis, gangrene,
ecthyma gangrenosum, atypical mycobacterial
infection, clostridial infection, deep mycoses,
amebiasis, bromoderma, pemphigus vegetans,
stasis ulcers, and Wegener’s granulomatosis.

LABORATORY EXAMINATION

Dermatopathology Nonspecific, nondiagnos-
tic. Neutrophilic inflammation, engorgement,

FIGURE 15-17 Pyodema gangrenosum
Necrotic ulcers with undermined borders on the but-
tocks of an infant.
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and thrombosis of the small and medium ves-
sels. Necrosis, hemorrhage may be present.

COURSE AND PROGNOSIS

Untreated, PG may last months to years. Lesions
undergo necrosis and ulceration can expose un-
derlying tendons or muscles. Ulceration may
extend rapidly within a few days, or slowly and
new ulcers may appear as older lesions resolve.
Reepithelialization begins at the margins of the
lesion and the lesions heal with atrophic scars.

MANAGEMENT

PG is best managed by identification and treat-
ment of any associated underlying disease. For
cutaneous lesions, management consists of de-

creasing inflammation, reducing pain, and pro-
moting healing.

Topical regimens for mild disease include
gentle cleansing (0.25% acetic acid soaks,
whirlpool baths), wet dressings with potassium
permanganate, silver sulfadiazine cream, cro-
molyn sodium solution, nicotine patch, topical
or intralesional steroids, or tacrolimus.

For moderate disease or severe disease, oral
steroids (prednisone, prednisolone) are the most
effective. Systemic cyclosporine or tacrolimus
can be used for PG refractory to steroids. Other
treatment modalities include oral antibiotics,
colchicine, infliximab, dapsone, clofazimine,
potassium iodide, thalidomide, methotrexate,
azathioprine, mycophenolate mofetil, cyclo-
phosphamide, chlorambucil, IVIG, and plasma-
pheresis.

Surgical debridement and excision of the ul-
cers should be avoided because PG is subject to
pathergy in 20% of cases.

Synonyms Lofgren’s syndrome—erythema no-
dosum, hilar adenopathy, fever, arthritis, Heer-
fordt’s syndrome—parotid gland enlargement,
uveitis, fever, cranial nerve palsy, Darier–Roussy
disease—subcutaneous sarcoidosis.

Special Types

1. Lupus pernio: Soft, violaceous plaques on
the nose, cheek, and earlobes, associated
with pulmonary sarcoidosis (75%).

2. Scar sarcoidosis: Purple nodules occurring
in an old scar.

EPIDEMIOLOGY

Age Uncommon in children. Adults: Aging
between 25–35 years and 45–65 years.
Gender M � F.

Incidence African American women: 107 per
100000. Sweden 64 per 100000. United King-
dom 20 per 100000.
Race African Americans � Caucasians.
Geography United States: Southeast states,
the “sarcoid belt.”
Seasonal Increased in winter and spring.
Genetics Familial cases reported. HLA-1,
HLA-B8, HLA-DR3 associations. Polymor-
phism for gene encoding angiotensin-convert-
ing enzyme (ACE).
Etiology Multifactorial with host
response/delayed hypersensitivity and abnor-
mal immunoregulation all playing a role.

PATHOPHYSIOLOGY

An autoimmune or infectious trigger leads to
granuloma formation in susceptible hosts with
hyperactivity of their cell-mediated immune
system.

Sarcoidosis is a chronic granulomatous inflammatory
process of unknown etiology that affects the skin,
eye, lungs, and reticuloendothelial system.

SARCOIDOSIS
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HISTORY

Children with sarcoidosis develop asymptomatic
eczematous or infiltrated plaques and pustules.
They tend to have polyarthritis, uveitis, and not
as many pulmonary symptoms. Older children
and adolescent symptoms resemble the adult
form of sarcoidosis with fever, cough, weight
loss, abdominal pain, adenopathy, lung disease,
hypergammaglobulinemia, and hypercalcemia.

PHYSICAL EXAMINATION

Skin Lesions
Type Maculopapules, plaques.
Size 0.5 to 1 cm.
Color Red-brown to purple.
Palpation Blanching with glass slide (diascopy)
reveals “apple-jelly” yellowish-brown color.
Shape Annular, polycyclic, serpiginous.
Distribution Face (Fig. 15-18), lips neck, up-
per trunk extremities.

General Findings
Fever LAD (90%) bilateral hilar adenopathy
on chest x-ray.
Musculoskeletal Arthralgias.
Gastrointestinal Abdominal pain.
Pulmonary (90%) alveolitis, granulomatous
infiltration, bronchiolectasis.
Ocular Uveitis and iritis.
Other Parotid gland enlargement, facial nerve
paralysis, and CNS involvement is rare.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of sarcoid includes
infections with granulomatous inflammation
(leprosy, tuberculosis), lupus erythematosus,
foreign body reactions, granulomation mycosis
fungoides, granulomatous rosacea, granuloma
annulare, necrobiosis lipoidica, rheumatoid
nodule, and interstitial granulomatous der-
matitis.

FIGURE 15-18 Sarcoidosis Violacious scarred plaques on the cheek of a child.
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LABORATORY EXAMINATIONS

Dermatopathology Superficial and deep non-
caseating epithelioid granulomas without sur-
rounding lymphocytic inflammation (“naked”
tubercles). Multinucleated giant cells with nu-
clei in a peripheral arc with eosinophilic “aster-
oid bodies” or basophilic “Schaumann bodies.”
Blood Chemistry Increase in serum ACE (60%),
hypergammaglobulinemia, hypercalcemia.

COURSE AND PROGNOSIS

Sarcoidosis in children tends to regress com-
pletely over several years. Mortality is less
than 5%.

MANAGEMENT

Mild Disease Topical corticosteroids under
plastic dressings, intralesional steroids, or sys-
temic corticosteroids (prednisone, methylpred-
nisolone) help skin lesions.
Moderate-to-Severe Disease Systemic corti-
costeroids (prednisone, methylprednisolone)
helps skin, ocular disease, active pulmonary dis-
ease, cardiac arrhythmia, CNS involvement, fa-
cial palsy, and hypercalcemia. Other drugs
include hydroxychloroquine, oxyphenbutazone,
chloroquine, potassium-p-aminobenzoate, aza-
thioprine, chlorambucil, methotrexate, thalido-
mide, isotretinoin, minocycline, allopurinol,
infliximab, adalimumab, and etanercept.

HENOCH-SCHÖNLEIN PURPURA

HSP is a cutaneous small vessel vasculitis of
children characterized by a diffuse vasculitis of
the skin, joints, GI tract, CNS, and kidneys fol-
lowing an upper respiratory infection.
Synonym Anaphylactoid purpura, purpura
rheumatica, cutaneous small vessel vasculitis
secondary to circulating IgA complexes.

EPIDEMIOLOGY

Age 3 to 10 years.
Gender M � F. Intussusception in M � F.
Incidence 180 cases per million.
Seasonal Prevalence Winter.
Etiology IgA-mediated hypersensitivity reac-
tion to an upper respiratory tract infection
(sometimes �-hemolytic streptococci).

PATHOPHYSIOLOGY

HSP vasculitis is caused by deposition of im-
mune complexes of lgA class in the capillaries,
pre- and postcapillary venules of the upper der-
mis, GI tract, glomeruli, and synovial mem-
brane, lungs, and CNS. The immune complex
deposition results in complement activation
and vascular damage.

HISTORY

HSP presents as acute-onset purpura, joint pain,
and abdominal symptoms, 1 to 2 weeks after an
upper respiratory tract infection. Renal involve-
ment may or may not occur.

Cutaneous vasculitis represents a specific pattern of
inflammation which can affect small medium or large
vessels of the arterial or venous system. Small vessel
disease occurs in capillaries, arterioles, and postcap-
illary venules as seen in Henoch–Schonlein purpura

(HSP) and urticarial vasculitis. Medium-sized vessel
disease affects arteries and veins within the dermis or
subcutis as seen in polyarteritis nodosa. Large vessel
disease occurs in named arteries and the aorta as
seen in KD.

CUTANEOUS VASCULITIS
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PHYSICAL EXAMINATION

Skin Findings
Type Macules (petechiae), patches (ecchy-
moses), papules (palpable purpura) (Fig. 15-19).
Size 2 to 10 mm.
Color Red, purple, brown.
Shape Annular, oval, arciform.
Arrangement Discrete or confluent.
Distribution Lower extremities, buttocks.

General Findings
Fever (40%).
Gastrointestinal Abdominal pain (85%),
vomiting, GI bleeding, intussusception (2%).
Musculoskeletal Swelling of the ankles and
knees.
Renal Gross or microscopic hematuria, pro-
teinuria.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for HSP includes acute
rheumatic fever, disseminated intravascular co-
agulation, meningococcal septicemia, Rocky
Mountain spotted fever, pigmented purpuric
dermatoses, and other small vessel vascular reac-

tions to drugs, neoplasms, inflammatory disor-
ders, autoimmune disorders, and infections.

LABORATORY EXAMINATIONS

Dermatopathology Leukocytoclastic vasculi-
tis with fibrinoid degeneration of small dermal
vessel walls, perivascular and intramural infil-
trate of neutrophils and/or lymphocytes, nu-
clear dust, and RBC extravasation with deposits
of hemosiderin.
Immunofluorescence Deposition of IgA, C3,
and fibrin.
Urinalysis Hematuria, proteinuria, red cell
casts.
Hematology Leukocytosis, anemia, thrombo-
cytosis, elevated sedimentation rate.
Other ALSO may be positive, throat culture
may be positive, stools may be guaiac positive,
complement may be reduced or normal.

COURSE AND PROGNOSIS

HSP is self-limited and typically resolves over
the course of weeks to months. Recurrent at-
tacks may occur (5%–10%). Younger children
tend to have a milder disease course of shorter

FIGURE 15-19 Henoch–Schönlein purpura Hemorrhagic macules, papules, and urticarial lesions on the
legs of an adolescent.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY276

duration with less GI and renal involvement
and reduced recurrence rate. Up to 5% of pa-
tients with HSP-associated nephritis will
progress to ESRD. Mortality is estimated to be
less than 1% to 3%, usually because of renal or
GI complications.

MANAGEMENT

The skin and systemic symptoms of HSP are
usually self-limited, thus treatment consists of
bedrest and supportive care. Antibiotics may be
given if an upper respiratory infection is sus-
pected. Systemic steroids may be useful for com-
plicated noninfectious cases of HSP with GI,
renal, CNS, or pulmonary manifestations. Fac-
tor XIII concentrate may benefit some patients
with severe abdominal pain and low factor XIII.

Renal vasculitis is the only potential chronic
problem in a patient with HSP. Corticosteroids,
cyclophosphamide, or azathioprine may be
used to treat severe renal involvement. IVIg,
plasmapheresis, and aminocaproic acid have
anecdotal effectiveness.

URTICARIAL VASCULITIS

Urticarial vasculitis is a multisystem disease
characterized by cutaneous lesions resembling
urticaria and biopsy findings of a leukocytoclas-
tic vasculitis, accompanied by varying degrees
of arthritis, arthralgia, angioedema, uveitis,
myositis, abdominal or chest pain.
Synonym Hypocomplementemic vasculitis,
usually lupuslike syndrome, chronic urticaria as
a manifestation of venulitis.

PATHOPHYSIOLOGY

Thought to be an immune complex disease,
similar to cutaneous vasculitis with deposition
of antigen-antibody complexes in cutaneous
blood vessel walls leading to complement activa-
tion and neutrophil chemotaxis. Collagenase
and elastase released from neutrophils cause ves-
sel wall and cell destruction. It can be associated
with autoimmune connective tissue diseases
(Sjogren’s syndrome, SLE), infections (HBV,
HCV, EBV), medications (KI, fluoxetine), hema-
tologic disorders (IgM or IgM monoclonal gam-
mopathies), and malignancies (multiple
myeloma, colon, and renal cell carcinoma).

HISTORY

Recurrent papules, plaques, or wheals that last
more than 24 hours with itching, burning, or
stinging � arthritis, or other constitutional
symptoms.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Macules, plaques, wheals.
Color Early: pink, red; late: purple, yellow-
green, brown.
Distribution Trunk, proximal extremities
(Fig. 15-20).
Palpation Blanch when pressed, but purpura
remains.

General Examination
Fever (15%) LAD: (5%)
Musculoskeletal Arthralgias � arthritis (70%).
Gastrointestinal Nausea, abdominal pain
(30%).
Pulmonary Cough, dyspnea, hemoptysis.
CNS Pseudotumor cerebri (10%).
Renal Diffuse glomerulonephritis (20%).
Ocular Conjunctivitis, episcleritis, iritis,
uveitis (10%).

DIFFERENTIAL DIAGNOSIS

Urticarial vasculitis may be confused with ur-
ticaria, serum sickness, erythema multiforme,
angioedema, SLE, and other vasculitides.
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While purpura is the classical sine
qua non of vasculitis, in urticarial
vasculitis, especially early lesions,
there may be deep dusky areas that

are not truly purpuric clinically.

EPIDEMIOLOGY

Age 30 to 50 years. Rare in children.
Gender F � M.
Incidence 10% of urticarial cases.
Etiology Immune complex disorder or non-
specific reaction pattern to different etiologic
agents.
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LABORATORY EXAMINATIONS

Dermatopathology Early: leukocytoclastic vas-
culitis with perivascular infiltrate consisting pri-
marily of neutrophils; leukocytoclasis; fibrinoid
deposition in and around vessel walls; endothelial
cell swelling; and extravasation of RBCs.
Other Hypocomplementemia (70%), circu-
lating immune complexes, elevated sedimenta-
tion rate, microhematuria/proteinuria (10%).

COURSE AND PROGNOSIS

Urticarial vasculitis has a chronic (months to
years) but benign course. Episodes recur over
periods ranging from months to years. Systemic

disease occurs in 50% of the hypocomple-
mentemic patients.

MANAGEMENT

First-line treatment includes H1-blockers
(diphenhydramine, hydroxyzine HCl, cetirizine
HCl), H2-blockers (cimetidine, ranitidine hy-
drochloride), and NSAIDs (ibuprofen, in-
domethacin, naproxen). Second-line treatment
would be systemic steroids (prednisone, pred-
nisolone). Systemic colchicine, dapsone, hy-
drochloroquine, mycophenolate mofetil, and
pentoxifylline have reported successes. Ritux-
imab may be helpful for hypocomplementemic
urticarial vasculitis.

FIGURE 15-20 Urticarial vasculitis Urticarial plaques that last �24 hours and do not blanch with diascopy
(gentle pressure with a glass slide).
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POLYARTERITIS NODOSA

Polyarteritis nodosa (PAN) is a multisystem,
necrotizing vasculitis of predominantly
medium-sized arteries with cutaneous and sys-
temic variants. Pediatric cases are typically more
severe and life-threatening than the adult cases.
Synonym Periarteritis nodosa, panarteritis
nodosa.

EPIDEMIOLOGY

Age Pediatric PAN: In children younger than
2 years. Adult PAN: Occurring from 40 to 60
years of age.
Gender Pediatric PAN: M � F. Adult PAN:
M � F.
Incidence 16 cases per million.
Etiology Hypersensitivity reaction from in-
fection or inflammatory disease that leads to
IgM, C3 deposition in affected vessel walls.

PATHOPHYSIOLOGY

Necrotizing inflammation of medium-sized
muscular arteries associated with infections
(HBV, streptococcus, parvovirus B19, HIV), in-
flammatory conditions (inflammatory bowel
disease, SLE, familial Mediterranean fever) and
malignancies (hairy cell leukemia).

HISTORY

Pediatric PAN Febrile illness, cardiac arteritis
leading to fatal coronary disease. Renal and
CNS arteries are also diseased with severe se-
quelae. May be a severe form of KD.
Adult PAN Painful nodules, fever, arthritis, ab-
dominal pain, hypertension, peripheral neu-
ropathy, and myocardial infarction.

PHYSICAL EXAMINATION

Skin Findings (15%)
Type Macules, nodules, ulcers.
Pattern Livedo reticularis pattern (Fig. 15-21).
Size 0.5 to 2 cm.
Color Red, purple.
Distribution Lower legs � thighs � arms �
trunk � head and neck � buttocks.

General Examination
Fever Weight loss �4 lbs.
Musculoskeletal Arthralgias, myalgias.
CNS Cerebrovascular accidents.
Neurological Motor/sensory involvement,
mononeuritis multiplex, peripheral neuropathy.

Eye Hypertensive, ocular vasculitis, retinal ar-
tery aneurysm, optic disc edema, atrophy.
Renal Renovascular hypertension, renal failure.
Other Abdominal pain, congestive heart fail-
ure, orchitis in males.

DIFFERENTIAL DIAGNOSIS

The diagnosis of PAN is made by tissue biopsy
findings (in skin, muscle, nerve, tissue) or de-
tection of microaneurysms (in kidney or GI
tract) by imaging such as magnetic resonance
angiography. The differential diagnosis includes
cryoglobulinemia vasculitis, autoimmune con-
nective tissue disease, microscopic polyangiitis,
Wegener’s granulomatosis, and Churg–Strauss
syndrome.

LABORATORY EXAMINATIONS

Dermatopathology Segmental necrotizing
vasculitis of medium-sized vessels with poly-
morphonuclear neutrophils infiltrating all lay-
ers of the vessel wall and perivascular areas.
Fibrinoid necrosis of vessel wall occurs with oc-
clusion of lumen, thrombosis, and infarction of
tissues supplied by involved vessel.
Immunofluorescence Deposits of C3, IgM,
and fibrin within vessel walls.

FIGURE 15-21 Polyarteritis nodosa Livedo
pattern of the lower legs with purpura and subcuta-
neous nodules on the bilateral legs.



SECTION 15 HYPERSENSITIVITY REACTIONS 279

Arteriography Aneurysms in kidney, hepatic,
and visceral vasculature.
Other Leukocytosis, eosinophilia, anemia, ele-
vated ESR, elevated BUN/creatinine.

COURSE AND PROGNOSIS

Pediatric PAN has a chronic relapsing course
with a poor prognosis and death related to
cardiac failure. Untreated, adult PAN also has
a very high morbidity and mortality charac-
terized by fulminant deterioration or by
relentless progression associated with inter-
mittent acute exacerbations. Mortality results
from renal failure, bowel perforation, cardio-
vascular failure, or intractable hypertension.
Effective treatment reduces mortality to 50%.

MANAGEMENT

In pediatric PAN, management consists of as-
pirin or NSAIDs (indomethacin or naproxen),
and IV 	-globulin. In adult PAN, systemic cor-
ticosteroids leads to remission in half the pa-
tients. More refractory cases can be treated with
cyclophosphamide, sulfapyridine, methotrex-
ate, plasma exchange, or pentoxifylline.

IDIOPATHIC THROMBOCYTOPENIC
PURPURA

Idiopathic thrombocytopenic purpura (ITP) is
a common autoimmune disorder of childhood
resulting in increased destruction of platelets.

Synonym Immune thrombocytopenic pur-
pura, autoimmune thrombocytopenic purpura.

CLASSIFICATION

Acute ITP In children, follows infection, re-
solves in 2 months.
Chronic ITP In adults, persists longer than 6
months without a cause.

EPIDEMIOLOGY

Age Acute: 2 to 4 years of age. Chronic: 20 to
50 years.
Gender Acute: M � F. Chronic F � M 2:1
Incidence Acute: 50 per 1000000 annually.
Chronic: 66 per 1000000 annually.
Etiology Increased platelet destruction
thought to be autoimmune and frequently fol-
lows infection (varicella, rubella, rubeola, or
URI) or immunizations.

PATHOPHYSIOLOGY

Autoimmune destruction of platelets caused by
antibodies against platelets.

HISTORY

Acute presentation of bleeding into the skin
(from petechiae to ecchymoses) usually follow-
ing a febrile illness.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Petechial macules (Fig. 15-22),
ecchymoses.

FIGURE 15-22 Idiopathic thrombocytopenic purpura Numerous petechial lesions on the leg of a child.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY280

Size 1 mm to several centimeters.
Color Red, purple, dark brown.
Palpation Nonpalpable. Lesions do not
blanch with pressure.
Distribution of Lesions Pressure points (face
and neck from crying, under elastic socks).
Mucous Membranes Petechiae, gingival
bleeding.

General Findings
CNS Intracranial hemorrhage (mortality 5%
in adults, 1% in children).
Other Menometrorrhagia, menorrhagia, GI
bleeding, retinal hemorrhages, palpable spleen.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for ITP includes
telangiectasia, palpable purpura (vasculitis) pur-
pura of scurvy, progressive pigmentary purpura
(Schamberg’s disease), purpura following severe
Valsalva maneuver (tussive, vomiting, and retch-
ing), traumatic purpura, factitial or iatrogenic
purpura, and Gardner–Diamond syndrome
(autoerythrocyte sensitization syndrome).

LABORATORY EXAMINATION

Dermatopathology May be contraindicated
because of postsurgical hemorrhage.
Hematology Thrombocytopenia (platelets
below 50000/mm3) coagulation studies are nor-
mal (PT, PTT, fibrin split products) and exclude
a consumptive process.

COURSE AND PROGNOSIS

Acute ITP of childhood is a self-limited disor-
der. Up to 80% of cases resolve in 4 weeks; 90%
resolve in 6 months. Rarely, thrombocytopenia
can last for months with a prolonged risk of
hemorrhage. Only 10% of children have a more
chronic course (�6 months) but these cases
usually self-resolve as well. Only 2% of severe
childhood ITP cases have a 5-year mortality rate
because of bleeding.

Older age and previous history of hemor-
rhage increases the risk of severe bleeding in
adult, chronic ITP. Forty-eight percent of severe
adult ITP cases have a 5-year mortality rate be-
cause of bleeding, particularly intracranial
hemorrhage.

MANAGEMENT

Treatment is not usually needed given the high
rate of spontaneous recovery in childhood
acute ITP. Conservative management includes
avoiding platelet inhibitors (i.e., aspirin), limit-
ing strenuous physical activities (injury might
lead to severe hemorrhage).

Persistent severe thrombocytopenia (platelets
�20000/mm3) may warrant treatment with IVIg,
systemic steroids (prednisone, methylpredniso-
lone), platelet transfusion (for platelets �10000/
mm3), or splenectomy for chronic cases.

DISSEMINATED INTRAVASCULAR
COAGULATION

Disseminated intravascular coagulation (DIC)
is a life-threatening disorder resulting from in-
travascular fibrin and the consumption of pro-
coagulants and platelets, associated with a wide
range of clinical circumstances (bacterial sepsis,
massive trauma) characterized by intravascular
coagulation (cutaneous infarctions and/or acral
gangrene) and hemorrhage.
Synonyms Purpura fulminans, consumption
coagulopathy, defibrination syndrome, coagula-
tion-fibrinolytic syndrome.

EPIDEMIOLOGY

Age All ages. Purpura fulminans more com-
mon in children.
Gender M � F.
Incidence 18000 cases of DIC occurred in
1994.
Etiology Conditions associated with DIC in-
clude sepsis/severe infection, massive tissue de-
struction (neurotrauma, organ destruction,
transplant rejection), malignancy (solid tumor
or myeloproliferative), transfusion reaction,
rheumatologic disease (lupus), obstetric com-
plications (amniotic fluid embolism, abruptio
placentae, HELLP syndrome, retained fetal
products), vascular anomalies (Kasabach–Mer-
ritt syndrome, aneurysms).
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PATHOPHYSIOLOGY

DIC is caused by the activation of coagulation
leading to intravascular fibrin deposition which
clogs the blood supply to the end organs. Four
mechanisms include increased thrombin pro-
duction, anticoagulant suppression, impaired
fibrinolysis, and inflammatory activation.

HISTORY

DIC typically has its onset 3 to 30 days after a
resolving infection. Hemorrhagic lesions ap-
pear rapidly and systemic symptoms include
fever, tachycardia, anemia, and prostration. The
prognosis is grave but can be improved with
therapy.

PHYSICAL EXAMINATION

Skin Findings
Type Ecchymoses (Fig. 15-23).
Color Red, deep purple to black.

Distribution Distal extremities; areas of pres-
sure; lips, ears, nose, trunk.

General Findings
Fever � shock (14%).
Bleeding (64%) epistaxis, gingival/mucosal
bleeding.
CNS (2%) confusion/disorientation.
Cardiac Hypotension, tachycardia, circulatory
collapse.
Pulmonary (16%) dyspnea/cough, ARDS.
Renal (25%) azotemia, renal failure.
Hepatic (19%).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of DIC includes other
diffuse hemorrhagic entities such as coumarin
or heparin necrosis, thrombocytopenic purpura-
hemolytic uremic syndrome, or ITP.

FIGURE 15-23 Disseminated intravascular coagulation, purpura fulminans Geographic and netlike
areas infarction on the thigh and leg of a patient with Pseudomonas aeruginosa sepsis.
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LABORATORY EXAMINATIONS

Dermatopathology Occlusion of arterioles
with fibrin thrombi and a dense polymor-
phonuclear infiltrate around the infarct with
massive hemorrhage.
Hematologic Studies CBC: schistocytes (frag-
mented RBC) arising from RBC entrapment
and damage within fibrin thrombi, seen on
blood smear; thrombocytopenia. Coagulation
studies: reduced plasma fibrinogen; elevated fib-
rin degradation products (D-dimer and FDPs);
prolonged PT, PTT, and thrombin time.

COURSE AND PROGNOSIS

The mortality rate from DIC is high. Surviving
patients require skin grafts or amputation for

gangrenous tissue. Common complications in-
clude severe bleeding, thrombosis, tissue is-
chemia and necrosis, hemolysis, organ failure.
Mortality without therapy is 90% and occurs
within 48 to 72 hours. Prompt therapy can im-
prove the prognosis and reduce mortality to as
low as 18%.

MANAGEMENT

Treatment of DIC requires prompt recognition
and appropriate antibiotics, clotting factors, �
platelet replacement, vitamin K replacement, and/
or supportive care.
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PATHOPHYSIOLOGY

KD is thought to be an immunologic disorder
triggered by an infectious or toxic agent. This
can lead to a generalized aneurysm vasculitis.

HISTORY

Children present with fever �19.4
C for 5 days
without infection plus four out of the following:

1. Conjunctival injection without exudate.
2. Changes on lips and mouth (strawberry

tongue, pharyngeal erythema, chelilitis).
3. Polymorphous generalized body rash.
4. Hand/foot edema followed by desquamation.
5. Cervical lymphadenopathy.

Constitutional symptoms include diarrhea,
arthralgias, arthritis, tympanitis, and photophobia.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, vesicles, desquama-
tion (Fig. 15-24).
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The cutaneous manifestations of
KD may be protean; in any child
with fever for more than 5 days,
this entity merits consideration.

Synonyms Mucocutaneous lymph node syn-
drome, juvenile periarteritis nodosa.

EPIDEMIOLOGY

Age Older than 5 years (80%), older than 2.5
years (50%).
Gender M � F, 1.5:1.
Race Japanese � African American � white
children.
Incidence 10 in 100000 annually.
Etiology Unknown. Probably infectious with
winter and spring epidemics.
Genetics Possible genetic susceptibility, since
it is much more prevalent in the Japanese pop-
ulation.

FIGURE 15-24 Kawasaki’s disease Palmar desquamation on the hands of a child with Kawasaki’s disease.

KD is an acute febrile illness of infants and children,
characterized by cutaneous and mucosal erythema
and edema with subsequent desquamation and

cervical lymphadenitis. With appropriate treatment,
subsequent development of coronary artery
aneurysms can be avoided.

KAWASAKI’S DISEASE
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Color Pink, red.
Distribution Lower abdomen, groin, per-
ineum, buttocks, extremities, palms, soles.
Mucous Membranes Hyperemic conjunctiva,
red, dry fissured lips, injected pharynx, “straw-
berry” appearance to the tongue (Fig. 15-25).

General Findings
Fever LAD (80%) �1.5-cm cervical node.
Musculoskeletal Arthritis and arthralgias
(knees, hips, elbows).
Cardiac Pericardial tamponade, dysrhyth-
mias, rubs, congestive heart failure, left ventric-
ular dysfunction.
GI Diarrhea, vomiting, abdominal pain, jaun-
dice, gallbladder swelling, paralytic ileus.
Neurologic Meningeal irritation, convulsions,
facial palsy, paralysis of the extremities.
Other Cough, rhinorrhea, pyuria.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of KD includes scarlet
fever, SJS, measles, juvenile rheumatoid arthri-

tis, infectious mononucleosis, viral exanthems,
leptospirosis, Rocky Mountain spotted fever,
toxic shock syndrome, staphylococcal scalded
skin syndrome, erythema multiforme, serum
sickness, SLE, and Reiter’s syndrome.

LABORATORY EXAMINATIONS

Histology Nonspecific, perivascular infil-
trates, edema, dilation of small vessels.
Hematology Leukocytosis with left shift, ane-
mia, thrombocytosis, elevated ESR, increased
LFTs.
Urinalysis Proteinuria, leukocytes.
Echocardiography Pericardial effusions,
coronary aneurysms.

COURSE AND PROGNOSIS

The acute episode of KD self-resolves in the ma-
jority of children with no sequelae. In absence
of treatment, 20% of patients will go on to de-
velop cardiovascular complications; coronary

FIGURE 15-25 Kawasaki’s disease Red “strawberry tongue” and perioral erythema in a child.
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artery aneurysms can occur 2 to 8 weeks after
febrile episode. This can result in myocarditis,
myocardial ischemia and infarction, pericardi-
tis, peripheral vascular occlusion, small bowel
obstruction, and stroke. Mortality rate is 1%.

MANAGEMENT

Treatment is directed at prevention of the car-
diovascular complications and includes high-
dose aspirin during the febrile period and
high-dose IV 	-globulin.
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ACUTE SUN DAMAGE (SUNBURN)

A sunburn is an acute, delayed, and transient
erythema of the skin following exposure to ul-
traviolet radiation (UVR) emitted from sun-
light or artificial sources. Sunburn is
characterized by erythema and, if severe, by
vesicles and bullae, edema, tenderness, and
pain.

CLASSIFICATION

UVR sunburns can be divided into UVB
(290–320 nm) erythema, which develops in 12
to 24 hours and fades within 72 to 120 hours,
and UVA (320–400 nm) erythema, which peaks
between 4 and 16 hours and fades within 48 to
120 hours.

EPIDEMIOLOGY

Age All ages. Infants have an increased sus-
ceptibility.
Gender M � F.

Phototypes Most frequently seen in skin pho-
totypes (SPT) I, II, and III (Table 16-1).
Race Caucasian � brown � black.
Etiology Overexposure to UVB (290–320 nm)
leads to erythema and edema. The skin reaction
can be augmented by photosensitization drugs
or chemicals (psoralens, sulfonamides, tetracy-
clines, doxycycline, etc). The intensity of UVR is
augmented by reflective surfaces (snow, sand,
water), altitude, and latitudes near the equator.
Genetics SPTs are genetically determined.

PATHOPHYSIOLOGY

Sunburn-induced erythema and edema are me-
diated by prostaglandin, histamine, and arachi-
donic acid. Systemic symptoms are mediated
primarily by interleukins.

HISTORY

Mild reactions to sunlight begin 6 to 12 hours
after the onset of exposure, peak at 24 hours,
and fade within 3 to 5 days. Sunburns have a

S E C T I O N  1 6

PHOTOSENSITIVITY 
AND PHOTOREACTIONS

The term photosensitivity describes an abnormal re-
sponse to light, usually ultraviolet radiation (UVR).
Following are the two broad types of acute photo-
sensitivity:
1. A sunburn type response with the development

of morphologic skin changes simulating a normal
sunburn—erythema, edema, vesicles, and bullae—
for example, porphyria cutanea tarda and phy-
tophotodermatitis.

2. A rash response to light exposure with develop-
ment of varied morphologic expressions—mac-
ules, papules, plaques, eczematous dermatitis,
urticaria—for example, polymorphous light erup-

tion, urticaria, and eczematous drug reaction to
sulfonamides.
The skin response to light exposure is strictly lim-

ited to the areas that have been exposed, and sharp
borders are usually noted.

It should be noted that sparing of certain skin
areas may provide the clue to photosensitivity—the
upper eyelids (which are closed, normally), the skin
on the upper lip and under the chin (submental
area), a triangle behind the ears, skin under a watch-
band, area covered by a bathing suit, or skin in body
creases on the back and sides of the neck or the
abdomen.

PHOTOSENSITIVITY IMPORTANT REACTIONS TO LIGHT
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similar time course with blister formation on
day 2 and desquamation on resolution. The
skin usually is pruritic, painful, and warm to
touch. Severe sunburn over large surfaces 
creates fever, chills, malaise, and even pro-
stration.

PHYSICAL EXAMINATION

Skin Findings
Type of Lesion Macules, plaques, vesicles, and
bullae (Fig. 16-1).
Color Bright red.

TABLE 16-1 Fitzpatrick Classification of Skin Types

Skin Type Reactivity to UVR Phenotype Examples 

I Almost always sunburns, White skin, blond hair, blue or
never tans brown eyes, freckles

II Usually sunburns, tans White skin; red, blond, or brown hair,
with difficulty blue, hazel or brown eyes

III Sometimes sunburns, White skin, any color hair,
can tan gradually any color eyes

IV Occasional sunburns, White or brown skin, dark hair,
tans easily dark eyes

V Rarely sunburns, tans well Brown skin, dark hair, dark eyes
VI Almost never sunburns, Dark brown or black skin,

tans well dark hair, dark eyes

FIGURE 16-1 Acute sun damage Confluent erythema on the sun-exposed back areas of an adolescent
after extended sunlight exposure.
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Palpation Edematous areas are raised and tender.
Distribution Confined to areas of exposure
(rarely in covered areas, depending on the de-
gree of exposure and the SPT of the person).

General Findings
Severe Cases “Toxic” appearance: Fever,
weakness, tachycardia may be present.

LABORATORY EXAMINATIONS

Dermatopathology Necrotic keratinocytes
(“sunburn cells”) in the epidermis with exocy-
tosis of lymphocytes and vacuolization of
melanocytes and Langerhans cells. In the der-
mis, there is vascular dilation, perivascular
edema, and perivascular inflammation.

DIFFERENTIAL DIAGNOSIS

Sunburns are a normal reaction to overexpo-
sure of UVR, but airborne contact dermatitis,
other photoreactions, lupus erythematosus
(LE), and medication-induced photosensitivity
should also be considered.

COURSE AND PROGNOSIS

Sunburns self-resolve over 2 to 4 weeks and scar-
ring rarely results. Rarely, permanent hypome-
lanosis due to the destruction of melanocytes
may occur.

MANAGEMENT

Photoprotection from UVA and UVB is helpful.
Symptomatic treatment includes cold com-
presses, colloidal oatmeal baths, emollients (hy-
drated petrolatum, Vaseline), topical steroids,
NSAIDs, and antihistamines. Severe cases may
require systemic steroids (prednisone or
methylprednisolone).

SOLAR URTICARIA

Solar urticaria is a distinctive reaction pattern
of wheals that develops within minutes after ex-
posure to sunlight or artificial UVR and disap-
pears within 24 hours.

EPIDEMIOLOGY

Age Any age. More common between 30 and
50 years.
Gender F � M, 3:1.

Incidence 3/100000.
Etiology Possibly type 1, IgE-mediated hyper-
sensitivity reaction.

PATHOPHYSIOLOGY

Solar urticaria may be induced by several differ-
ent mechanisms. Some patients with solar ur-
ticaria have an inborn error of protoporphyrin
metabolism. Others demonstrate passive trans-
fer and reverse passive transfer tests supporting
an allergic mechanism. For many, the mecha-
nism is still unknown.

HISTORY

In solar urticaria, the patient experiences itch-
ing and burning that occurs within a few min-
utes of exposure to sunlight. Soon after,
erythema and wheals appear only in the sites of
exposure. The wheals disappear within several
hours. Severe attacks can be associated with an
anaphylactic-like reaction with nausea, headache,
bronchospasm, and syncope.

PHYSICAL EXAMINATION 

Skin Findings 
Type Urticarial wheals (Fig. 16-2).
Color Pink, red.
Distribution Covered areas (arms, legs, and
trunk) � exposed areas (face and dorsa of the
hands).

LABORATORY EXAMINATIONS 

Dermatopathology Mild nonspecific changes:
Vascular dilatation, dermal edema, and perivas-
cular inflammation.
Phototesting Phototesting is helpful in discov-
ering the wavelengths involved, and can aid in the
management of the disorder. Solar urticaria has
been classified into several types depending on the
action spectrum that elicits the eruption: UVB,
UVA, and visible light, or a combination of these.

DIFFERENTIAL DIAGNOSIS

Solar urticaria can be confused with PMLE or
other urticarias.

COURSE AND PROGNOSIS

Solar urticaria typically undergoes sponta-
neous remission. Fifteen percent of patients are
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symptom-free after 5 years and 25% of patients
are symptom-free after 10 years.

MANAGEMENT

Photoprotection with sun blocks and sun
avoidance are helpful. Symptomatic treatment
includes antihistamines (diphenhydramine, hy-
droxyzine HCl, cetirizine HCl). For severe or re-
fractory cases, systemic steroids, antimalarials,
intravenous Ig, cyclosporine, extracorporeal
photopheresis, or plasmapheresis may be neces-
sary. Desensitization can be attempted with the
specific wavelength light treatments with, or
without, psoralens to slowly increase UVR tol-
erance (“hardening”).

POLYMORPHOUS LIGHT ERUPTION

Polymorphous light eruption (PMLE) is the
most common type of photodermatosis char-
acterized by monomorphous macules, papules,
plaques, or vesicles within a few hours of sun
exposure (UVB, UVA, and rarely, visible light).

Synonyms Sun allergy, sun poisoning, benign
summer light eruption, juvenile spring eruption.

EPIDEMIOLOGY

Age Any age. Average age of onset: 20 to 30
years.
Gender F � M.
Incidence 22% in Scandinavia, 15% in the
United States, 5% in Australia.
Race All races.
Genetics 70% population has a tendency to
develop PMLE, but with variable penetrance.

PATHOPHYSIOLOGY

The relation of the eruption to ultraviolet expo-
sure is unknown. A delayed hypersensitivity reac-
tion to an antigen induced by UVR is possible.

FIGURE 16-2 Solar urticaria Urticarial lesions on the back induced by solar irradiation 15 min prior.
(Reproduced with permission from IM Freedberg et al. Dermatology in General Medicine. 5th ed. New York, 
NY: McGraw-Hill; 1999.)
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While PMLE can manifest differently
between patients, an individual pa-
tient usually manifests with the same
morphology after each exposure.
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HISTORY

PMLE comes on suddenly, following minutes
to days of sun exposure. The rash most often
appears in vacationing persons with an acute
intense exposure to sunlight. The rash ap-
pears within 18 to 24 hours after exposure
and, once established, persists for 7 to 10
days, thereby limiting the vacationer’s subse-
quent time spent outdoors. PMLE appears 
in spring or early summer, but will resolve 
by fall, suggesting a hardening response to
UVR.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, macules, vesicles, plaques (Fig.
16-3).
Color Pink to red.
Size 2 to 3 mm to �1 cm.
Distribution Face (helices of ears), V of neck,
outer arms, dorsal hands � covered areas (trunk).

General Findings 
Fever, malaise, headache, nausea.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows epider-
mal edema, spongiosis, vesicle formation, and mild
liquefaction degeneration of the basal layer, but no
atrophy or thickening of the basement membrane.
A dense lymphocytic infiltrate is present in the
dermis, with edema and endothelial swelling.

DIFFERENTIAL DIAGNOSIS

PMLE is can be difficult to distinguish from LE,
solar urticaria, porphyrias, light-exacerbated
atopic or seborrheic dermatoses, or erythema
multiforme.

COURSE AND PROGNOSIS

The course is chronic and recurrent and may, in
fact, worsen each season. Although some pa-
tients may develop “tolerance” by the end of the
summer, the eruption usually recurs the follow-
ing spring, and/or when they travel to tropical
areas in the winter. However, spontaneous im-
provement or even cessation of eruptions can
occur in 75% of patient after 30 years.

MANAGEMENT 

To prevent PMLE, sunscreens and sun avoid-
ance are recommended. Topical self-tanning
products can help build a tan to prevent PMLE.
In severe cases, phototherapy (narrow-band
UVB or PUVA), systemic �-carotene, anti-
malarials (hydroxychloroquine, chloroquine),
azathioprine, or cyclosporine can be helpful.

After PMLE occurs, symptomatic relief may
be obtained with topical steroids. In severe cases
of PMLE, oral steroids (prednisone or methyl-
prednisolone) may be necessary.

HYDROA VACCINIFORME

Hydroa vacciniforme (HV) is a chronic disease
of childhood, of unknown etiology, character-
ized by recurrent vesicles on sun-exposed skin
that heals with “vacciniform” scarring.
Synonyms Bazin’s HV

EPIDEMIOLOGY

Age 3 to 15 years.
Gender M � F.

FIGURE 16-3 Polymorphous light eruption
Scattered erythematous papules on the forearm of an
adolescent after sun exposure.
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Incidence 0.3/100000.
Race Caucasians, Asians � darker skin types.
Genetics Rare familial cases reported.
Etiology Unknown.

PATHOPHYSIOLOGY

The pathogenetic mechanism for HV is un-
known, and it may be a more severe scarring form
of PMLE. Epstein-Barr virus has been detected in
some patients. Summer UVA exposure is causal.

HISTORY

Burning, itching, stinging macules, and papules
occur on sun-exposed sites 30 minutes to 2
hours after sun exposure. The papules then
progress to vesicles, which umbilicate and form
hemorrhagic crusts. 1–2 weeks later, the crusts
heal with vacciniform scars. Mild fever and
malaise may accompany the rash.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, vesicles, hemorrhagic crusts,
scars (Fig. 16-4).

Color Pink, red, hyper- and hypopigmentation.
Distribution Face, dorsa of hands.
Nails Photo-onycholysis.

General Findings
Ocular Keratoconjunctivitis, corneal cloud-
ing, keratitis.
Skeletal Bone/cartilage destruction in severe
HV.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for HV includes vari-
cella, porphyrias, PMLE, and LE.

LABORATORY EXAMINATIONS 

Dermatopathology Epidermal vesicles and
confluent epidermal necrosis with a dense
perivascular, lymphocytic infiltrate.

COURSE AND PROGNOSIS

HV has a good prognosis and typically self-re-
solves during adolescence. Patients are most af-
fected by the scarring.

FIGURE 16-4 Hydroa vacciniforme Scarred lesions on the bilateral cheeks of a child with hydroa vacciniforme.



FIGURE 16-5 Phytophotodermatitis A hyperpigmented streak on the wrist after exposure to limes and
sunlight.
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MANAGEMENT

There is no specific treatment for HV, and the
disease self-resolves with age. Management in-
cludes sun avoidance, regular use of sunscreens,
and sun-protective clothing. For severe HV,
phototherapy (BB-UVB, NB-UVB, or PUVA),
systemic antimalarials, �-carotene, thalido-
mide, azathioprine, cyclosporine, or fish oil
supplementation may be helpful.

PHYTOPHOTODERMATITIS 

Phytophotodermatitis is a streaky hyperpig-
mentation of the skin caused by contact with
certain (furocoumarin-containing) plants and
concomitant exposure to sunlight.
Synonyms Plant-induced photosensitivity,
berloque dermatitis, Berlock dermatitis.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Common.
Etiology Furocoumarin compounds in the
plants (parsley, celery, parsnips, lime, lemon, fig,

mango, carrots, dill, meadow grass) get onto
(topically) or into (by ingestion) the skin. Sub-
sequent sunlight exposure results in photosen-
sitive dermatitis.

HISTORY

The child usually gives a history of playing in
grassy meadows or beach grass, making lemon-
ade or limeade, and the next day a streaky, ery-
thematous (sometimes blistering) pattern
appears leaving a residual hyperpigmentation.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, vesicles, bullae.
Shape Bizarre streaks, artificial patterns that
indicate an “outside job” (Fig. 16-5).
Distribution Areas of contact: Arms, legs, and
face.

DIFFERENTIAL DIAGNOSIS

Phytophotodermatitis can sometimes be mis-
taken for child abuse with the linear hyperpig-
mented streaks of pigment being mistaken for
resolving bruises.
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COURSE AND PROGNOSIS

Most episodes of phytophotodermatitis fade
spontaneously, but the pigmentation may last
for weeks.

MANAGEMENT 

Phytophotodermatitis is best managed by iden-
tifying and avoiding furocoumarin-containing

culprit in the sun. For symptomatic relief of
acute lesions, a short course of topical steroids
may be useful. The postinflammatory hyperpig-
mentation will gradually fade over a period of
weeks to months.

TABLE 16-2 Drugs That Cause Phototoxicity and Photoallergy

Phototoxic Drugs

Antiarrhyhmics
Amiodarone
Quinidine

Antimicrobials
Voriconazole
Doxycycline
Demeclocycline
Ciprofloxacin
Lomefloxacin
Naladixic acid
Sparfloxacin

Diuretics
Furosemide
Thiazides

Antipsychotic drugs 
Chlorpromazine
Prochlorperazine

Psoralens
5-methylpsoralen
8-methylpsoralen
4, 5’, 8-trimethylpsoralen

NSAIDs
Nabumetone
Naproxen
Piroxicam

Other
St. John’s wort
Tar

Photoallergic Drugs (Topical)

Sunscreens
Avobenzone
Benzophenones
PABA

Fragrances
Musk umbrette
Bergamot oil
Oil of citron, lavender, lime
Sandalwood oil

Antimicrobials
Bithionol
Chlorhexidine
Fenticlor
Hexachlorophene

Photoallergic Drugs (Systemic)

Antiarrhythmics
Quinidine

Antimicrobials
Quinolones
Sulfonamides
Griseofulvin
Quinine

NSAIDs
Ketoprofen
Piroxicam

Drug-induced photosensitivity describes an adverse
reaction of the skin that results from simultaneous
exposure to certain drugs (via ingestion, injection, or
topical application; see Tables 16-2 and 16-3) and
UVR or visible light. The chemicals may be therapeu-
tic, cosmetic, industrial, or agricultural. There are two

types of reaction: (1) phototoxic, which can occur in
all individuals and is essentially an exaggerated sun-
burn response (erythema, edema, vesicles, etc.) and
(2) photoallergic, which involves an immunologic re-
sponse in a susceptible individual with a resultant
rash.

DRUG-INDUCED PHOTOSENSITIVITY 
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TABLE 16-3 Xeroderma Pigmentosum Molecular Defects

XP Group Chromosome Gene 

XPA 9q22 XPA 
nucleotide excision repair

XPB 2q21 XPB/ERCC3
Unwinds DNA helix 3’-5’

XPC 3p25.1 XPC
DNA damage recognition

XPD 19q13.2 XPD/ERCC2
Unwinds DNA helix 5’-3’

XPE 11 XPE
nucleotide excision repair

XPF 16p13.3 XPF/ERCC4
5’-repair endonuclease

XPG 13q32–33 XPG
3’-repair endonuclease

XP variant 6p21 XPV/Pol-n
DNA polymerase-n
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PHOTOTOXIC DRUG REACTION

Phototoxic drug reaction is an exaggerated sun-
burn response that can occur in all individuals
exposed to UVR-induced phototoxic agents
from certain medications (Table 16-2).

EPIDEMIOLOGY

Age Any age, more common in older children
and adults.
Gender M � F.
Incidence 15% of photodermatology referrals.

PATHOPHYSIOLOGY

Phototoxic reactions are caused by the forma-
tion of toxic photoproducts (free radicals, su-
peroxide anions, hydroxyl radicals, singlet
oxygen) that are cytotoxic to the host’s nuclear
DNA or cell membranes (plasma, lysosomal,
mitochondrial, microsomal). The action spec-

trum is typically in the UVA range. It is not
known why some individuals show phototoxic
reactions to a particular drug and others do not.

HISTORY

Phototoxic drug reactions are an exaggerated
sunburn response (erythema, edema, burning,
bullae) that develops hours after exposure to
the phototoxic agent and UVR. With drug
and/or UVR withdrawal, the reaction resolves
with desquamation and hyperpigmentation.

PHYSICAL EXAMINATION

Skin Findings
Type Macular erythema (Fig. 16-6), edema,
vesicles, bullae.
Distribution Confined exclusively to areas ex-
posed to light.
Nails Photo-onycholysis can occur with cer-
tain drugs (e.g., psoralens, tetracyclines, and
benoxaprofen).

FIGURE 16-6 Phototoxic drug reaction Intense sun sensitivity induced by tetracycline in a young girl who
subsequently went to a tanning booth despite precautions. (Slide courtesy of Lisa Cohen).



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY296

LABORATORY EXAMINATIONS

Dermatopathology Inflammation, necrotic
keratinocytes (called “sunburn cells”) in the
epidermis, epidermal necrobiosis, and in-
traepidermal and subepidermal vesiculation.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for phototoxic reac-
tions includes sunburn, other photoreactions,
airborne contact dermatitis, LE, and porphyrias.

COURSE AND PROGNOSIS

Phototoxic drug reactions disappear following
cessation of drug and/or UVR. To implicate a spe-
cific drug, phototesting can be done and will ex-
hibit a decreased MED (minimal erythema dose)
to UVA. This test is especially helpful if the patient
is on multiple potentially phototoxic drugs.

MANAGEMENT

Identification and elimination of the causative
agent is required. Symptomatic treatment in-
cludes cold compresses, colloidal oatmeal baths,
emollients (hydrated petrolatum, Vaseline, min-
eral oil, moisturizers), topical steroids, anal-
gesics (aspirin, ibuprofen), and antihistamines.
Severe cases may require systemic steroids
(prednisone or methylprednisolone). Photo-
protection from UVA and UVB is also helpful.

PHOTOALLERGIC DRUG REACTION

Photoallergic drug reactions are a delayed hy-
persensitivity response after sensitization, incu-
bation (7–10 days), and subsequent reexposure
to the drug plus UVR in reactive individuals.
Previous drug sensitization is necessary and
photoallergy develops in only a small percent-
age of persons exposed to these drugs.

EPIDEMIOLOGY

Age Any age, more common in adults.
Gender M � F.
Incidence 8% of photodermatology referrals.

PATHOPHYSIOLOGY

Drug particles in the skin induce the formation
of a photoproduct that conjugates with protein

producing a photoallergen. The action spec-
trum involved is typically in the UVA range.

HISTORY

Topically applied photosensitizers are the most
frequent cause of photoallergic eruptions.
Sunscreen agents, antibacterial products, and
fragrances account for the majority of photoal-
lergens (Table 16-3). The causative agent may
be more difficult to identify since the initial sen-
sitization induces a delayed hypersensitivity re-
action and the eruption occurs on subsequent
exposures to the drug.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, flat-topped papules.
Color Pink, red, purple.
Distribution of Lesions Areas exposed to light
(Fig. 16-7) and adjacent nonexposed skin may
also be involved.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows epider-
mal spongiosis with lymphocytic infiltration.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for a photoallergic
drug eruption includes sunburn, other photore-
actions, airborne contact dermatitis, LE, and
porphyrias.

COURSE AND PROGNOSIS

Photoallergic reactions can persist despite ces-
sation of drugs and/or UVR. To implicate a spe-
cific chemical, photo patch testing can be done
and the photoallergen will exhibit a decreased
MED to UVA.

MANAGEMENT

Identification and elimination of the causative
agent is required. Symptomatic treatment in-
cludes cold compresses, colloidal oatmeal baths,
emollients (hydrated petrolatum, Vaseline, min-
eral oil, moisturizers), topical steroids, anal-
gesics (aspirin, ibuprofen), and antihistamines.
Severe cases may require systemic steroids
(prednisone or methylprednisolone). Photo-
protection from UVA and UVB is also helpful.
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XERODERMA PIGMENTOSUM

XP is a rare autosomal recessive (AR) genoder-
matosis, characterized by enhanced cellular
photosensitivity to UVR and early onset of cu-
taneous malignancies.

CLASSIFICATION

Seven complementation groups and an XP vari-
ant have been delineated (see Table 16-3).

FIGURE 16-7 Photoallergic drug reaction Erythema and edema with sunlight exposure in a patient sensi-
tized to oral sulfonamides.

There are several inherited disorders with associated
sensitivity or accelerated response to sun exposure.
Most diseases are rare but need to be recognized at an
early age so that preventative measures can be taken.
These disorders can be divided into two groups: 
1. Genetic disorders with prominent cutaneous ma-

lignancies:
a. Xeroderma pigmentosum. 
b. Basal cell nevus syndrome. 

2. Genetic disorders with prominent nonmalignant
skin findings: 
a. Porphyrias (EPP being the most common pe-

diatric form)
b. Ataxia-telangiectasia. 
c. Bloom syndrome. 
d. Rothmund-Thomson syndrome.

GENETIC DISORDERS WITH PHOTOSENSITIVITY
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EPIDEMIOLOGY

Age Infancy or early childhood.
Gender M � F.
Incidence 1:250000 in the United States/Eu-
rope; 1:40000 in Japan.
Etiology Defect in endonuclease—the enzyme
that recognizes UV-damaged regions of DNA.
Genetics AR; parents (obligate heterozygotes)
are clinically normal.

PATHOPHYSIOLOGY

In XP, there are seven complementation groups
(A through G, plus a variant form; Table 16-3)
each associated with a different site of impair-
ment of genomic nucleotide excision repair.
The variant form has a normal excision repair
but has defective postrepair replication.

HISTORY

In approximately 50% of XP cases, there is 
a history of an acute sunburn reaction with

erythema that may persist for days (in con-
trast to a normal sunburn, which disappears
in a few days). The other patients appear to
have normal sunburn reactivity. Freckle-like
macules (lentigines) appear in almost all pa-
tients by age 2 (Fig. 16-8A). Solar keratoses
develop at an early age, and the epithelial skin
cancers (basal cell or squamous cell) appear
by age 8. The skin becomes dry and leathery,
similar to a “farmer’s skin,” by the end of
childhood. Most important are the series of
malignancies that develop including
melanoma, epithelial cancers, fibrosarcoma,
and angiosarcoma. There is approximately a
2000-fold increase in the frequency of basal
cell carcinoma, squamous cell carcinoma, and
cutaneous malignant melanoma.

PHYSICAL EXAMINATION

Skin Findings
Types Macules, telangiectasias, nodules
(BCCs, SCCs, Fig. 16-8B).
Color Red, brown, dark brown, hypomelanotic.

A

FIGURE 16-8 Xeroderma pigmentosum A. Diffuse lentigenes on a 1-year-old with XP. (continued)
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Distribution Sun-exposed areas (face, neck,
forearms, and dorsa of arms, legs) � single layer
of clothing areas (i.e., shirt) � double-covered
areas (i.e., bathing trunk areas).
Mucous Membranes Lips/mucous membrane
telangiectasia: SCCs on the tip of the tongue.

General Findings
Ocular (40%) Photophobia, conjunctival in-
jection, keratitis, corneal opacification, loss of
eyelashes, ectropion, eyelid epithelial can-
cers/melanomas, blindness.
Neurologic (30%) Degeneration, mental retar-
dation, spasticity, seizures, sensorineural deaf-
ness, diminished to absent deep tendon reflexes.
Other A 20-fold increase in brain sarcomas,
leukemia, and lung and gastric carcinomas.

LABORATORY EXAMINATIONS

Dermatopathology Findings consistent with
lentigines, solar damage, actinic keratoses, and
basal cell and squamous cell carcinomas.

Electron Microscopy Abnormal melanocytes
with changes in melanosomes, melanin
macroglobules.

SPECIAL EXAMINATIONS

Cultured cells from XP patients exhibit a strik-
ing inhibition of growth following exposure to
UVR, and cellular recovery is considerably de-
layed. Cell fusion studies permit a separation of
the nucleotide excision repair deficient types
into eight groups: XPA through XPG and a vari-
ant form.

DIFFERENTIAL DIAGNOSIS

Patients under age 10 years with severe freckling
or multiple lentigines syndrome (LEOPARD
syndrome) could be mistaken as having XP, but
at this age, these patients do not have a history
of acute photosensitivity, which is always pres-
ent in XP, even in infancy.

B

FIGURE 16-8 (continued) B. Large nodular basal cell carcinoma on the cheek of a child with XP.
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COURSE AND PROGNOSIS

XP has a poor prognostic outcome. Metastatic
melanoma or squamous cell carcinoma are the
most frequent causes of death and more than
60% of patients die by age 20. Some patients
with mild involvement, however, may live be-
yond middle age. Early diagnosis and careful
protection from sun exposure may prolong life
substantially.

MANAGEMENT

XP is a very serious disease requiring constant
attention from the time it is first diagnosed,
not only to prevent exposure to UVR but to
closely monitor the patient for the detection
of skin malignancies, especially melanoma.
Rigorous sun protection involves wearing
strong UVA/UVB sun blocks daily, protective
hats, clothing, and sunglasses with side
shields, and avoiding the sun between the
hours of 1000 and 1500. Patients with XP
need oral calcium and vitamin D supple-
ments.

Destruction of actinic keratoses, basal cell
and squamous cell carcinomas can be achieved
with cryotherapy, electrodessication/curettage,
surgical excision, topical 5-FU, topical im-
iquimod, topical bacterial DNA repair, enzyme
T4 endonuclease V (T4N5) in a lipophilic vehi-
cle, or oral 13-cis-retinoic acid.

Ophthalmologic care with methylcellulose
eye drops and contact lenses are needed to pro-
tect the eyes from mechanical trauma in pa-
tients with deformed eyelids. Vision can be
restored with corneal implants. Genetic coun-
seling and prenatal diagnosis by amniocentesis-
measuring, UV-induced unscheduled DNA
synthesis in cultured amniotic fluid cells and
support groups are available to XP patients.

BASAL CELL NEVUS SYNDROME

Basal cell nevus syndrome is an AD disorder
characterized by the childhood onset of multi-
ple basal cell epitheliomas and associated ab-
normalities of the bones, soft tissue, eyes, CNS,
and endocrine organs.
Synonyms Nevoid basal cell carcinoma syn-
drome, multiple nevoid basal cell carcinoma
syndrome, Gorlin syndrome, Gorlin–Goltz
syndrome

EPIDEMIOLOGY

Age From 2 to 35 years, bony abnormalities
are congenital.
Gender M � F.
Race Mostly Caucasian, but also occurs in
blacks and Asians.
Incidence Rare.
Genetics AD, gene on chromosome 9q22.3-31.

PATHOPHYSIOLOGY

Basal cell nevus syndrome is caused by a muta-
tion in the tumor suppressor gene PTCH. The
PTCH gene encodes for a protein that binds and
inhibits a transmembrane protein, SMO. Inhi-
bition of SMO signaling is critical for tumor
suppression. Thus, loss of PTC results in cancer
formation.

HISTORY

Patients with basal cell nevus syndrome have a
characteristic facies, with frontal bossing,
broad nasal root, and hypertelorism. The basal
cell epitheliomas begin to appear on exposed
areas in childhood or early adolescence and
continue to appear throughout life; there may
be thousands of skin cancers. Basal cell nevus
syndrome is often picked up by dentists or oral
surgeons because of the mandibular bone
cysts.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules (BCCs, Fig. 16-9A).
Color Flesh colored, brown.
Size 1 to 10 cm.
Distribution Face, neck, trunk, axillae, usually
sparing the scalp and extremities.
Palmoplantar Palmar pits (50%).

General Findings
Skeletal Mandibular jaw cysts, defective den-
tition, bifid or splayed ribs, pectus excavatum,
short fourth metacarpals, scoliosis (Fig. 16-9B),
and kyphosis.
Ocular Strabismus, hypertelorism, dystopia
canthorum, and congenital blindness.
Central Nervous System Agenesis of the cor-
pus callosum, medulloblastoma, mental retar-
dation are rare.
Internal Neoplasms Fibrosarcoma of the jaw,
ovarian fibromas, teratomas, and cystadenomas.
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LABORATORY EXAMINATIONS

Dermatopathology Basal cell carcinomas:
Solid, adenoid, cystic, keratotic, superficial, and
fibrosing types.
Imaging Lamellar calcification of the falx is seen.

DIFFERENTIAL DIAGNOSIS

Dermatologically, the multiple basal cell carci-
nomas may be confused with XP.

COURSE AND PROGNOSIS

The prognosis for individuals with basal cell
nevus syndrome is good. Only those patients
who develop medulloblastomas or aggressive
deep epitheliomas are severely affected. The
large number of skin cancers creates a lifetime
problem of vigilance on the part of the patient
and the physician. The multiple excisions can
cause considerable scarring.

MANAGEMENT

Patients with basal cell nevus syndrome
should be followed closely with regular skin
examinations and counseled in sunscreen use
and sun avoidance. The basal cell epithe-
liomas should be treated because they enlarge
with topical 5-FU, 5-aminolevulinic acid
photodynamic therapy, electrodessication/
curettage, surgical excision, cryotherapy, or
topical imiquimod. Radiation should be
avoided owing to patients’ sensitivity to ion-
izing radiation.

For infants and children, screening MRIs can
be performed to rule out medulloblastoma and
radiographs to detect skeletal and jaw anom-
alies. Odontogenic cysts, if detected, should be
removed because they can deteriorate jawbones
aggressively.

Genetic counseling and support groups are
also helpful.

A

FIGURE 16-9 Basal cell nevus syndrome A. Numerous basal cell epitheliomas on the neck of 
a child. (continued)
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ERYTHROPOIETIC PROTOPORPHYRIA

EPP is the most common inherited metabolic
disorder of heme biosynthesis characterized by
acute sunburn-like photosensitivity that begins
in childhood.
Synonyms Erythrohepatic protoporphyria.

EPIDEMIOLOGY

Age 2 to 5 years.
Gender M � F.
Incidence 10/100000 individuals.
Genetics AD, defect in chromosome 18q21.3.

Etiology An inherited gene mutation of fer-
rochelatase in one parent allele, with a specific
intronic polymorphism (IVS3-48T/C) of the
other parent allele leads to 25% decrease in fer-
rochelatase activity.

PATHOPHYSIOLOGY

The specific enzyme defect occurs at the step
in porphyrin metabolism in which protopor-
phyrin is converted to heme by the enzyme fer-
rochelatase. This leads to an accumulation of
protoporphyrin, which absorbs 400 to 410 nm
light intensely. The excited porphyrin create re-
active oxygen molecules, which cause lipid per-
oxidation, clinically manifested as edema and
burning.

HISTORY

Stinging and itching may occur within a few
minutes of sunlight exposure; erythema and
edema appear after 1 to 8 hours. Affected chil-
dren may choose to not go out in the direct sun-
light after a few painful episodes. Symptoms
may also occur when exposed to sunlight
streaming through window glass.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, plaques, edema, urticaria, vesi-
cles, bullae, scarring (Fig. 16-10).
Distribution Nose, dorsa of hands, tips of ears.

General Findings
Hematologic Anemia with hypersplenism
(rare).
Gastrointestinal Cholelithiasis (12%), biliary
colic, cholestasis, hepatic cirrhosis (20%), he-
patic failure.

LABORATORY EXAMINATIONS

Porphyrin Studies Increased protoporphyrin
in RBCs, plasma, and stools, but none excreted
in the urine. Decreased activity of the enzyme
ferrochelatase in the bone marrow, liver, and
skin fibroblasts.
Liver Function Abnormal LFTs. Liver biopsy
has demonstrated portal and periportal fibrosis
and deposits of brown pigment in hepatocytes
and Kupffer cells; with electron microscopy,
needle-like crystals have been observed. Hepatic
failure caused by cirrhosis and portal hyperten-
sion.

B

FIGURE 16-9 (continued) B. Scoliosis in a patient
with basal cell nevus syndrome.
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Fluorescent Erythrocytes RBCs in a blood
smear exhibit a characteristic transient fluores-
cence when examined with a fluorescent micro-
scope at 400 nm radiation.

DERMATOPATHOLOGY

Skin Biopsy Marked eosinophilic homoge-
nization and thickening of the blood vessels in
the papillary dermis and an accumulation of an
amorphous, hyaline-like basophilic substance
in and around blood vessels.
Radiography Gallstones may be present.

DIFFERENTIAL DIAGNOSIS

EPP must be differentiated from the other por-
phyrias that have deficiencies of other enzymes
in the heme biosynthesis pathway. In EPP, there
is photosensitivity but no rash, only an exagger-
ated sunburn response that appears much ear-
lier than ordinary sunburn erythema. In
addition, the skin changes can occur from UV
that penetrates window glass. Finally, there are
virtually no photosensitivity disorders in which

the symptoms appear so rapidly (minutes) after
exposure to sunlight. Porphyrin examination
establishes the diagnosis with elevated free pro-
toporphyrin levels in the RBCs and in the stool
(but not urine, distinguishing it from the other
more uncommon porphyrias). The fecal proto-
porphyrin is most consistently elevated.

COURSE AND PROGNOSIS

EPP manifests in early childhood, persists
throughout life, but the photosensitivity may
become less apparent in late adulthood.

MANAGEMENT

Currently, there is enzyme replacement, or gene
therapy, for the basic metabolic abnormality in
EPP. Management consists of early recognition,
diagnosis, treatment with sunscreen (titanium
and zinc oxide block 400 nm best), sun avoidance,
and sun-protective clothing. Systemic �-carotene
can ameliorate the photosensitivity but does not
completely eliminate the problem. Nevertheless,
many patients can participate in outdoor sports.

FIGURE 16-10 Erythropoietic protoporphyria Massive petechial, confluent hemorrhage on the dorsa of
the hands of a 16-year-old 24 h after exposure to the sun. (Reproduced with permission from Johnson RA, Wolff
K, eds. Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology. 6th ed. New York, NY: McGraw-Hill, 2009.
Figure 10-17.)



B
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ATAXIA-TELANGIECTASIA

Ataxia-telangiectasia is a rare AR syndrome
characterized by progressive cerebellar ataxia,
oculocutaneous telangiectasia, recurrent respi-
ratory tract infections, and an increased suscep-
tibility to lymphoreticular malignancies.
Synonyms Louis–Bar syndrome.

EPIDEMIOLOGY

Age Telangiectasias: 3 to 5 years, ataxia may
precede the skin findings.
Gender M � F.
Incidence Homozygotes � 1:40000 births,
gene frequency 1:100 (1% of the population are
heterozygous trait carriers).
Genetics AR, mapped to chromosome
11q22–23.

PATHOPHYSIOLOGY

Ataxia-telangiectasia is caused by a mutation in
the ATM gene located on chromosome 11q22.
ATM functions to respond to chromosomal
strand breakage; thus, chromosomal instability
is seen in the cells of patients with ataxia-
telangiectasia.

HISTORY

Ataxia-telangiectasia patients initially present
with ataxia shortly after learning to walk. The

skin findings appear from ages 3 to 5 years with
fine symmetric telangiectases on the bulbar
conjunctiva that subsequently involve the face,
trunk, and extremities. With aging and contin-
ued sun exposure, the skin becomes sclerotic
and acquires a mottled pattern of hypo- and hy-
perpigmentation.

PHYSICAL EXAMINATION

Skin Findings
Type Telangiectasias, sclerosis, follicular hy-
perkeratosis.
Color Red, brown, mottled hypo- and hyper-
pigmentation.
Distribution Telangiectasia on the bulbar con-
junctiva (Fig. 16-11A), eyelids, ears (Fig. 16-11B),
malar areas, neck,V of chest, antecubital/popliteal
fossa, dorsal aspects of hands and feet. Scleroder-
matous changes on the face (sad mask-like fa-
cies), arms, and hands.
Hair Diffuse graying, hirsutism of arms/legs
(Fig. 16-11C).
Other Diffuse dry skin, eczematous and seb-
orrheic dermatitis.

General Findings
Neurologic Ataxia, clumsiness, intellectual
deficit (30%), choreoathetosis, drooling, peculiar
ocular movements, sad mask-like facies, stooped
posture, drooping shoulders, head sunk/tilt, pe-
ripheral neuropathy, spinal muscular atrophy.
Pulmonary Pulmonary infection, rhinitis,
bronchitis, pneumonias, and bronchiectasis
(75%–80%).

A

FIGURE 16-11 Ataxia-telangiectasia A. Telangiectasia on the bulbar conjunctiva. B. Telangiectasia on the
ear of a child. (continued)
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C

FIGURE 16-11 (continued) C. Hirsutism on the lower legs and ecchymoses secondary to ataxia and numerous
falls.
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Immunologic Impaired humoral responses
(IgA, IgE deficiency) and cell-mediated immu-
nity (lymphopenia, impaired lymphocyte trans-
formation). Structural anomalies of thymus
and lymph nodes.
Neoplasms Lymphoreticular malignancy
(Hodgkin lymphoma, lymphosarcoma, reticular
cell sarcoma, leukemia), other neoplastic disor-
ders (ovarian dysgerminoma, medulloblastoma,
Gl carcinoma) (15%).

DIFFERENTIAL DIAGNOSIS

Ataxia-telangiectasia may be confused with
spider angiomas, angioma serpiginosum,
hereditary hemorrhagic telangiectasia (Osler-
Rendu-Weber disease), generalized essential
telangiectasia, and telangiectasia macularis
eruptiva perstans.

LABORATORY EXAMINATIONS

Dermatopathology Dilated blood vessels of
the subpapillary plexus in telangiectatic areas.
Serology Elevated levels of serum �-fetoprotein.
Chemistry Glucose intolerance, elevated he-
patic enzymes.

COURSE AND PROGNOSIS

Patients with ataxia-telangiectasia have a poor
prognosis. Death usually occurs at late child-
hood or early adolescence from bronchiectasis
and respiratory failure secondary to recurrent
sinopulmonary infections (lymphoreticular
malignancies occur in 15% of patients). Indi-
viduals who survive beyond adolescence de-
velop severe neurologic morbidity, are confined
to wheelchair, and are unable to walk without
assistance.

MANAGEMENT

Treatment for ataxia-telangiectasia is support-
ive. Antibiotics are used for infection, respira-
tory therapy is used for bronchiectasis, physical
therapy is used for contractures, and sun-
screens/sun avoidance minimize actinic dam-
age. Genetic counseling is necessary and
prenatal diagnosis is available (by the measure-
ment of �-fetoprotein in amniotic fluid and by
increased spontaneous chromosomal breakages
of amniocytes).

BLOOM’S SYNDROME

Bloom’s syndrome is a rare AR disease character-
ized by photosensitivity, telangiectases, and severe
intrauterine and postnatal growth retardation.
Synonyms Congenital telangiectatic erythema.

EPIDEMIOLOGY

Age 2 to 3 weeks of life.
Gender M � F (80% of affected children).
Incidence Rare in general population, gene
mutation in 1% of Ashkenazi Jews.
Genetics AR mutation in the BLM gene.

PATHOPHYSIOLOGY

Bloom’s syndrome has been mapped to chro-
mosome 15q26.1, and the BLM gene mutation
impairs DNA helicase function. This results in
an elevated frequency of chromosomal abnor-
malities and an increased rate of sister chro-
matid exchanges, chromosomal breakage, and
rearrangements.

HISTORY

Affected infants are born at term with reduced
body weight and size. In infancy, a facial rash
becomes prominent after exposure to light. The
photosensitivity gradually resolves but the ery-
thema, telangiectases, mottled pigmentation,
and scarring persist. Systemic symptoms in-
clude an abnormal facies, growth retardation,
respiratory and gastrointestinal (GI) tract infec-
tions, and sterility.

PHYSICAL EXAMINATION

Skin Findings 
Type Macular erythema (Fig. 16-12), telangiec-
tasia, bullae, scarring, café au lait macules (50%).
Color Red, red to brown, hyper- and hypopig-
mentation.
Distribution Malar (nose, ears), dorsa of hands.
Sparing trunk, buttocks, and lower extremities.

General Findings
Abnormal facies Narrow prominent nose, hy-
poplastic malar area, receding chin.
Skeletal Dolichocephaly, polydactyly, clubbed
feet.
Other Infections of the respiratory/GI tract, di-
abetes, neoplastic disease (leukemia, lymphoma,
and Gl adenocarcinoma). Normal intellectual and
sexual development, but infertility is common.
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis for Bloom’s syn-
drome includes LE, Rothmund–Thomson syn-
drome, dyskeratosis congenita, hereditary
acrokeratotic poikiloderma, Kindler’s syn-
drome, Fanconi anemia, and XP.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy reveals flat-
tening of the epidermis, hydropic degeneration
of the basal layer, and dilated capillaries in the
upper dermis.
Karyotype Increased chromatid exchange,
chromosomal breakage and rearrangements.
Immunology Decreased IgA, IgM, IgG.

COURSE AND PROGNOSIS

Patients with Bloom’s syndrome have a short-
ened life span because of fatal respiratory or

GI tract infections and neoplastic disease. Ap-
proximately 20% of patients will develop neo-
plasms, half of them before the age of 20
years. With increasing age, photosensitivity
resolves and resistance to infection becomes
more normal.

MANAGEMENT

There is no specific treatment for Bloom’s syn-
drome. Management includes sun avoidance,
regular use of sunscreens and antibiotics for
the management of patients with respiratory
or GI infections. Patients with Bloom’s syn-
drome should also have symptomatic therapy,
routine follow-up, and genetic counseling.

FIGURE 16-12 Bloom’s syndrome Facial erythema and desquamation after sun exposure in a patient with
Bloom’s syndrome.
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ROTHMUND–THOMSON SYNDROME

Rothmund–Thomson syndrome is a rare AR
disorder characterized by photosensitivity,
skin atrophy, mottled pigmentation, and
telangiectasia, in association with, juvenile
cataracts, short stature, ectoderm changes, and
hypogonadism.
Synonyms Hereditary poikiloderma congeni-
tale, poikiloderma atrophicans.

EPIDEMIOLOGY

Age Birth to 6 months old.
Gender M � F, 2:1.
Incidence Rare, 300 cases to date.
Genetics AR inheritance.

PATHOPHYSIOLOGY

Rothmund–Thomson syndrome has been
mapped to chromosome 8q24.3, the RECQL4
gene. This gene encodes for the protein
RECQL4 helicase, and mutations in the gene
leads to dysfunctional DNA repair.

HISTORY

Skin changes are present at or soon after birth.
One-third of patients have photosensitivity and
exhibit bullae formation after UVR exposure.
However, the poikiloderma changes of the skin are
diffuse on both sun-exposed and unexposed skin.
Systemically, patients characteristically have short
stature, abnormal facies, amenorrhea in females,
undescended testes in males, and blindness.

PHYSICAL EXAMINATION

Skin Findings
Type Macular erythema, telangiectasia (Fig.
16-13), bullae, vesicles, scarring.
Color Pink red, hyper- and hypopigmenta-
tion, poikiloderma.
Distribution Cheeks, chin, ears, forehead, ex-
tensor arms, legs, and buttocks. Verrucous hy-
perkeratoses on the hands, feet, knees, and
elbows. SCCs (5%).
Hair Partial/Total alopecia of scalp/eyebrows
(50%). Sparse pubic/axillary hair. Premature
graying of hair.

FIGURE 16-13 Rothmund–Thomson syndrome Reticulated pattern of telangiectasia on the leg of a child.
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Nails Rough, ridged, heaped-up, small, or at-
rophic.

General Findings
Triangular Face Saddle nose, frontal bossing,
wide forehead, narrow chin.
Ocular Cataracts (75% younger than 7 years).
Skeletal Short stature, absence/hypoplasia/
dysplasia of long bones, absence/shortening of
digits, cleft hand/foot, asymmetric feet, osteo-
porosis, osteosarcoma (30%).
Dental Microdontia, failure of teeth to erupt.

DIFFERENTIAL DIAGNOSIS

Rothmund–Thomson syndrome must be differ-
entiated from other photosensitive dermatoses,
such as, Bloom’s syndrome, dyskeratosis con-
genita, hereditary acrokeratotic poikiloderma,
Kindler’s syndrome, Fanconi anemia, and XP.

LABORATORY EXAMINATIONS

Dermatopathology Flattening and thinning
of the epidermis, with basal layer vacuolization,

pigment incontinence with melanophages, and
sclerotic collagen in the papillary dermis with
loss of papillae
Radiology X-ray of pelvic and long bones
shows cystic spaces, osteoporosis, and sclerotic
areas.

COURSE AND PROGNOSIS

Patients with Rothmund–Thomson syndrome
have a normal life span and their photosensitivity
decreases with age. Hyperkeratotic lesions of the
extremities may transform into SCCs. There have
also been case reports of osteosarcoma in Roth-
mund–Thomson patients.

MANAGEMENT

There is no specific treatment for Rothmund–
Thomson syndrome. Preventive measures 
include sunscreen use, sun avoidance, routine
dermatologic examinations for precancerous
keratoses/skin cancers, and genetic coun-
seling.
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CLASSIFICATION

JRA has three major types:

1. Systemic onset (20%): Still’s disease, fevers,
rash, lymphadenopathy (LAD), HSM,
serositis, polyarthritis

2. Polyarticular (20%): �five joints, hands,
feet � knees/wrists/ankles

3. Oligo-/Pauciarticular (60%): �four joints,
knees � ankles

Synonyms Still’s disease, juvenile idiopathic
arthritis, juvenile chronic arthritis.

EPIDEMIOLOGY

Age Peaks: 2 to 4 years, adolescence.
Gender Systemic JRA: M � F. Others: F � M,
2:1.
Prevalence 1/1000.
Genetics Polymorphisms for the genes en-
coding tumor necrosis factor-� (TNF-�), mi-
gratory inhibitory factor, interleukin-6 (IL-6),
and tapasin (endoplasmic reticulum compo-
nent involved in antigen presentation).
Etiology Unknown.

PATHOPHYSIOLOGY

Cytokines TNF-�, migratory inhibitory factor,
and IL-6 parallel the fever spikes, but the patho-

genesis of JRA is still not understood. JRA tends
to be precipitated by emotional, infectious, or
surgical stress.

HISTORY

The onset of JRA may be sudden or insidious,
depending on the age of the patient (the younger
the patient, the more severe the systemic mani-
festations). Cutaneous eruptions occur in 90% of
patients and may be the initial presentation. The
rash of JRA is evanescent and can be macular or
urticarial. Systemically, there may be associated
fever, adenopathy, splenomegaly, anemia, and
arthralgias.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, urticarial plaques
(Fig. 17-1).
Size 2–6 mm to 8–9 cm.
Color Salmon pink to red, with a zone of pal-
lor (Fig. 17-2).
Distribution Areas of trauma/heat: axilla, waist,
olecranon process/ulnar forearm, dorsal hands,
knees, ears, scapula, sacrum, buttocks, and heels.
Other Palms and soles: thenar and hypothenar
eminences may be erythematous. Periungual
telangiectases (5% of patients). Spindling fingers
(50%, spindle-shaped deformity of fingers be-
cause proximal interphalangeal involvement �
distal interphalangeal involvement).

General Findings
Fever �38.9
C
LAD, HSM
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There are four classical evanescent
eruptions: (1) urticaria, (2) ery-
thema marginatum (of acute rheu-
matic fever), (3) the rash of Still
disease, and (4) serum sickness.

S E C T I O N  1 7

AUTOIMMUNE CONNECTIVE 
TISSUE DISEASES

Juvenile rheumatoid arthritis (JRA) is a general-
ized systemic disease of unknown etiology char-
acterized by a transient macular, papular, or

urticarial rash and ensuing fever, lymphadenopa-
thy, hepatosplenomegaly (HSM), anemia, and
arthralgia.

JUVENILE RHEUMATOID ARTHRITIS



SECTION 17 AUTOIMMUNE CONNECTIVE TISSUE DISEASES 311

FIGURE 17-1 Juvenile rheumatoid arthritis Transient macular rash on the leg of a young girl characteris-
tic of juvenile rheumatoid arthritis.

FIGURE 17-2 Juvenile rheumatoid arthritis Faint erythematous, urticarial plaques on the torso of a child.
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Musculoskeletal Arthralgias/arthritis: single
joint (knees � ankles/hips � hands), symmet-
ric polyarthritis joints, motion limitation
(knees: 90%, fingers: 75%, wrists/ankles: 66%).
Serositis Pericarditis, pleuritis, or peritonitis.
Other Myocarditis, uveitis, CNS involvement.

DIFFERENTIAL DIAGNOSIS

The diagnosis of JRA is made based on clinical
characteristics and history of arthritis lasting
for more than 6 weeks, with appropriate studies
to exclude other causes such as other autoim-
mune diseases, other causes of periodic fever,
urticaria, rheumatic fever, hypersensitivity reac-
tions, granuloma annulare, sarcoid, and other
granulomatous diseases.

LABORATORY EXAMINATIONS

Dermatopathology Edematous collagen fibers,
perivascular infiltrate with neutrophils, plasma
cells, and histiocytes.
Hematology Leukocytosis, anemia, � rheuma-
toid factor (80%), elevated erythrocyte sedi-
mentation rate (ESR), hypoalbuminemia,
hyperglobulinemia.
Radiology Joint destruction in late disease.

COURSE AND PROGNOSIS

The course and prognosis of JRA are variable. The
younger the age of onset, the more prominent the
systemic manifestations. The rash typically pre-
cedes the systemic symptoms by up to 3 years.
The disease may end after a few months and
never recur, or it may recur after months or years
of remission. The disease typically improves by
puberty and 85% of patients achieve remission.
Only 10% have residual severe crippling arthritis.

MANAGEMENT

For active disease, symptoms can be relieved
with aspirin, nonsteroidal anti-inflammatory
drugs (NSAIDs) (indomethacin, Naprosyn), hy-
drochloroquine, and systemic steroids. Anti-
TNF drugs (infliximab, etanercept) have been
used, but are less helpful in systemic-onset JRA.
For severe cases that are resistant to other thera-
pies, have crippling deformities, iridocyclitis, or
vasculitis, systemic corticosteroids, methotrex-
ate, azathioprine, leflunomide, mycophenolate
mofetil, chlorambucil, thalidomide, intravenous
immunoglobulin, cyclophosphamide, IL-1/IL-6
receptor antagonists (anakinra, tocilizumab)
have been used. For structural correction of se-
vere deformities, surgery is a last resort.

TABLE 17-1 Cutaneous Lupus Associated with SLE

ACLE highly associated with SLE
Subacute chronic LE (SCLE) sometimes associated with SLE
CCLE rarely associated with SLE
DLE
LE tumidus
Lupus panniculitis
Chilblain lupus

Other variants (bullous, TEN-like, lupus/lichen planus overlap, etc.)

ACLE, acute cutaneous LE; CCLE, chronic cutaneous LE; DLE, discoid LE; lupus erythematosus; SLE, systemic LE.

Acute cutaneous lupus erythematosus (ACLE) is the
most common cutaneous presentation associated
with systemic lupus erythematosus (SLE) (Table 
17-1). SLE is a serious multisystem disease involving

connective tissue and blood vessels; the clinical
manifestations include fever (90%); skin lesions
(85%); arthritis; and renal, cardiac, and pulmonary
disease.

ACUTE CUTANEOUS LUPUS ERYTHEMATOSUS
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EPIDEMIOLOGY

Age 25% younger than 20 years, peaks: 11 to
13 years, 30 to 40 years.
Gender Prepubertal: M � F; adults: F � M, 6:1.
Incidence Prepubertal: rare; adults: 4 in 1000.
Race African American � Asian, Latin Amer-
ican, Caucasian.
Genetics Family history (�5%) suggests a he-
reditary component.

PATHOPHYSIOLOGY

SLE is antibody-mediated, and the trigger for
autoantibody production may be multifactorial
(genetics, viral or bacterial infection, host tissue
response/susceptibility). The production of au-
toantibodies generates the membrane-attack
complex and results in host tissue injury that is
nonorgan specific, and may differ from person
to person.

HISTORY

Up to 80% of patients with SLE have ACLE
(malar rash, discoid lesions, photosensitivity, or

atrophy), and in 25% of patients, the skin is the
first presenting symptom.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, scale, erosions, atrophic plaques.
Color Pink, red, hypo- or hyperpigmentation.
Shape Round or oval.
Distribution Localized “butterfly” rash on face
in light-exposed areas (Fig 17-3), forearms, dorsa
of hands.
Hair Patchy or diffuse alopecia.
Mucous Membrane Ulcers, purpuric necrotic
lesions on palate (80%), buccal mucosa, or gums
(Fig. 17-4).
Other Periungual telangiectases and palmar
erythema are also seen.

General Findings
Lymphadenopathy (LAD) 50%.
Musculoskeletal Arthralgia or arthritis (15%).
Renal Proteinuria, cellular casts (50%).
Cardiac Pericarditis (20%).
Pulmonary Pleuritis, pneumonitis (20%).
Gastrointestinal Arteritis, peritonitis, he-
patomegaly (30%), splenomegaly (20%).

FIGURE 17-3 Systemic lupus erythematosus Erythematous, edematous plaques in a “butterfly distribu-
tion” on the face.
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Neurologic Peripheral neuropathy (14%), CNS
disease (10%), seizures, or psychosis (14%).
Hematologic Anemia, leukopenia, lymphope-
nia, thrombocytopenia, elevated ESR.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal atrophy, lique-
faction degeneration of the dermoepidermal
junction, edema of the dermis, dermal inflam-
matory infiltrate (lymphocytes), and fibrinoid
degeneration of the connective tissue and walls
of the blood vessels.
Other Organs Fibrinoid degeneration of con-
nective tissue and walls of the blood vessels as-
sociated with an inflammatory infiltrate of
plasma cells and lymphocytes.
Immunofluorescence The lupus band test
(direct immunofluorescence) demonstrates
IgG, IgM, and C1q granular/globular in a
band-like pattern along the dermoepidermal
junction. This is positive in lesional skin
(90%), sun-exposed areas (80%), and non-
sun-exposed areas (50%).
Serologic Antinuclear antibody (ANA) test
positive (�95%), peripheral pattern of nuclear

fluorescence and anti-double-stranded DNA
antibodies are highly correlated with ACLE.

DIFFERENTIAL DIAGNOSIS

ACLE can be confused with sunburn, rosacea,
drug-induced photosensitivity, eczema, or seb-
orrheic dermatitis. The diagnosis of SLE can
be made if four of the following criteria are
present:

1. Malar rash (butterfly appearance)
2. Discoid rash
3. Photosensitivity
4. Oral ulcers
5. Arthritis
6. Serositis (pleuritis or pericarditis)
7. Renal complications (proteinuria or cellu-

lar casts)
8. Neurologic disorder (seizures or psychosis)
9. Hematologic disorder (anemia, leukopenia,

thrombocytopenia)
10. Immunologic disorder (�LE prep, anti-

DNA, anti-Sm, false �FPR)
11. ANA (90% of patients have a titer of �

1:32)

COURSE AND PROGNOSIS

SLE is a lifelong controllable disease with a sur-
vival rate of �90%. Mortality is secondary to
renal failure, CNS lupus, cardiac failure, or in-
fection.

MANAGEMENT

ACLE responds best to sun protection and sun
avoidance. Topical management includes short
courses of high-potency topical or intralesional
steroids, calcineurin inhibitors (tacrolimus or
picrolimus), and retinoids. SLE responds to
NSAIDs and salicylates for mild disease (arthri-
tis). More severe disease responds to antimalari-
als (hydrochloroquine, chloroquine, quinacrine).
The indications for systemic steroids (pred-
nisone, methylprednisolone) include CNS in-
volvement, renal involvement, severely ill
patients without CNS involvement, and he-
molytic crisis. Antimalarial-resistant disease
may require azathioprine, cyclophosphamide,
retinoids, thalidomide, dapsone, clofazimine,
sulfasalazine, or immune response modifiers
(rituximab).

FIGURE 17-4 Systemic lupus erythematosus
Ulcers on the hard palate in a child with systemic
lupus erythematosus.
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Discoid lupus frequently involves
the conchal bowl of the ear; lesions
present there are highly suggestive
of discoid lupus.

EPIDEMIOLOGY

Age All ages, peak: 20 to 40 years.
Gender F � M, 3:1.
Prevalence 85% of chronic LE.
Race African American � Asian, Latin Amer-
ican, Caucasian.

PATHOPHYSIOLOGY 

DLE is antibody-mediated, and the trigger for
autoantibody production may be multifactorial
(genetics, infection, UV radiation, smoking).

HISTORY

Discoid lesions are chronic and recurrent,
most commonly seen in photodistributed
areas, but can be widespread on the body. The
lesions spread centrifugally and may merge.
Resolution of the active lesion results in atro-
phy and scarring leading to permanent disfig-
urement.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, scale, crust, scars (Fig.
17-5).
Color Pink, red, hypo- or hyperpigmentation.
Shape Round or oval.
Palpation Indurated, atrophic.
Distribution Face, scalp, ears � generalized,
forearms.

FIGURE 17-5 Discoid lupus erythematosus Atrophic hypopigmented scars on the face of a child with dis-
coid lupus erythematosus.

Discoid lupus erythematosus (DLE) is a form of
chronic cutaneous lupus erythematosus (LE) most

commonly seen by dermatologists, but is rarely as-
sociated with SLE (Table 17-1).

DISCOID LUPUS ERYTHEMATOSUS



Hair Follicular plugging, patchy or diffuse
scarring alopecia (Fig. 17-6).
Mucous Membrane Discoid lesions on lips,
nasal mucosa, conjunctivae, genitalia.

General Findings
Musculoskeletal Arthralgia or arthritis.

LABORATORY EXAMINATIONS

Dermatopathology Hyperkeratosis, atrophy
of the epidermis, vacuolar changes in the basal
layer, thickening of the basement membrane,
follicular plugging, pigment incontinence, a
perivascular lymphocytic infiltrate, and in-
creased mucin in the dermis.
Immunofluorescence The lupus band test
(direct immunofluorescence) is positive in 90%
of DLE patients.
Serologic ANA-positive (20%), SS-A (anti-Ro)
autoantibodies (3%), anti-dsDNA or nDNA or
anti-Sm antibodies (�5%) usually indicate SLE.
Other Cytopenia, elevated ESR, positive
rheumatoid factor, decreased complement lev-
els, proteinuria.

DIFFERENTIAL DIAGNOSIS

DLE can be confused with prurigo nodularis,
psoriasis, drug-induced photosensitivity,

lichenplanis, granuloma annulare, rosacea, sar-
coid, eczema, or seborrheic dermatitis.

COURSE AND PROGNOSIS

Typically, DLE is limited to the skin and there is
no systemic involvement. However, a discoid
rash is one of the eleven major criteria for SLE
and 5% of patients with generalized DLE will
get SLE. Rarely, squamous cell carcinomas can
develop in chronic lesions of DLE.

MANAGEMENT

DLE management is targeted at controlling le-
sions and minimizing scarring. DLE responds
best to sun protection, sun avoidance, and smok-
ing cessation. Topical management includes short
courses of high-potency topical or intralesional
steroids, calcineurin inhibitors (tacrolimus or
picrolimus), and retinoids. More severe disease
responds to antimalarials (hydrocholorquine,
chloroquine, quinacrine). Antimalarial-resistant
disease may require methotrexate, mycopheno-
late mofetil, azathioprine, thalidomide, or efal-
izumab. Scarring can be cosmetically covered
with make-up or wigs.
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FIGURE 17-6 Discoid lupus erythematosus Scarring alopecia on the scalp of a child with DLE.
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Clinical Spectrum Ranges from DM with
only cutaneous inflammation (DM sine
myositis, or amyopathic DM) to polymyositis
with only muscle inflammation (hypomyo-
pathic myositis)
Synonyms Idiopathic inflammatory dermato-
myopathies.

EPIDEMIOLOGY

Age 25% of patients are children: peak 10 to
15 years. Adults: peak 45 to 47 years, 20% have
an associated malignancy.
Gender Children: F � M, 2:1. Adults: F � M,
5:1.
Incidence 7/million.
Etiology Immune-mediated with triggers such
as infection, drug, or malignancy (in adults).
Genetics Increased frequency of HLA-B8/
HLA-DR3 in children and HLA-B14 in adults
suggests a genetic predisposition exists.

PATHOPHYSIOLOGY

DM is an immune-mediated process triggered
by external factors (infection, drug, malig-
nancy) in genetically predisposed individuals.
Systemically, acute and chronic inflammation of
striated muscle accompanied by segmental
necrosis of myofibers results in progressive
muscle weakness.

HISTORY

In juvenile DM, frequently, there is a history of a
preceding viral illness followed by fever, muscle
weakness, fatigue, and rash. Unlike adult DM,
juvenile DM has a decreased rate of malignan-
cies and the mortality is low.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, scale, papules (Gottron’s), at-
rophy, ulcers, scars.

Color Reddish-purple heliotrope. Poikilo-
derma (hypo- and hyperpigmentation, telang-
iectasia, and atrophy).
Distribution Photodistributed: eyes, malar
area (Fig. 17-7), extensor surfaces, neck, upper
chest, and nape of neck.
Hands Gottron’s papules—dorsa of knuckles
(sparing interarticular areas, Fig. 17-8).
Nailfolds Periungual telangiectasia, “ragged”
cuticles.
Mucous Membranes Vivid red hue on gum
line, ulceration, white plaques on tongue and
mucosa.
Other Calcinosis cutis.

General Findings
Musculoskeletal Proximal/Limb girdle muscle
weakness � facial/bulbar, pharyngeal, esophageal
muscle weakness. Muscle tenderness and atrophy.
Pulmonary (30%) Interstitial fibrosis, acute
respiratory disease syndrome.
Cardiac Rhythm disturbances, conduction
defects.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for DM includes LE,
mixed connective tissue disease (MCTD), pso-
riasis, allergic contact dermatitis, photodrug
eruption, eczema, steroid myopathy, trichinosis,
and toxoplasmosis.

The diagnostic criteria for DM are a charac-
teristic rash and two of the following:

1. Proximal muscle weakness
2. Elevated serum “muscle enzyme” levels
3. Diagnostic muscle biopsy
4. Characteristic electromyographic changes

LABORATORY EXAMINATIONS

Dermatopathology Flattening of epidermis,
hydropic degeneration of basal cell layer, edema
of upper dermis, scattered inflammatory infil-
trate, PAS-positive fibrinoid deposits at der-
moepidermal junction and around upper
dermal capillaries, and an accumulation of acid
mucopolysaccharides in dermis.

Dermatomyositis (DM) is a systemic disease charac-
terized by violaceous (heliotrope), inflammatory
changes of the eyelids and periorbital area; erythema

of the face, neck, and upper trunk; and flat-topped vi-
olaceous papules over the knuckles associated sys-
temically with polymyositis.

DERMATOMYOSITIS
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Muscle Biopsy Muscle biopsy of deltoid,
supraspinatus, gluteus, quadriceps will show
segmental necrosis within muscle fibers with
loss of cross-striations; waxy/coagulative type

of eosinophilic staining; � regenerating fibers;
inflammatory cells, histiocytes, macrophages,
lymphocytes, plasma cells. Vasculitis may also
be seen.

FIGURE 17-7 Dermatomyositis Violaceous periorbital rash characteristic of dermatomyositis.
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FIGURE 17-8 Dermatomyositis Gottron’s papules on the dorsa of the knuckles.

Chemistry Elevated creatine phosphokinase
most specific for muscle disease; also aldolase,
glutamic oxaloacetic transaminase, lactic dehy-
drogenase.
Urine Elevated 24-hour creatinine excretion
(�200 mg/24 hours).
Electromyogram Increased irritability on in-
sertion of electrodes, spontaneous fibrillations,
pseudomyotonic discharges, positive sharp
waves; excludes neuromyopathy. With evidence
of denervation, suspect coexisting tumor.
Electrocardiogram Myocarditis; atrial, ven-
tricular irritability, atrioventricular block.
X-ray of Chest � Interstitial fibrosis.

COURSE AND PROGNOSIS

Dermatitis and polymyositis usually are de-
tected at the same time; however, skin or muscle
involvement can occur initially, followed at
some time by the other. Juvenile DM, unlike
adult DM, is rarely associated with Raynaud’s
phenomenon, malignancies, or mortality. In
children, 33% of patients will have spontaneous

remission in 1 to 2 years, 33% of patients will
have 1 to 2 relapses, and 33% of patients will
have persistent symptoms �2 years.

MANAGEMENT

DM management includes sun protection and sun
avoidance. Cutaneous lesions can be treated with
topical steroids or calcineurin inhibitors. Systemic
disease responds to NSAIDs, salicylates, systemic
corticosteroids (prednisone or methylpred-
nisolone). In severe cases, immunosuppressive
drugs (azathioprine, methotrexate, cyclosporine)
may be necessary. For refractory disease, possible
therapies include plasmapheresis, hydroxychloro-
quine, systemic retinoids, mycophenolate mofetil,
dapsone, thalidomide, intravenous immunoglob-
ulin, chlorambucil, systemic tacrolimus, sirolimus,
infliximab, or rituximab.

In the acute stages, children may need hospi-
talization to monitor for palatorespiratory mus-
cle involvement with myositis. In such cases,
adequate respiration and prevention of aspira-
tion is needed.
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Synonyms Circumscribed scleroderma, linear
scleroderma, scleroderma en coup de sabre.

EPIDEMIOLOGY

Age 20% onset before 18 years. Average age
onset: 7 years.
Incidence 27/million
Gender F � M, 2:1
Etiology Unknown. Lichen sclerosis may be
somehow related.

PATHOPHYSIOLOGY

The pathogenesis of morphea is unknown. The
primary event might be a local trigger occurring
within the skin, which leads to focal, asymmet-
ric inflammation and sclerosis of the skin. One
trigger is thought to be infection related from
Borrelia in Western Europe.

HISTORY

The onset of morphea is insidious with erythe-
matous violaceous plaques that slowly evolve
into firm, waxy, ivory-colored, or postinflam-
matory hyperpigmented sclerotic areas.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, scar.
Size 2 to 15 cm.
Color Red, purplish, ivory; hyperpigmented
(Fig. 17-9).
Shape Round or oval.
Palpation Indurated, hard. May be hypoes-
thetic.
Arrangement Usually multiple, bilateral,
asymmetric.
Distribution Trunk, breasts, abdomen, limbs,
face, genitalia � axillae, perineum, areola.

Hair Follicles obliterated, scarring alopecia.
Nails Nail dystrophy.

General Findings
Musculoskeletal (11%) Flexion contractures,
underlying muscle, fascia, bone involvement.
Other Coup de sabre, linear morphea on fore-
head. Parry–Romberg syndrome: hemiatrophy
of face (Fig. 17-10). Both can have neurologic
(4%) and/or ocular (2%) complications.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for morphea includes
progressive systemic sclerosis, lichen sclerosis et
atrophicus, eosinophilic fasciitis, eosinophilia–
myalgia syndrome associated with L-trypto-
phan ingestion, and acrodermatitis chronica at-
rophicans.

LABORATORY EXAMINATIONS

Dermatopathology Swelling and degeneration
of homogenous, eosinophilic collagen fibrils,
mild perivascular, and dermal–subcutis infiltrate;
dermal appendages progressively disappear.
Serology ANA-positive, increased antibodies
to ssDNA, topoisomerase IIa, phospholipid, fib-
rillin 1, and histones.

COURSE AND PROGNOSIS

Morphea lesions in children tend to progress
from 3 to 5 years, and then stop. In �10% of
patients, the scarring can lead to contractures,
handicaps, or growth retardation.

MANAGEMENT

For morphea, physical therapy is warranted for
lesions overlying joints, which may impede mo-
bility. Topical and intralesional steroids are of
limited use. Topical calcipotriol has been tried
with mixed results. Severe cases may respond to
psoralen ultraviolet A, UV A1 (UVA1), systemic
steroids, methotrexate, antimalarials, pheny-
toin, penicillamine, Salazopyrin, cyclosporine,
colchicine, or systemic calcipotriol.
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An important, though much less-
frequent, presentation of morphea
is bruise-like patches; the patients
are often evaluated for bleeding

disorders before they are referred to dermatology.

Morphea is a localized cutaneous sclerosis character-
ized by early violaceous-colored plaques later evolv-

ing to ivory-colored sclerotic areas, which may be
solitary, linear, or generalized.

MORPHEA (LOCALIZED SCLERODERMA)
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FIGURE 17-9 Morphea Sclerotic hyperpigmented plaque on the anterior neck of an adolescent.

FIGURE 17-10 Morphea Hyperpigmentation and loss of subcutaneous tissue resulting in facial asymmetry.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY322

CLASSIFICATION

1. Limited SCc is characterized by fibrotic
changes of the fingers, hands, and face. In-
cludes CREST (Calcinosis cutis, Raynaud’s,
Esophageal dysfunction, Sclerodactyly,
Telangiectasia) syndrome.

2. Diffuse SCc: Fibrotic changes of the fingers,
hands, arms, trunk, face, and lower extrem-
ities.

Synonyms Progressive systemic sclerosis, sys-
temic scleroderma.

EPIDEMIOLOGY

Age All ages. Peak: 30 to 50 years.
Gender F � M, 4:1.
Incidence 20/million.
Race Black � white.
Genetics A 15-fold increase in first-degree
relatives.

PATHOPHYSIOLOGY

The pathogenesis of SCc is unknown. The
primary event might be autoimmune en-
dothelial cell injury in blood vessels. Early in
the course of the disease, target organ edema
occurs followed by fibrosis; the cutaneous
capillaries are reduced in number and the re-
maining vessels dilate and proliferate, becom-
ing visible telangiectasias. Fibrosis is also
present because of overproduction of colla-
gen by fibroblasts.

HISTORY

Raynaud’s phenomenon with pain/tingling of
the fingertips/toes is usually the first sign of SCc.
Patients with SCc have a characteristic tighten-
ing of the facial features producing a pinched-
nose, pursed-lip appearance (Fig. 17-11).
Systemic involvement leads to migratory pol-
yarthritis, heartburn, dysphagia, constipation,

diarrhea, abdominal bloating, malabsorption,
weight loss, exertional dyspnea, and dry cough.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, edematous plaques, ulcerations.
Color Triphasic: pallor, cyanosis, rubor. Hypo-
hyperpigmentation.
Fingers Sclerodactyly, flexion contractures
(Fig. 17-12), bony resorption, periungual telang-
iectasia, cutaneous calcifications (Fig. 17-13).
Face Masklike, thinning of lips, small mouth,
radial perioral furrowing, small sharp nose.
Palpation Indurated, stiff, smooth, hardened,
bound down. Leathery crepitation over joints.
Distribution Fingers, hands, upper extremi-
ties, trunk, face, lower extremities.
Hair Thinning/complete loss of hair on distal
extremities. Loss of sweat glands with anhidrosis.
Nails Nails grow clawlike over shortened dis-
tal phalanges..
Other Mat-like telangiectasia on face, neck,
upper trunk, hands, lips, oral mucous mem-
branes, gastrointestinal (GI) tract.
Mucous Membranes Sclerosis of sublingual
ligament, induration of gums, tongue.

General Findings
Lung Interstitial lung disease, pulmonary fi-
brosis, pulmonary artery hypertension.
Cardiac Congestive heart failure.
Renal Hypertensive renal disease.
Gastrointestinal Esophageal reflux, dyspha-
gia, constipation, diarrhea, malabsorption.
Musculoskeletal Carpal tunnel syndrome.
Muscle weakness.

DIFFERENTIAL DIAGNOSIS

Other sclerotic entities that need to be considered
in the differential diagnosis of SCc include sclere-
dema, scleromyxedema, MCTD, eosinophilic
fasciitis, LE, DM, morphea, chronic graft-versus-
host disease, lichen sclerosis et atrophicus,
polyvinyl chloride exposure, and adverse drug re-
action (pentazocine, bleomycin).

Systemic sclerosis (SCc) is a rare, severe autoim-
mune disorder characterized by sclerotic changes of
the skin and internal organs.

SYSTEMIC SCLEROSIS
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FIGURE 17-11 Scleroderma Masklike facies in a patient with scleroderma.

LABORATORY EXAMINATIONS

Dermatopathology A mild cellular infiltrate
around dermal blood vessels, eccrine coils, sub-
cutaneous tissue, effacement of the rete ridges;
paucity of blood vessels, thickening and hyalin-
ization of vessel walls, narrowing of lumen; at-
rophied dermal appendages; calcium deposits;
and compact, homogenized collagen.
Serology ANA-positive, nucleolar, discrete
speckled pattern. Diffuse SCc: anti-topoiso-
merase I (Scl 70), anti-RNA-polymerase I and
III, anti-fibrillarin. Limited SCc: anticen-
tromere antibodies.

COURSE AND PROGNOSIS

The course for diffuse SCc is characterized by
slow, relentless progression of skin and/or vis-
ceral sclerosis; 80% of patients die within 10

years after the onset of symptoms. With an-
giotensin-converting enzyme inhibitors for the
management of renal crisis, the leading cause of
death in SCc is cardiac and pulmonary dysfunc-
tion. Spontaneous remissions do occur. CREST
syndrome progresses more slowly and has a
more favorable prognosis.

MANAGEMENT

The treatment of SCc is primarily focused on in-
ternal organ disease. For polyarthritis, salicylates
and NSAIDs are helpful. For Raynaud’s phe-
nomenon, calcium channel blockers (nifedip-
ine), angiotensin II receptor blockers (losartan),
intravenous prostaglandin E1 (alprostadil) can
improve circulation. For renal disease, an-
giotensin-converting enzyme inhibitors have
been life-saving. For GI involvement, small fre-
quent meals, head elevation in bed, antacids, and
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FIGURE 17-12 Scleroderma Debilitating joint contractures of the hands.

FIGURE 17-13 Scleroderma Ulceration of sclerotic ankle with extruding white calcified material.
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prokinetic agents can help. For pulmonary
disease, cyclophosphamide, mycophenolate
mofetil, azathioprine, chlorambucil, 5-fluo-
rouracil, cyclosporine, systemic steroids, prosta-
cyclin analogues (epoprostenol, treprostinil),
and endothelin receptor antagonists (sildenafil,
sitaxsentan) have been used.

Cutaneous SCc can be managed with avoid-
ance of vasospastic agents (cold, stress, fa-
tigue, smoking), minimizing trauma. For

cutaneous ulcers, occlusive wet dressings, en-
zyme debriding agents (collagenase), and top-
ical growth factors (PDGF) can be helpful. For
severe cases, systemic therapeutic modalities,
such as, minocycline, methotrexate, corticos-
teroids, extracorporeal photophoresis, cal-
cipotriol, D-penicillamine, colchicine, and
potassium P-aminobenzoate, psoralen ultra-
violet A, and UVA1 have been tried with var-
ied results.

Synonyms Undifferentiated connective tissue
disease, Sharp’s syndrome.

EPIDEMIOLOGY

Age All ages. Peak: 20 to 30 years.
Gender F � M, 16:1.
Incidence Least common autoimmune con-
nective tissue disease.
Genetics HLA-DR4 and HLA-DR2.

PATHOPHYSIOLOGY

The exact pathogenesis of MCTD is unknown,
but involves the production of autoantibodies
against U1RNP more than in patients with lu-
pus, scleroderma, or DM.

FIGURE 17-14 Mixed connective tissue disease Atrophic, sclerotic plaques on the hand of a child with
mixed connective tissue disease.

MCTD is a rare, autoimmune disease characterized
by U1RNP-positive antibodies, Raynaud’s phenome-
non, dactylitis, low-grade fever, and arthritis.

MIXED CONNECTIVE TISSUE DISEASE



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY326

FIGURE 17-15 Mixed connective tissue disease Erythematous plaques on the cheeks of an adolescent
with MCTD.

HISTORY

Raynaud’s phenomenon with pain/tingling of
the fingertips and dactylitis (sausage digits) are
usually the first clinical sign of MCTD. The
hands and fingers become tight and may ulcer-
ate with, or without, calcinosis cutis. Sclero-
dermoid or poikilodermatous areas of the
upper trunk and proximal extremities may
evolve.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, plaques, ulcerations.
Color Red, purple; hypo- or hyperpigmented.

Distribution Fingers (dactylitis, bony resorp-
tion, periungual telangiectasia, cutaneous calcifi-
cations; Fig. 17-14), hands � upper extremities,
upper trunk. Acute flares: malar face (Fig. 17-15).

General Findings
Musculoskeletal (85%) Polyarthritis.
Gastrointestinal (75%) Esophageal dysmotil-
ity, reflux esophagitis, dysphagia.
Pulmonary Pulmonary hypertension.

DIFFERENTIAL DIAGNOSIS

Other sclerotic entities that need to be consid-
ered in the differential diagnosis of MCTD in-
clude scleroderma, LE, DM, overlap syndromes,
morphea, chronic graft-versus-host disease, and
lichen sclerosis et atrophicus.
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LABORATORY EXAMINATIONS

Dermatopathology Vasculopathy or small
and medium blood vessels, interface dermatitis,
dermal fibrosis.
Serology ANA-positive, high titers of U1RNP
antibodies.

COURSE AND PROGNOSIS

The course for MCTD is characterized by slow,
relentless progression of skin and pulmonary
disease. Over time, some MCTD patients may
develop classic systemic LE or scleroderma. A
common complication from the arthritis in
MCTD is Jaccoud’s arthropathy from periartic-
ular disease and ligament laxity. The major

cause of death in patients with MCTD results
from pulmonary hypertension.

MANAGEMENT 

The treatment of MCTD is primarily focused
on targeted organ involvement. For polyarthri-
tis, salicylates and NSAIDs are helpful. For Ray-
naud’s phenomenon, calcium channel blockers
(nifedipine) can improve circulation. For GI in-
volvement, small frequent meals, head elevation
in bed, antacids, and prokinetic agents can help.
For pulmonary disease, cyclophosphamide, my-
cophenolate mofetil, azathioprine, methotrexate,
cyclosporine, plasmapheresis, and autologous
peripheral stem cell transplantation have been
used.
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CLASSIFICATION

Type 1—Hereditary Benign AN  No associ-
ated endocrine disorder.

Type 2—Benign AN  Associated with insulin
resistance (IR): IR diabetes mellitus (DM),
hyperandrogenism, acromegaly, gigantism,
Cushing’s disease, glucocorticoid therapy,
diethylstilbestrol,oral contraceptives,growth
hormone, hypogonadism, Addison’s disease,
hypothyroidism.

Type 3—Pseudo-AN  Obesity-induced IR,
darker skin types.

Type 4—Drug-induced AN Nicotinic acid,
stilbestrol in young males, oral contracep-
tives.

Type 5—Malignant AN Paraneoplastic,
usually adenocarcinoma; less commonly,
lymphoma.

EPIDEMIOLOGY

Age Any age. Peak: puberty to adulthood.
Gender M � F.
Incidence 7% of the population.
Race African Americans � Hispanics � Cau-
casians.

PATHOPHYSIOLOGY

Epidermal changes of AN are likely caused by
triggers that stimulate keratinocyte and fibrob-
last proliferation. In type 2, benign AN, the trig-
ger is likely insulin or an insulinlike growth
factor. In type 5, malignant AN, the trigger is
likely the tumor or tumor secretions.

HISTORY

AN has an asymptomatic, insidious onset. The
first visible change is darkening of pigmenta-
tion which gradually progress to velvety plaques
that may be pruritic.

PHYSICAL EXAMINATION

Skin Findings
Type Plaque.
Color Dark brown to black, hyperpigmented,
skin appears dirty.
Palpation Velvety, rugose, mammillated.
Distribution Posterior neck (Fig. 18-1) � ax-
illae, groin � antecubital, knuckles, submam-
mary, umbilicus, areola.
Mucous Membranes Oral, nasal, laryngeal,
and esophagus: velvety texture with delicate fur-
rows.
Nails Leukonychia, hyperkeratosis.
Other Skin tags in same areas.

General Findings
Ocular Papillomatous lesions on the eyelids
and conjunctiva.
Benign AN Obesity or underlying endocrine
disorder.
Malignant AN Underlying malignancy, gas-
tric adenocarcinoma (70%).

DIFFERENTIAL DIAGNOSIS

AN can be confused with confluent and reticu-
lated papillomatosis of Gougerot and Carteaud
(CRP), terre firme, hypertrichosis, Becker’s

S E C T I O N  1 8

ENDOCRINE DISORDERS 
AND THE SKIN

Acanthosis nigricans (AN) is a diffuse, velvety thick-
ening and hyperpigmentation of the skin, chiefly in
axillae and other body folds, the etiology of which

may be related to factors of hereditary, associated
endocrine disorders, obesity, drug administration,
and, in one rare form, malignancy.

ACANTHOSIS NIGRICANS
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nevus, epidermal nevus, hemochromatosis, Ad-
dison’s, or pellagra.

LABORATORY EXAMINATIONS

Dermatopathology Papillomatosis, hyperker-
atosis; epidermis thrown into irregular folds,
showing varying degrees of acanthosis.

COURSE AND PROGNOSIS

Type 1: Accentuated at puberty, and, at times,
regresses when older.

Type 2: Prognosis related to severity of IR.
AN may regress subsequent to treatment
of the IR state.

Type 3: AN may regress subsequent to signif-
icant weight loss.

Type 4: Resolves when causative drug discon-
tinued.

Type 5: Poor prognosis, since the underlying
malignancy is often aggressive. Adults with
new-onset AN have an average survival
time of 2 years.

MANAGEMENT

Treatment of AN should include a careful
workup to exclude any underlying endocrine
disorder. In children, AN is rarely a sign of an
underlying malignancy. Correction of any un-
derlying disorder (obesity, endocrine disease)
improves the skin condition. Cosmetically, AN
is difficult to treat, but some improvement may
be gained with topical keratolytics (retinoic
acid). In severe cases, systemic retinoids (etreti-
nate, isotretinoin), metformin, dietary fish oil,
dermabrasion, and laser therapy have reported
successes. In adults, malignant AN may respond
to cyproheptadine because it may inhibit the re-
lease of tumor products.

FIGURE 18-1 Acanthosis nigricans Hyperpigmented velvety plaque on the nape of the neck.
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Synonyms Necrobiosis lipoidica diabetico-
rum (NLD).

EPIDEMIOLOGY

Age Any age, peak: 30 years. Seen earlier in ju-
venile diabetic patients.
Gender F � M, 3:1.
Incidence 0.3% of patients with diabetes.
Etiology 65% patients with diabetes. Post-
traumatic.

PATHOPHYSIOLOGY

NL is a granulomatous inflammatory reaction
caused by alterations in the collagen. The exact
cause is unknown, but in DM, NL is thought to
be secondary to diabetic microangiopathy. In
non-DM cases, the trigger may be posttraumatic,

postinflammatory, metabolic, or vasculitic
antibody-mediated.

HISTORY

NL skin lesions evolve slowly and enlarge over
months to years. The skin lesions are typically
asymptomatic, but ulcerated lesions are painful.
Diabetes may or may not be present at the time
of onset of lesions and is present in up to 65%
of NL patients.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, ulcers.
Size 1 to 3 mm up to several centimeters.
Color Brownish-red border; yellow atrophic
center (Fig. 18-2).

FIGURE 18-2 Necrobiosis lipoidica diabeticorum Well-demarcated yellow–orange plaque on the shin
of a young female diabetic patient.

Necrobiosis lipoidica (NL) is a cutaneous disorder
characterized by distinctive, sharply circumscribed,
red–brown plaques with palpable rims and

yellow–brown atrophic centers occurring on the
lower legs. It is sometimes associated with DM.

NECROBIOSIS LIPOIDICA
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Shape Serpiginous, annular, irregularly irreg-
ular.
Arrangement Often symmetrical.
Distribution Legs and feet (80%) � arms,
trunk, face, and scalp.
Other Decreased sensation, hypohidrosis, and
alopecia.

LABORATORY EXAMINATIONS

Dermatopathology Interstitial and palisaded
granulomas with reduced intradermal nerves,
thickened blood vessel walls, and endothelial
cell swelling in the dermis. Granulomas consist
of histiocytes, multinucleated lymphocytes,
plasma cells, and eosinophils.
Immunofluorescence IgM, IgA, C3, and fib-
rinogen in the walls of the small blood vessels.

DIFFERENTIAL DIAGNOSIS

NL can be confused with xanthomas, xan-
thogranuloma, sarcoidosis, rheumatoid nod-
ules, stasis dermatitis, injection granulomas,
and granuloma annulare (GA).

COURSE AND PROGNOSIS

The lesions are indolent and can enlarge to in-
volve large areas of the skin surface unless
treated. Up to 30% of the patients have clinical
DM, but the severity of NL is not to diabetic
severity or control. NL is chronic with variable
scarring, and rarely squamous cell carcinomas
have been reported.

MANAGEMENT

Most patients are most upset by the clinical ap-
pearance of the lesions rather than the symptoms.
Because localized trauma can precipitate NL, elas-
tic support stockings and leg rest may be helpful.
Lesions can be improved with topical or intrale-
sional steroids. Antiplatelet aggregation therapy
(aspirin, dipyridamole, pentoxifylline, stanozolol,
inositol nicotinate, nicofuranose), TNF agents
(etanercept, infliximab), thalidomide, topical
bovine collagen, topical GM–CSF, cyclosporine,
PUVA or UVA, mycophenolate mofetil, ticlopi-
dine, nicotinamide, clofazimine, local heparin in-
jections, surgical grafting, and laser therapy all
have cases of reported success. Screening for DM
is warranted if systemic symptoms are present.

3. Subcutaneous GA: Occurs in children
younger than 6 years. Nodules on pretibial
area (75%), hands, buttocks, scalp.

4. Perforating GA (5%): Occurs in children.
Papules with crusting/ulceration on dorsal
hands/fingers.

Synonyms Pseudorheumatoid nodule.

EPIDEMIOLOGY

Age Children, young adults, 67% in those
who are younger than 30 years.
Gender Female-to-male ratio of 2:1.
Genetics Familial cases reported. HLA-Bw35,
HLA-A29, HLA-B8.

CLASSIFICATION

GA can be classified into several clinical
variants:

1. Localized GA (most common): Solitary
annular plaques on extremities of young
people.

2. Generalized GA (15%): Numerous papules
on trunk/extremities in patients younger
than 10 years or aging between 30 and 60
years.
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Annular lesions are frequently
called “ringworm” and treated as
such. For an annular lesion that is
not scaly, GA must be considered.

GA is a self-limited dermatosis of unclear etiology,
clinically characterized by dermal papules arranged

in an annular configuration commonly on the dorsa
of the hands, feet, elbows, and knees.

GRANULOMA ANNULARE
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PATHOPHYSIOLOGY

GA has been reported to follow insect bites,
trauma, viral infections (EBV, VZV, HIV), sun
exposure, PUVA therapy, tuberculin skin test, ma-
lignancy. Generalized GA may be associated with
DM. It is thought that GA may be an immune-
mediated necrobiotic inflammation of collagen
and elastin fibers, a TH1 reaction-eliciting matrix
degeneration, an immune complex vasculitis, or
an abnormality of tissue monocytes.

HISTORY

The solitary skin lesions appear sporadically, are
asymptomatic, and most self-resolve in a few
months to years. More generalized GA can per-
sist for years and have a more recalcitrant
course, improving in the winter and worsening
in the summer.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules, plaques, nodules.
Size 1 to 5 cm.

Color Flesh-colored, pink to violaceous.
Arrangement  Annular (Fig. 18-3) or arciform.
Distribution Dorsal upper extremities (60%)
� lower extremiti1es (20%) � trunk (5%).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for GA is broad since
it has several different clinical manifestations.
The list includes lichen planus, tinea, psoriasis,
papular sarcoid, annular erythema, subacute lu-
pus erythematosus (SCLE), erythema multi-
forme, erythema chronicum migrans,
necrobiosis lipoidica, rheumatoid nodule, xan-
thomas, eruptive histiocytomas, pityriasis
lichenoides et varioliformis acuta (PLEVA), cu-
taneous T-cell lymphoma (CTCL), elastosis
perforans serpiginosa, and perforating col-
lagenosis.

LABORATORY EXAMINATIONS

Dermatopathology Early GA: Interstitial
pattern with histiocytes scattered between
collagen fibers. Later GA: Palisading granulo-

FIGURE 18-3 Granuloma annulare Erythematous papules in an annular configuration on the ankle of a child.



SECTION 18 ENDOCRINE DISORDERS AND THE SKIN 333

mas in the upper/mid reticular dermis with a
central zone of necrobiotic collagen sur-
rounded by histiocytes, lymphocytes, and a
few giant cells. Rare cases of sarcoidal GA are
also described.

COURSE AND PROGNOSIS

Since solitary lesions of GA are asymptomatic
and 50% spontaneously resolve by 2 years, reas-
surance is all that is needed. Recurrences can
happen. Disseminated GA has a more recalci-
trant course, but uncommonly seen in children.
Twenty-one percent of patients with general-
ized GA have DM.

MANAGEMENT

The skin lesions are typically asymptomatic and
will eventually self-resolve, thus treatment is
unnecessary. Symptomatic or extensive lesions
can be treated with topical/intralesional
steroids, tacrolimus, pimecrolimus, or cryother-
apy. Generalized GA may need more aggressive
management with PUVA, UVA1, isotretinoin,
dapsone, systemic steroids, pentoxifylline, hy-
droxychloroquine, cyclosporine, fumaric esters,
�-IFN, potassium iodide, nicotinamide, or laser
therapy.
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FIGURE 18-4 Alopecia areata, scalp Sudden
onset of nonscarring alopecia in an otherwise healthy
child.
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Although it is a relatively rare find-
ing, if hair adjacent to an area of
alopecia are gray or white suggest-
ing pigment loss, the diagnosis is
almost certainly AA.

EPIDEMIOLOGY

Age Children are frequently affected; 60% of
patients present before age 20 years.
Gender M � F.
Incidence 158 per 100000, 0.2% of the popu-
lation.
Genetics One in five AA patients have � FHx
for AA.
Etiology Genetic and environmental factors.
HLA-DQB1, HLA-DRB1.

PATHOPHYSIOLOGY

AA is thought to be an autoimmune disease of
T cells directed against follicular antigens. It
may be associated with other autoimmune dis-
orders such as vitiligo, IBD, atopy, polyen-
docrinopathy syndrome type 1, and thyroid
disease (Hashimoto’s disease). Stress (e.g., life
crises) reportedly precipitates some cases of
AA.

HISTORY

Patients usually report abrupt hair loss and will
present with an asymptomatic bald spot on the
scalp. More spots may appear and in severe
cases, can lead to loss of all the scalp and/or
body hair. Most cases of localized areas in the
scalp slowly regrow hair over a period of weeks
to months.

PHYSICAL EXAMINATION

Skin Lesions
Type Nonscarring macules, patches (Fig. 18-4).
Shape Round to oval.

Size 1 cm to several centimeters.
Distribution Localized (AA), regional (alope-
cia totalis), generalized (alopecia universalis).
Sites of Predilection Scalp, eyebrows, eye-
lashes, pubic hair, beard.
Hair Proximally-tapered short “exclamation
point hairs” (Fig. 18-5).
Nails “Hammered brass” pitting (Fig. 18-6),
trachyonychia, brittle nails, onycholysis,
koilonychia.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of AA includes telogen
effluvium, trichotillomania, traction alopecia,
androgenetic alopecia, secondary syphilis
(“moth-eaten” appearance in beard or scalp), or
tinea capitis.

Alopecia areata (AA) is an autoimmune-mediated
nonscarring loss of scalp hair in round or oval
patches without any visible inflammation. Alopecia

totalis is the loss of all the scalp hair and alopecia uni-
versalis is the loss of the scalp and all body hair.

ALOPECIA AREATA
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FIGURE 18-5 Alopecia areata, scalp Oval
area of nonscarring alopecia on the scalp with evi-
dence of “exclamation point hairs” (short hairs that
taper proximally.)

chronic form of the condition. Repeated at-
tacks, nail changes, and total alopecia before pu-
berty are poor prognostic signs.

MANAGEMENT

No treatment changes the course of AA, but
some palliative options include topical, intrale-
sional, or systemic steroids; topical irritants
(anthralin, tazarotene, azelaic acid); topical
minoxidil; topical immunotherapy (diphenyl-
cyclopropenone or squaric acid); PUVA; laser,
photodynamic therapy; or systemic cyclo-
sporine.

FIGURE 18-6 Alopecia areata, nails Pitting in
organized transverse rows giving the nail a “ham-
mered brass” appearance.

LABORATORY EXAMINATIONS

Dermatopathology Peribulbar lymphocytic
infiltrate, miniaturized hairs with fibrous tracts,
and pigment incontinence. There is also a de-
creased anagen-to-telogen ratio.

COURSE AND PROGNOSIS

In the majority of patients, hair will regrow in
less than 1 year without treatment. Total alope-
cia is rare. Recurrences of alopecia, however, are
frequent and 7% to 10% of cases can have a
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Synonyms  Atrophie brilliante, erythrokerato-
dermia papillaris et reticularis, parakeratose
brilliante, pigmented reticular dermatosis of the
flexures.

EPIDEMIOLOGY

Age Adolescence, average age: 17 years.
Gender F � M, 2:1 except in Japan M � F.
Incidence Rare.
Race Darker skin types � lighter skin types.
Family Several cases affecting multiple family
members.
Etiology Abnormal keratinocyte maturation
and differentiation.

PATHOPHYSIOLOGY

CRP may represent an endocrine abnormality,
an atypical response to an infection, a disorder
of keratinization or a hereditary disorder. CRP
lesions show elevated keratin production of the
skin and increased skin turnover. Hormones
seem to play a role since the rash is associated
with puberty, and at times with abnormal glu-
cose tolerance, thyroid problems, menstrual
problems, Cushing disease, obesity, or hir-
sutism. In some cases, yeast (Malassezia, Pity-
rosporum ovale, Pityrosporum orbiculare) or
bacteria (actinomycete Dietzia) have been iso-
lated and thought to play a pathogenic role.

HISTORY

Patients with CRP usually report an asympto-
matic or mildly pruritic rash that slowly spreads
upper trunk to the rest of the body. CRP typi-
cally is chronic with relapses, but responds well
to therapies.

PHYSICAL EXAMINATION

Skin Lesions
Type Papules, plaques, scale.
Color Gray, brown, blue.
Shape Round to oval, coalescing, reticulated
(Fig. 18-7).
Size 1 mm to 1 cm.
Palpation Elevated, warty.
Distribution Neck, upper trunk � breasts,
armpits, abdomen � shoulders, pubic area,
gluteal cleft, face.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of CRP includes tinea
versicolor, acanthosis nigricans, verrucae,
Darier disease, seborrheic keratoses, epidermal
nevus syndrome, pityriasis rubra pilaris, or ery-
throkeratodermia variabilis.

LABORATORY EXAMINATIONS

Dermatopathology  Compact hyperkeratosis
(�/� yeast forms), decreased granular cell
layer, papillomatosis, mild perivascular infil-
trate.
Wood’s Lamp Yellow fluorescence if yeast or-
ganisms are present.

COURSE AND PROGNOSIS

CRP is a benign skin disorder that results in
cosmetic dyspigmentation which can be dis-
tressing to the patient. The condition is chronic
with exacerbations and remissions. In some
cases, after spreading slowly for a few years, the
lesions remain permanently unchanged and
cause no symptoms.

MANAGEMENT

Several therapies have been used in an attempt
to clear the CRP and prevent it from recurring.
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A helpful way to conceptualize this
sesquipedalian entity is to place it
between acanthosis nigricans and
tinea versicolor; clinically, it has

features reminiscent of both but not quite right
for either one.

Confluent and reticulated papillomatosis of
Gougerot and Carteaud (CRP) is a benign chronic,
relapsing rash characterized by elevated, hyperpig-

mented scaly plaques that begin on the upper
trunk, coalesce, and spread slowly with a reticu-
lated pattern over the body.

CONFLUENT AND RETICULATED PAPILLOMATOSIS
OF GOUGEROT AND CARTEAUD
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Systemic antibiotics (minocycline, tetracyclines,
macrolides, or cephalosporins) show the most
improvement. Topical antifungal agents (keto-
conazole shampoo, antifungal creams), topical

calcipotriol, topical or systemic retinoids are
sometimes effective. Weight loss may also be
helpful.

FIGURE 18-7 Confluent and reticulated papillomatosis of Gougerot and Carteaud Scaly hyper-
pigmented coalescing plaques on the anterior chest.
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3. Eosinophilic granuloma: single osteolytic
bony lesion � skin/soft tissue lesion

4. Hashimoto–Pritzker disease: congenital
self-healing reticulohistiocytosis

EPIDEMIOLOGY

Age Any age, common 1 to 3 years.
Gender M � F, 2:1.
Incidence Rare, 5/million children.
Genetics Familial case reports.

PATHOPHYSIOLOGY

The proliferating Langerhans cell appears to be
primarily responsible for the clinical manifesta-
tion of LCH. The stimulus for the proliferation
may be a disturbance of intracellular lipid
metabolism, a reactive response to infection
(?viral), a primary immunologic disorder of the
host, or an inherited neoplastic disorder.

HISTORY

LCH has a broad clinical spectrum, but in the
most aggressive form (Letterer–Siwe disease),
the infant appears systemically ill with a gener-
alized skin eruption (seborrhea, petechiae, and
purpura) followed by fever, anemia, thrombo-
cytopenia, adenopathy, hepatosplenomegaly,
and/or skeletal lesions.

IN
S

IG
H
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Histiocytosis can be extremely dif-
ficult to diagnose. In infants with
diaper rash that will not heal, par-
ticularly if there are erosions in the

folds or petechiae/purpura, histiocytosis should
be considered.

LANGERHANS CELL HISTIOCYTOSIS
(HISTIOCYTOSIS X)

LCH is an idiopathic spectrum of disorders
characterized by a clonal proliferation of
Langerhans cells. Clinically, LCH is character-
ized by lytic bony lesions and cutaneous find-
ings that range from soft tissue swelling to
eczema- and seborrheic dermatitis-like skin
changes and ulceration.

S E C T I O N  1 9

SKIN SIGNS OF 
RETICULOENDOTHELIAL 

DISEASE

Synonyms Class I histiocytosis, nonlipid retic-
uloendotheliosis, eosinophilic granulomatosis.

CLASSIFICATION

LCH has four overlapping forms:
1. Letterer–Siwe disease: aggressive LCH with

diffuse skin and organ infiltration and
thrombocytopenia 

2. Hand-Schüller-Christian disease: LCH with
lytic skull lesions, exophthalmos, and dia-
betes insipidus

The disorders of xanthohistiocytic proliferation in-
volving histiocytes, foam cells, and mixed inflamma-
tory cells are divided into Langerhans cell

histiocytosis (LCH) and non-Langerhans cell histiocy-
tosis (non-LCH). 

HISTIOCYTOSIS
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis of LCH includes seb-
orrhea, candidiasis, Darier disease, leukemia,
lymphoma, multiple myeloma, urticaria pig-
mentosa (UP), mycosis fungoides (MF), and
non-LCH.

LABORATORY EXAMINATIONS

Histopathology Proliferation of Langerhans
cells with distinct morphologic (pale eosinophilic
cytoplasm, a kidney-shaped nucleus), ultra-
structural (Birbeck granules), and immune-his-
tochemical markers (CD1a�, ATPase�, S-100�,
langerin (CD207)�, �-D-mannosidase�, peanut
agglutinin�).
Radiographic Findings Osteolytic lesion in
calvarium, femur, rib, sphenoid, sella turcica,
mandible, long bones of UEs. Chest: diffuse in-
terstitial fibrosis in lung bases and midzones,
pneumothorax.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, vesicles, scale, petechiae,
purpura, ulceration, necrosis.
Color Pink, flesh-colored.
Size 1 to 2 mm.
Distribution Flexural areas: neck, axillae (Fig.
19-1), and perineum � trunk (Fig. 19-2).

General Findings
Fever Lymphadenopathy (LAD). Ill appear-
ance.
Pulmonary Infiltrate disease of the lung bases
and midzones, pneumothorax.
Liver Hepatosplenomegaly.
Bone Osteolytic lesions: calvarium, sphenoid
bone, sella turcica, mandible, long bones of up-
per extremities (UEs), vertebrae.
Other Otitis media, diabetes/exophthalmus/
bony lesions in Hand–Schüller–Christian
variant.

FIGURE 19-1 Histiocytosis X Erythematous plaques with ulceration and maceration in the axilla of an infant.
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COURSE AND PROGNOSIS

The prognosis of LCH varies according to the
extent of systemic involvement. Patients with
eosinophilic granuloma or Hashimoto–Pritzker
disease (congenital self-healing reticulohistio-
cytosis) have a relatively benign course with ex-
cellent prognosis. Patients older than 2 years at
the time of diagnosis, without involvement of
the hematopoietic system, liver, lungs, or spleen,
have 100% probability of survival.

Patients with systemic involvement have a
higher mortality rate, especially children diag-
nosed before age 2 years with liver, lungs,

spleen, or hematopoietic involvement. Even
with aggressive treatment, mortality ranges
from 38% to 54%. Of note, patients with
leukemia (acute lymphoblastic leukemia or
acute nonlymphoblastic leukemia) or solid tu-
mors may have an increased incidence of LCH
and vice versa.

MANAGEMENT

The management and treatment of LCH is de-
pendent upon the severity and extent of in-
volvement. Mild skin-only LCH can be treated

FIGURE 19-2 Langerhans cell histiocytosis Erythematous papules and a crusted, purpuric plaque on the
abdomen of an infant.



SECTION 19 SKIN SIGNS OF RETICULOENDOTHELIAL DISEASE 341

with topical steroids, antibacterial agents, pso-
ralen ultraviolet A (PUVA), and topical nitro-
gen mustard. Localized bony lesions can be
treated with nonsteroidal anti-inflammatory
drugs (NSAIDs), intralesional steroids, curette
with, or without, bony chip packing, or low-
dose (300–600 rads) irradiation.

Multisystem LCH can be systemically treated
with corticosteroids, vinblastine, methotrexate,

or epipodophyllotoxin (etoposide). Failure to re-
spond to treatment after 6 weeks of these drugs is
a poor prognostic indicator. Even in responsive
patients, there is a high (58%) rate of LCH reac-
tivity. Reactive disease can be treated with etaner-
cept, cyclosporine, 2-chlorodeoxyadenosine, or
imatinib mesylate. Finally, in recalcitrant cases,
bone marrow, stem cell liver or lung transplanta-
tion may be necessary.

Synonyms Class II histiocytosis, non-X histi-
ocytosis.

JUVENILE XANTHOGRANULOMA

JXGs are common, benign, self-healing lesions
of infancy and childhood characterized by one
or several red to yellow papules and nodules on
the skin and rarely in other organs.
Synonyms Nevoxanthoendothelioma (a mis-
nomer).

EPIDEMIOLOGY

Age Birth (15%) to before age 1 year (75%).
Gender M � F, 1.5:1.
Incidence Most common form histiocytosis.
Etiology Unclear. Possibly reactive granuloma
to unknown cause.

PATHOPHYSIOLOGY

Reactive histiocyte proliferation to unknown
traumatic or infectious stimulus

HISTORY

Asymptomatic cutaneous JXGs are present at or
soon after birth, may proliferate in number and
size for 1 to 2 years, and then both cutaneous
and rare visceral lesions involute spontaneously
within 3 to 6 years.

PHYSICAL EXAMINATION

Skin Findings
Type Papules to nodules.
Color Red–brown (Fig. 19-3), transitioning to
yellow quickly.
Size 2 to 20 mm in diameter.
Number Solitary or multiple (can be hun-
dreds; Fig. 19-4).
Palpation Firm or rubbery.
Distribution Face, scalp, neck � upper trunk
� UEs � lower extremities � mucous membranes.

General Findings
Ocular Ocular JXG (0.5%).
Other Rarely associated with systemic lesions
(lungs, bones, kidneys, pericardium, colon,
ovaries, testes), café au lait macules, necrosis
factor 1, leukemia.

Non-LCH encompasses a spectrum of disorders with
a benign, cutaneous self-resolving proliferation of
mononuclear phagocytes other than Langerhans
cells. Clinical forms include juvenile xanthogranulo-

mas (JXGs), benign cephalic histiocytosis, general-
ized eruptive histiocytosis, and indeterminate cell
histiocytosis, which may represent different expres-
sions of the same pathologic process.

NON-LANGERHANS CELL HISTIOCYTOSIS
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DIFFERENTIAL DIAGNOSIS

The differential for JXG includes UP, benign
cephalic histiocytosis, generalized eruptive his-
tiocytosis, self-healing reticulohistiocytosis,
xanthomas, histiocytosis X, and nevi.

LABORATORY EXAMINATIONS

Dermatopathology Monomorphous, non-lipid-
containing histiocytic infiltrate, may have foamy
cells, foreign body giant cells, and Touton giant
cells in the superficial dermis and periphery of
the infiltrate. Fat stains are positive. Electron mi-
croscopy shows histiocytes with comma-shaped
bodies, lipid vacuoles, cholesterol clefts, and
myeloid bodies. Immunohistochemical stains
are HAM56�, CD68�, factor XIIIa�.

COURSE AND PROGNOSIS

JXG skin lesions are often present at birth or
during the first 9 months of life, run a benign
course, often increasing in number until age 1

to 1.5 years, and then spontaneously involute.
Rarely, systemic lesions involving the eyes, lung,
pericardium, meninges, liver, spleen, and testes
also occur. The patient’s general health is not af-
fected and development progresses normally.

Ocular JXGs are the most worrisome because
of complications such as glaucoma, hemor-
rhage, and blindness. In rare instances, JXG may
be associated with necrosis factor 1, and these
patients have an increased risk of juvenile
myelomonocytic leukemia.

MANAGEMENT

No treatment is necessary for the cutaneous le-
sions because they will involute without inter-
vention.

Ocular lesions may require radiation and/or
topical or systemic steroids to avert complica-
tions of glaucoma, hemorrhage, or blindness.

Rare cases of systemic JXGs will also sponta-
neously involute, but severe symptomatic cases
can be treated with systemic chemotherapy, ra-
diotherapy, corticosteroids, or cyclosporine.

FIGURE 19-3 Juvenile xanthogranuloma Solitary red-brown nodule on the leg of a small child.
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CLASSIFICATION

Childhood mastocytosis is distinct from adult
mastocytosis and has three clinical forms:

1. Solitary mastocytoma (20%): individual le-
sion(s) typically on distal extremities

2. UP: generalized lesions over trunk
3. Diffuse cutaneous mastocytosis: erythro-

dermic infant with a boggy or doughy skin

Synonyms Bullous mastocytoma, bullous UP,
bullous mastocytosis.

EPIDEMIOLOGY

Age By age 2 years (55%), 2 to 15 years (10%).
Gender M � F.
Incidence 1 in 8000 children.
Prevalence 20 000 cases estimated in the
United States.
Genetics Reported familial cases, but major-
ity are sporadic.

FIGURE 19-4 Juvenile xanthogranuloma Scattered 3- to 7-mm yellow-red papules on the face of a child
with generalized lesions.

The mastocytosis syndromes are a spectrum of clini-
cal disorders associated with a proliferation of mast

cells within the skin and, rarely, other organs (the
liver, spleen, and lymph nodes).

MASTOCYTOSIS SYNDROMES
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PATHOPHYSIOLOGY

Alterations in the tyrosine kinase KIT (CD117)
structure and activity has been implicated in
adult mastocytosis and some cases of extensive
skin/systemic childhood mastocytosis. But
some other mast cell growth promoting mecha-
nism (such as increased soluble stem cell factor)
is likely responsible for the majority of child-
hood mastocytosis syndromes. Mast cell con-
centrations are 150-fold higher in childhood
mastocytomas and 40-fold higher in childhood
UP than normal skin. Degranulated mast cells
release vasoactive substances such as histamine
(leading to urticaria and gastrointestinal [GI]
symptoms), prostaglandin D2 (leading to flush-
ing and cardiac and GI symptoms), heparin,
and neutral protease/acid hydrolases.

HISTORY

In children, mastocytosis typically begins before
age 2 with one to many scattered cutaneous
lesions. The lesions may be flat or slightly raised

but have a tendency to become red and form an
urticarial wheal or bullae with gentle rubbing,
exercise, hot baths, or histamine-releasing drugs
(NSAIDs, alcohol, dextran, polymyxin B, mor-
phine, codeine). Children rarely have systemic
symptoms, but with extensive cutaneous involve-
ment, a flushing episode may be accompanied
by headache, diarrhea, wheezing, or syncope.
Diffuse cutaneous mastocytosis presents as a
diffusely erythrodermic infant with a boggy or
doughy appearance.

PHYSICAL EXAMINATION

Skin Findings
Type Macule/papule, urticarial wheals/ plaques
or bullae when gently stroked (Darier’s sign;
Fig. 19-5).
Color Reddish-brown hyperpigmented color.
Size 1 mm to several centimeters.
Number Solitary lesions or multiple (hundreds;
Fig. 19-6).
Distribution Trunk, extremities, neck � scalp,
face, palms, soles, mucous membranes (Fig. 19-7).

FIGURE 19-5 Solitary mastocytoma, Darier’s sign Reddish-brown macule that urticates with mild trauma.
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis for mastocytosis in-
cludes urticaria, insect bites, bullous impetigo,
viral infection, lentigines, café au lait macules,
JXG, nevi, linear IgA disease, other autoimmune
bullous dermatoses.

LABORATORY EXAMINATIONS

Dermatopathology Accumulation of mast
cells in the dermis. Mast cell infiltrates may be
sparse (spindle-shaped mast cells) or dense
(cube-shaped mast cells). Toluidine blue,
Giemsa and Leder stains, or monoclonal anti-

bodies to tryptase and CD117 (KIT) can help
identify tissue mast cells.
Serum �-Tryptase levels are elevated in symp-
tomatic or asymptomatic patients with systemic
mastocytosis. 	-Tryptase is elevated in patients
with anaphylaxis related or unrelated to masto-
cytosis. Total (�- and 	-) serum tryptase levels
can be correlated with the extent of mast cell
disease in patients. More than 75 ng/mL total
serum tryptase indicates definite systemic in-
volvement, whereas only 50% of patients with
levels between 20 and 75 ng/mL have systemic
disease.
Urine Patients with systemic mastocytosis or
extensive cutaneous involvement may have in-
creased 24-hour urinary histamine or histamine

FIGURE 19-6 Mastocytosis, urticaria pigmentosa Numerous scattered red-brown macules on the body
of a child.
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metabolite excretion. Of note, foods with high
histamine content (spinach, eggplant, cheese,
red wine) will artificially elevate urinary hista-
mine.
Bone Marrow Biopsy In bone marrow biop-
sies of children with UP, 18% can have mast cell
infiltration.

COURSE AND PROGNOSIS

When seen in children younger than 10 years,
all forms of mastocytosis have a good progno-
sis. Most childhood disease has limited cuta-
neous involvement; 50% of cases spontaneously
remit by adolescence and another 25% of cases
resolve by adulthood. Systemic involvement ap-

pears to affect 
5% of children with mastocy-
tosis. This percentage is much higher in adults
with mastocytosis and their prognosis is much
worse. When systemic involvement occurs, mast
cells infiltrate the bones, liver, spleen, and
lymph nodes. The presence of mast cells in the
peripheral blood of patients with mastocytosis
is a poor prognostic sign.

MANAGEMENT

Solitary mastocytosis and UP cutaneous lesions
self-resolve and need no treatment. Moderate
sunlight exposure can help diffuse skin lesions
resolve. Patients with numerous lesions or diffuse
cutaneous mastocytosis should be counseled to
avoid potential mast cell degranulating agents:
aspirin, NSAIDs, codeine, opiates, procaine, al-
cohol, polymyxin B sulfate, radiographic dyes,
ketorolac, Toradol, scopolamine, systemic lido-
caine, D-tubocurarine, metocurine, etomidate,
thiopental, succinylcholine hydrochloride, en-
flurane, isoflurane, gallamine, decamethonium,
pancuronium, hot baths, vigorous rubbing after
baths or showers, tight clothing, and extremes
of temperature.

Antihistamines may be helpful in mastocyto-
sis. Second-generation H1-blockers (cetirizine,
loratadine, and fexofenadine) may work better
than first-generation H1-blockers (diphenhy-
dramine, hydroxyzine HCl). Ketotifen fumarate
or doxepin can be potent H1-blockers used in
conjunction with H2-blockers. In resistant
cases, H2-blockers (cimetidine, ranitidine,
famotidine, or nizatidine) can be used in com-
bination with H1-blockers.

Other medications that have been helpful for
mastocytosis include oral cromolyn sodium,
PUVA, topical, intralesional or systemic steroids,
cyclosporine, or interferon-�-2b.

Symptomatic patients with mastocytosis
should carry an epinephrine pen because severe
allergic reactions with anaphylaxis and hypoten-
sion can occur. Additional diagnostic evaluation
should be performed in patients with evidence
of further organ system involvement, such as, GI
bleeding, abdominal pain, enlarged liver or
spleen, bone pain, or blood abnormalities.

FIGURE 19-7 Diffuse cutaneous mastocytosis
Large confluent orange-brown plaques on the body 
of a child.
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CLASSIFICATION

LyP is part of a spectrum of CD30 (Ki-1)-
positive cutaneous lymphoproliferative diseases
(CD30� lymphoproliferative disorders), includ-
ing LyP, primary cutaneous anaplastic large cell
lymphoma (pcALCL), and borderline CD30�

lesions.
Synonyms Macaulay disease, lymphoprolifer-
ative disorder.

EPIDEMIOLOGY

Age Any age. Peak: 50 years.
Gender F � M.
Incidence 1 to 2/million.
Race Blacks less frequently affected.
Etiology Unclear. Possible activated T cells re-
sponding to external or internal stimuli or an
indolent skin T-cell malignancy held in check
by the host immune system.

PATHOPHYSIOLOGY

The pathophysiology of LyP is unknown. CD30
signaling is important for the growth and
survival of lymphoid cells; thus, accumulated
genetic defects may have a role in the develop-
ment of LyP. Clinically, LyP spontaneously
regresses, and Bax (a proapoptotic protein) or
FADD (Fas-associating protein with death
domain) may mediate the apoptosis of tumor
cells.

HISTORY

LyP begins as asymptomatic or mildly pruritic
macules and papules that appear in crops
within 1 to 4 weeks. Lesions may resolve within
2 to 8 weeks or recur and persist for decades.
Constitutional symptoms (low-grade fever,
malaise, night sweats) rarely occur.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, vesiculopapules, scale, crust, ul-
cers, scars.

Color Red-brown, hemorrhagic, hypo- or hy-
perpigmented (Fig. 19-8).
Size 2 to 30 mm in diameter.
Distribution Trunk, proximal extremities �
hands, feet, scalp.
Mucous Membranes Oral, genital mucosa
rarely affected.

General Findings
Lymphadenopathy (LAD) Regional or general-
ized lymphadenopathy may be present.

DIFFERENTIAL DIAGNOSIS

The differential for LyP includes folliculitis, in-
sect bites, LCH, milia, miliaria, scabies, pityria-
sis lichenoides et varioliformis acuta, cutaneous
Hodgkin’s lymphoma, or cutaneous T-cell lym-
phoma (CTCL).

FIGURE 19-8 Lymphomatoid papulosis Few
scattered red-brown papules and nodules on the
extremities of a young otherwise healthy child.

Lymphomatoid papulosis (LyP) is a recurrent self-
healing papulovesicular dermatosis of the trunk and

extremities with histologic features of lymphocytic
atypia, but a low risk of malignant transformation.

LYMPHOMATOID PAPULOSIS
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LABORATORY EXAMINATIONS

Dermatopathology Dense mixed cell infil-
trate with a wedge- or band-like distribution on
the upper dermis. The infiltrate is composed of
histiocytes, eosinophils, plasma cells, and strik-
ingly atypical lymphocytes with convoluted nu-
clei. According to the principal morphologic
type, LyP is classified into type A, which consists
of large atypical lymphocytes with multinucle-
ated variants and cells resembling Stern-
berg–Reed cells, type B, composed of cerebriform
lymphocytes similar to cells in CTCL and type
C, with sheets of anaplastic large cells indistin-
guishable from ALCL.
Immunohistology Dominant cells in LyP ex-
press CD30 (Ki-1) antigen. Tumor cells may ex-
press CD56, TIA-1, granzyme B, or CXCR3.
Clonality in LyP is controversial.

COURSE AND PROGNOSIS

In 90% of childhood LyP cases, the lesions usu-
ally resolve after 3 to 8 weeks or may have a
slightly prolonged course. Ten to twenty percent
of adult patients may progress to malignant
lymphoma (ALCL, Hodgkin disease, or MF)

but no patients with LyP died of the disease.
Development of nodules or tumors may be a
useful clinical sign for malignant transforma-
tion of the disease and patients with such le-
sions should have a systemic workup.

MANAGEMENT

No treatments have been proven to be consis-
tently effective. Many childhood cases resolve
spontaneously or with sunlight exposure.
Symptomatic, pruritic lesions can be treated
with topical steroids or phototherapy. Because
of the risk of malignant transformation, espe-
cially in adults, careful long-term follow-up is
recommended.

For more severe or refractory and extensive
disease in adults, topical treatments such as car-
mustine; nitrogen mustard; MTX; imiquimod;
intralesional interferon; systemic treatments
such as steroids, antibiotics (tetracycline, eryth-
romycin), sulfones, PUVA, UVA-1, electron
beam, excimer laser, low-dose methotrexate,
acyclovir, retinoids, chlorambucil, cyclophos-
phamide, cyclosporine, or dapsone have been
reportedly effective.
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Synonyms MF, large plaque parapsoriasis.

EPIDEMIOLOGY

Age All ages. Peak: 50 to 70 years.
Gender M � F, 2:1.
Race African American � Caucasian.
Incidence Incidence 5/million. Causes 1% of
deaths from lymphoma (about 200 deaths/year
in the United States).
Etiology Unknown. Chemical, physical, and
microbial irritants may lead to an accumulation
of mutations in oncogenes, suppressor genes,
and signal-transducing genes.

PATHOPHYSIOLOGY

The pathophysiology of CTCL is unknown. Ge-
netic instability followed by T-cell proliferation
may produce numerous clonal chromosomal
aberrations.

HISTORY

Skin symptoms are the presenting symptom of
CTCL and last for months to years with non-
specific diagnoses such as psoriasis, nummular
dermatitis, or eczema. The skin lesions wax and
wane and are asymptomatic or mildly pruritic.
Systemically, the patient feels well until the vis-
ceral organs become involved.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, scale, “infiltrated” (Fig. 19-9),
nodules, tumors, ulcers.
Color Red, pink, purple.
Shape Round, oval, arciform, annular, con-
centric, or bizarre configurations.
Size �3 cm.
Arrangement Discrete plaques, nodules, and
tumors, or diffuse erythroderma (Sézary’s syn-
drome) and palmoplantar keratoderma.

Distribution Buttocks, sun-protected areas �
exposed areas.

General Findings
Lymphadenopathy/Hepatosplenomegaly In
late disease, lymphadenopathy and/or
splenomegaly may be present.

FIGURE 19-9 Cutaneous T-cell lymphoma
Scattered plaques on the arm of a young adult.

CTCL applies to T-cell lymphoma, which first mani-
fests in the skin and slowly progresses to lymph

nodes and internal organs, terminating as a malig-
nant lymphoma.

CUTANEOUS T-CELL LYMPHOMA
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Sézary’s Syndrome Leukemic form of CTCL
consisting of (1) erythroderma, (2) lym-
phadenopathy, (3) elevated WBC (�20000)
with a high proportion of so-called Sézary cells,
(4) hair loss, and (5) pruritus.

DIFFERENTIAL DIAGNOSIS

In the early stages, the diagnosis of CTCL is dif-
ficult to recognize and may be mistaken for re-
fractory psoriasis, eczema, contact dermatitis,
irritant dermatitis tinea corporis, or poikilo-
derma atrophicans vasculare.

LABORATORY EXAMINATIONS

Repeated and multiple (three) biopsies are often
necessary.
Dermatopathology Dermal band-like, patchy
infiltrate of atypical lymphocytes extending to
skin appendages. Epidermal T cells with hyper-
chromatic, irregularly shaped nuclei and mi-
toses may be present. Intraepidermal collections
of atypical cells (Pautrier microabscesses) are
highly characteristic. Monoclonal antibody

techniques identify most atypical cells as
helper/inducer T cells. A dominant T-cell clone
can be demonstrated by molecular assays (i.e.,
Southern blot, polymerase chain reaction).

COURSE AND PROGNOSIS

Children typically live for 10 to 15 years before
CTCL ever progresses to any worrisome degree.

MANAGEMENT

Children with CTCL need conservative sympto-
matic treatment with sunlight exposure, an-
tipruritic creams or topical steroids, and routine
long-term follow-up.

For histologically proven plaque-stage CTCL,
treatment possibilities include PUVA, topical
nitrogen mustard, topical carmustine,
bexarotene gel, tazarotene gel, total skin elec-
tron beam therapy, radiotherapy, interferon,
bexarotene, methotrexate, etoposide, inter-
feron-�, interleukin-2, receptor-targeted cyto-
toxic fusion proteins, alemtuzumab, or
extracorporeal PUVA photochemotherapy.
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Synonyms Bullous impetigo, blistering distal
dactylitis, impetigo contagiosa.

EPIDEMIOLOGY

Age Preschool children, young adults.
Gender M � F.
Incidence Common; 10% of dermatology
visits.
Season Peak summer and fall.
Etiology Bullous impetigo is caused by phage
group II Streptococcus. Vesiculopustular impetigo
is caused by 	-hemolytic Streptococcus.
Predisposing Factors Colonization of the skin
and/or nares of the patient or patient’s family
members, warm temperatures, high humidity,
poor hygiene, atopic diathesis, skin trauma.

PATHOPHYSIOLOGY

Crusted impetigo is caused by S. aureus or occa-
sionally Streptococcus pyogenes at sites of skin
trauma. Bullous impetigo is caused by a S. aureus
exfoliative toxin, which binds to desmoglein I,
cleaving its extracellular domain, resulting in an
intraepidermal blister.

HISTORY

The skin lesions begin as erythematous areas,
which may progress to superficial vesicles and

bullae that rupture and form honey-colored
crusts. The skin lesions are contagious and
spread by person-to-person contact or fomites.
Systemic symptoms are rare but can include
fever and lymphadenopathy.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, vesicles, bullae, crusts, and ero-
sions (Fig. 20-1).
Color Pink, yellow “stuck-on” crusts.
Size 1 to 3 cm.
Shape Round or oval.
Arrangement Discrete, confluent, or satellite
lesions from autoinoculation.
Distribution Face, arms, legs, buttocks, distal
fingers (Fig. 20-2), toes.

DIFFERENTIAL DIAGNOSIS

In the early vesicular stage, impetigo may simu-
late varicella, herpes simplex, or candidiasis.
The bullous stage may be confused with bullous
insect bites, autoimmune bullous dermatoses,
or burns. The crusted stage may resemble
eczematous dermatoses or tinea infections.

LABORATORY EXAMINATIONS

Dermatopathology Acantholytic cleft in the
stratum granulosum with leukocytes and may
show scattered gram-positive cocci. Bacteria are
not present within the blister cavity of bullous
lesions.
Bacterial Culture Group A streptococci and
sometimes a mixed culture of streptococci and 
S. aureus can be cultured from lesions or
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Bacterial resistance such as commu-
nity-acquired methicillin-resistant
Staphylococcus aureus (MRSA) is be-
coming more prevalent; thus, treat-

ment of infections must take evolving resistance
patterns into account.

Impetigo is a common superficial infection of the
skin characterized by honey-colored crusts or bullae,

typically caused by S. aureus, sometimes caused by
Streptococcus pyogenes, or both.

IMPETIGO

CUTANEOUS BACTERIAL
INFECTIONS

S E C T I O N  2 0
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FIGURE 20-1 Impetigo, bullous Blisters and honey-colored crusts around the umbilicus and diaper area in
a newborn.

FIGURE 20-2 Blistering distal dactylitis Tense fluid-filled blister on the fingertip of a young boy with 
S. aureus nasal carriage. (Slide courtesy of Lisa M. Cohen). 
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Synonyms Ecthyma minor, ecthyma major.

EPIDEMIOLOGY

Age Children, adolescents, elderly.
Gender M � F.
Incidence Common.
Etiology Group A streptococci or S. aureus, or
both.

PATHOPHYSIOLOGY

Skin bacteria grow in excoriations, insect bites,
and sites of trauma, particularly in susceptible
individuals like young children, persons with
lymphedematous limbs, poor hygiene, or im-
munosuppression.

HISTORY

Lesions begin as excoriations or insect bites
with superinfection leading to saucer-shaped
ulcers with a raised margin. The lesions are pru-
ritic and tender and heal slowly, usually with
scar formation. Systemic symptoms and bac-
teremia are rarely seen.

PHYSICAL EXAMINATION

Skin Findings
Type Vesicle, pustule, ulcer, scar (Fig. 20-3).
Color Purple, yellowish-gray crust.
Size 0.5 to 3.0 cm.
Shape Round or oval.
Palpation Indurated, tender.
Distribution Ankles; dorsa of feet, thighs,
buttocks.

DIFFERENTIAL DIAGNOSIS

Ecthyma can be confused with ecthyma gan-
grenous and other ulcers.

LABORATORY EXAMINATIONS

Skin Culture 
Group A streptococci, staphylococci.

Course and Prognosis 
Lesions persist for weeks and are slow to heal.
They often heal with a resultant scar. Bacteremia
is rarely seen, thus cellulitis and osteomyelitis
are uncommon.

nasopharynx. Use of a moistened culture swab to
dissolve crusts may be necessary to isolate the
pathogens.

COURSE AND PROGNOSIS

Impetigo is a benign but recurrent and conta-
gious condition. Untreated, it can persist for 3
to 6 weeks and continue to spread. Once treat-
ment is initiated, the clinical response is swift
and effective. In 5% cases of 	-hemolytic S. pyo-
genes impetigo (serotypes 1,4 12, 25, and 49),
acute glomerulonephritis can ensue.

MANAGEMENT

Preventive measures include antibacterial
soaps, washes, and maintaining good hygiene.

For uncomplicated cases of impetigo, topical
treatment is effective. Topical mupirocin or fu-
sidic acid ointments are highly effective in elim-
inating both S. aureus or Streptococcus. If
bacterial nasal colonization is suspected or
identified, the lower inner third of the nares
should be treated to eradicate a chronic carriage
state. All close household and/or family mem-
bers should be treated at the same time because
asymptomatic nasal carriage of the pathogenic
bacteria can occur.

Systemic antibiotic therapy may be con-
sidered for moderate or refractory cases. The
rate of MRSA is increasing; thus, traditional
penicillin no longer seems as effective as 
	-lactamase-resistant penicillins (dicloxacillin),
macrolides (erythromycin, clarithromycin), or
cephalosporins.

Ecthyma is a deep or ulcerative bacterial infection of
the skin characterized by ulcers on the buttocks or

legs of children.

ECTHYMA
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Management
Ecthyma should be treated with warm soaks to
remove crusts. Systemic antibiotic therapy may
be considered for moderate or refractory cases.
The rate of MRSA is increasing; thus, tradi-

tional penicillin no longer seems as effective as
	-lactamase-resistant penicillins (dicloxacillin),
macrolides (erythromycin, clarithromycin), or
cephalosporins.

FIGURE 20-3 Ecthyma Crusted nodules on the leg of a child.



EPIDEMIOLOGY

Age All ages.
Incidence Common.
Etiology Bacterial: S. aureus most common.

PATHOPHYSIOLOGY

Folliculitis occurs when there is inflammation
or infection of the hair follicle. The cause is
most often bacterial (S. aureus, Pseudomonas)
especially in skin that is occluded, macerated, or
wet. It can be exacerbated by shaving, plucking
or waxing hair, hot/humid weather, topical
steroids, tar, or mineral oils.

HISTORY

Folliculitis begins with inflammation of the follic-
ular ostium that may be symptomatic or pruritic.
Systemic symptoms are not typically present.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, pustules.
Color Pink, red, yellow, gray.
Size 1 to 5 mm.
Arrangement Confined to the ostium of the
hair follicles (Fig. 20-4).
Distribution Scalp, face, chest, back, buttocks,
extremities.

LABORATORY EXAMINATIONS

Gram Stain Gram-positive cocci.
Culture S. aureus �� Candida albicans,
Pseudomonas aeruginosa � Streptococcus, Proteus,
or Staphylococcus epidermidis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for folliculitis includes
acne, rosacea, keratosis pilaris, flat warts, mol-
luscum contagiosum, tinea barbae, tinea cor-
poris, and pustular miliaria.

MANAGEMENT

In the treatment of folliculitis, occlusive agents
or precipitants (clothes, topical oils, etc.) should
be removed.

For uncomplicated cases, folliculitis can be
managed with antibacterial soaps and washes
(benzoyl peroxide, chlorhexidine, or triclosan.
For localized disease, topical antibiotics
(mupirocin, bacitracin, erythromycin, or clin-
damycin) are highly effective. If bacterial nasal
colonization is suspected or identified, the
lower inner third of the nares should be treated
to eradicate a chronic carriage state. All close
household and/or family members should be
treated at the same time because asymptomatic
nasal carriage of the pathogenic bacteria can
occur.
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TABLE 20-1 Types of Folliculitis

Location Synonym Etiology

Neck Acne keloidalis, folliculitis Staphylococcus aureus,
keloidalis nuchae ingrown, curly hair

Back Periporitis suppurativa Candida albicans
Buttocks, body Hot tub folliculitis, whirlpool folliculitis, Pseudomonas aeruginosa

pseudomonas folliculitis in hot tubs
Face (beard region in Folliculitis barbae, sycosis barbae, S. aureus, ingrown hair

adolescents) pseudofolliculitis barbae

Folliculitis is a superficial or deep inflammation (of-
ten bacterial) of hair follicles. Different types occur

on different regions of the body (Table 20-1).

FOLLICULITIS
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Systemic antibiotic therapy may be consid-
ered for moderate-to-severe, refractory, wide-
spread, or recurrent cases. Despite rising
bacterial resistance rates, folliculitis continues

to be responsive to 	-lactam antibiotics (peni-
cillins, cephalosporins), macrolides (erythro-
mycin, clarithromycin), and lincosamides
(clindamycin).

FIGURE 20-4 Folliculitis Scattered follicular-based erythematous papules and pustules on the buttocks of a
child with a positive S. aureus nasal culture.
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FIGURE 20-5 Furuncles Deep-seated, tender
furuncle in the axillae of a teenaged boy.

Furuncle is an acute, deep-seated, red, hot, tender in-
flammatory nodule that frequently evolves from a

folliculitis. A carbuncle is a large lesion of coalescing
furuncles.

FURUNCLES AND CARBUNCLES

Synonyms Boils, abscesses.

EPIDEMIOLOGY

Age Adolescents and young adults.
Gender M > F.
Incidence Common.
Etiology S. aureus most common. Anaerobic
bacteria in the anogenital region.

PATHOPHYSIOLOGY

Furuncles are inflammatory areas of pus involv-
ing the entire hair follicle and surrounding tissue.
A contiguous collection of furuncles makes a
carbuncle. The predisposing factor for both in-
clude chronic staphylococcal carrier state in
nares, axillae or perineum, friction of collars or
belts, obesity, poor hygiene, bactericidal defects
(e.g., in chronic granulomatous disease), defects
in chemotaxis, and in hyperimmunoglobulin E
(IgE) syndrome, diabetes mellitus.

HISTORY

Furuncles result from folliculitis that becomes
deeper and larger from friction or maceration.
They begin as enlarging tender, red nodules that
become painful, fluctuant, and then rupture.
With numerous furuncles that coalesce, car-
buncles can ensue. Systemic symptoms are rare
but can include low-grade fever and malaise.

PHYSICAL EXAMINATION

Skin Findings
Type Nodules, pustules, ulcers, scars.
Color Bright red (Fig. 20-5).
Palpation Indurated, firm, tender.
Arrangement Scattered, discrete.
Distribution Hair follicles and in areas subject
to friction and sweating: neck, scalp, face, axil-
lae, buttocks, thighs, and perineum.

LABORATORY EXAMINATION

Dermatopathology Subcutaneous dense neu-
trophilic infiltrate with a suppurative reaction

around the hair follicle below the infundibulum,
perifollicular necrosis, and fibrinoid debris.
Skin Culture Incision and drainage of lesions
for Gram’s stain, culture, and antibiotic sensi-
tivity studies with identification of the bacteria
(S. aureus �� anaerobic bacteria).
Blood Culture In rare cases with fever and/or
constitutional symptoms; if blood culture is
positive, systemic antibiotics may be necessary.

DIFFERENTIAL DIAGNOSIS

Furuncles and carbuncles can sometime be con-
fused with ruptured cyst, hidradenitis suppura-
tiva, or acne.

COURSE AND PROGNOSIS

Furuncles and carbuncles resolve, but some need
incision, drainage, and systemic antibiotic treat-
ment. Some patients are subject to recurrent
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furunculosis and these patients and their family
members need to be treated simultaneously and
aggressively to eradicate recurrences. At times,
furunculosis is complicated by bacteremia and
possible hematogenous seeding of heart valves,
joints, spine, long bones, and viscera (especially
kidneys).

MANAGEMENT

Simple furunculosis is treated by local application
of heat. Fluctuant lesions may require incision
and drainage, particularly for carbuncles. No
systemic antibiotics are needed except in patients
with systemic symptoms.

Furunculosis with surrounding cellulitis or
with fever should be treated with systemic an-
tibiotics. Despite rising bacterial resistance

rates, folliculitis continues to be responsive to
	-lactam antibiotics (penicillins, cephalosporins),
macrolides (erythromycin, clarithromycin), and
lincosamides (clindamycin).

Recurrent furunculosis may be difficult to
control. This may be related to persistent staphy-
lococci in the nares, perineum, and body folds.
Effective control can sometimes be obtained with
frequent showers (not baths), antibacterial soaps,
and washes (benzoyl peroxide, chlorhexidine, or
triclosan); topical mupirocin antibiotic ointment
for skin lesions and nasal passages is effective in
eliminating S. aureus. All close household and/or
family members should be treated at the same
time because asymptomatic nasal carriage of the
pathogenic bacteria can occur. Systemic antibi-
otics at lower doses on a daily basis prophylacti-
cally may be needed to avoid relapses.

Cellulitis is an acute, spreading infection of dermal
and subcutaneous tissues, characterized by a red,

hot, tender area of skin, often at the site of bacterial
entry.

CELLULITIS

IN
S

IG
H

T

Bilateral or multifocal cellulitides
are exceedingly rare; in all such
cases, other possible diagnoses
should be considered, with allergic

contact dermatitis at the top of the list.

EPIDEMIOLOGY

Age Children younger than 3 years, adults 45
to 65 years.
Gender M � F.
Incidence Common, 3/100.
Etiology Bacterial: Haemophilus influenzae,
group A streptococci, or S. aureus. Less com-
monly, pneumococci or Neisseria meningitidis.

PATHOPHYSIOLOGY

Entry via break in the skin from puncture,
laceration, abrasion, surgical site, underlying der-
matosis (tinea pedis, atopic dermatitis), impaired
circulation (lymphedema, peripheral vascular
disease, diabetes) allows bacterial entry and pro-
liferation in the soft tissues with a marked in-
flammatory response. In children, H. influenzae
enters through the middle ear or nasal mucosa.

HISTORY

Cellulitis occurs 1 to 3 days after a break in the
skin (wound, trauma) as a red, tender, hot
swelling of the skin and underlying tissues. Sys-
temic symptoms such as malaise, anorexia,
fever, chills can occur and an associated bac-
teremia may be present.

PHYSICAL EXAMINATION

Skin Findings
Type Plaque, edema, bullae.
Color Red, purple (H. influenzae).
Size Few to several centimeters.
Palpation Firm, hot, tender.
Distribution Children: cheek, periorbital area
(Fig. 20-6), head, neck. Adults: extremities.

General Findings
Lymphadenopathy Can be enlarged and ten-
der regionally.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of cellulitis includes
atopic dermatitis, contact dermatitis, urticaria,
erysipelas, impetigo, insect bites, vaccination
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reactions, fixed drug eruptions, annular ery-
thema, stasis dermatitis, superficial throm-
bophlebitis, and panniculitis.

LABORATORY EXAMINATIONS

Dermatopathology Dermal inflammation
with lymphocytes and neutrophils. Edema of
the lymphatics and blood vessels. Special stains
for organisms can be performed, but are only
positive 30% of the time.
Complete Blood Count White cell count and
sedimentation rate may be elevated.
Skin Cultures Cultures of the skin can be as-
pirated or biopsied at the leading edge of in-
flammation. Positive cultures are obtained in
90% of cases.
Blood Cultures Positive bacterial cultures are
obtained in only 25% of cases.

COURSE AND PROGNOSIS

The prognosis for cellulitis is good if early de-
tection and treatment is initiated. Complications

are rare, but include acute glomerulonephritis
(Streptococcus), lymphadenitis, and subacute
bacterial endocarditis. Facial, orbital, and peri-
orbital cellulitis require special attention, early
recognition, and systemic treatment because of
the risk of serious visual impairment in un-
treated cases.

MANAGEMENT

Identifying the organism that is causing the cel-
lulitis can aid in choosing the correct antibiotic
coverage. Mild cases of staphylococcal and
streptococcal cellulitis can be treated on an out-
patient basis with a 10-day course of oral an-
tibiotics with good gram-positive coverage. For
severe refractory cases, facial and or periorbital
cellulitis hospitalization and intravenous (IV)
antibiotics may be necessary.

FIGURE 20-6 Cellulitis of cheek: H. influenzae Erythema and edema of the cheek of a young child,
associated with fever and malaise. H. influenzae was isolated on culture of the nasopharynx. (Courtesy of Sandy
Tsao, MD.) 
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Synonyms St. Anthony’s fire.

EPIDEMIOLOGY

Age Young children. Elderly.
Gender Children: M � F. Elderly: F � M.
Incidence Uncommon.
Season Summer.
Etiology Group A streptococci � groups G, B,
C, or D streptococci, S. aureus, Pneumococcus,
Klebsiella pneumoniae, Yersinia enterocolitica, H.
influenzae type B.

PATHOGENESIS

Group A streptococci enters the dermis and
lymphatics from an external break in the skin or
pharynx, or, less likely, internal hematogenous
spread.

HISTORY

Two to five days after a break in the skin, a red,
hot, tender well-demarcated erythematous
plaque begins to form and enlarge around the
inoculation site. Fever, chills, malaise, nausea,
lymphadenopathy, and lymphatic streaking
may be present.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques � bullae, necrosis.
Color Bright red (Fig. 20-7).
Palpation Firm, hot, tender.
Distribution Bridge of nose, cheeks, face, scalp,
lower extremities.

General Findings
Fever Malaise, nausea.
Lymphadenopathy With, or without, lym-
phatic streaking.

DIFFERENTIAL DIAGNOSIS

Erysipelas can be confused with cellulitis, lupus,
sunburn, contact dermatitis, urticaria, or der-
matomyositis.

LABORATORY EXAMINATIONS

Dermatopathology Edema of the dermis and
a dermal neutrophilic infiltrate. Special stains,
direct immunofluorescence, and latex aggluti-
nation tests can detect streptococci within skin
specimens.

FIGURE 20-7 Erysipelas, group A streptococ-
cus Erythematous warm, tender plaque on the cheek.

Erysipelas is a dermal and lymphatic infection of the
skin most often caused by group A 	-hemolytic

streptococci.

ERYSIPELAS



Synonyms Perianal streptococcal cellulitis,
streptococcal perianal disease.

EPIDEMIOLOGY

Age Children younger than 4 years.
Gender M � F.
Incidence Uncommon.
Etiology Group A streptococci.

PATHOPHYSIOLOGY

Perianal streptococcal dermatitis may be pre-
cipitated by group A streptococcal pharyngitis
or first present as guttate or recurrent psoriasis
acting as the infectious precipitant.

HISTORY

Perianal streptococcal infection typically presents
as a well-demarcated bright red perianal erythema
extending 2 to 3 cm around the anus with itching
or pain.No systemic symptoms are usually present.

PHYSICAL EXAMINATION

Skin Findings
Type Plaque.
Color Bright red.
Size Few to several centimeters.
Distribution Perianal area (Fig. 20-8).

DIFFERENTIAL DIAGNOSIS

Perianal streptococcal infection can be clinically
confused with psoriasis, candidiasis, contact
dermatitis, seborrheic dermatitis, atopic dermati-
tis, pinworm infection, inflammatory bowel dis-
ease, early Kawasaki’s disease, or sexual abuse.

LABORATORY EXAMINATIONS

Skin Culture Perianal area will grow 	-
hemolytic streptococcus.
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Perianal streptococcal infection is characterized by
bright red perianal dermatitis that leads to pruritus,

pain, fissures, and can lead to behavioral defecation
disorders.

PERIANAL STREPTOCOCCAL INFECTION

Skin Culture Tissue or wound swab cultures
may grow organism.
Blood Culture Positive in only 5% of cases.
Other Anti-DNase B and antistreptolysin O
titers are good indicators of streptococcal
infections.

COURSE AND PROGNOSIS

Once identified and treated, erysipelas has a
good prognosis. Complications are rare occur-
ring in patients with underlying disease (lym-
phedema, chronic cutaneous ulcers).

MANAGEMENT

The treatment of choice for streptococcal
erysipelas is a 10- to 14-day course of penicillin.
Penicillin-allergic individuals can be treated with
macrolides (erythromycin, clarithromycin) but
macrolide-resistant S. pyogenes strains have been
reported.

Refractory or recurrent cases of erysipelas may
require hospitalization and IV or intramuscular
antibiotics. Patients with local circulatory prob-
lems (lymphedema) and recurrent erysipelas
may need daily prophylactic penicillin.
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COURSE AND PROGNOSIS

Perianal streptococcal infection has a good prog-
nosis when properly treated, but relapses (seen in
up to 40% of cases) occur requiring retreatment.
Untreated cases can lead to perianal irritation or
pruritus, perianal fissures, painful defecation,
streaks of blood on the stool, soiling of under-
garments, and behavioral defecating disabilities.

MANAGEMENT

The treatment of choice for perianal streptococ-
cal infection is a 10- to 14-day course of peni-
cillin. Penicillin-allergic individuals can be
treated with macrolides (erythromycin, clar-
ithromycin) but macrolide-resistant S. pyogenes
strains have been reported.

FIGURE 20-8 Perianal streptococcal infection Perianal erythema and fissures. A skin culture revealed 
	-hemolytic streptococcus.
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Synonyms Scarletina, surgical scarlet.

EPIDEMIOLOGY

Age 1 to 10 years.
Incidence Uncommon.
Season Seen more commonly in late fall, win-
ter, and early spring.
Etiology Group A 	-hemolytic S. pyogenes.
Uncommonly, exotoxin-producing S. aureus.
Household members may be carriers.

PATHOPHYSIOLOGY

Group A streptococcal erythrogenic toxin types
A, B, and C result in the clinical findings of scar-
let fever via a delayed-type hypersensitivity re-
action. Patients with prior exposure to the
erythrogenic toxin have antitoxin immunity
and may have a sore throat, but are typically
spared the rash. Since several erythrogenic
strains of 	-hemolytic streptococcus cause
infection, it is theoretically possible to have a

second episode of scarlet fever. Additionally,
several strains of S. aureus can produce an exo-
toxin and simulate a scarlatiniform exanthem.

HISTORY

The rash of scarlet fever appears within 2 to 3
days after the onset of streptococcal tonsillitis or
pharyngitis. Initial systemic symptoms can in-
clude fever, malaise, and a sore throat. The rash
begins 12 to 48 hours later with punctate lesions
(goose pimples), become confluently erythema-
tous (i.e., scarlatiniform), and linear petechiae
(Pastia’s sign) can occur in body folds. The ex-
anthem fades within 4 to 5 days and is followed
by brawny desquamation on the body and ex-
tremities (Fig. 20-9) and by sheetlike exfoliation
on the palms and soles (Fig. 20-10). The face be-
comes flushed with perioral pallor. The tongue
initially is white with scattered red swollen
papillae (white strawberry tongue). By the fifth
day, the hyperkeratotic membrane is sloughed
and the lingular mucosa appears bright red (red
strawberry tongue; Fig. 20-11).

Scarlet fever is a group A streptococcal infection of
the tonsils, pharynx, or skin, associated with a char-

acteristic toxin-mediated diffuse erythematous exan-
them.

SCARLET FEVER

FIGURE 20-9 Scarlet fever, exanthem Brawny desquamation on the torso and extremities of a child.
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FIGURE 20-10 Scarlet fever, late desquamation Palmar desquamation on the hands of a child.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, petechiae.
Color Pink, scarlet.
Palpation Sandpaper texture to skin.
Distribution Starts on chest, spreads to ex-
tremities, accentuated at pressure points/body
folds. Linear petechiae (Pastia’s sign) in antecu-
bital/axillary folds.
Mucous Membranes Pharynx and/or tonsils
beefy red. Punctate erythema/petechiae on the
soft palate.

General Findings
Fever Malaise, headache, sore throat, vomiting.
Lymphadenopathy Anterior cervical lym-
phadenitis.

DIFFERENTIAL DIAGNOSIS

Scarlet fever can be confused with staphylococcal
infection, measles, rubella, toxic shock syndrome,
staphylococcal scalded skin syndrome (SSSS),
viral exanthems, and drug eruptions.

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy shows perivas-
cular neutrophilic inflammation with dilated
small blood and lymph vessels.
Gram Stain Reveals gram-positive cocci.
Bacterial Culture Nose, throat culture will
grow 	-hemolytic streptococcus.
Serology Fourfold rise in antistreptolysin O
titer, antihyaluronidase, antifibrinolysin, and
anti-DNase B antibodies.
Complete Blood Count Elevated leukocyte
count with left shift, eosinophilia, mild anemia.
Other May have mild albuminuria or hema-
turia.

COURSE AND PROGNOSIS

Uncomplicated scarlet fever has a good progno-
sis. As with all streptococcal diseases, worrisome
sequelae such as otitis, mastoiditis, sinusitis,
pneumonia, meningitis, arthritis, hepatitis,
acute rheumatic fever, myocarditis, or acute
glomerulonephritis can ensue.
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MANAGEMENT

The treatment of choice for scarlet fever is a 10-
to 14-day course of penicillin, which can also
prevent the development of rheumatic fever.

Clinical response can be expected in 24 to 48
hours. Penicillin-allergic individuals can be
treated with macrolides (erythromycin, clar-
ithromycin) but macrolide-resistant S. pyogenes
strains have been reported.

FIGURE 20-11 Scarlet fever, early exanthem Bright red tongue with prominent papillae on the fifth day
after onset of group A streptococcal pharyngitis. (Reproduced with permission from TB Fitzpatrick et al. Color Atlas
and Synopsis of Clinical Dermatology. 3rd ed. New York, NY: McGraw-Hill; 1997.) 

SSSS is a toxin-mediated epidermolytic disease char-
acterized by erythema and widespread detachment

of the superficial layers of the epidermis.

STAPHYLOCOCCAL SCALDED-SKIN SYNDROME
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Generally the affected skin is ster-
ile; to find the staphylococcus, cul-
tures of nasopharynx, conjunctiva,
and perianal areas can be helpful.

Synonyms Pemphigus neonatorum, Ritter’s
disease.

EPIDEMIOLOGY

Age Newborns, infants younger than 6 years.
Gender M � F, 2:1.
Etiology S. aureus of phage group II (types 3A,
3C, 5S, or 71).
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PATHOPHYSIOLOGY

SSSS is predominantly a disease of newborns
and infants because after age 10, the majority of
people are thought to have staphylococcal anti-
bodies, or a greater ability to localize and metab-
olize the staphylococcal exotoxin, thus, limiting
widespread dissemination of the toxin. In new-
borns and infants, S. aureus colonizes the nose,
conjunctivae, or umbilical stump without caus-
ing a clinically apparent infection. Certain
strains can produce exfoliative toxins (ETA:
chromosomally encoded and ETB: plasmid en-
coded) that are transported hematogenously to
the skin. The exfoliative toxins are serine pro-
teases that bind human desmoglein 1 causing
acantholysis and intraepidermal cleavage within
the stratum granulosum. This leads to general-
ized sloughing of the superficial epidermis.

HISTORY

SSSS begins as fever, malaise, and erythema of the
head and neck that progresses to a generalized

scarlatiniform painful eruption. The child ap-
pears irritable and inconsolable. The skin then
develops fluid bullae and exfoliates (giving the
child a “scalded” appearance). Classically, the flex-
ures are the first to exfoliate and in 1 to 2 days the
skin is entirely sloughed. Scaling and desquama-
tion continues for 3 to 5 days, then re-epithelial-
ization takes 10 to 14 days. Eventually, if properly
treated, the skin will heal without scarring.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, bullae, desquamation
(Fig. 20-12).
Color Pink to red.
Palpation Lateral pressure causes shears off
superficial epidermis (Nikolsky’s sign).
Distribution Begins face, neck, axillae, groins;
generalized in 24 to 48 hours.
Mucous Membranes Usually uninvolved.

General Findings
Fever Malaise, irritability, inconsolability.

FIGURE 20-12 Staphylococcal scalded skin syndrome Diffuse sheetlike desquamation of the entire body. 



DIFFERENTIAL DIAGNOSIS

The differential diagnosis for SSSS includes
sunburn, Kawasaki’s disease, bullous impetigo,
viral exanthema, toxic shock syndrome, graft-
versus-host disease, toxic epidermal necrolysis,
erythema multiforme, or other bullous diseases.

LABORATORY EXAMINATIONS

Dermatopathology Cleavage at the stratum
granulosum, no inflammatory cells, no organ-
isms. Frozen sections on a “jelly roll” (taken by
rolling the sloughed skin on the wooden end of
a cotton tipped swab will demonstrate cleavage
of the skin at the level of the stratum granulosum
for a faster diagnosis of SSSS). Latex agglutina-
tion, double immunodiffusion, or enzyme-
linked immunosorbent assay (ELISA) can identify
SSSS toxins.
Gram’s Stain Gram’s stain of infected source
(i.e., umbilical stump, nose, pharynx, conjunc-
tiva, feces, etc.) will show gram-positive cocci.

COURSE AND PROGNOSIS

Following adequate antibiotic treatment, the
superficially denuded areas of SSSS heal without

scarring in 3 to 5 days following full-body
desquamation of the superficial epidermis. The
mortality rate is 3% for children, 50% in adults,
and nearly 100% in adults with underlying dis-
ease (chronic renal insufficiency or immuno-
suppression).

MANAGEMENT

Treatment for SSSS is dependent on early
recognition and prompt identification of the
primary infectious source. Once the infectious
source of S. aureus is cleared, the production
of toxin is stopped. The treatment of choice is
	-lactamase-resistant antibiotics, such as, di-
cloxacillin, cloxacillin, or cephalexin, for a min-
imum of 7 days.

Topical care includes gentle cleansing baths
and compresses, topical emollients (hydrated
petrolatum, silver sulfadiazine), or antibiotic
ointments (mupirocin) to decrease tenderness
and pruritus. Identification and treatment of
asymptomatic carriers at the same time is im-
portant to eradicate further spread.

In seriously affected newborns, hospitaliza-
tion, isolation from other neonates, and treat-
ment with IV oxacillin may be needed.
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Toxic shock syndrome (TSS) is an acute exotoxin-
mediated illness caused by S. aureus and character-
ized by rapid onset of fever, generalized skin and

mucosal erythema, hypotension, and multisystem
failure, sometimes leading to shock.

TOXIC SHOCK SYNDROME

Synonyms Staphylococcal scarlet fever.

EPIDEMIOLOGY

Age 15 to 35 years. Less often in children or
elderly.
Gender F �� M.
Race White � black.
Incidence Uncommon.
Etiology S. aureus-producing TSS exotoxin-1
(TSST-1).

PATHOPHYSIOLOGY

Ninety-five percent of TSS cases are in women
using highly absorptive vaginal tampons during
menses. Other TSS cases are seen with surgical

wounds, vaginal contraceptive devices, postpar-
tum infections, deep abscesses, nasal packings,
postoperative infections, insulin pump infusion
sites, and so on.

TSS is caused by S. aureus colonization and
the subsequent production of TSST-1. TSST-1
is directly toxic to multiple organs; it impairs
clearance of endogenous endotoxins and acts as
a superantigen to mediate damage. Thus, TSST-1
leads to a decrease in vasomotor tone, leakage of
intravascular fluid, hypotension, and end-organ
failure.

HISTORY

TSS starts with high fever and systemic symp-
toms, which may include myalgias, muscle ten-
derness, hypotension, headache, confusion,
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disorientation, pharyngitis, seizures, vomiting,
diarrhea, or dyspnea. The skin is diffusely red
and painful and the patient appears severely ill.

PHYSICAL EXAMINATION

Skin Findings
Type Maculopapular rash, edema, bullae,
desquamation (Fig. 20-13A, B).
Color Bright red.
Distribution Generalized.
Sites of Predilection Edema is most marked
on face, hands, feet.
Mucous Membranes Bulbar conjunctiva in-
jections, subconjunctival hemorrhages (Fig.
20-13C). Tongue strawberry red. Ulcerations
may be present.
Nails May be shed, get Beau’s lines.
Hair Telogen effluvium (loss of hair) may be
seen 2 to 6 months later.

General Findings
Fever Malaise, myalgia, vomiting, diarrhea,
hypotension, and shock.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of TSS includes SSSS,
scarlet fever, erythema multiforme, toxic epi-
dermal necrolysis, drug reaction, viral infection,
Kawasaki’s disease, Rocky Mountain spotted
fever, other bacterial infections, urticaria, or ju-
venile rheumatoid arthritis.

The Centers for Disease Control and Preven-
tion has set a list of criteria for the diagnosis of
TSS. Four of the following criteria plus desqua-
mation or five of the following criteria without
desquamation must be present:

1. Fever � 38.9�C (102�F).
2. Rash (diffuse erythema and edema).
3. Desquamation 1 to 2 weeks after acute

episode.

A

FIGURE 20-13 Toxic shock syndrome A. Diffuse erythema and a maculopapular eruption on the back of
a young woman with toxic shock syndrome. B. Close-up of the bright red papular rash coalescing into a conflu-
ent plaque. (continued)

B
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FIGURE 20-13 (continued) C. Facial edema and conjunctival injection in the same woman.
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4. Hypotension.
5. Involvement of three or more organ systems:

gastrointestinal, muscles, mucous mem-
branes, kidney, liver, hematologic, or cen-
tral nervous system.

6. Negative blood and cerebrospinal fluid
(CSF) cultures; negative serologic tests for
Rocky Mountain spotted fever, leptospiro-
sis, and measles.

LABORATORY EXAMINATIONS 

Dermatopathology Confluent epidermal
necrolysis, vacuolar changes at the dermal–
epidermal junction, and a superficial and inter-
stitial inflammatory infiltrate.
Gram’s Stain Vaginal swabs will show leuko-
cytes and gram-positive cocci in clusters.
Bacterial Cultures Affected sites (vagina,
throat, nose, conjunctiva, blood, or stool) will
grow S. aureus.

COURSE AND PROGNOSIS

Untreated TSS has a high morbidity and mortal-
ity rate. Complications include decreased renal

function, prolonged weakness, protracted myal-
gias, vocal cord paralysis, upper extremity
paresthesias, carpal tunnel syndrome, arthral-
gias, amenorrhea, and gangrene. Treating TSS
reduces the mortality rate from 15% to 3%, and
deaths are secondary to refractory hypotension,
respiratory distress, cardiac arrhythmias, car-
diomyopathy, encephalopathy, metabolic acido-
sis, liver necrosis, or disseminated intravascular
coagulation.

MANAGEMENT

Cases usually require hospitalization in an in-
tensive care unit to manage hypotension (with
fluids and vasopressors), electrolytes, metabolic
and nutritional support. Foreign bodies (tam-
pons, nasal packing, surgical meshes) should be
removed and the area should be irrigated to re-
duce bacterial overgrowth. The patient should
be started on 	-lactamase-resistant antibiotics
such as dicloxacillin, cloxacillin, or cephalexin.
Antibiotics that suppress toxin formation, such
as, clindamycin, rifampin, or fluoroquinolones,
may be useful.

Erythrasma is a superficial, localized bacterial infec-
tion caused by Corynebacterium minutissimum af-

fecting the intertriginous areas of the toes, groin, or
axillae.

ERYTHRASMA

Synonyms Greek, “red spot” disease.

EPIDEMIOLOGY

Age 5 to 14 years. More common in adults.
Gender M � F.
Incidence Uncommon.
Predisposing Factors May coexist with tinea
cruris or tinea pedis.
Etiology C. minutissimum.

PATHOPHYSIOLOGY

Erythrasma is a C. minutissimum overgrowth in
the stratum corneum of warm, moist intertrig-
inous areas of the skin. Predisposing factors in-
clude diabetes, warm humid climate, poor
hygiene, hyperhidrosis, obesity, advanced age,
and immunocompromised states.

HISTORY

Erythrasma begins in body folds such as the
web spaces between the toes, the groin, or the
axillae. It tends to be chronic for months or
years with symptoms of pruritus or pain from
maceration. Systemic symptoms are not pres-
ent.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, patches, plaques, scale.
Color Red or brownish-red.
Arrangement Scattered discrete lesions coa-
lescing into confluent patches.
Distribution Toe web spaces (Fig. 20-14),
groin, axilla, intergluteal fold.



DIFFERENTIAL DIAGNOSIS

Erythrasma is often confused with a dermato-
phyte infection (i.e., tinea pedis, tinea cruris),
seborrheic dermatitis, candidal infection, or in-
tertrigo.

LABORATORY EXAMINATIONS

Gram’s Stain Gram-positive rods and fila-
ments.
Wood’s Lamp Fluoresces a characteristic
coral red color owing to the production of
porphyrins by the corynebacterial organisms.

COURSE AND PROGNOSIS

Erythrasma tends to be a chronic condition per-
sisting for months to years if untreated. There
are only minor skin symptoms of pruritus or
maceration and no systemic symptoms. Re-
lapses after treatment are common, typically
about 6 months later.

MANAGEMENT

Erythrasma can be controlled and prevented with
antibacterial soaps and washes and less restrictive
clothing. Effective topical therapies include 10%
to 20% aluminum chloride, erythromycin, clin-
damycin, or miconazole creams.
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FIGURE 20-14 Erythrasma Scale and maceration in the toe-web spaces that fluoresces with Wood’s lamp.

Meningococcemia is a severe bacterial septicemia
characterized by fever, petechial or purpuric lesions,

hypotension, and signs of meningitis associated with
high morbidity and mortality.

MENINGOCOCCEMIA

Synonyms Waterhouse–Friderichsen syndrome.

EPIDEMIOLOGY

Age 6 months to 1 year and young adults.
Gender M � F, 3:1.
Incidence Uncommon.

Risk Groups Asplenic patients or complement
deficiency (C5, C6, C7, or C8), properdin, or Ig
deficiency.
Etiology N. meningitidis, a gram-negative
diplococcus that seeds the blood from the na-
sopharynx (carrier rate: 5%–15%). Strains A, B,
C, Y, and W-135 are most implicated in human
disease.
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Transmission Person-to-person inhalation of
droplets of nasopharyngeal secretions.
Season Winter, spring.
Geography Worldwide. Occurs in epidemics
or sporadically.

PATHOPHYSIOLOGY

The primary focus of N. meningitidis is usually
a subclinical nasopharynx infection. Transmis-
sion is by respiratory droplets with an incuba-
tion period of 2 to 10 days. In most people,
infection leads to a lifelong carrier state.

When meningococcemia does occur, hematoge-
nous dissemination of the diplococcus seeds the
skin and meninges, especially in the presence of
a concurrent viral illness or tobacco smoke. En-
dotoxin is thought to be involved in causing hy-
potension and vascular collapse. Meningococci
are found within endothelial and polymor-
phonuclear cells leading to local endothelial
damage, thrombosis, and necrosis of the vessel
walls. Edema and infarction of overlying skin,
with extravasation of red blood cells, is respon-
sible for the characteristic macular, papular, pe-
techial, hemorrhagic, and bullous lesions.
Similar vascular lesions occur in the meninges
and in other tissues. The frequency of hemor-
rhagic cutaneous manifestations in meningo-
coccal infections, compared to infections with
other gram-negative organisms, may be owing

to increased potency and/or unique properties
of meningococcal endotoxins for the dermal re-
action. Chronic meningococcemia is rarely seen
in children but during periodic fevers, rash, and
joint manifestations, meningococci can be iso-
lated from the blood. It is thought that an un-
usual host–parasite relationship is central to
this persistent infection. In fulminant meningo-
coccemia, disseminated intravascular coagula-
tion can be seen.

HISTORY

Acute meningococcemia may present as a flulike
illness with spiking fevers, chills, arthralgias, and
myalgias. Hemorrhagic skin lesions and pro-
found hypotension may be evident within a few
hours of onset. Chronic meningococcemia man-
ifests as intermittent fevers, rashes, myalgias,
arthralgias, headaches, and anorexia.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, petechiae, urticaria, purpura,
ecchymoses, necrosis (Fig. 20-15).
Color Pink, red with pale grayish center.
Distribution Trunk, extremities � face, palms,
and soles.
Mucous Membranes Petechiae on conjunc-
tiva and other mucous membranes.

FIGURE 20-15 Meningococcemia Stellate necrotic areas on the legs of a child with meningococcemia.



General Findings
High Fever Acutely ill with marked prostra-
tion tachypnea, tachycardia, hypotension, CNS;
50% to 88% develop meningitis, meningeal ir-
ritation, altered consciousness.
Other Rarely, septic arthritis, purulent peri-
carditis, bacterial endocarditis, adrenal hemor-
rhage (Waterhouse–Friderichsen syndrome).

DIFFERENTIAL DIAGNOSIS

Meningococcemia can mimic other acute bac-
teremias and endocarditis, acute hypersensitivity
vasculitis, enteroviral infections, Rocky Moun-
tain spotted fever, toxic shock syndrome, pur-
pura fulminans, Sweet’s syndrome, Henoch–
Schönlein purpura, typhoid fever, erythema
multiforme, or gonococcemia.

LABORATORY EXAMINATIONS

Dermatopathology Leukocytoclastic vasculi-
tis, thrombosis, and meningococcal organisms
may be demonstrated in the lumina of vessels,
within thrombi in perivascular spaces, or in the
cytoplasm of endothelial cells.
Gram’s Stain Skin lesion stains for gram-
negative diplococci in up to 85% of cases.
Cultures Blood, skin, CSF, synovial, and peri-
cardial cultures have low sensitivity.

Latex Agglutination A, B, C, Y, and W-135
antigens in CSF and urine have high specificity,
but low sensitivity.
Polymerase Chain Reaction Polymerase
chain reaction of skin specimens is more sensi-
tive and specific than blood or CSF.

COURSE AND PROGNOSIS

Meningococcemia, if undiagnosed and untreated,
ends fatally. Adequately treated, recovery rate for
meningitis or meningococcemia is �90%. Mor-
tality for severe disease or Waterhouse–Friderich-
sen syndrome remains high. Prognosis is poor
when late symptoms or purpura and ecchymosis
are present at time of diagnosis.

MANAGEMENT

Prompt recognition and treatment of acute
meningococcemia is critical. The treatment of
choice is high-dose IV penicillin. For penicillin-
allergic individuals, IV chloramphenicol is rec-
ommended. In areas of high penicillin resistance,
third-generation cephalosporin is effective.
Chronic meningococcemia is treated with lower
doses of the same antibiotics. All contacts (fam-
ily, day care, hospital) should be treated prophy-
lactically with rifampin. A vaccine that protects
against serotypes A, C, Y, and W-135 is available
and routinely given to patients at high risk for in-
fection (students, military, etc.).
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Gonococcemia is a severe bacterial infection caused
by Neisseria gonorrhoeae in the bloodstream char-

acterized by fever, chills, scanty acral pustules, and
septic polyarthritis.

GONOCOCCEMIA

Synonyms Disseminated gonococcal infec-
tion, gonococcal arthritis–dermatitis syndrome.

EPIDEMIOLOGY

Age Females: 15 to 19 years. Males: 20 to 24 years.
Gender F � M.
Race Whites � blacks.
Incidence 600000 in the United States annu-
ally, second most common sexually transmitted
disease after chlamydia.
Etiology N. gonorrhoeae, a gram-negative
diplococcus.

PATHOPHYSIOLOGY

Gonococcus is sexually transmitted from a pri-
mary mucosal site, such as, endocervix, urethra,
pharynx, or rectum. Three percent of patients
with untreated mucosal gonococcal infection
develop bacteremia caused by host factors
(menses, pregnancy, complement deficiency,
human immunodeficiency virus, systemic lupus
erythematosus), which lead to infection of the
skin, joints, and other organs. Most signs and
symptoms of gonococcemia are manifestations
of immune complex formation and deposition.
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HISTORY

Gonorrhea is a sexually transmitted mucosal in-
fection that begins with fever, anorexia, malaise,
and shaking chills. Three to twenty-one days
later, erythematous and hemorrhagic papules
occur over distal joints with systemic migratory
polyarthralgias.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, pustules (Fig. 20-16A), hemor-
rhagic bullae.
Color Erythematous to purple to black.
Size 1 to 5 mm.
Distribution Acral, arms � legs, joints of hands
or feet (Fig. 20-16B).
Mucous Membranes Oropharynx, urethra,
anorectum, or endometrium asymptomatically
colonized with N. gonorrhoeae.

General Findings
Fever 38�C to 39�C.
Other Rare tenosynovitis, septic arthritis, �
infection at other sites/organs, perihepatitis
(Fitz–Hugh–Curtis syndrome), myopericardi-
tis, endocarditis, meningitis, pneumonitis, adult
respiratory distress syndrome, or osteomyelitis.

DIFFERENTIAL DIAGNOSIS

Gonococcemia can be confused with other
bacteremias, meningococcemia, endocarditis,
infectious arthritis, Lyme disease, infectious
tenosynovitis, Reiter’s syndrome, psoriatic arthri-
tis, syphilis, or systemic lupus erythematosus.

LABORATORY EXAMINATIONS

Dermatopathology Perivascular neutrophilic
infiltrate and neutrophils in pustules in the epi-
dermis. Immunofluorescence of skin lesion
biopsy or skin smear shows N. gonorrhoeae in
60% of cases.
Gram’s Stain or Bacterial Culture Mucosal
sites (pharynx, urethra, cervix, or rectum) yield
80% to 90% positive cultures. Skin biopsy, joint
fluid, blood only has a 10% chance of positive
culture.
Polymerase Chain Reaction 79% sensitivity
and 96% specificity, performed on urethral
specimens or first-void urine specimen; it is a
noninvasive, rapid test. However, polymerase
chain reaction cannot report antibiotic sensitiv-
ities; therefore, they do not eliminate the need
for culture.
Serology Latex agglutination, ELISA, im-
munoprecipitation, and complement fixation

A

FIGURE 20-16 Gonococcemia A. Hemorrhagic macule over the joint of a young female patient infected
with gonococcus. B. Hemorrhagic papule on the foot of a young man infected with gonococcus. 

B



tests have a low sensitivity and specificity; thus,
these tests are not routinely used for diagnosis
of gonococcemia.
Other Elevated WBC and ESR.

COURSE AND PROGNOSIS

Untreated skin and joint lesions of gonococ-
cemia often gradually resolve. Severe untreated
complications of gonococcemia include os-
teomyelitis, meningitis, endocarditis, adult respi-
ratory distress syndrome, and fatal septic shock.

MANAGEMENT

Hospitalization is recommended for initial
therapy, especially for patients who cannot reli-
ably comply with treatment, have uncertain di-

agnoses, or have purulent synovial effusions or
other complications. Patients should be exam-
ined for clinical evidence of endocarditis or
meningitis. Recommended regimens include a
third-generation cephalosporin (ceftriaxone)
until N. gonorrhoeae susceptibilities are obtained.
Then patients can be treated with penicillin G or
ampicillin. An alternative regimen for patients
allergic to 	-lactam drugs is spectinomycin.
Reliable patients with uncomplicated disease
may be discharged 24 to 48 hours to complete
the therapy with oral antibiotics.

The Centers for Disease Control and Preven-
tion recommend that all patients with gonor-
rheal infection be also treated for presumed
coinfection with Chlamydia trachomatis. This
treatment can be easily accomplished with a
tetracycline antibiotic (e.g., doxycycline) or a
macrolide antibiotic (e.g., azithromycin).
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Cat scratch disease is a benign, self-limited zoonotic
infection characterized by skin or conjunctival le-
sion(s) following cat scratches or contact with a cat

and subsequent chronic tender regional lym-
phadenopathy.

CAT SCRATCH DISEASE

Synonyms Cat scratch fever, benign lym-
phoreticulosis, subacute regional lymphadeni-
tis, English-Wear infection.

EPIDEMIOLOGY

Age Younger than 21 years. Median age: 15 years.
Gender M � F.
Incidence 22000 cases in the United States
annually.
Etiology Bartonella henselae � Bartonella quin-
tana.
Season Fall, winter.

PATHOPHYSIOLOGY

Transmission of B. henselae infection in cats oc-
curs with high efficiency via flea vectors. Cat
scratch disease in humans has a transmission
history of kitten or cat contact (scratch, bite,
lick) in 90% of cases.

HISTORY

Seven to twelve days after cat contact (typically
a kitten younger than age 6 months), red

papules develop at the scratch site. Systemically,
mild fever, malaise, chills, general aching, and
nausea may be present. One to four weeks later,
chronic lymphadenitis and regional lym-
phadenopathy can be found and can last 2 to
5 months or longer if fibrosis occurs.

PHYSICAL EXAMINATION

Skin Findings
Type Papule, vesicle, or pustule.
Color Flesh-colored to pink to red.
Size 5 to 15 mm.
Palpation Firm, hot, tender to touch.
Distribution Primary lesion on exposed skin
of head, neck, or extremities.
Mucous Membrane 3-mm yellow granulation
on palpable conjunctiva with preauricular/cer-
vical lymphadenopathy (5%, oculoglandular
syndrome of Parinaud).
Other Urticaria (
5%), maculopapular/vesicu-
lopapular lesions, erythema nodosum, or annu-
lar erythema.

General Findings
Fever Malaise, fatigue, weakness, headache.
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Lymphadenopathy Regional lymphadenopa-
thy: solitary, moderately tender, mobile, may
suppurate (Fig. 20-17).
Other Less commonly encephalitis, pneu-
monitis (15%), thrombocytopenia, osteomyelitis
(15%), hepatitis, or abscesses in liver or spleen.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of cat scratch disease
includes suppurative bacterial lymphadenitis,
atypical mycobacteria, sporotrichosis, tu-
laremia, toxoplasmosis, infectious mononucle-
osis, tumors, sarcoidosis, lymphogranuloma
venereum, and coccidioidomycosis.

LABORATORY EXAMINATIONS

Dermatopathology Affected lymph nodes
will show central necrosis surrounded by necro-
biosis and palisaded histiocytes; multinucleated
giant cells and eosinophils may also be seen.
Warthin–Starry stain may demonstrate the
gram-negative bacillus. Fluorescent antibody
tests and antibody titers to B. henselae are usu-
ally high during the first few weeks after the
onset of lymphadenopathy.

COURSE AND PROGNOSIS

In immunocompetent hosts, cat scratch disease is
a benign, self-limited disease characterized by ten-
der regional lymphadenitis that has a good prog-
nosis and usually resolves in 2 to 4 months. In rare
cases, cat scratch disease may persist longer.

In immunosuppressed patients, a more se-
vere and complicated disease course with en-
cephalitis, pneumonitis, thrombocytopenia,
osteomyelitis, hepatitis, abscesses in liver or
spleen may occur.

MANAGEMENT

Cat scratch disease is self-limited and seems un-
responsive to antibiotics; thus, needle aspiration
of suppurative nodes and supportive care (anal-
gesics) will give symptomatic relief. Doxycycline
plus rifampin and azithromycin have been used
and, if started early in the disease, may be of
slight benefit. Rarely is surgical removal of
lymph nodes necessary. Of note, the disease is
self-limited in the cat as well; thus, declawing or
removing the animal is not necessary.

FIGURE 20-17 Cat scratch disease Suppurative nodule in a child with cat scratch exposure, with adjacent
enlarged lymph node. 
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MYCOBACTERIAL INFECTIONS

LEPROSY

Leprosy is a chronic infection caused by My-
cobacterium leprae, a bacillus that has a predilec-
tion for peripheral nerves and the skin. The
clinical manifestations, course, and prognosis of
leprosy depend on the patient’s degree of im-
munity to M. leprae.

CLASSIFICATION

1. Tuberculoid (TT): high host T-cell resist-
ance (Th1), 1 to 5 skin lesions, no bacilli

2. Borderline tuberculoid (BT): �five larger
skin lesions, peripheral nerve involvement

3. Borderline borderline (BB): both TT and
LL, many skin lesions, many bacilli

4. Borderline lepromatous (BL): many skin le-
sions, leonine facies, late neural lesions

5. Lepromatous (LL): no host T cell (Th2),
generalized disease, huge globi of bacilli

Synonyms Hansen’s disease.

EPIDEMIOLOGY

Age Peaks: 10 to 15 years and 30 to 60 years.
Gender M � F.
Prevalence Worldwide: 224700 cases in 2007.
Etiology M. leprae, a slender acid-fast bacillus
(AFB) 3.0 � 0.5 m.
Geography Africa, southeast Asia, South/
Central America. Endemic in Louisiana, Hawaii,
and California.

PATHOPHYSIOLOGY

Leprosy is caused by M. leprae of the nasal, oral,
or eroded skin of an infected person being trans-
mitted to a susceptible host via nasal mucosa,
open skin wound, or contaminated needle.
Although humans are the main reservoir for
M. leprae, armadillos (Louisiana), monkeys, chim-
panzees, and mice can harbor the organism.

M. leprae is an obligate intracellular parasite
that targets macrophages and Schwann cells re-
quiring cooler (
35�C) body sites (peripheral
nerves, skin, nose, mucous membranes, bones,
viscera) to grow. Depending on the host’s level
of cell-mediated immunity (lepromin test), the
disease can progress (Th2 response, interleukin
4 [IL-4], IL-10), plateau, or resolve sponta-
neously (Th1 response, IL-2, IFN-�).

HISTORY

The incubation period from the time of exposure
can be anywhere from 4 to 10 years. Childhood
leprosy begins with small hyperemic self-resolving
macules that, after 18 to 24 months, disappear
with a wrinkled, hypopigmented scar. There is a
quiescent period until adolescence or adulthood
when the more typical skin lesions and neural
involvement becomes apparent.

PHYSICAL EXAMINATION

Skin Findings
Type Macules (TT) to papules, nodules, infil-
trated plaques (LL).
Color Red or hypopigmented.
Size Few millimeters to several centimeters.
Shape Annular, oval, round (Fig. 20-18).
Palpation Anesthetic or hypoesthetic infil-
trated plaques.
Distribution Face—“leonine” facies, buttocks,
lower extremities.
Mucus Membranes Tongue: nodules, plaques,
fissures.
Hair Absent in skin lesions.

General Findings
Nerves Enlarged peripheral nerves (facial,
greater auricular, ulnar, radial, median, com-
mon peroneal or posterior tibial nerves), anes-
thesia of skin lesions, neuropathic changes
(muscle atrophy), vasomotor instability, or se-
cretory disturbances.
Eyes Dry eyes. Anterior chamber can be in-
volved with resultant glaucoma and cataract
formation (LL). Corneal damage and uveitis
can also occur.
Testes May be involved with resultant hypog-
onadism (LL).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of leprosy is broad
given the wide spectrum of clinical disease. Lep-
rosy can be mistaken for tinea corporis, pityria-
sis alba, tinea versicolor, seborrheic dermatitis,
vasculitides, panniculitides lichen planus, scle-
roderma, cellulitis, vitiligo, morphea, granu-
loma annulare, drug reaction, sarcoidosis,
leishmaniasis, syphilis, lupus erythematosus,
annular erythema, cutaneous T-cell lymphoma,
or cutaneous tuberculosis (TB).
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LABORATORY EXAMINATIONS

Dermatopathology TT lesions will show per-
ineural granuloma formation. Cutaneous
nerves will be edematous. AFB will be sparse or
absent. LL lesions will show an extensive cellu-
lar infiltrate of plasma cells, lymphocytes, and
Virchow cells (macrophages are loaded with
M. leprae) separated from the epidermis by a
narrow zone of normal collagen (Unna band, or
Grenz zone). Skin appendages are destroyed.
Slit Skin Smear A small skin incision (from
earlobes or skin lesions) is made and the site is
scraped for tissue fluid and organisms visual-
ized with Ziehl–Neelsen, Gram, Fite, Wade, Su-
dan III, Sudan IV, or methenamine silver
stainings. Organisms will be found in 100% of
LL cases, 75% of BT/BL cases, and only 5% of
TL cases.
Lepromin Test (Mitsuda test) Intradermal in-
jection of heat-killed M. leprae-positive (nodule
forms at injection site 3–4 weeks later) in TT
and BT leprosy.

COURSE AND PROGNOSIS

Leprosy is a disfiguring, socially stigmatizing
disease whose treatment may be complicated by
reactional phenomena triggered by antimicro-
bial drugs, pregnancy, other infections, or even
mental distress.

1. Lepra type 1 reactions: The skin lesions be-
come inflamed and painful with severe
edema of the hands, feet, and face because
of type IV delayed hypersensitivity reaction.
Treatment of choice: prednisone.

2. Lepra type 2 reactions (erythema nodosum
leprosum): Painful red nodules appear on
the face and limbs and form abscesses or ul-
cerate because of immune complexes with
cutaneous and small vessel vasculitis. Treat-
ment of choice: thalidomide.

3. Lucio’s reaction: Irregularly shaped erythema-
tous plaques appear and may ulcerate or be-
come necrotic with thrombotic phenomena.

After drug therapy, the main complications are
neurologic: contractures of the hands and feet.

MANAGEMENT

WHO recommends multidrug therapy based
on patient age and number of bacilli.

In children aging 5 to 14 years with pau-
cibacillary single lesion leprosy, only one dose of
rifampin, ofloxacin, and minocycline is needed.

In children younger than 14 years with multi-
bacillary disease, 12 to 18 months of sulfones
(dapsone) are the treatment of choice if there is
no G6PD deficiency. Because of dapsone resist-
ance, rifampin should be given in conjunction
with dapsone for 6 months for the treatment of

FIGURE 20-18 Borderline lepromatous leprosy Annular, anesthetic plaque in a child with leprosy. 



TT and BT. Clofazimine should be added for
treatment of BB, BL, and LL disease and contin-
ued for at least 2 years and until skin smears are
negative.

After the first dose of medication, the patient
is no longer infectious to others and after com-
pletion of the multidrug therapy, patients are
considered cured. Relapses are uncommon and
bacilli may still be found on the patients, but
they are nonviable.

CUTANEOUS TB 

Cutaneous TB is highly variable in its clinical
presentation depending on the route of My-
cobacterium tuberculosis inoculation and the
host response.

Etiology M. tuberculosis � Mycobacterium
bovis, bacille Calmette-Guérin.
Transmission Exogenous, autoinoculation, or
endogenous.

PATHOPHYSIOLOGY

TB is caused by the AFB M. tuberculosis. It
spreads in saliva droplets via inhalation, inges-
tion, or inoculation. The host may be previously
sensitized versus never exposed, which leads to
different degrees of cell-mediated immunity
and different clinical presentations. Lesions can
be from direct inoculation of the skin or mu-
cosa (TB chancre, TB verrucosa cutis) from an
exogenous source, or skin lesions can be from
an endogenous infection (scrofuloderma, mili-
tary TB, TB gumma, orificial TB, lupus vul-
garis). Finally, there are also skin immune
reactions to M. tuberculosis called tuberculids.

HISTORY

The clinical presentation of M. tuberculosis de-
pends upon the inoculation route, mode of
spread, and host cellular immune response.

TB chancre develops 2 to 4 weeks after inoc-
ulation, starts as a papule, enlarges to a
nodule, erodes to an ulcer, and heals spon-
taneously in 3 to 12 months.

TB verrucosa cutis begins as a wartlike
papule, enlarges to a plaque, which may
exude pus or keratinaceous debris, then
heals spontaneously after several years.

Scrofuloderma begins as subcutaneous nodule
from underlying lymph node or bone infec-
tion that drains with ulceration and sinus
formation, healing with keloid scarring.

Orificial TB occurs near an orifice draining
an active TB infection (pulmonary, intes-
tinal, or anogenital). It begins a papule that
painfully ulcerates and will not heal spon-
taneously.

Lupus vulgaris begins as a plaque, ulcer, veg-
etating lesion, tumor, or papulonodular
lesion in a DTH-sensitized host, which can
persist for years and heal with scarring.

Miliary TB usually occurs in the setting of
pulmonary TB and bacteremia. The skin
lesions present as tiny papules, vesicles that
heal with scarring.

TB gumma usually occurs with bacteremia.
The skin lesions present as subcutaneous
nodules that drain with ulceration and
sinus formation.
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There has been a resurgence of TB
worldwide because of human im-
munodeficiency virus, Mycobac-
terium tuberculosis resistance,

increased immunosuppressive therapies, and in-
creased human migration.

Synonyms Prosector’s wart, lupus verrucosus,
TB cutis colliquativa, TB cutis orificialis, TB
luposa, TB cutis acute generalista, metastatic TB
abscess.

CLASSIFICATION

Exogenous Infection
1. Tuberculous chancre: primary inoculation

TB through skin/mucosa in nonimmune
host.

2. TB verrucosa cutis: inoculation TB through
skin/mucosa in previously exposed host.

Endogenous Spread
1. Scrofuloderma: skin TB from underlying

TB focus (lymph node, bone).
2. Orificial TB: autoinoculation of skin/mu-

cosa in setting of impaired immunity.
3. Lupus vulgaris: direct extension, spread,

reinfection in DTH T-cell-immune patient.
4. Miliary TB: hematogenous spread from

lungs in low-immunity patient.
5. TB gumma: hematogenous spread during

bacteremia and lowered resistance.

EPIDEMIOLOGY

Age All ages.
Incidence 300/100000 in developing countries.



PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, ulcers (TB chancre;
Fig. 20-19), crusts, plaques, nodules.
Color Red to reddish-brown.
Diascopy (i.e., glass slide on lesion) Reveals
an “apple jelly” yellow-brown coloration.
Distribution Exposed skin: hands, feet, head,
and neck.

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of TB is broad given
the wide spectrum of clinical disease. M. tuber-
culosis can be confused with syphilis, cat scratch
disease, sporotrichosis, Mycobacterium mar-
inum, deep fungal infection, sarcoidosis, warts,
hypertrophic lichen planus, hidradenitis suppu-
rativa, acne conglobata, herpes simplex virus,
recurrent aphthous stomatitis, varicella, pityria-
sis lichenoides et varioliformis acuta, viral exan-
thems, lymphoma, lupus erythematous, leprosy,
leishmaniasis, or panniculitis.

LABORATORY EXAMINATIONS

Dermatopathology 

1. TB chancre: nonspecific inflammation with
necrosis and bacilli, then Langerhans cells,

lymphocytes, caseation necrosis, and no
bacilli.

2. TB verrucosa cutis: pseudoepitheliomatous
hyperplasia, microabscesses, sparse granu-
lomatous foci, few bacilli.

3. Scrofuloderma: granulation tissue and
caseation necrosis in deeper dermis with
bacilli in pus.

4. Orificial TB: nonspecific inflammation and
necrosis, bacilli easy to find.

5. Lupus vulgaris: well-developed tubercles,
no visible bacilli.

6. Miliary TB/TB gumma: necrosis and ab-
scesses with abundant bacilli.

Culture M. tuberculosis can be grown from all
clinical forms of TB.
Polymerase Chain Reaction Detects M. tuber-
culosis DNA in tissue in all forms of TB.
Skin Testing Intradermal skin test converts
from negative to positive in TB chancre; is neg-
ative in military TB and TB gumma; is positive
in lupus vulgaris, scrofuloderma, and TB verru-
cosa cutis; and is variable in orificial TB.

COURSE AND PROGNOSIS

The course of cutaneous TB is variable.

A TB chancre heals spontaneously in 3 to
12 months.

SECTION 20 CUTANEOUS BACTERIAL INFECTIONS 381

FIGURE 20-19 Cutaneous tuberculosis Primary inoculation site on the thigh with associated inguinal lym-
phadenopathy and a positive tuberculin test demonstrated on the arm. (Reproduced with permission from TB
Fitzpatrick et al. Color Atlas and Synopsis of Clinical Dermatology. 4th ed. New York, NY: McGraw-Hill; 2001).



TB verrucosa cutis heals spontaneously after
several years.

Scrofuloderma heals slowly with keloid scar-
ring.

Orificial TB results in an ulcer that is painful
and will not heal spontaneously.

Lupus vulgaris lesions persist for years and
heal with scarring.

Miliary TB/TB gumma heals slowly with scar-
ring.

MANAGEMENT

The treatment for cutaneous TB is the same as
for pulmonary TB. Isoniazid and rifampin, ri-
fapentine, or rifabutin supplemented with
ethambutol, streptomycin, or pyrazinamide can
be used for 9 to 12 months. Shorter courses can
be attempted with a four-drug regimen. Second-
line agents include cycloserine, ethionamide,
protionamide, thiacetazone, P-aminosalicylic
acid, capreomycin, viomycin, amikacin,
kanamycin, levofloxacin, gatifloxacin, and mox-
ifloxacin.

ATYPICAL MYCOBACTERIA:
MYCOBACTERIUM MARINUM

Atypical mycobacteria are commonly found in
the water and soil and have low-grade patho-
genicity. M. marinum infection follows trau-
matic inoculation in a fish tank, swimming
pool, or brackish water.
Synonyms Swimming pool granuloma, fish
tank granuloma, infection by Mycobacterium
balnei.

EPIDEMIOLOGY

Age All ages.
Gender M � F.
Incidence Uncommon.
Etiology M. marinum in fresh water or salt-
water fish.

PATHOPHYSIOLOGY

M. marinum infection occurs after traumatic
inoculation through the skin and exposure to
contaminated fish, fish tank, swimming pool,
lake, or other aquatic environment.

HISTORY

Red papules appear at the site of inoculation. Over
a period of 3 weeks, the papules grow to be about

1-cm nodules and break down into ulcers or
plaques and may remain as a single lesion or
spread proximally along the course of the draining
lymphatics (sporotrichoid spread). In immune-
competent hosts, systemic symptoms are absent.

PHYSICAL EXAMINATION

Skin Findings
Type Papule (Fig. 20-20), nodule, plaque, ulcer.
Color Red to reddish-brown.
Size 2 mm to 1 cm.
Arrangement Solitary lesion. Linear lesions in
a “sporotrichoid pattern.”
Distribution Arms � legs.

General Findings 
Lymphadenopathy Regional lymphadenopa-
thy.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for M. marinum in-
fection includes warts, sporotrichosis, blasto-
mycosis, M. tuberculosis, leishmaniasis, syphilis,
or foreign body reaction.

LABORATORY EXAMINATIONS

Dermatopathology Early lesions will show
dermal inflammation with lymphocytes, neu-
trophils, and histiocytes. Older lesions show ep-
ithelial cells and Langerhans giant cells. AFB stain
demonstrates M. marinum in only 50% of cases.
Smears of exudates can also demonstrate AFB.
Bacterial Culture M. marinum will grow at
32�C in 2 to 4 weeks on Lowenstein–Jensen
medium and is photochromogenic, differentiat-
ing it from the other atypical mycobacteria (i.e.,
Mycobacterium ulcerans or Mycobacterium for-
tuitum).

COURSE AND PROGNOSIS

M. marinum lesions tend to heal spontaneously
in 1 to 2 years. Occasionally, deeper infections
can be complicated by tenosynovitis, septic
arthritis, or osteomyelitis. Immunocompro-
mised hosts may have disseminated disease.

MANAGEMENT

For M. marinum treatment, antibiotic sensitivity
testing should be performed and systemic
minocycline, doxycycline, clarithromycin (� ri-
fampin), rifampin (� ethambutol), trimetho-
prim-sulfamethoxazole, or ciprofloxacin are
effective. Surgery is not recommended.
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Synonyms Lyme disease, erythema migrans,
Lyme arthritis.

EPIDEMIOLOGY

Age Peaks: 5 to 9 years and 50 to 54 years.
Gender Children: M � F. Adults: F � M.
Incidence Common. In endemic areas, 5% to
10% of the population. Connecticut: 70 cases/
100000. Maryland: 10 cases/100000. Ninety
percent of US cases between Maryland and
Maine. Sweden: 69 cases/100000.
Race Whites � all other races.
Etiology The spirochete Borrelia burgdorferi is
responsible for Lyme disease in the United States.
B. burgdorferi also occurs in Europe, but the two

dominant genospecies there are B. burgdorferi
garinii and B. burgdorferi afzelii afzelii.
Season United States: Eighty percent summer
in Midwestern and NE; spring in NW.
Geography The US northeast coast (Massa-
chusetts, Rhode Island, Connecticut, New York,
New Jersey, Pennsylvania, Delaware, Maryland),
midwest (Minnesota, Wisconsin), and west (Cal-
ifornia, Oregon, Nevada, Utah). In Europe, Lyme
borreliosis occurs widely throughout the conti-
nent and Great Britain. It also occurs in Australia.

PATHOPHYSIOLOGY

B. burgdorferi is transmitted by the bite of deer
ticks (Ixodes scapularis or Ixodes dammini) in
eastern United States and Great Lakes region,
black-legged ticks (Ixodes pacificus) in the west-
ern United States, Ixodes ricinus in Europe, and
Ixodes persulcatus in Asia. Borrelia is transmit-
ted to humans following biting and feeding of
ticks or nymphs (Fig. 20-21).
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FIGURE 20-20 Mycobacterial infection Erythematous plaque with central pustule on the neck of a child
exposed to Mycobacterium marinum.
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The annular lesions of erythema
migrans can range from 1 or 2 cm
to tens of centimeters in size.

Lyme borreliosis is a spirochetal infectious disease
transmitted to humans by the bite of an infected tick.
Lyme disease, the syndrome occurring early in the
infection, is characterized by a transient annular rash

(erythema chronicum migrans, ECM), followed by
late involvement of the joints, nervous system,
and/or heart.

LYME BORRELIOSIS
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FIGURE 20-21 Lyme borreliosis A blood-distended nymph Ixodes scapularis feeding on human skin.
Borrelia transmission usually occurs after prolonged attachment and feeding (36 hours).
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Lyme borreliosis begins with the rash of ery-
thema migrans, which occurs at the site of the
tick bite soon after inoculation. The rash per-
sists for 2 to 3 weeks. Secondary lesions occur
following hematogenous dissemination to the
skin. The late joint manifestations appear to be
mediated by immune-complex formation.
Meningitis results from direct invasion of CSF.
The pathogenesis of cranial and peripheral neu-
ropathies in Lyme disease is unknown, but
might also result from immune mechanisms.

HISTORY

An infected tick must be on a person 2 to 3 days
to feed before passing on the infection. Lyme
borreliosis has an incubation period of 1 to 36
days (median, 9 days) after the tick bite. Of note,
only 14% of Lyme borreliosis cases are aware of
a preceding tick bite. Early Lyme disease is char-
acterized by malaise, fatigue, lethargy, headaches,
fever, chills, stiff neck, arthralgias, myalgias,
backaches, anorexia, sore throat, nausea, dyses-
thesia, vomiting, abdominal pain, and photo-
phobia; 75% of patients will have an associated
erythema chronicum migrans rash. Early Lyme
disease symptoms disappear by 1 to 2 months.
Late Lyme disease can occur in 15% of un-
treated cases after several weeks to months. Late
sequelae include joint, neurologic, and cardiac
complications.

PHYSICAL EXAMINATION

Skin Findings
Type Macule, papule, annular plaque.
Color Red to purple.
Size 2 cm to several centimeters (range 3–70
cm, median 15 cm in diameter).
Number Erythema chronicum migrans: solitary
lesion. Multiple secondary lesions develop in 40%
of cases, resemble EM but are smaller, migrate less,
and lack central induration (Fig. 20-22).
Distribution Trunk and proximal extremities,
axillary and inguinal areas.
Mucous Membranes Red throat, conjunctivitis.

Late Skin Findings
Lymphocytoma Cutis Infiltrative nodules
from tick bite on the head, especially ear lobes,
nipples, scrotum, extremities; 3 to 5 cm in di-
ameter; usually asymptomatic.
Acrodermatitis Chronica Atrophicans Ery-
thema on an extremity that slowly extends cen-
trifugally over several months to years, leaving
central areas of atrophy.

General Findings
Fever Malaise, headache.
Lymphadenopathy Regional lymphadenopa-
thy.
Eyes Conjunctivitis, keratitis, iritis, episcleritis,
retrobulbar neuritis.
Rheumatologic (60%) 4 to 6 weeks after the
tick bite, arthralgias, tendonitis, oligoarthritis.
Knee (89%), shoulder (9%), hip (9%), ankle
(7%), and elbow (2%).
Neurologic (20%) 1 to 6 weeks after the tick
bite. Meningitis, encephalitis, sleep disturbances,
difficulty concentrating, poor memory, irritabil-
ity, emotional lability, dementia, cranial neu-
ropathies (optic neuropathy, sixth nerve palsy,
facial or Bell’s palsy, eighth nerve deafness), sen-
sory/motor radiculopathies (pain, dysesthesias,
sensory loss, weakness, loss of reflexes).
Cardiac (10%) 4 weeks after tick bite. Atrioven-
tricular block, myopericarditis, arrhythmias, car-
diomyopathy, and left ventricular dysfunction.
Other Right upper quadrant tenderness,
arthritis, hepatosplenomegaly, muscle tender-
ness, periorbital edema, and abdominal ten-
derness.
Variants 
Lyme disease occurring in Europe is reportedly
milder than in United States, probably as a re-
sult of strain differences in B. burgdorferi. B.
burgdorferi garinii is associated with neurologic
disease while B. burgdorferi afzelii is associated
with a dermatologic manifestation known as
acrodermatitis chronica atrophicans.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of Lyme disease in-
cludes tinea corporis, herald patch of pityriasis
rosea, insect (e.g., brown recluse spider) bite,
cellulitis, urticaria, erythema multiforme, fixed
drug eruption, fibromyalgia, gonococcal arthri-
tis, gout, meningitis, lupus erythematosus, and
secondary syphilis.

LABORATORY EXAMINATIONS

Dermatopathology Perivascular and interstitial
lymphohistiocytic infiltrate containing plasma
cells. Spirochetes can be demonstrated in up to
40% of skin biopsy specimens.
Serology Indirect immunofluorescence anti-
body and ELISA are used to detect antibodies to
B. burgdorferi. Initial antibody response is with
IgM antibodies followed by IgG. Early in Lyme



disease, when only the rash has occurred, as few
as 50% of patients have positive serologies; ade-
quate treatment may block seroconversion. Vir-
tually all cases with late manifestations are
seropositive with a titer �1:256. Positive titers
should be confirmed with a Western blot.
Other Currently, Ixodes ticks removed from
patients can be tested for the presence of Borrelia
infection.

COURSE AND PROGNOSIS

The skin lesions in untreated early Lyme disease
fade in a median time of 28 days. Both EM and
secondary lesions can fade and recur for months.
However, following adequate treatment, early

lesions resolve within several days and late man-
ifestations are prevented. Late manifestations
identified early usually clear following antibiotic
therapy; but a delay may result in permanent
joint, neurologic, or cardiac disabilities.

MANAGEMENT

Education regarding disease prevention, espe-
cially in Lyme endemic areas, includes wearing
long-sleeved shirts and tucking pants into socks
or boot tops may help keep ticks from reaching
the skin, and insect repellents (DEET, perme-
thrin) applied to clothes and exposed skin can
help reduce the risk of tick attachment. Trans-
mission of B. burgdorferi from an infected tick
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FIGURE 20-22 Lyme borreliosis, secondary lesions Enlarging annular plaques on the arm.



usually takes 2 to 3 days of tick attachment;
thus, daily checks for ticks and prompt removal
will prevent infection. Ticks should be removed
with fine-tipped tweezers by grasping the tick
near the skin and pulling it off. Petroleum jelly,
a hot match, or other home remedies are not
recommended.

In children older than 8 years, in endemic ar-
eas, one dose of 200 mg of doxycycline within 72
hours of removing a tick can prevent the devel-
opment of Lyme disease. If skin lesions are appar-
ent, then 30 days of tetracycline, doxycycline,
amoxicillin, or cefuroxime axetil is recom-

mended. In children younger than 8 years, 30 days
of penicillin V or amoxicillin and in penicillin-al-
lergic patients, erythromycin is recommended.

Late Lyme disease, arthritis, and neurologic
complications can be treated with 30 days of
tetracycline, doxycycline, amoxicillin, and IV
ceftriaxone or chloramphenicol for 14 to 30
days if the first oral course is unsuccessful.

Of note, a vaccine, LYMErix, had been con-
sidered for individuals aged 15 to 70 with mod-
erate to high risk, but is no longer available
because of lack of interest.

SECTION 20 CUTANEOUS BACTERIAL INFECTIONS 387



388

Cutaneous fungal infections are categorized as
follows:

1. Superficial: infecting the stratum corneum,
hair, and nails.

The three major genera are Trichophyton,
Microsporum, and Epidermophyton. The
term “tinea” is used to denote fungal infec-
tion and is typically modified by site (e.g.,
tinea capitis, tinea corporis).

Candida is a normal inhabitant of the
oropharynx and gastrointestinal tract.
Moist, wet conditions favor Candida over-
growth and can lead to superficial infection
of the skin.
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If there is any doubt about the di-
agnosis, a fungal culture of affected
hairs and scale can be very helpful.
If systemic treatment is given with-

out improvement, the initial diagnosis is called
into question, but culture after treatment is ex-
tremely low-yield.

TINEA CAPITIS

Tinea capitis is a fungal infection (Microsporum
or Trichophyton) of the scalp and hair charac-
terized by follicular inflammation with painful,
boggy nodules that drain pus and result in hair
loss.

Incidence Most common fungal infection in
childhood. Eight percent of the pediatric popu-
lation.
Etiology Trichophyton tonsurans (90%) in the
United States and West Europe. � Microsporum
canis � M. audouinii � T. verrucosum. T. vio-
laceum � T. tonsurans in Southeast Europe and
North Africa.

HISTORY

Two to four days after exposure, scaly pruritic
patches appear in the scalp with hair loss. Un-
treated, the lesions enlarge. Systemic symptoms
may include cervical lymphadenopathy,
malaise, or fever. Additionally, a systemic allergy
to fungal elements can be seen (see “Tinea and
Id Reaction”).

PHYSICAL EXAMINATION

Skin Lesions
1. Ectothrix (infection on the outside of the

hair shaft).
a. Gray patch ringworm. Brittle hair; shafts

break off close to scalp surface. Caused
by M. audouinii and M. canis (Fig. 21-1).

2. Deep: involving the dermis and subcuta-
neous tissues.

Subcutaneous mycoses are the result of
implantation and include chromoblasto-
mycoses, mycetoma, sporotrichosis, basid-
iobolomycosis, and lobomycosis.

Deep mycoses are the result of hematogenous
spread or extension from an underlying struc-
ture. True pathogens infect hosts with normal
immunity and include histoplasmosis, coccid-
ioidomycosis, and paracoccidioidomycosis.
Opportunistic pathogens infect immunocom-
promised hosts and include disseminated can-
didiasis and aspergillosis.

Synonym Scalp ringworm.

EPIDEMIOLOGY

Age Children: 2 to 10 years; rarely seen in in-
fants or adults.
Gender M � F, 5:1.
Race Blacks � whites.

SUPERFICIAL DERMATOPHYTOSES

S E C T I O N  2 1

CUTANEOUS FUNGAL
INFECTIONS
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2. Endothrix (infection on the inside of the
hair shaft).
a. Black dot ringworm. Broken-off hairs

give appearance of black dots, caused by
T. tonsurans and T. violaceum (Fig. 21-2).

b. Kerion. Boggy, purulent, inflamed
painful nodule drains pus. Hairs do not
break but fall out easily. Heals with
residual hair loss (Fig. 21-3).

c. Favus. Scutula (yellowish crusts) are
present on the scalp infected with (Fig.
21-4) T. schoenleinii. Favus is endemic in
the Middle East and South Africa.

Wood's Lamp Wood’s lamp reveals bright
green hair shafts in scalp infections caused by
M. audouinii and M. canis. T. schoenleinii fluo-
rescence is grayish green. T. tonsurans, however,
does not exhibit fluorescence.

LABORATORY EXAMINATIONS

Direct Microscopic Examination with 10% KOH
Spores within (T. tonsurans and T. violaceum,
Fig. 21-5) or surrounding (Microsporum) the
hair shaft.
Fungal Culture Infected hair or scalp scale can
be inoculated on Sabouraud’s agar or other

DTM media and the causative organism can be
identified in several weeks time.

MANAGEMENT

Tinea spreads on brushes, combs, towels, pil-
lowcases, and hats. Children with scalp ring-
worm should not share these items. Tinea can
also be spread by close contact with infected
children. The current recommendation is that
infected children may attend school once treat-
ment has begun.

Antifungal shampoos (ketoconazole 2% or
selenium sulfide 2.5%) decrease shedding fun-
gal elements and thus decrease spread of infec-
tion. Patients should be instructed to lather the
shampoo and let it sit on the scalp for 5 to 10
minutes before rinsing 2 to 3�/wk. Household
contacts can also shampoo daily or every other
day until the patient is disease-free.
Systemic Therapies Topical treatments are
not effective in treating the hair bulb; thus oral
antifungal treatment is needed. Oral griseoful-
vin is the gold standard for tinea capitis in chil-
dren, and refractory cases may need higher
doses or fluconazole. Known side effects include
headaches and gastrointestinal upset. Newer

FIGURE 21-1 Tinea capitis, “gray patch” type Well-delineated scaly patches scattered on the scalp of a
child with “ringworm.”
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FIGURE 21-2 Tinea capitis, “black-dot” type Asymptomatic patch of alopecia on the frontal scalp of a 
4-year-old child with a Trichophyton tonsurans infection. (Reproduced with permission from Fitzpatrick TB, Wolff K,
and Johnson RA. Color Atlas and Synopsis of Clinical Dermatology. 4th ed. New York, NY: McGraw-Hill; 2001.)

FIGURE 21-3 Tinea capitis, “kerion” type Large boggy, erythematous nodule on the scalp of a child.
(Reproduced with permission from Fitzpatrick TB, Wolff K, and Johnson RA. Color Atlas and Synopsis of Clinical
Dermatology. 4th ed. New York, NY: McGraw-Hill; 2001.)
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FIGURE 21-4 Tinea capitis, “favus” type Yellowish adherent crusts and scales called “scutula” on a child
with a Trichophyton schoenleinii infection. (Reproduced with permission from Freedberg IM et al. Dermatology in
General Medicine. 5th ed. New York, NY: McGraw-Hill; 1999.)

FIGURE 21-5 Tinea capitis, potassium hydroxide (KOH) preparation KOH preparation demonstrat-
ing spores in the hair shaft characteristic of an endothrix.
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antifungal agents (itraconazole, terbenifine) are
efficacious, but none of these agents have the
long-term safety profile of griseofulvin.

TINEA FACIEI

Tinea faciei is a superficial fungal infection on
the face, characterized by a well-circumscribed
erythematous enlarging plaque.
Synonyms Tinea faciale, tinea facialis, ring-
worm of the face.

EPIDEMIOLOGY

Age Most common in children.
Incidence Common.
Etiology T. mentagrophytes, T. rubrum � M.
audouinii, M. canis.

PATHOPHYSIOLOGY

Tinea faciei is most commonly caused by a
child’s exposure to an infected animal, espe-
cially puppies or kittens. By hugging or playing
with the animal, the dermatophyte is trans-
ferred by fur to skin contact.

HISTORY

An asymptomatic papule slowly enlarges to a
plaque. The lesion is asymptomatic or mildly
pruritic. No systemic symptoms are present.

PHYSICAL EXAMINATION

Skin Findings
Type Macule, plaque, scale (Fig. 21-6).
Color Pink to red, hyperpigmentation.
Distribution Any area of face.

DIFFERENTIAL DIAGNOSIS

Tinea faciei is the most commonly misdiag-
nosed fungal infection. It is often mistaken for
seborrheic dermatitis, contact dermatitis, ery-
thema chronicum migrans, lupus erythemato-
sus, polymorphic light eruption, or a photodrug
eruption.

LABORATORY EXAMINATIONS

KOH Examination of scraping shows hyphae.
Scrapings from patients who have used topical
antifungals may be falsely negative. Patients
who have used topical corticosteroids show
massive numbers of hyphae.
Fungal Culture Skin scrapings taken from the
area and inoculated on Sabouraud’s agar or
other DTM media will grow the causative der-
matophyte in a few weeks.

MANAGEMENT

For the treatment of tinea faciei, topical
antifungals such as substituted pyridine (ci-
clopirox), naphthiomates (tolnaftate), imidazoles

FIGURE 21-6 Tinea faciei Sharply marginated, enlarging plaque with a raised annular border on the face of
a child.
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(clotrimazole, econazole, miconazole, keto-
conazole, oxiconizole), allylamines (terbinafine,
naftifine) are effective if applied bid at least
2 cm beyond the advancing edge of the skin
lesion until the lesion clears (typically 6 weeks).
It is recommended to continue the topical med-
ication for 1 more week after clinical clearing to
ensure clinical cure.

Affected household members or pets should
also be treated. In severe refractory or recurrent
cases, systemic fluconazole, griseofulvin, itra-
conazole, or terbenifine may be necessary.

TINEA CORPORIS

Tinea corporis is a superficial fungal infection
characterized by scaling papular lesions occur
in an annular arrangement with peripheral en-
largement and central clearing on the trunk,
limbs, or face.
Synonyms “Ringworm,” tinea corporis gladi-
atorum.

EPIDEMIOLOGY

Age All ages.
Incidence Common.
Etiology T. rubrum � T. mentagrophytes � M.
canis � M. audouinii.

PATHOPHYSIOLOGY

Tinea corporis can result from human-to-hu-
man, animal-to-human, or soil-to-human
spread. Kittens and puppies are an important
factor in the transmission of organisms as are
gymnasiums, crowded housing, locker rooms,
wrestling, and outdoor occupations.

HISTORY

One to three weeks after inoculation, the infec-
tion spreads centrifugally resulting in annular
scaly plaques with pustules at the active border.
Lesions may be asymptomatic, pruritic, or
burn. Systemic symptoms are not present.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques with or without pustules or
vesicles.
Size 1 to 10 cm.
Color Pink to red.

Arrangement Enlargement, central clearing,
annular configuration (Fig. 21-7).
Distribution Exposed skin of forearm, neck.

DIFFERENTIAL DIAGNOSIS

Tinea corporis is often mistaken for annular
erythemas, psoriasis, contact dermatitis,
eczema, pityriasis rosea, seborrhea, granuloma
annulare, or lupus erythematosus.

LABORATORY EXAMINATIONS

KOH Scales from the edge demonstrate hy-
phae, arthrospores, or budding yeasts. The type
of dermatophyte cannot be determined, but
rather its presence or absence.
Fungal Culture Skin lesion scrapings can be
inoculated on Sabouraud’s agar or other media,
and dermatophyte types will grow and can be
identified in a matter of weeks.

MANAGEMENT

For the treatment of tinea corporis, topical
antifungals such as substituted pyridine

FIGURE 21-7 Tinea corporis Well-demarcated
enlarging plaque with a raised annular border on the
forearm.
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(ciclopirox), naphthiomates (tolnaftate), imida-
zoles (clotrimazole, econazole, miconazole, ke-
toconazole, oxiconizole), and allylamines
(terbinafine, naftifine) are effective if applied
bid at least 2 cm beyond the advancing edge of
the skin lesion until the lesion clears (typically 6
weeks). It is recommended to continue the top-
ical medication for one more week after clinical
clearing to ensure clinical cure. Affected house-
hold members or pets should also be treated.

In severe refractory or recurrent cases, sys-
temic fluconazole, griseofulvin, itraconazole or
terbenifine may be necessary.

TINEA CRURIS

Tinea cruris is a subacute or chronic fungal
infection of the upper thigh or groin area,
usually caused by Epidermophyton floccosum,
T. rubrum, or T. mentagrophytes.
Synonym Jock itch.

EPIDEMIOLOGY

Age Adolescents and young adults.
Gender M � F.
Etiology T. rubrum � T. mentagrophytes � E.
floccosum.

PATHOPHYSIOLOGY

Most patients with tinea cruris have concomi-
tant tinea pedis. The fungal infection on the feet
typically precedes the groin infection. The fungal
elements are spread when underclothes are
dragged over the infected feet up to the groin
area. Other predisposing factors include warm,
humid environment, tight clothing, and obesity.

HISTORY

Often seen in athletes, tinea cruris begins as ery-
thema and mild pruritus in the groin area. Oc-
clusive, wet clothing (tight clothes, exercise
outfits, bathing suits) aggravates the condition.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, papules, scale, pustules.
Color Dull red to brown.
Distribution Bilateral intertriginous areas, up-
per thighs, and buttock (Fig. 21-8). Scrotum is
rarely involved (in contrast to candidiasis).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for tinea cruris in-
cludes candidiasis, erythrasma, intertrigo, seb-
orrheic dermatitis, psoriasis, irritant dermatitis,
and contact dermatitis.

LABORATORY EXAMINATIONS

KOH Scrapings will show hyphae, arthrospores,
or budding yeasts.
Fungal Culture Skin scrapings taken from the
area and inoculated on Sabouraud’s agar or
other DTM media will grow causative dermato-
phyte in a few weeks.

MANAGEMENT

Measures to prevent tinea cruris include less oc-
clusive clothing, shower shoes in public or
home bathroom floor, antifungal foot powder,
and concomitant treatment of tinea pedis (ath-
lete’s foot) if present. Patients should be in-
structed to put on their socks before their
underwear to avoid dragging the fungal ele-
ments from the floor or their infected feet up to
their groin area.

For the treatment of tinea cruris, topical
antifungals such as substituted pyridine (ci-
clopirox), naphthiomates (tolnaftate), imidazoles
(clotrimazole, econazole, miconazole, ketocona-
zole, oxiconizole), allylamines (terbinafine,
naftifine) are effective if applied bid at least 2 cm
beyond the advancing edge of the skin lesion un-
til the lesion clears (typically 6 weeks). It is rec-
ommended to continue the topical medication
for one more week after clinical clearing to en-
sure clinical cure.

In severe refractory or recurrent cases, sys-
temic fluconazole, griseofulvin, itraconazole, or
terbenifine may be necessary.

TINEA PEDIS

Tinea pedis is an itchy, scaly fungal infection of
the feet seen in adolescents or adults, but rarely
in young children.
Synonym Athlete’s foot.

EPIDEMIOLOGY

Age Adolescents and adults; rare in children.
Gender M � F.
Incidence Most common fungal infection in
adolescents and adults.
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Etiology T. rubrum, T. mentagrophytes � E.
floccosum, T. tonsurans.

PATHOPHYSIOLOGY

Tinea pedis is cause by T. rubrum, T. mentagro-
phytes, E. floccosum, or T. tonsurans growing in
humid weather with occlusive footwear. The
fungal organisms are likely contracted from go-
ing barefoot in locker rooms, gymnasiums, or
public facilities, but host susceptibility also
plays a role in that some people never get tinea
pedis despite exposure and others always have
recurrences despite treatment.

HISTORY

Tinea pedis usually begins as interdigital scaling
and fissuring, especially between the fourth and
fifth toes. It can then spread to affect both plan-

tar aspects of the feet and palms. Also, a sys-
temic allergic response can be seen (see “Tinea
and Id Reaction”).

PHYSICAL EXAMINATION

Skin Findings
Type Scale, maceration, vesicles, bullae (Fig.
21-9).
Color Pink to red; opaque white scales.
Distribution Webspace between third/fourth
toes, plantar surface, especially arch.

DIFFERENTIAL DIAGNOSIS

Tinea pedis, although common in adolescents
and adults, is uncommon in children. Most in-
stances of “athlete’s foot” in children are actually
atopic dermatitis, contact dermatitis, psoriasis,
juvenile plantar dermatosis, erythrasma, or a
bacterial infection.

FIGURE 21-8 Tinea cruris Enlarging pruritic plaque in the groin area worsening on topical steroids.



LABORATORY EXAMINATIONS

KOH Webspace or scaly areas reveal hyphae,
arthrospores, or budding yeasts.
Fungal Culture Skin scrapings inoculated on
Sabouraud’s agar or DTM media will show fun-
gal growth in a few weeks.

COURSE AND PROGNOSIS

Tinea pedis tends to be chronic and recurrent
with exacerbations in hot weather or with exer-
cise. Macerated skin may lead to lymphangitis
or cellulitis.

MANAGEMENT

Tinea pedis is difficult to treat and is prone to
recurrences. Acute episodes can be treated with
open wet compresses (Burrow’s solution 1:80)
and topical antifungal creams such as substi-
tuted pyridine (ciclopirox), naphthiomates (tol-

naftate), imidazoles (clotrimazole, econazole,
miconazole, ketoconazole, oxiconizole), or ally-
lamines (terbinafine, naftifine). They should be
applied bid over both feet up to the ankles bi-
laterally until the lesions clear (typically 2–6
weeks). It is recommended to continue the top-
ical medication for one more week after clinical
clearing to ensure clinical cure. The addition of
keratolytic creams (glycolic acid, lactic acid, or
urea) can help reduce hyperkeratosis. Keeping
the feet dry will help prevent relapses and can
be achieved with open footwear or absorbent
socks/antifungal foot powder.

TINEA MANUUM

Tinea manuum is a chronic dermatophytosis of
the hand(s), often unilateral, and most com-
monly on the dominant hand. There is almost
invariably a preexisting tinea pedis, with or
without nail involvement (onychomycosis).
Synonym Tinea manus.
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FIGURE 21-9 Tinea pedis Erythema, scale, and vesiculation on the plantar aspect of a child’s foot. KOH
scraping demonstrated hyphae.
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EPIDEMIOLOGY

Age Adolescents and adults. Uncommon in
children.
Gender M � F.
Incidence Common.
Etiology T. rubrum, T. mentagrophytes � E.
floccosum.

PATHOPHYSIOLOGY

Tinea manuum is a dermatophyte infection of
the palm and interdigital spaces often seen in
patients with concomitant moccasin-type tinea
pedis, and is thought to spread from the feet.

HISTORY

Tinea manuum usually presents as unilateral
(usually dominant hand) palmar scaling in an
individual with chronic or intermittent preex-
isting tinea pedis or onychomycosis. Like tinea
pedis, it tends to have a chronic and relapsing
course.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, vesicles (Fig. 21-10).
Color Pink to red.
Distribution Diffuse hyperkeratosis of the
palms or patchy scaling on sides of fingers; 50%
of patients have unilateral involvement.

DIFFERENTIAL DIAGNOSIS

Tinea manuum is often mistaken for psoriasis,
lichen planus, allergic contact or irritant der-
matitis, or dyshidrotic eczema.

LABORATORY EXAMINATIONS

KOH Scales taken from the advancing edge
will show hyphae elements.
Fungal Culture Skin scrapings can be inocu-
lated on Sabouraud’s agar or DTM media and
will grow the causative dermatophyte in several
weeks time.

FIGURE 21-10 Tinea manuum Clustered erythematous papules on the hand of a child. KOH scraping
demonstrated hyphae.



COURSE AND PROGNOSIS

When combined with tinea capitis, onychomy-
cosis, tinea pedis, or tinea corporis, tinea
manuum may recur following treatment, and
this can be a frustrating problem.

MANAGEMENT

Acute episodes of tinea manuum can be treated
with open wet compresses (Burrow’s solution
1:80) and topical antifungal creams such as sub-
stituted pyridine (ciclopirox), naphthiomates
(tolnaftate), imidazoles (clotrimazole, econa-
zole, miconazole, ketoconazole, oxiconizole), or
allylamines (terbinafine, naftifine). It is recom-
mended to continue the topical medication for
one more week after clinical clearing to ensure
clinical cure. Eradication of other concomitant
tinea infections (e.g., tinea capitis, onychomy-
cosis) needs to occur to prevent further recur-
rences.

ONYCHOMYCOSIS

Onychomycosis is a common, unsightly fungal
infection of the toenails and/or fingernails.
Synonym Tinea unguium.

EPIDEMIOLOGY

Age Adolescents and adults, rarely children.
Gender M � F
Incidence Common.
Etiology T. rubrum, T. mentagrophytes � E.
floccosum.

PATHOPHYSIOLOGY

Onychomycosis is associated with tinea pedis
and trauma helps inoculate the nail with fun-
gus. Host susceptibility to tinea pedis predis-
poses the patient to onychomycosis. However,
onychomycosis can also superinfect diseased
nails (psoriasis or eczema).

HISTORY

Onychomycosis typically is seen in individuals
with chronic tinea pedis or tinea manuum. The
onset is slow and insidious, and typically affects
the toenails more often than the fingernails.
Topical treatments are ineffective and oral regi-
mens, while efficacious, do not prevent relapses.

PHYSICAL EXAMINATION

Nail Lesions

Distal Subungual Onychomycosis: Whitish-
yellow discoloration of the free edge with
separation of nail plate/nail bed and sub-
ungual accumulation of debris.

White Superficial Onychomycosis: White area
on the nail plate, occurs relatively com-
monly in HIV-infected patients in both
toenails and fingernails.

Proximal Subungual Onychomycosis: Rare.
Starts as whitish-brown area on the proxi-
mal part of the nail plate. May enlarge to
affect the whole nail plate.

Candida Onychomycosis: Toenails/finger-
nails in chronic mucocutaneous candidi-
asis are thickened, rough, furrowed, and
eventually disintegrates into a brittle
mass.

Distribution Infected nails coexist with nor
mal-appearing nails (Fig. 21-11). Toenails �
fingernails. Twenty nails involved in immuno
suppressed patients (seen in chronic mucocuta
neous candidiasis and acrodermatitis entero
pathica).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of onychomycosis in-
cludes nail psoriasis, eczema, trauma, photo-
onycholysis, pachyonychia congenital and other
inherited nail disorders.

LABORATORY EXAMINATIONS

KOH Examination of nail scrapings reveals
hyphae.
Fungal Culture Nail clippings taken and inoc-
ulated on Sabouraud’s agar or other DTM me-
dia will grow the causative dermatophyte in a
few weeks.
Dermatopathology A PAS stain of an infected
nail clipping will reveal hyphae.

MANAGEMENT

Topical treatment for onychomycosis is not suc-
cessful, but topical preparations (ciclopirox) are
safer in children and with chronic use can elim-
inate tinea pedis, which in turn may clear ony-
chomycosis slowly. Oral antifungals are the
treatment of choice in adolescents and adults.
Oral griseofulvin is slow and not as effective as
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oral fluconazole, itraconazole, or terbinafine for
toenail clearance, which have an 80% cure rate,
but a significant relapse rate. Old shoes should
be discarded, proper footwear, cotton socks, and
absorbent powders may be helpful.

TINEA AND ID REACTION

An “id” reaction is a generalized acute cuta-
neous reaction to an infection (e.g., tinea) or in-
flammatory skin condition (e.g., contact
dermatitis) characterized by a vesicular erup-
tion on the trunk and extremities.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence 5% of tinea infections.
Etiology Unclear.

PATHOPHYSIOLOGY

An id reaction may be caused by an abnormal
immune recognition of autologous skin anti-
gens, increased stimulation of T cells, a lower
irritation threshold, disseminated infectious
antigen with a secondary response, or
hematogenous cytokines.

HISTORY

An id reaction is an uncommon generalized
vesicular eruption that appears after the pri-
mary focus of infection (tinea capitis, faciei,
corporis, pedis or manuum) has been present
for a while and clearance has started. Sympto-
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The word “id” comes from the
Greek suffix ides, meaning “son or
daughter of” and is not related to
the psychoanalytic term.

FIGURE 21-11 Onychomycosis Onycholysis of the toenails in a child, PAS stain of a toenail clipping was
positive for hyphae.

Synonym Dermatophytid reaction, au-
toeczematization.



matically, the rash can be very pruritic and sys-
temically the patients may have mild fever or
lymphadenopathy.

PHYSICAL EXAMINATION

Skin Findings
Type Diffuse papules and vesicles, edema (Fig.
21-12).
Color Pink to red.
Size 2 to 5 mm.
Distribution Trunk, extremities (Fig. 21-13),
face.

General Findings
Fever
LAD Mild lymphadenopathy may be present.

DIFFERENTIAL DIAGNOSIS

An id reaction can be confused with a drug re-
action, viral exanthem, dyshidrotic eczema,
contact dermatitis, cutaneous T-cell lymphoma
(CTCL), follicultis, scabies, or generalized tinea
infection.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal spongiotic
vesicles, a few dermal eosinophils.

COURSE AND PROGNOSIS

Once the primary infection or inflammatory
condition has been cleared, the id reaction will
self-resolve. Unfortunately, recurrences are
common, especially if the primary source is not
fully eradicated.

MANAGEMENT

Eradication of the primary infection or inflam-
matory condition is the best way to treat an id
reaction. Symptomatic relief can be obtained
with a short course of topical steroids, wet com-
presses, and systemic antihistamines (diphen-
hydramine, loratadine).
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FIGURE 21-12 Tinea and id reaction Diffuse vesicular rash in a child being treated for tinea capitis.
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ORAL CANDIDIASIS

Oral candidiasis is characterized by the presence
of painful, white, milk-like removable plaques
on the oral mucosa.
Synonyms Moniliasis, thrush, mycotic stom-
atitis, Candida leukoplakia.

EPIDEMIOLOGY

Age Newborns, 8 or 9 days old.
Gender M � F.
Incidence Common in newborns and infants.
Uncommon in adults: may be a marker for im-
munodeficiency.
Etiology Candida albicans, most commonly.

PATHOPHYSIOLOGY

Candida is present in the mouth and intestinal
tract in up to 50% of the normal population
and � 20% of the genital tract in normal

women. Candida is transmitted to the infant at
the time of delivery during passage through the
vaginal canal.

HISTORY

In newborns and infants, the white curd-like
plaques appear at day of life 8 to 9 and are usu-
ally asymptomatic. Mechanical removal with a
dry gauze pad leaves an erythematous or bleed-
ing mucosal surface.

PHYSICAL EXAMINATION

Mucous Membrane Findings
Type Plaques.
Size Few millimeter to several centimeter.
Color White to creamy.
Palpation Plaques are friable and removable
with dry gauze.
Distribution Tongue, buccal mucosa,
hard/soft palate, and pharynx (Fig. 21-14).

FIGURE 21-13 Tinea and id reaction Diffuse vesicular lesions on the arm of the same child shown in
Figure 21–12.

SUPERFICIAL CANDIDIASIS
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FIGURE 21-14 Oral Candidiasis White plaques on the hard palate representing colonies of Candida that
can be removed by rubbing the area with gauze. (Reproduced with permission from Fitzpatrick TB, Wolff K, and
Johnson RA. Color Atlas and Synopsis of Clinical Dermatology. 3rd ed. New York, NY: McGraw-Hill; 1997.)

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for oral candidiasis
includes oral hairy leukoplakia, condyloma
acuminatum, geographic tongue, hairy tongue,
lichen planus, and a bite irritation.

LABORATORY EXAMINATIONS

KOH Scraping shows Candida pseudohyphae
as well as budding yeast forms.
Cultures Buccal or tongue plaques scraped
and cultured will grow species of Candida.

COURSE AND PROGNOSIS

Oral candidiasis is benign and usually asympto-
matic. It responds nicely to topical treatment,
but may intermittently recur. In adults, chronic

recurrent oral candidiasis may be a sign of im-
munosuppression.

MANAGEMENT

For mild cases, nystatin suspension can be
used until clinical clearing is noted. Refractory
or recurrent cases may require topical clotri-
mazole, systemic itraconazole, or fluconazole.

CUTANEOUS CANDIDIASIS

Cutaneous candidiasis is a superficial infection
occurring on moist cutaneous sites and mu-
cosal surfaces; many patients have predisposing
factors such as occluded moist skin sites, dia-
betes, antibiotic therapy, or alteration in sys-
temic immunity.
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CLASSIFICATION

1. Intertrigo:
a. Body folds (neck, groin, intergluteal, ax-

illa, inframammary).
b. Webspaces: fingers, toes may be associ-

ated with candidal paronychia.
2. Genital: Balanoposthitis, balanitis, vulvitis.
3. Occluded skin: diaper (Fig. 21-15), surgical

cast, immobilized patient, etc.
4. Chronic Mucocutaneous Candidiasis: Rare

immunologic (e.g., T-cell defects) or en-
docrinologic disorders (e.g., hypoparathy-
roidism, hypoadrenalism, hypothyroidism,
diabetes) that lead to chronic mucosal, cu-
taneous, or nail C. albicans infections.

Synonyms Moniliasis, candidosis, erosio in-
terdigitalis blastomycetica.

EPIDEMIOLOGY

Age Any age. Infants (diaper area, mouth).
Gender M � F.
Incidence Common.
Etiology C. albicans; normal in oropharynx
and GI tract, not on the skin.

PATHOPHYSIOLOGY

Abnormal C. albicans overgrowth on the skin
can occur in the setting of diabetes, obesity,
hyperhidrosis, heat, maceration, immunologic
defects (depressed T-cell function), polyen-
docrinopathies, systemic antibacterial agents,
systemic and topical corticosteroids, chronic
debilitation (carcinoma, leukemia), chemo-
therapy.

FIGURE 21-15 Candidiasis, diaper dermatitis Candida diaper dermatitis with characteristic “satellite pus-
tules.” (Slide courtesy of Karen Wiss.)



HISTORY

Areas of candida overgrowth tend to be moist
and warm with frequent episodes of wetness
(from sweating, water exposure). The lesions
begin as pink, slightly pruritic areas that
progress to red, macerated, sore, painful, irri-
tated skin.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, pustules, plaques, erosions.
Color Beefy red skin, white exudates.
Distribution Body folds, webspaces between
fingers (Fig. 21-16) and toes.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for candidiasis in-
cludes psoriasis, erythrasma, atopic dermatitis,
an irritant dermatitis, seborrheic dermatitis, or
other fungal infections.

LABORATORY EXAMINATIONS

KOH Gram stain or 10% KOH of skin scrap-
ing shows pseudohyphae and yeast forms.
Fungal Culture Skin scrapings inoculated on
Sabouraud’s agar will grow Candida.

COURSE AND PROGNOSIS

Unless a precipitating causative agent can be re-
moved (a diaper, a surgical cast), most cases of
candidiasis [intertrigo, chronic mucocutaneous
candidiasis (CMC)] are chronic and recurrent.

MANAGEMENT

Preventatively, keeping intertriginous areas dry
and open to air as much as possible will help.
Daily application of drying topical powders or
antifungal creams can help. Useful topical anti-
fungal preparations include polyenes (nystatin,
amphotericin B), substituted pyridine (ci-
clopirox), imidazoles (clotrimazole, econazole,
miconazole, ketoconazole, oxiconizole or sul-
conazole). They should be applied bid to the
affected areas until the lesion clears (typically 6
weeks). It is recommended to continue the topi-
cal medication for one more week after clinical
clearing to ensure clinical cure. Topical
antifungals � steroid combinations (1% clotri-
mazole � betamethasone dipropionate, nystatin
� triamcinolone) are effective for Candida treat-
ment, but have a strong steroid component and
thus should be used sparingly for a limited time.

If extensive or resistant to topical treatment,
oral antifungal treatment (fluconazole, keto-
conazole, itraconazole) for 2 to 3 weeks may be
needed. Side effects include nausea, vomiting,
and LFT abnormalities.
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FIGURE 21-16 Candidiasis, interdigital Eroded and macerated area of candidal overgrowth in the web-
space of the hand. (Reproduced with permission from Fitzpatrick TB, Wolff K, and Johnson RA. Color Atlas and
Synopsis of Clinical Dermatology. 3rd ed. New York, NY: McGraw-Hill; 1997).



SECTION 21 CUTANEOUS FUNGAL INFECTIONS 405

For fluconazole-resistant candidiasis, ampho-
tericin B may be necessary. Side effects include
renal tubular acidosis, hypokalemia, hypomag-

nesemia, fever, chills, delirium, phlebitis, nausea,
vomiting, hypotension, hypertension, renal fail-
ure, and bone marrow depression

FIGURE 21-17 Pityriasis versicolor Scaly,
hypopigmented macules of pityriasis versicolor on the
arm of a child.

Pityriasis versicolor is a common asymptomatic su-
perficial fungal infection of the trunk, characterized

by white or brown scaling macule and associated
with the overgrowth of Pityrosporum ovale.

PITYRIASIS VERSICOLOR

Synonym Tinea versicolor, dermatomycosis
furfuracea, tinea flava.

EPIDEMIOLOGY

Age Any age. Most common in young adults.
Gender M � F.
Incidence Common.
Prevalence Temperate zones: 2% of popula-
tion during summer; tropical zones: 40% of the
population. In athletes, rash may persist year
round.
Etiology P. ovale (also known as P. orbiculare
and Malassezia furfur).

PATHOPHYSIOLOGY

P. ovale is a lipophilic yeast that is a normal in-
habitant of skin. Pityrosporum infections are not
contagious, but an overgrowth of resident cuta-
neous form under certain favorable conditions.
Seborrheic dermatitis and Pityrosporum folliculi-
tis are thought to be other cutaneous manifesta-
tions of P. ovale overgrowth, and all three
conditions can be seen concomitantly. High hu-
midity, sweat, sebum, occlusion, poor nutrition,
pregnancy, topical steroids, and application of oils
(e.g., cocoa butter, bath oil) on the skin can lead
to P. ovale overgrowth. The pigmentary changes
are caused by dicarboxylic acids formed by enzy-
matic oxidation of fatty acids in skin surface lipids
inhibiting tyrosinase in epidermal melanocytes.

HISTORY

The rash of pityriasis versicolor begins insidi-
ously and spreads over months to years. It is
typically asymptomatic or mildly pruritic.
There are no systemic symptoms and the result-
ant blotchy pigmentation is what usually brings
the patient into the office.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, patches, scale.

Color Light skin: hyperpigmentation. Dark
skin: hypopigmentation (Fig. 21-17).
Size 5 mm to several centimeters.
Shape Round or oval.



Distribution Sebaceous areas: trunk, arms, neck,
axillae, groin, thighs, genitalia. Rarely on the face.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for pityriasis versicolor
includes vitiligo, pityriasis rosea, pityriasis alba,
postinflammatory hypopigmentation, tinea cor-
poris, seborrheic dermatitis, guttate psoriasis,
secondary syphilis, and nummular eczema.

LABORATORY EXAMINATIONS

Dermatopathology Budding yeast and hy-
phae forms in the most superficial layers of the
stratum corneum. PAS stain will stain P. ovale
very bright pink.
KOH 10% KOH of skin scrapings will show fil-
amentous hyphae and spores (a so-called
spaghetti-and-meatballs appearance; Fig. 21-18).
Wood’s Lamp Faint yellow-green fluores-
cence of scales may be detected.

COURSE AND PROGNOSIS

Pityriasis versicolor has a benign but chronic/
relapsing course. Skin or systemic symptoms

are rare, but the pigmentary changes can be
very noticeable, persist for months and is cos-
metically unappealing to the patient.

MANAGEMENT

Pityriasis versicolor responds well to topical
agents such as antimycotic (selenium sulfide
2.5%, ketoconazole 2%) shampoos which can be
lathered on the body and left on for 15 minutes
followed by a bath/shower 2�/wk for 2 to 4
weeks. Imidazole creams (clotrimazole, econa-
zole, miconazole, oxiconazole, sulconazole) can
be used to small, localized areas for 1 to 2 week.

For chronic, recurrent, or severe involvement,
oral antifungals (ketoconazole, fluconazole, itra-
conazole) may be warranted. Side effects include
nausea, vomiting, and LFT abnormalities.

All patients should be counseled regarding
likely recurrences and predisposing factors
(sweat, topical oils). In athletes, prophylactic
weekly shampoo with selenium sulfide may be
helpful. Additionally, even when P. ovale is
cleared, the pigmentary changes of pityriasis
versicolor can persist for months and do not
represent therapeutic failure.
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FIGURE 21-18 Pityriasis versicolor, potassium hydroxide (KOH) preparation KOH preparation demon-
strating filamentous hyphae and spores (“spaghetti-and-meatballs”) appearance characteristic of pityriasis versicolor.
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SPOROTRICHOSIS

Sporotrichosis is a deep fungal infection that
follows accidental inoculation of the skin and is
characterized by ulceration and/or nodule for-
mation at the inoculation site, followed by sub-
cutaneous nodule formation along the course
of lymphatic drainage.

CLASSIFICATION

1. Lymphocutaneous sporotrichosis: most com-
mon, seen in 25% of cases. Proximal to local
cutaneous lesion, intervening lymphatics
become indurated, nodular, thickened, with
occasional ulcer formation.

2. Fixed cutaneous sporotrichosis: 20% of cases,
subcutaneous papule at inoculation. The
patient is previously sensitized to sporotri-
chosis; no lymphatic spread.

3. Chancriform form of sporotrichosis: rare,

 8% of cases with associated lym-
phadenopathy proximally.

4. Disseminated sporotrichosis: 
 1% of cases.
Hematogenous spread to lungs, liver,
spleen, pancreas, thyroid, myocardium, or
CNS in immunocompromised host.

Synonyms Sporotrichum infection, rose gar-
dener’s disease

EPIDEMIOLOGY

Age Any age. More common in adults.
Gender M � F.
Etiology Sporothrix schenckii, a dimorphic
fungus commonly found in soil, rose and bar-
berry thorns, wood splinters, sphagnum moss,
straw, and marsh hay.
Geography Ubiquitous, worldwide. More
common in temperate and tropical zones.

PATHOPHYSIOLOGY

Commonly, sporotrichosis begins with a subcu-
taneous inoculation by a contaminated thorn,
rock, glass, barb, splinter, cat scratch, or other
sharp item. Following subcutaneous inocula-
tion, S. schenckii grows locally and slowly
spreads along the draining lymphatics. Sec-
ondary skin lesions develop along the lymphatic

chain. Rarely inhalation, aspiration, or inges-
tion causes systemic infection.

HISTORY

Three days to 12 weeks after inoculation of the
fungal organism, an asymptomatic or slightly
painful nodule will appear at the inoculation
site followed by erythematous nodule forma-
tion extended proximally along the path of lym-
phatic drainage.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules, ulcers (Fig. 21-19).
Color Pink, red.
Size 1 to 2 cm.
Arrangement Linear described as “sporotri-
choid” spread (Fig. 21-20).
Distribution Upper extremity � face, trunk.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for sporotrichosis in-
cludes tuberculosis, atypical mycobacterial in-
fection (particularly M. marinum), anthrax,
tularemia, cat-scratch disease, primary syphilis,
leishmaniasis, herpes simplex virus infection,
staphylococcal lymphangitis, histoplasmosis,
coccidioidomycosis, blastomycosis, and crypto-
coccosis.

LABORATORY EXAMINATIONS

Dermatopathology Granulomatous, Langer-
hans’-type giant cells, pyogenic microabscesses.
Organisms rare, difficult to visualize. Yeast, if
visible, appear as 1 to 3 m by 3 to 10 m cigar-
shaped forms and will stain with PAS or silver
stains. Fluorescent antibody or PCR can help
detect the S. schenckii organism in vitro.
Culture Organism isolated few days after cul-
ture of aspirate of skin lesion.

COURSE AND PROGNOSIS

Sporotrichosis shows little tendency to resolve
spontaneously. The deep fungal infections re-
spond well to systemic therapy, but relapses are
possible.

DEEP FUNGAL INFECTIONS
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MANAGEMENT

Topical therapy for sporotrichosis is not effec-
tive. Oral antifungal agents (fluconazole, keto-
conazole, itraconazole) work, but should be
taken 4 to 6 weeks beyond resolution of the le-
sions. Side effects include nausea, vomiting, and
LFT abnormalities. There has also been re-
ported success with saturated solution of potas-
sium iodide (oral SSKI), which enhances the
host’s immune system. It should also given for 4
to 6 weeks beyond clinical resolution of cuta-
neous lesions. Side effects include iododerma,
GI upset, and thyroids suppression.

For severe or systemic disease, especially in
immunocompromised hosts, IV amphotericin
B may be needed for 2 to 3 weeks. Side effects
include renal tubular acidosis, hypokalemia, hy-
pomagnesemia, fever, chills, delirium, phlebitis,
nausea, vomiting, hypotension, hypertension,
renal failure, and bone marrow depression.

CRYPTOCOCCOSIS

Cryptococcosis is a deep fungal infection ac-
quired by the inhalation of Cryptococcus neofor-
mans, causing a primary pulmonary infection

FIGURE 21-19 Sporotrichosis, sporotrichoid type Inoculation site on the dorsa of the hand with a linear
arrangement of dermal and subcutaneous nodules extending along the lymphatic vessels on the arm. (Repro-
duced with permission from Fitzpatrick TB, Wolff K, and Johnson RA. Color Atlas and Synopsis of Clinical Derma-
tology. 4th ed. New York, NY: McGraw-Hill; 2001.)

FIGURE 21-20 Sporotrichosis, chancriform
An ulcerated nodule at the site of inoculation with
sporotrichosis.
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that can lead to hematogenous dissemination,
and spread of infectionges, kidneys, and/or skin.
Synonyms Torulosis, European blastomycosis.

EPIDEMIOLOGY

Age All ages. Mort commonly: 30 to 60 years.
Gender M � F, 3:1.
Incidence Rare.
Etiology C. neoformans, a yeast.
Geography Worldwide, ubiquitous. Europe,
South America � United States.

PATHOPHYSIOLOGY

C. neoformans, is an opportunistic pathogen
that is accidentally inhaled from infected dust of
avian feces (pigeons, parakeets, and canaries).
Serotypes A, B, C, and D can cause disease in
humans. After inhalation, Cryptococcus causes a
pulmonary infection. Immunodeficient hosts
may have a subsequent hematogenous dissemi-
nation of the organism to meninges, kidneys,
and skin. Transplacental transmission is possi-
ble and Cryptococcus may also inhabit the
female genital tract leading to inoculation of the
infant as it passes through the birth canal.

HISTORY

Often, cryptococcal disease remains localized to
the lungs with absent or minimal symptoms. In
immunosuppressed individuals, hematogenous
dissemination leads to CNS infection with
headache (80%), mental confusion, and visual
disturbances for months. Thirty percent of dis-
seminated cases are associated with malignancy
(usually Hodgkin’s disease).

PHYSICAL EXAMINATION

Skin Findings
Seen in 15% of systemic cases.
Type Papules, pustules, plaques, nodules,
ulcers (Fig. 21-21).
Color Pink to red, blue.
Distribution Any site.
Site of Predilection Face (especially around
nose and mouth), scalp.

General Findings
CNS Headache, behavioral disturbance,
seizures.
Pulmonary Cough, pneumonia, pleural effu-
sions.
Other Hepatomegaly, splenomegaly, lym-
phadenopathy.

FIGURE 21-21 Cryptococcosis, disseminated Umbilicated nodules on the face of an HIV patient with 
disseminated cryptococcosis. (Reproduced with permission from Freedberg IM et al. Dermatology in General
Medicine. 5th ed. New York, NY: McGraw-Hill; 1999.)



DIFFERENTIAL DIAGNOSIS

The differential diagnosis for Cryptococcus in-
cludes blastomycosis, histoplasmosis, mollus-
cum contagiosum, HSV, and other bacterial or
systemic fungal infections.

LABORATORY EXAMINATIONS

Dermatopathology Thick-walled organisms 5
by 20 m in the skin biopsy. Methylene blue, al-
cian blue, or mucicarmine will brightly stain the
polysaccharide capsule.
Indirect Immunofluorescence Anitbodies
available to detect cryptococcal organism in
body fluids of tissue specimens.
Culture Cryptococcus from body fluids or tis-
sues can be grown on Sabouraud’s agar.
CXR Pneumonia, infiltrates, nodules, ab-
scesses, or pleural effusions may be present.

COURSE AND PROGNOSIS

Untreated, secondary cutaneous cryptococcosis
is fatal in 80% of cases. Appropriate antifungal
treatment leads to an 80% cure rate. And a dra-
matic decrease in the incidence of Cryptococcal
infection in the HIV population has been seen
with the use of fluconazole and highly active an-
tiretroviral therapy.

MANAGEMENT

Prevention of Cryptococcus in high-risk patients
(on chemotherapy, high-dose steroids, neu-
tropenia) and antifungal prophylaxis (flucona-
zole, voriconazole, moconazole, ketoconazole,
itraconazole) is recommended. The treatment
of choice for Cryptococcus used to be ampho-
tericin B for 2 months. Side effects include renal
tubular acidosis, hypokalemia, hypomagne-
semia, fever, chills, delirium, phlebitis, nausea,
vomiting, hypotension, hypertension, renal fail-
ure, and bone marrow depression. It is now rec-
ommended to use voriconazole or one of the
echinocandins (caspofungin).

HISTOPLASMOSIS

Histoplasmosis is a common, highly infectious
systemic fungal infection caused by Histoplasma
capsulatum and characterized by an asympto-
matic pulmonary infection that occasionally
disseminates.

Synonyms Darling’s disease, cave disease,
Ohio Valley disease, reticuloendotheliosis.

EPIDEMIOLOGY

Age All ages.
Gender M � F.
Incidence Common.
Etiology H. capsulatum exists in the soil in
warm moist climates
Geography Endemic in SE and central US.

PATHOPHYSIOLOGY

Birds, fowl, or bats are reservoirs for histoplas-
mosis. The feces of these animals contain the
organism, thus their habitats (caves, chicken
coops, construction sites) are high-risk areas for
contracting the disease.

HISTORY

Humans acquire H. capsulatum by inhaling the
aerosolized spores from contaminated soil.
Histoplasmosis exists as self-limited pulmonary
infection in 75% of cases, which are asympto-
matic. Flu-like pulmonary symptoms (fever,
malaise, cough, and chest pain) develop in 25%
of cases and 
 1% of patients progress to dissem-
inated histoplasmosis (fever, hepatosplenomegaly,
anemia, and weight loss), especially in the set-
ting of immunosuppression.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, pustules (Fig. 21-22),
nodules, abscesses, or ulcers.
Color Pink, red, purple.
Distribution Any site, mucosa surface.

General Findings
Fever
Pulmonary Cough, dyspnea, chest pain
Other Hepatosplenomegaly, and weight loss.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of histoplasmosis in-
cludes miliary tuberculosis, coccidioidomyco-
sis, paracoccidioidomycosis, cryptococcosis,
leishmaniasis, and lymphoma.

COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY410
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FIGURE 21-22 Histoplasmosis, disseminated Scattered erythematous papules and pustules in an HIV-
infected individual with disseminated histoplasmosis. (Reproduced with permission from Fitzpatrick TB, Wolff K,
and Johnson RA. Color Atlas and Synopsis of Clinical Dermatology. 4th ed. New York, NY: McGraw-Hill; 2001.)

LABORATORY EXAMINATIONS

Dermatopathology Skin biopsy may show
small intracellular yeast-like forms with a rim of
clearing within histiocytes and giant cells. PAS
or Gomori methenamine silver stains will make
yeast more visible.
Touch Preparation Lesional skin touched to
glass slide and stained with Giemsa stain will
show H. capsulatum.
Culture Tissue or blood inoculated on
Sabouraud’s agar may grow H. capsulatum.
Histoplasmosis Skin Test In infants, a positive
reaction 2 to 3 weeks after infection indicates
active, current infection; but in endemic popu-
lations, up to 90% of children and adults react
positively, signifying past or present infection.

Serology Immunodiffusion, agar gel precip-
itin, yeast phase complement fixation, collo-
dion, or latex particle agglutination can be
performed on blood samples. Titers greater
than 1:32 are highly suggestive of active histo-
plasmosis disease.
CXR Interstitial infiltrates and/or hilar
adenopathy.

COURSE AND PROGNOSIS

In 99% of cases, asymptomatic pulmonary
histoplasmosis is a benign and self-limited dis-
ease, and treatment is not necessary. In sympto-
matic or disseminated form, untreated
histoplasmosis has a high mortality rate.



MANAGEMENT

If bird or bat droppings are to be cleared in an
endemic area for H. capsulatum, protective
equipment (respirators, goggles, and so forth)
should be worn. Most cases of histoplasmosis
do not require therapy. In severe systemic cases

or disseminated disease, systemic antifungals
(amphotericin B, itraconazole, voriconazole)
may be necessary. Side effects include renal tu-
bular acidosis, hypokalemia, hypomagnesemia,
fever, chills, delirium, phlebitis, nausea, vomit-
ing, hypotension, hypertension, renal failure,
and bone marrow depression.
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ROCKY MOUNTAIN SPOTTED FEVER

Rocky Mountain spotted fever (RMSF), the
most severe of the rickettsial infections, is char-
acterized by sudden onset of fever, severe
headache, myalgia, and a characteristic acral
exanthem; it is associated with significant
mortality.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Uncommon.
Etiology Caused by Rickettsia rickettsii gram-
negative obligate intracellular bacteria.
Season April to September in the United
States (95% of patients).
Geography Endemic in Virginia, North Car-
olina, South Carolina, Georgia, Kansas, Okla-
homa, Texas, New York, northern Mexico,
central, and South America.

PATHOPHYSIOLOGY

Occurs through bite of an infected tick or inoc-
ulation through abrasions contaminated with
tick feces or tissue juices. The reservoirs and
vectors are the wood tick (Dermacentor ander-
soni) in the western United States, the dog tick
(D. variabilis) in the eastern United States, and
the lone star tick (Amblyomma americanum) in
the southern United States. Patient either lives
in or has recently visited an endemic area; how-
ever, only 62% have knowledge of a recent tick
bite. Following inoculation, there is an initial lo-
cal replication of the organism in endothelial
cells followed by hematogenous dissemination.
Focal infection of vascular smooth muscle
causes a generalized vasculitis. Hypotension, lo-
cal necrosis, gangrene, and DIC may follow. The
petechial rash results from extravasated blood
after vascular necrosis.

HISTORY

The incubation period for RMSF after tick ex-
posure ranges from 5 to 7 days. The rash, pres-
ent in 90% of cases, begins on day 3 or 4 on the
extremities and spreads proximally. By day 6 or
7, the rash is generalized. Systemic symptoms
include abrupt onset of fever (94%); severe
headache (94%); generalized myalgia, especially
the back and leg muscles (87%); a sudden shak-
ing rigor; photophobia; prostration; and nausea
with occasional vomiting.

PHYSICAL EXAMINATION

Skin Findings
Type Macule, papule, eschar, infarcts, gan-
grene.
Color Pink, deep red, violaceous (Fig. 22-1A).
Size 2 to 6 mm.
Distribution Distal extremities, palms, soles to
arms, thighs, trunk, face (Fig. 22-1B). Gangrene
(4%) occurs in acral digits, extremities, ears,
and prepuce.

General Findings
Fever Up to 40�C.
Rheumatologic Myalgias.
Pulmonary Cough, pneumonitis, lung infec-
tions, pulmonary edema, ARDS.
GI Nausea, abdominal pain, hepatospleno-
megaly, GI hemorrhages.
Renal Incontinence, oliguria, acute renal
failure.
CNS Altered consciousness, headache, menin-
goencephalitis, stupor, coma.
Other Hypotensive, deafness, middle ear/
parotid gland infections, septic shock.
Variants
Spotless Fever (13%) Higher mortality because

diagnosis is missed.
Abdominal Syndrome Mimics acute abdomen,

acute cholecystitis, acute appendicitis.

414

S E C T I O N  2 2

RICKETTSIAL INFECTION



SECTION 22 RICKETTSIAL INFECTION 415

bodies against R. rickettsii. A fourfold rise in
titer between acute and convalescent stages of
the disease is diagnostic.

COURSE AND PROGNOSIS

Untreated, the fatality rate for RMSF is 20%.
With adequate therapy, the mortality decreases
to 3%. Severely affected patients may experience
DIC, purpura fulminans, permanent cardiac,
and/or neurologic sequelae. The most impor-
tant prognostic factor is early diagnosis and
treatment even if this means starting antibiotics
before confirmatory study results are available.

MANAGEMENT

The drug of choice for RMSF in older children
and adults is doxycycline, tetracycline, or chlo-
ramphenicol for 7 to 10 days. In younger chil-
dren, azithromycin or clarithromycin may be
used.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for RMSF includes
meningococcemia, Staphylococcus aureus sep-
ticemia, other rickettsioses (ehrlichiosis, murine
typhus, epidemic typhus, rickettsialpox), lep-
tospirosis, typhoid fever, viral exanthem
(measles, varicella, rubella, enterovirus, par-
vovirus, adenovirus), hemorrhagic fevers
(Ebola, Marburg, Lassa), meningococcemia,
chancroid, tularemia, syphilis, anthrax, ITP,
drug reaction, or an immune–complex-medi-
ated vasculitis.

LABORATORY EXAMINATIONS

Dermatopathology Necrotizing vasculitis.
Rickettsia can at times be demonstrated within
the endothelial cells.
Direct Immunofluorescence Stains for R.
rickettsii antigen within endothelial cells.
Serology Immunofluorescent antibody test
can be used to measure both IgG and IgM anti-

FIGURE 22-1 Rocky Mountain spotted fever A. Scattered pink, red, and purpuric macules and papules
on the forearm of a child. B. Later face involvement of the rash is seen in the same child.

A B



HERPETIC GINGIVOSTOMATITIS

Primary herpetic gingivostomatitis is caused by
herpes simplex virus 1 (HSV-1) infection in
children and characterized by painful vesicular
lesions of the mouth.

HISTORY

Three to seven days after exposure, primary
herpetic infections may be asymptomatic (the
majority) or symptomatic with gingivostomati-
tis, high fever, sore throat, and lymphadenopa-
thy. The pain may be so debilitating that
hospitalization is necessary for intravenous (IV)
hydration.

PHYSICAL EXAMINATION

Skin Findings
Type Plaque, vesicles, ulcerations (Fig. 23-1).
Arrangement Herpetiform (grouped) vesi-
cles.
Distribution Oral mucosa, oropharynx.

General Findings
Fever and LAD
Other Headache, fever, nuchal rigidity, �
positive HSV cerebrospinal fluid culture.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for primary HSV gin-
givostomatitis includes aphthous stomatitis,
hand-foot-and-mouth disease (HFMD), her-
pangina, erythema multiforme, or Behçet’s dis-
ease, oral candidiasis, chemotherapy mucositis.

LABORATORY EXAMINATIONS

Tzanck Smear Cells from the base of an intact
vesicle are smeared thinly on a microscope slide,
dried, stained with Wright’s or Giemsa’s stain,
showing multinucleated giant keratinocytes
(Fig. 23-2). Tzanck smear is positive in 75% of
early cases, but does not differentiate HSV-1
from HSV-2 or varicella-zoster virus (VZV).

IN
S

IG
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Any oral ulceration should be eval-
uated for herpes infection.

Synonyms Herpes, herpes simplex, cold sore,
fever blister, herpes febrilis, herpes labialis.

EPIDEMIOLOGY

Age 1 to 10 years.
Gender M � F.
Incidence 90% HSV-1 seropositive by age 10.
Etiology HSV-1 �� HSV-2.

PATHOPHYSIOLOGY

Transmission and primary infection of HSV oc-
curs through close contact with a person shed-
ding the virus at a peripheral site, mucosal
surface, or through secretion. HSV is inacti-
vated promptly at room temperature; thus,
aerosolized or fomitic spread is unlikely. Infec-
tion occurs via inoculation onto susceptible
mucosal surface or break in skin. Subsequent to
primary infection at the inoculation site, HSV
ascends peripheral sensory nerves and enters
the sensory or autonomic nerve root ganglia,
where latency is established. Latency can occur
after both symptomatic and asymptomatic pri-
mary infection.

HERPES SIMPLEX VIRUS
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Direct Immunofluorescence Cells from the
base of an intact vesicle can be smeared on a
glass slide and immunofluorescent antibodies
can be used to stain specifically for the presence
of HSV-1.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Viral Culture HSV can be cultured in 2 to 5
days from early vesicular fluid or from scraping
the base of an erosion.
Serology Primary HSV-1 infection can be
documented by seroconversion.

COURSE AND PROGNOSIS

Episodes of primary herpetic gingivostomatitis
are self-limited within 2 to 6 weeks but can
range in severity from mild asymptomatic 

infection to severe debilitating disease requiring
hospitalization.

MANAGEMENT

The treatment of choice for primary herpetic
gingivostomatitis is oral or IV acyclovir and
symptomatic measures. Acetaminophen and 2%
viscous lidocaine can be used for oral pain and
IV fluids may be needed to prevent dehydration.

In older children, immunocompromised pa-
tients, or more refractory cases, oral valacy-
clovir or oral famciclovir may be used. Topical
1% penciclovir or 5% acyclovir ointment can be
used in conjunction with oral therapy. Acy-
clovir-resistant HSV-1 requires IV foscarnet or
topical cidofovir.

RECURRENT FACIAL–ORAL HERPES

Recurrent facial–oral herpes is a reactivation of
latent herpetic infection caused by HSV-1 and

FIGURE 23-1 Herpetic gingivostomatitis Severe circumferential perioral erosions and ulcerations that
prevent the child from being able to eat or drink.
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characterized by grouped blisters, typically on
the vermillion border.
Synonyms Cold sores, fever blisters, herpes,
herpes simplex, herpes labialis.

EPIDEMIOLOGY

Age Any age. Most common in young adults.
Gender M � F.
Prevalence Common. One-third of popula-
tion.
Incidence 90% of population serologically
positive for HSV-1 infection.
Etiology HSV-1 �� HSV-2.

PATHOPHYSIOLOGY

Herpes virus is transmitted by skin-to-skin,
skin-to-mucosa, or mucosa-to-mucosa contact.
Subsequent to the primary HSV-1 infection,
HSV ascends the peripheral sensory nerves and
enters the ganglion where latency is established.
Recurrences occur at the same site each time

and may be clinically asymptomatic or sympto-
matic.

Sunlight, stress, illness, or local trauma may
precipitate blistering episodes.

HISTORY

Recurrent HSV-1 episodes are typically her-
alded by a prodrome of tingling, itching, or
burning, which usually precedes any visible skin
changes by 24 hours. The skin then flares with a
small, localized crop of blisters followed by
healing in 1 to 2 weeks. Systemic symptoms are
usually absent.

PHYSICAL EXAMINATION

Skin Findings
Type Plaque, papules, vesicles, crust (Fig.
23-3).
Color Pink, red.
Size 1 to 2 mm.
Arrangement Herpetiform (i.e., grouped)
vesicles.

FIGURE 23-2 Herpetic infection, Tzanck smear Giemsa’s stain of vesicle contents demonstrating multin-
ucleated giant cells (fused virally infected keratinocytes) are indicative of a herpetic infection.
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Distribution Vermillion border �� any other
mucocutaneous site.

General Findings
Lymphadenopathy

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for recurrent
facial–oral herpes includes varicella zoster, aph-
thous ulcers, and contact dermatitis.

LABORATORY EXAMINATIONS

Tzanck Smear Cells from the base of an intact
vesicle are smeared thinly on a microscope slide,
dried, stained with Wright’s or Giemsa’s stain,
showing multinucleated giant keratinocytes
(Fig. 23-2). Tzanck smear is positive in 75% of
early cases, but does not differentiate HSV-1
from HSV-2 or VZV.
Direct Immunofluorescence Cells from the
base of an intact vesicle can be smeared on a

glass slide and immunofluorescent antibodies
can be used to stain specifically for the presence
of HSV-1.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Viral Culture HSV can be cultured in 2 to 5
days from early vesicular fluid or from scraping
the base of an erosion.
Serology Recurrent HSV-1 infections can be
detected by immunoglobulin M (IgM) and IgG
antibody titers.

COURSE AND PROGNOSIS

Recurrent facial–oral herpetic outbreaks are lo-
calized, self-limited, typically number one to
four per year, are milder, and have shorter dura-
tion than the primary infection. They tend to

FIGURE 23-3 Recurrent facial–oral herpes Localized recurrent lesion that begins with vesicles and heals
with crusting on the lower lip.
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become less frequent as the individual gets
older. Oral antiviral agents, if used early (during
prodromal period), may abort or minimize
symptoms.

MANAGEMENT

In recurrent facial–oral herpes, some patients
who start antiviral therapy at the beginning of
the prodrome or within 2 days after onset of le-
sions may benefit from oral acyclovir, valacy-
clovir, or famciclovir. Topical 1% penciclovir
or 5% acyclovir ointment can be used in con-
junction with oral therapy. Impetiginized le-
sions may benefit from topical antibiotics
(mupirocin). Acyclovir-resistant HSV requires
IV foscarnet or topical cidofovir.

ECZEMA HERPETICUM

Eczema herpeticum is a widespread HSV-type
infection superimposed on diseased skin (most
commonly, atopic dermatitis). It is character-
ized by widespread vesicles and erosions, fever,
and malaise and can be a severe, recurrent
problem.

HISTORY

Herpetic skin lesions begin on inoculated, im-
paired skin and extend rapidly during the pri-
mary infection. Systemic symptoms include
fever, malaise, and irritability.

PHYSICAL EXAMINATION

Skin Findings
Type Vesicles, erosions (Fig. 23-4), pustules,
crust (Fig. 23-5).
Distribution Common sites: face, neck, trunk.

General Findings
Fever and LAD

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of eczema her-
peticum includes varicella zoster with dissemi-
nation, disseminated (systemic) HSV infection,
widespread bullous impetigo, staphylococcal
folliculitis, pseudomonal (hot tub) folliculitis,
and Candida folliculitis.

LABORATORY EXAMINATIONS

Tzanck Smear Cells from the base of an intact
vesicle are smeared thinly on a microscope slide,
dried, stained with Wright’s or Giemsa’s stain,
showing multinucleated giant keratinocytes
(Fig. 23-2). Tzanck smear is positive in 75% of
early cases, but does not differentiate HSV-1
from HSV-2 or VZV.
Direct Immunofluorescence Cells from the
base of an intact vesicle can be smeared on a
glass slide and immunofluorescent antibodies
can be used to stain specifically for the presence
of HSV-1 or HSV-2.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Culture HSV-1 � HSV-2 can be cultured in 2
to 5 days from early vesicular fluid or from
scraping the base of an erosion. Frequently, su-
perinfection with Staphylococcus aureus/Strep-
tococcus pyogenes is present.
Serology HSV infections can be detected by
IgM and IgG antibody titers.
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An area of eczema that “just won’t
seem to heal” can be a sign of
eczema herpeticum and should be
evaluated for herpes infection.

Synonyms Kaposi’s varicelliform eruption.

EPIDEMIOLOGY

Age Children � adults.
Etiology HSV-1, less commonly HSV-2.

PATHOPHYSIOLOGY

On abnormal skin (atopic dermatitis ��
Darier’s disease, burns, pemphigus vulgaris,
ichthyosis vulgaris), the barrier function of
the skin is impaired and viral or bacterial su-
perinfection can easily become widespread. In
the case of eczema herpeticum, frequently a
child with atopic dermatitis becomes inocu-
lated with HSV-1 from a parent with a clinical
or subclinical case of recurrent facial–oral
herpes. The disease then becomes widespread
because of the infant’s uncontrolled scratch-
ing, autoinoculation, and impaired skin bar-
rier function.
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FIGURE 23-4 Eczema herpeticum Widespread punched-out lesions on a child with atopic dermatitis and
superimposed herpes simplex infection.

FIGURE 23-5 Eczema herpeticum Widespread crusted lesions on a child with atopic dermatitis kissed by a
parent with active HSV-1 recurrent facial–oral herpes with resultant eczema herpeticum. Clinical picture is compli-
cated by Staphylococcus aureus superinfection causing yellow-brown crusted appearance.
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COURSE AND PROGNOSIS

Eczema herpeticum self-resolves in 2 to 6
weeks. Recurrent episodes tend to be milder
and not associated with as severe systemic
symptoms. The risk of systemic dissemination
is possible, especially in immunocompromised
patients.

MANAGEMENT

Preventative measures aimed at controlling the
underlying chronic dermatosis (e.g., atopic der-
matitis) will improve the skin’s barrier function
and prevent widespread cutaneous viral and
bacterial infection.

Mild cases of eczema herpeticum can be
managed on an outpatient basis with acyclovir,
valacyclovir, or famciclovir. Topical 1% penci-
clovir or 5% acyclovir ointment can be used in
conjunction with oral therapy. Impetiginized
crusted lesions may benefit from topical antibi-
otics (mupirocin).

In more severe cases with high fever or
marked prostration, hospitalization may be
needed with IV acyclovir, antibiotics, fluids, and
pain medications.

Acyclovir-resistant HSV eczema herpeticum
requires IV foscarnet or topical cidofovir.

HERPETIC WHITLOW

Herpetic whitlow is a cutaneous herpetic infec-
tion of the distal fingertip, usually caused by 
recurrent HSV-1 or HSV-2, inadvertently inoc-
ulated onto the hand.

EPIDEMIOLOGY

Age Children � adults.
Gender M � F.
Incidence Common.

PATHOPHYSIOLOGY

Herpetic whitlow is typically seen in physicians,
dentists, dental hygienists, nurses, and children.
HSV, from infected mucosa with clinical or sub-
clinical herpes, gets inoculated onto a finger,
and herpetic whitlow ensues. After the primary

infection, the herpes virus becomes dormant in
the nerve and can recur in the same location.

HISTORY

Two to eight days following exposure, painful
vesicular lesions appear on the fingertips of the
infected individual. Systemic symptoms are rare
but can include fever and regional lym-
phadenopathy. Lesions take 1 to 3 weeks to re-
solve, and recurrences are possible.

PHYSICAL EXAMINATION

Skin Findings
Type Vesicles.
Color Whitish-red or blue (Fig. 23-6).
Size 2- to 4-mm vesicles.
Arrangement Herpetic (grouped vesicles).
Distribution Distal fingertips.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of herpetic whitlow
includes dyshidrotic eczema, contact dermati-
tis, orf, or other paronychial infection.

LABORATORY EXAMINATIONS

Tzanck Smear Cells from the base of an intact
vesicle stained with Wright’s or Giemsa’s stain
show multinucleated giant keratinocytes (Fig.
23-2). Tzanck smear is positive in 75% of early
cases, but does not differentiate HSV-1 from
HSV-2 or VZV.
Direct Immunofluorescence Cells from the
base of an intact vesicle can be smeared on a
glass slide and immunofluorescent antibodies
can be used to stain specifically for the presence
of HSV-1 or HSV-2.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Culture HSV-1 � HSV-2 can be cultured in 2
to 5 days from early vesicular fluid or from
scraping the base of an erosion.
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Serology HSV infections can be detected by
IgM and IgG antibody titers.

COURSE AND PROGNOSIS

Herpetic whitlow will self-resolve without treat-
ment, but recurrences are possible.

MANAGEMENT

Much of the treatment of herpetic whitlow is
symptomatic with analgesics for pain, topical
penciclovir cream, or 5% acyclovir ointment.
More severe or refractory cases may require
treatment with oral acyclovir, valacyclovir, or
famciclovir.

HERPES GLADIATORUM

Herpes gladiatorum is an infection seen prima-
rily in contact sports players (e.g., wrestlers,
rugby players) who abrade their skin and come
into direct contact with an active HSV infec-
tion.

EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Common, 67% of wrestlers/rugby
players.
Etiology HSV-1 �� HSV-2.

FIGURE 23-6 Herpetic whitlow Painful grouped red-blue vesicles on the middle finger of a child.
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PATHOPHYSIOLOGY

HSV-1 is transmitted during infected skin-to-
skin exposure in rough contact sports. Of note,
studies have shown negative oropharyngeal
swabs for active mucosal HSV-1; thus, saliva
seems not to be a major source of infection. The
virus then becomes latent in the sensory nerve
ganglia, and recurrences at the ectopic site are
possible.

HISTORY

Two to eight days after contact, herpetic lesions
can occur at atypical sites (head, trunk, extrem-
ities) and are often associated with edema, pain,
and regional lymphadenopathy.

PHYSICAL EXAMINATION

Skin Findings
Type Group vesicles.
Color White, pink, red (Fig. 23-7).
Size 2 to 5 mm.
Number One lesion �� multiple sites.
Distribution Head (73%), trunk (28%), and
extremities (47%).

General Findings
Fever Malaise and lymphadenopathy.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of herpes gladiato-
rum includes contact dermatitis and varicella
zoster.

FIGURE 23-7 Herpes gladiatorum Localized recurrent lesion that begins with clustered vesicles and heals
with crusting on the buttock of a child.
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LABORATORY EXAMINATIONS

Tzanck Smear Cells from the base of an intact
vesicle stained with Wright’s or Giemsa’s stain
show multinucleated giant keratinocytes (Fig.
23-2). Tzanck smear is positive in 75% of early
cases, but does not differentiate HSV-1 from
HSV-2 or VZV.
Direct Immunofluorescence Cells from the
base of an intact vesicle can be smeared on a
glass slide and immunofluorescent antibodies
can be used to stain specifically for the presence
of HSV-1 or HSV-2.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Culture HSV-1 � HSV-2 can be cultured in 2
to 5 days from early vesicular fluid or from
scraping the base of an erosion.
Serology HSV infections can be detected by
IgM and IgG antibody titers.

COURSE AND PROGNOSIS

The primary episode of herpes gladiatorum
may last 2 to 6 weeks but does self-resolve.
Recurrences are less painful and resolve more
quickly.

MANAGEMENT

Wrestlers, rugby players, parents, and coaches
need to be made aware of the transmission of
HSV-1, and active lesions should be covered to
prevent spread. Much of the treatment of her-
pes gladiatorum is symptomatic with analgesics
for pain, topical penciclovir cream, or 5% acy-
clovir ointment. For crusted impetiginized le-
sions, a topical antibiotic should be added
(mupirocin). More severe or refractory herpes
gladiatorum cases may require treatment with
oral acyclovir, valacyclovir, or famciclovir.
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DISSEMINATED HERPES SIMPLEX
INFECTION

Disseminated herpes simplex infection is a po-
tentially fatal, systemic HSV infection, charac-
terized by widespread mucocutaneous vesicles,
pustules, erosions, and ulcerations. It is associ-
ated with signs of pneumonia, encephalitis, and
hepatitis, as well as involvement of other organ
systems and usually occurs in an immunocom-
promised host.

EPIDEMIOLOGY

Age Any age.
Incidence Uncommon, but increasing be-
cause of immunosuppressive therapies.
Etiology HSV-1 or HSV-2.

PATHOPHYSIOLOGY

Disseminated herpes typically occurs in im-
munocompromised states (organ transplanta-

tion, cancer chemotherapy, corticosteroid
therapy), hematologic and lymphoreticular ma-
lignancies, and in the setting of severe malnutri-
tion. Eighty percent of HSV seropositive
transplant recipients and patients undergoing
chemotherapy for hematologic malignancies
will reactivate HSV. Following viremia, dissem-
inated cutaneous or visceral HSV infection may
follow.

HISTORY

Disseminated herpes simplex infection is typi-
cally seen in hospitalized patients with underly-
ing disease. It presents as tender and painful
mucocutaneous erosions with systemic fever,
malaise, and organ involvement.

PHYSICAL EXAMINATION

Skin Findings
Type Vesicles, crusts, erosion, ulcers.
Distribution Generalized, disseminated (Fig.
23-8).

FIGURE 23-8 Disseminated herpes simplex virus Widespread vesicular lesions in an immunocompro-
mised patient.
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Mucous Membranes Oropharyngeal erosion,
HSV tracheobronchitis with erosions.

General Findings
HSV pneumonitis, hepatitis, or encephalitis
may be present.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of disseminated HSV
includes eczema herpeticum, varicella, and cu-
taneous disseminated zoster.

LABORATORY EXAMINATIONS

Tzanck Smear Cells from infected mucocuta-
neous sites or infected body fluids stained with
Wright’s or Giemsa’s stain show multinucleated
giant keratinocytes (Fig. 23-2). Tzanck smear is
positive in 75% of early cases, but does not dif-
ferentiate HSV-1 from HSV-2 or VZV.
Direct Immunofluorescence Cells from a
mucocutaneous lesion or infected body fluids
can be smeared on a glass slide and immunoflu-
orescent antibodies can be used to stain specifi-
cally for the presence of HSV-1 or HSV-2.
Dermatopathology Ballooning and reticular
epidermal degeneration, acanthosis, and intraepi-
dermal vesicle formation. Intranuclear inclusion
bodies, multinucleate giant keratinocytes, and
multilocular vesicles may be present.
Electron Microscopy Can detect HSV parti-
cles.
Culture HSV-1 � HSV-2 can be cultured in 2
to 5 days from scraping the base of a mucocuta-
neous erosion or from infected body fluids.

Serology HSV infections can be detected by
IgM and IgG antibody titers.

COURSE AND PROGNOSIS

When widespread, visceral dissemination of
HSV may occur to liver, lungs, adrenals, gastroin-
testinal (GI) tract, and central nervous system.
Severe cases can be complicated by disseminated
intravascular coagulation. Untreated, the mortal-
ity rate of disseminated HSV with organ involve-
ment is 70% and residual neurological defects are
common.

MANAGEMENT

Early recognition and treatment are essential in
the treatment of disseminated herpes.

Prophylaxis with acyclovir is recommended
for seropositive patients undergoing bone mar-
row transplantation; induction therapy for
leukemia; and solid organ transplantation from
the day of conditioning, induction, or trans-
plantation lasting for 4 to 6 weeks.

For disseminated HSV infection, systemic
acyclovir, valacyclovir, or famciclovir is neces-
sary. In more severe cases with high fever or
marked prostration, hospitalization may be
needed with IV acyclovir, antibiotics, fluids, and
pain medications.

Acyclovir-resistant disseminated HSV re-
quires IV foscarnet.
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Approved by the Food and Drug
Administration in 1995, the live at-
tenuated VZV vaccine is 90% effec-
tive in preventing chickenpox and

currently recommended for all children in the
United States, thus, changing the clinical spec-
trum and prevalence of the disease.

VARICELLA-ZOSTER VIRUS

pesviruses, VZV enters a latent phase, residing
in sensory ganglia, and reactivation of VZV
later in life results in herpes zoster (shingles).

HISTORY

Varicella is usually transmitted by exposure to a
sick contact at day care, school, an older sibling,
or even an adult with zoster. The rash appears
following an inoculation period of 14 days
(range, 10–23 days), a mild prodrome of
headache, general aches and pains, and malaise.
Crops of vesicles with an erythematous base ap-
pear (“dewdrops on a rose petal”) and crust
over an 8- to 12-hour period. With subsequent
crops, all stages of evolution may be noted si-
multaneously: papules, vesicles, pustules, crusts.
The exanthem appears within 2 to 3 days (Fig.
23-9).

PHYSICAL EXAMINATION

Skin Findings
Type Vesicles (Fig. 23-10), pustules, crusts,
scars.
Color Clear, white, yellow, red.
Size 2 to 5 mm.
Number Few to � 100 lesions.
Distribution Face, scalp, then trunk, extremi-
ties. Palms/soles spared.
Mucous Membranes Vesicles or erosions on
palate, nasal mucosa, conjunctivae, GI, geni-
tourinary, or respiratory tract.

General Findings
Fever Low grade.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of varicella includes
disseminated HSV infection, cutaneous dissem-
ination of zoster, eczema herpeticum, Coxsackie
virus, enteric cytopathic human orphan virus,
pityriasis lichenoides et varioliformis acuta,
rickettsialpox, drug eruption, contact dermati-
tis, insect bites, scabies, bullous impetigo, and
historically, smallpox.

VARICELLA

Varicella is a highly contagious primary infec-
tion caused by VZV, characterized by successive
crops of pruritic vesicles that evolve to pustules
and crusts, and can heal with scarring. The rash
is often accompanied by constitutional symp-
toms, such as, fever and malaise.
Synonyms Chickenpox.

EPIDEMIOLOGY

Age Before vaccine: 90% younger than 10
years
Gender M � F.
Incidence Before vaccine: nearly universal.
Season Winter, spring.
Etiology VZV, a herpesvirus.
Geography Worldwide.

PATHOPHYSIOLOGY

Varicella virus is highly contagious and spreads
via airborne droplets between persons or, less
commonly, through direct contact with the
vesicle fluid. Patients are contagious several days
before exanthem appears and until the last crop
of vesicles crusts over. Varicella virus enters the
host through the mucosa of upper respiratory
tract and oropharynx, replicates in the lymph
nodes, and causes primary viremia. VZV then
replicates in organs with subsequent secondary
viremia and dissemination of the virus to the
skin and mucous membranes. Once crusted
over, the skin lesions are no longer infectious.

Primary attack usually confers lifelong im-
munity. Second episodes of varicella have been
documented but are rare. As with all her-
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LABORATORY EXAMINATIONS

Tzanck Preparation Cytology of scraping
from fluid or base of vesicle or pustule shows
both giant and multinucleated giant epidermal
cells. Tzanck test does not differentiate HSV
from VZV.
Electron Microscopy VZV particles can be
seen but cannot be distinguished from HSV.
Cultures Isolation of virus from skin lesions
is possible, but VZV takes longer and is much
more difficult to culture than HSV.
Serology Seroconversion is documented by a
fourfold or greater rise in VZV titers.

COURSE AND PROGNOSIS

The symptoms and rash or varicella typically
lasts for 1 to 3 weeks. The primary infection
should confer lifelong immunity. If the primary
infection occurs at an early age when maternal
antibodies are still present, a patient may have a
second episode of varicella later in life owing to
incomplete immunity. Varicella in children is a
self-limited, benign, but itching and painful
eruption. In older or immunocompromised in-
dividuals, varicella may have a more severe clin-
ical course, with a higher rate of respiratory or
systemic complications.

FIGURE 23-9 Varicella Scattered papules, vesicles, and crusts noted simultaneously in a patient with varicella.
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MANAGEMENT

Varicella is a self-limited cutaneous eruption in
immunocompetent children, and treatment usu-
ally consists of supportive care with antipyretics
(with caution: aspirin associated with Reye’s syn-
drome in setting of VZV), antihistamines, and
antipruritic agents (oatmeal baths, calamine lo-
tion). Oral acyclovir, valacyclovir, or famciclovir
administered within the first 24 to 72 hours of
the exanthem can lessen the severity of outbreak,
but higher doses are needed because VZV is not
as sensitive to the systemic antivirals as HSV. In
cases complicated by pneumonitis, encephalitis,
or varicella occurring in an immunocompro-
mised host, systemic acyclovir or vidarabine is
recommended. Varicella-zoster immune globu-
lin administration may also be helpful.

Prevention of primary varicella is now the
strategic approach in the United States:

1. Varicella-zoster immune globulin adminis-
tration within the first 96 hours is indicated
for individuals with leukemia, lymphoma,
cellular immune deficiency, or on immuno-

suppressive treatment following significant
exposure to VZV.

2. VZV vaccine (live attenuated virus, Oka
strain) given at age 12 months and 4 to 6
years is now recommended for all immuno-
competent children. Studies indicate the
vaccine is 90% effective in preventing pri-
mary varicella, and the severity is decreased
in those who do contract the disease.

HERPES ZOSTER

Herpes zoster is a reactivation of VZV and is
characterized by localized unilateral pain with a
vesicular eruption limited to a dermatome in-
nervated by a corresponding sensory ganglion.
Synonyms Shingles.

EPIDEMIOLOGY

Age Any age, typically older than 50 years.
Gender M � F.
Incidence Before VZV vaccine: 300000 cases
annually in the United States.

FIGURE 23-10 Varicella Thin-walled vesicle on an erythematous base likened to a “dewdrop on a rose
petal” characteristic of varicella infection.
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PATHOPHYSIOLOGY

VZV, during the course of primary varicella in-
fection (chickenpox), ascends along the sensory
nerves and establishes latency in the ganglia.
Humoral and cellular immunity to VZV estab-
lished with primary infection persists, and
when this immunity ebbs, viral replication
within the ganglia occurs. The virus then travels
down the sensory nerve, resulting in der-
matomal pain and skin lesions (shingles). As the
neuritis precedes the skin involvement, pain ap-
pears before the skin lesions are visible.

Zoster in children is seen in immunocom-
promised settings (lymphoproliferative disor-
ders, chemotherapy) or in children who
contracted primary varicella younger than age 6
months. Zoster vesicular fluid is contagious and
susceptible contacts can contract primary vari-
cella (chickenpox), but not zoster (shingles).

HISTORY

Pain, tenderness, and paresthesia (itching, tin-
gling, burning) in the involved dermatome pre-
cede the eruption by 3 to 5 days. Rarely, “zoster

sine herpete” (zoster without rash) can occur
with just the pain as a clinical manifestation.
Systemic symptoms (headache, malaise, fever)
occur in 5% of zoster patients.

PHYSICAL EXAMINATION

Skin Findings
Type Papules (24 hours), vesicles bullae (48
hours), pustules (96 hours), crusts (7 to 10 days).
Color Clear vesicles, red base.
Size 2 to 5 mm.
Arrangement Dermatomal (Fig. 23-11). Few
stray lesions outside of dermatome.
Distribution Thoracic (50%), trigeminal
(20%), lumbosacral/cervical (20%).
Mucous Membranes Vesicles/erosions in
mouth, genitalia, bladder.

General Findings
Fever, LAD Regional nodes enlarged and
tender.
Neurologic Sensory or motor nerve changes.
Ophthalmic (7%) Nasociliary branch: vesicles
on the tip of the nose (Hutchinson’s sign), con-
junctivitis, keratitis, scleritis, or iritis.

FIGURE 23-11 Herpes zoster Grouped vesicles on an erythematous base in a dermatomal distribution on
the back of an adolescent.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY432

Warts are discrete benign epithelial proliferations
caused by human papillomavirus (HPV). There are
more than 200 types of HPV, causing different clinical
manifestations, depending on the anatomical location
and immune status of the host. Verruca vulgaris (a
common wart) is caused by HPV types 2, 4, 7, 27, and

29. Verruca plana (flat warts) are caused by HPV types
3, 10, 28, and 41. Verruca plantaris (plantar warts) are
caused by HPV types 1, 2, and 4. Condyloma acumi-
natum (anogenital warts) are caused by HPV types 6,
11 (low risk for oncogenic potential), types 16, 18, 31,
33, and 45 (high risk for cervical cancer).

DIFFERENTIAL DIAGNOSIS

The prodromal pain of herpes zoster can mimic
cardiac or pleural disease, an acute abdomen, or
vertebral disease. The rash of zoster must be dis-
tinguished from HSV and contact dermatitis.

LABORATORY EXAMINATIONS

Tzanck Preparation Cytology of scraping
from fluid or base of vesicle or pustule shows
both giant and multinucleated giant epidermal
cells. Tzanck test does not differentiate HSV
from VZV.
Electron Microscopy VZV particles can be
seen but cannot be distinguished from HSV.
Cultures Isolation of virus from skin lesions
is possible, but VZV takes longer and is much
more difficult to culture than HSV.
Serology VZV titers should be four times
higher in acute versus convalescent serum.

COURSE AND PROGNOSIS

The rash of zoster is self-limited. The risk of
postherpetic neuralgia is around 20% to 40% in
adult patients, but less common in children.
The highest incidence of postherpetic neuralgia
is in ophthalmic zoster. Ophthalmic zoster can
lead to keratitis and blindness; thus, aggressive
treatment should be pursued.

Disseminated zoster (10%), defined by 20 or
more lesions outside the affected or adjacent
dermatome is usually only seen in immunosup-
pressed individuals. Motor paralysis occurs in
5% of patients, especially when the cranial
nerves are affected.

MANAGEMENT

Zoster is a self-limited cutaneous eruption in
children, and treatment usually consists of
supportive care with antihistamines and an-
tipruritic agents (oatmeal baths, calamine lo-
tion). Oral acyclovir, valacyclovir, or
famciclovir lessens the severity of outbreak
and duration of postherpetic neuralgia, but
higher doses are needed because VZV is not as
sensitive to the systemic antivirals as HSV. In
severe disseminated VZV, ophthalmic VZV or
zoster in the setting of immunosuppression,
systemic acyclovir, or vidarabine is recom-
mended.

Although rare in children, postherpetic neu-
ralgia can be treated with topical capsaicin,
analgesics, EMLA cream, lidocaine patches, nar-
cotics, nerve blocks, biofeedback, tricyclic anti-
depressants, gabapentin, and pregabalin. To
decrease the incidence of postherpetic neuralgia
in adults, the Food and Drug Administration
has approved a zoster vaccine for susceptible
persons older than 60 years.

HUMAN PAPILLOMAVIRUS

VERRUCA VULGARIS

Verruca vulgaris are benign keratotic papules
typically located on the hands, fingers, and
knees of children.
Synonyms Common wart.

EPIDEMIOLOGY

Age School children, incidence decreases after
age 25 years.

Gender M � F.
Prevalence Common, 20% of schoolchild-
ren.
Etiology HPV types 2, 4 � types 1, 7 � types
27 to 29.
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PATHOPHYSIOLOGY

HPV enters the skin through minor abrasions or
macerated areas, and targets the basal ker-
atinocytes where productive infection and in-
duction of hyperproliferation occurs. HPVs have
evolved mechanisms to evade immune surveil-
lance; thus, the host immune response may be
slow and the warts may take years to eradicate.

HISTORY

Common wart contagion occurs in groups—
small (home) or large (school gymnasium)—
directly by person-to-person skin contact or
indirectly through contaminated surfaces (pub-
lic showers, swimming pools). Nail-biters or cu-
ticle pickers are more prone to periungual
lesions. Primary lesions typically are inoculated
on the hands, fingers, and knees. Autoinocula-
tion to other sites, especially the face, is possible.

PHYSICAL EXAMINATION

Skin Findings
Type Papules (Fig. 23-12), cleft, filiform nod-
ules.
Color Flesh color with red dots (thrombosing
capillary loops).
Size 1 to 10 mm.

Shape Round, polycyclic.
Arrangement Isolated lesion, scattered dis-
crete lesions.
Distribution Sites of trauma-hands, fingers,
knees.
Nails Nailfold/matrix involvement can cause
onychodystrophy.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of common warts in-
cludes nevi, acne, molluscum, seborrheic ker-
atoses, keratoacanthomas, angiokeratomas, and
pyogenic granulomas.

LABORATORY EXAMINATIONS

Dermatopatholog y Well-circumscribed
“church spire” papillomatosis heaped with or-
tho- and parakeratosis, acanthosis, hypergranu-
losis, and koilocytosis.

COURSE AND PROGNOSIS

Warts are slow-growing, but evade the host im-
mune response and are resistant to heat and
desiccation. Thus, spontaneous resolution may
take months to years.

FIGURE 23-12 Verruca vulgaris Verrucous papules on face of a child.
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MANAGEMENT

In asymptomatic children, warts will often
self-resolve within 2 years without treatment.
Since there are no antivirals specific for HPV,
management of common warts focus on the
destruction of visible lesions or induction of
cytotoxicity against infected cells. Thus, en-
larging or spreading lesions can be targeted
with destructive therapies, such as,
trichloroacetic/ salicylic/squaric/lactic acid,
curettage, cryotherapy, electrosurgery, scalpel
excision, or laser surgery. Remission rates are
nearly 80% with repeated wart treatments, but
recurrences are frequent in approximately 40%
of cases.

Other reported attempts to stimulate host
cellular immunity to HPV include treatment
with topical imiquimod, topical retinoids, topi-
cal 5-FU, topical diphenylcyclopropenone, duct
tape occlusion, hot-water immersion (113�F for
30 minutes three times per week), hypnosis,
oral cimetidine, and intralesional Candida or
Trichophyton.

VERRUCA PLANA

Verruca plana are flat-topped, 2- to 5-mm
papules, typically scattered on the face, arms,
and legs of children.
Synonyms Flat wart.

EPIDEMIOLOGY

Age Young children, can also be seen in
adults.
Gender M � F.
Incidence Common.
Etiology HPV types 1, 2, 3, 10, and 11.

PATHOPHYSIOLOGY

HPV enters the skin through minor abrasions
or macerated areas, and targets the basal ker-

atinocytes where productive infection and in-
duction of hyperproliferation occurs. HPVs
have evolved mechanisms to evade immune
surveillance; thus, the host immune response
may be slow and flat warts may take years to
clear.

HISTORY

Flat wart contagion occurs directly by person-
to-person skin contact or indirectly through
contaminated surfaces (razors). In adolescents
and adults, shaving can spread the lesions.

PHYSICAL EXAMINATION

Skin Findings
Type Flat-topped papules (Fig. 23-13).
Color Skin-colored or light brown.
Size 1 to 5 mm.
Shape Round, oval, polygonal.
Arrangement Linear lesions (inoculation of
virus by scratching).
Number Few to hundreds.
Distribution Face, dorsa of hands, shins.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of flat warts includes
lichen planus, nevi, and seborrheic keratoses.

LABORATORY EXAMINATIONS

Dermatopathology Orthokeratosis, paraker-
atosis, acanthosis, hypergranulosis, and vac-
uolization of cells in the granular layer and
upper malpighian layers.

COURSE AND PROGNOSIS

Flat warts eventually spontaneously resolve
with time.
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MANAGEMENT

In asymptomatic children, flat warts will often
self-resolve within 2 years without treatment.
Since there are no antivirals specific for HPV,
management of flat warts focus on the destruc-
tion of visible lesions or induction of cytotoxic-
ity against infected cells. Thus, enlarging or
spreading lesions can be targeted with destruc-
tive therapies, such as, trichloroacetic/salicylic/

squaric/lactic acid, curettage, cryotherapy, elec-
trosurgery, scalpel excision, or laser surgery.

Other reported attempts to stimulate host
cellular immunity to HPV include treatment
with topical imiquimod, topical retinoids, topi-
cal 5-FU, topical diphenylcyclopropenone, duct
tape occlusion, hot-water immersion (113�F for
30 minutes three times per week), hypnosis,
oral cimetidine, and intralesional Candida or
Trichophyton.

FIGURE 23-13 Verruca plana Scattered flat-topped papules increasing in number on the forehead of a
child.



COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY436

VERRUCA PLANTARIS

Verruca plantaris are keratotic lesions located
on the plantar aspect of the feet. They tend to be
a painful HPV infection that are more refrac-
tory to treatment.
Synonyms Plantar wart.

EPIDEMIOLOGY

Age Any age, typically 5 to 25 years.
Gender M � F.
Incidence Common.
Etiology HPV 1, 2, and 4.

PATHOPHYSIOLOGY

HPV enters the skin through minor abrasions
or macerated areas, and targets the basal ker-

atinocytes where productive infection and in-
duction of hyperproliferation occurs. HPVs
have evolved mechanisms to evade immune
surveillance; thus, the host immune response
may be slow and plantar warts may take years to
clear.

HISTORY

Plantar wart contagion occurs directly by per-
son-to-person skin contact or indirectly
through contaminated surfaces (gymnasium
floors, public showers, swimming pools).
Trauma is a factor, because the lesions often oc-
cur on sites of pressure, and the wart is often
painful to the host.

PHYSICAL EXAMINATION

Skin Findings
Type Papule, plaque (Fig. 23-14).

FIGURE 23-14 Verruca plantaris Rough keratotic plaques with pinpoint red dots representing dilated blood
vessels characteristic of plantar warts.



SECTION 23 CUTANEOUS VIRAL INFECTIONS 437

Color Skin-colored with red dots (throm-
bosed capillary loops).
Palpation Tenderness may be marked, espe-
cially in certain acute types.
Distribution Plantar pressure points: heads of
metatarsal, heels, and toes.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of plantar warts in-
cludes corns, calluses, punctuate porokeratosis,
poromas, hyperhidrotic pitting, or scars.

LABORATORY EXAMINATIONS

Dermatopathology Papillomatosis, ortho-
and parakeratosis, acanthosis, hypergranulosis,
and koilocytosis.

COURSE AND PROGNOSIS

Untreated, 50% of plantar warts self-resolve
within 2 years. Others persist and can become
quite large and/or painful.

MANAGEMENT

In asymptomatic children, plantar warts will
often self-resolve within 2 years without treat-
ment. Since there are no antivirals specific for
HPV, management of plantar warts focus on
the destruction of visible lesions or induction
of cytotoxicity against infected cells. Thus, en-
larging or spreading lesions can be targeted
with destructive therapies, such as,
trichloroacetic/salicylic/squaric/lactic acid,
curettage, cryotherapy, electrosurgery, scalpel
excision, or laser surgery.

Other reported attempts to stimulate host
cellular immunity to HPV include treatment
with topical imiquimod, topical retinoids, topi-
cal 5-FU, topical diphenylcyclopropenone, duct
tape occlusion, hot-water immersion (113�F for
30 minutes three times per week), hypnosis,
oral cimetidine, and intralesional Candida or
Trichophyton.
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CONDYLOMA ACUMINATUM

Condylomas are soft, skin-colored, fleshy warts
occurring on mucocutaneous junctions and in-
tertriginous areas, resulting from an infection
by HPV.
Synonyms Genital acuminate or venereal
wart, verruca acuminata.

EPIDEMIOLOGY

Age Sexually active young adults.
Gender F � or �M.
Etiology HPV types 6, 11 �� types 16, 18,
31, 33.
Prevalence Common, 20 million people in
the United States; 20% to 40% of young
women.
Incidence Increasing in the past two decades.
Hopefully will decrease with vaccination.

PATHOPHYSIOLOGY

Genital warts are highly contagious and are typ-
ically transmitted sexually by mucosa-to-
mucosa contact. In infants, HPV may be
acquired during delivery. In prepubertal chil-
dren, the presence of condyloma in the anogen-
ital area in the absence of other skin warts
should alert one to the possibility of sexual
abuse. Nonvenereal transmission is more likely
if there are (1) no other signs of sexual abuse,
(2) the lesions are distant from the anus or in-
troitus, or (3) warts are present in close contacts
(e.g., mother’s hands).

HISTORY

Condyloma can appear weeks to years after ex-
posure and can spread with irritation of
trauma. Subclinical infections are much more
common than visible genital warts leading to
asymptomatic shedding and increased sexual
transmission. Behavioral risk factors for genital
warts include sexual intercourse at an early age,
numbers of sexual partners, and partner’s num-
ber of partners.

PHYSICAL FINDINGS

Skin Findings
Type Papules, plaques (Fig. 23-15).

Color Flesh-colored, pink, brown, white.
Size 1 mm to several millimeters.
Palpation Soft.
Shape May be filiform or sessile.
Arrangement May be solitary. Grouped into
grapelike or cauliflower-like clusters.
Distribution External genitalia, perineum, pe-
rianal/buttock area.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of condyloma in-
cludes condylomata lata (syphilis), intraepithe-
lial neoplasia, bowenoid papulosis, squamous
cell carcinoma, molluscum contagiosum, lichen
nitidus, lichen planus, normal sebaceous
glands, pearly penile papules, folliculitis, moles,
seborrheic keratoses, skin tags, pilar cyst, and
scabies.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal acanthosis,
pseudoepitheliomatous hyperplasia.
Acetowhitening Gauze with 5% acetic acid
make warts appear as tiny white papules.

COURSE AND PROGNOSIS

Condyloma may clear spontaneously but tend
to recur even after appropriate therapy, because
of persistence of latent HPV in normal-appear-
ing perilesional skin. The major significance of
HPV infection is their oncogenicity later in life.
HPV types 16, 18, 31, and 33 are the major eti-
ological factors for cervical carcinoma in
women. The importance of the annual Pap test
must be stressed to women with history of gen-
ital warts. Additionally, genital warts can be
transmitted perinatally to the infant.

MANAGEMENT

Condylomas are often difficult to treat, recur-
rences are frequent (25%–67%), and it unclear
whether treatment reduces the transmission rate
to sexual partners. Since there are no antivirals
specific for HPV, management of genital warts
focuses on the destruction of visible lesions or
induction of cytotoxicity against infected cells.
Thus, lesions can be targeted with destructive
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therapies, such as, podophyllotoxin, podophyllin,
cryotherapy, trichloroacetic/salicylic/squaric/lac-
tic acid, interferons, cidofovir, curettage, electro-
surgery, scalpel excision, or laser vaporization.

Other reported attempts to stimulate host
cellular immunity to HPV include treatment
with topical imiquimod, topical retinoids, topi-
cal 5-FU, topical diphenylcyclopropenone, oral
cimetidine, and intralesional Candida or Tri-
chophyton.

Anogential condyloma in prepubertal chil-
dren should alert the physician to the possibility
of child abuse. Fortunately, most instances are
nonvenereal in transmission caused by au-
toinoculation (concomitant warts on the child’s

hands) or spread from close family members
(changing diapers).

Prevention of condyloma is now the strategic
approach in the United States. HPV virus-like
particle vaccines are being developed for pro-
phylactic vaccination. A quadrivalent vaccine
(Gardasil) for HPV types 6, 11, 16, and 18 or a
bivalent vaccine (Cervarix) for HPV types 16
and 18 are recommended for all prepubertal
girls prior to the onset of sexual activity (prefer-
entially younger than 12 years). Studies indicate
the vaccine is 90% effective in preventing the
HPV types listed for at least 5 years. Hopefully,
these vaccinations will decrease the incidence of
cervical cancer from these HPV types.

FIGURE 23-15 Condyloma acuminatum Perianal verrucous papules in a child. The perianal location
should alert one to the possibility of sexual abuse, but often the warts are caused by nonvenereal warts.



FIGURE 23-16 Molluscum contagiosum Close-up of dome-shaped umbilicated papules.

COLOR ATLAS & SYNOPSIS OF PEDIATRIC DERMATOLOGY440

IN
S

IG
H

T

Although not as contagious as the
name would suggest, molluscum
can spread and persist for many
years in some individuals; one

method of transmission seems to be via water in
pools and baths.

MOLLUSCUM CONTAGIOSUM

Molluscum contagiosum is a common, benign
self-limited viral infection of childhood, char-
acterized by discrete, umbilicated papules.

also seen in increased incidence in persons with
atopic dermatitis or immunosuppressed indi-
viduals.

HISTORY

Molluscum lesions appear anywhere from 14
days to 6 months after exposure and self-resolve
in a few months. The lesions are asymptomatic
or mildly pruritic and can look inflamed prior
to spontaneous involution. Systemic symptoms
are absent.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, nodules (Fig. 23-16).
Color Pearly white or flesh-colored.
Size 2 to 5 mm.
Shape Round, oval, hemispherical, umbili-
cated.
Number Isolated single lesion or multiple
scattered discrete lesions.
Distribution Axillae (Fig. 23-17), antecubital
and crural folds.

POXVIRUS

EPIDEMIOLOGY

Age Children 3 to 16 years.
Gender M � F.
Incidence Common.

PATHOPHYSIOLOGY

In children, molluscum is spread via swimming
pools, hot tubs, bath water, skin-to-skin con-
tact, or fomites. In adults, genitally located le-
sions are likely spread sexually. Molluscum is
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FIGURE 23-17 Molluscum contagiosum Scattered umbilicated dome-shaped papules in the popliteal
fossa region of a child. Note the characteristic eczematous dermatitis that sometimes accompanies molluscum.
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DIFFERENTIAL DIAGNOSIS

The differential diagnosis of molluscum conta-
giosum includes nevi, warts, acne, appendageal
tumors, condyloma, juvenile xanthogranuloma,
popular granuloma annulare, pyogenic granu-
loma, or basal cell carcinoma.

LABORATORY EXAMINATION

Dermatopathology Molluscum bodies: ep-
ithelial cells with large intracytoplasmic inclu-
sions (Henderson–Patterson bodies).
Giemsa Stain A simple skin scrape of the cen-
tral core reveals molluscum bodies.

COURSE AND PROGNOSIS

Molluscum is asymptomatic in children and
self-resolves with time.

MANAGEMENT

Since molluscum self-resolves, treatment is re-
served for enlarging or spreading lesions, or
those that are cosmetically disfiguring. In chil-
dren, topical cantharidin is a safe and effective
therapy, which is relatively painless and non-
traumatic. Other treatment approaches include
curettage, cryotherapy, topical retinoids, im-
iquimod, topical keratolytics, topical cidofovir,
tape stripping, and laser therapy.

EPSTEIN–BARR VIRUS

INFECTIOUS MONONUCLEOSIS

Infectious mononucleosis is a contagious viral
disease caused by the Epstein–Barr virus (EBV)
and characterized by fever, malaise, tonsillitis,
hepatosplenomegaly (HSM), lymphadenopa-
thy, � rash. The disease is notorious for its as-
sociation with debilitating fatigue.
Synonyms Mono, EBV infection, human her-
pesvirus 4 (HHV-4), kissing disease.

EPIDEMIOLOGY

Age All ages, adolescents, 13 to 25 years.
Gender M � F.
Incidence Common, 45 cases/100000.
Etiology EBV.

PATHOPHYSIOLOGY

EBV is spread via saliva or blood during viremia
phase. The virus preferentially infects human
mucosal cells and B lymphocytes. Active viral
replication leads to the infectious mononucleo-
sis syndrome. The host eventually mounts an
immune response and terminates viral replica-
tion in the oropharynx.

HISTORY

Infectious mononucleosis begins 30 to 50 days
after exposure with fever, malaise, and sore

throat. Marked tonsillitis and associated cervi-
cal lymphadenopathy ensue. HSM is common;
10% to 15% of patients will have a generalized
exanthem (macular or papular), 50% of pa-
tients will have periorbital edema, 25% of pa-
tients have an associated enanthem (petechiae
on the palate). Chronic debilitating fatigue is
often a hallmark of this disease.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, vesicles, edema, ur-
ticaria, purpura.
Color Bright pink or red.
Size 1 to 5 mm.
Distribution Trunk, upper extremities to face,
forearms, periorbital edema.
Mucous Membranes Petechiae at the junc-
tion of the soft and hard palate, marked mem-
branous tonsillitis (Fig. 23-18).

General Findings
Fever (101�F–104�F)
Lymphadenopathy Malaise, fatigue, HSM.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for infectious
mononucleosis includes group A streptococcal
infection, viral hepatitis, cytomegalovirus infec-
tion, human immunodeficiency virus infection,
toxoplasmosis, lymphoma, or drug eruption.
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LABORATORY EXAMINATIONS

Dermatopathology Nonspecific perivascular
lymphocytic infiltrate.
Monospot Test A rapid slide test of the pa-
tient’s blood for the presence of EBV IgM het-
erophile antibodies can be false negative,
especially in children younger than 4 years old.
Serology Three serologic antibody tests may
be helpful in staging EBV infection. During the
acute primary infection, IgG and IgM antibod-
ies to the EBV viral capsid antigen (VCA) are
positive, but the EBNA IgG is negative. During
a past persistent infection, VCA IgGs and EBNA
IgGs are positive, but the VCA IgM is negative.
An assay to measure circulating EBV DNA lev-
els is also available.

COURSE AND PROGNOSIS

Infectious mononucleosis in children can be
mild and asymptomatic. In adolescents, the dis-
ease tends to be more severe and thus easier to
recognize. Most cases of infectious mononucle-
osis self-resolve in 10 to 20 days, although the

fatigue may last longer. The most severe com-
plication is splenomegaly with the risk of
splenic rupture in 0.2% or significant oropha-
ryngeal swelling that leads to airway obstruc-
tion. In rare instances, a more chronic form of
the disease has been seen, with relapses and
chronic fatigue.

MANAGEMENT

Infectious mononucleosis will self-resolve with
supportive measures. If the tonsillitis is severe,
hospitalization and corticosteroids may be neces-
sary to avoid airway obstruction. In 25% of cases,
a concurrent �-hemolytic strep throat is present
and should be treated with erythromycin.

It should be noted that ampicillin, penicillin,
cephalosporins, or amoxicillin given to patients
with infectious mononucleosis can cause a cop-
per-colored generalized skin reaction. IgM and
IgG antibodies to EBV are responsible for this
reaction as opposed to a true IgE-mediated hy-
persensitivity to the antibiotics. Since this is not
a true drug allergy, the patient can use these an-
tibiotics in the future without problems.

FIGURE 23-18 Infectious mononucleosis Marked white exudate on the tonsils of a child with infectious
mononucleosis.
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ERYTHEMA INFECTIOSUM

Erythema infectiosum is a childhood exanthem
caused by parvovirus B19 and characterized by
a “slapped-cheek” appearance on the face fol-
lowed by a lacy reticulated rash on the body.
Synonyms Fifth disease, “slapped cheek” dis-
ease.

EPIDEMIOLOGY

Age All ages. School-aged children 3 to 12
years.
Gender F � M.
Incidence Common, 80% of adults are
seropositive for parvovirus.
Season Late winter, early spring.
Epidemics Every 6 years, for 3 to 6 months.
Etiology Human parvovirus B19.

PATHOPHYSIOLOGY

Parvovirus B19 is spread via aerosolized respira-
tory droplets during the viremic stage, blood
products, or vertically from a mother to her fe-
tus. B19 has an affinity for erythrocytes precur-
sors and binds to the erythrocyte P antigen
(globoside).

HISTORY

Erythema infectiosum begins 4 to 14 days after
exposure with fever, malaise, headache, chills,
arthritis, and arthralgias. During the period of
B19 viremia, reticulocytopenia occurs which is
inconsequential to a normal host, but can lead
to an aplastic crisis, pancytopenia, fetal hydrops,
or intrauterine demise in at-risk populations.
On day 3 to 4, a slapped-cheek appearance on
the face occurs as the viremia resolves. One to
four days later, a lacy reticulated rash appears
on the trunk and extremities that waxes and
wanes, exacerbated by sunlight or overheating.
The body rash may last 1 to 3 weeks and pruri-
tus may be present.

PHYSICAL EXAMINATION

Skin Findings
Type Plaques, macules, papules.
Color Pink to red.

Shape Round to oral.
Distribution Slapped cheeks (Fig. 23-19); lacy
reticulated rash on extensor surfaces of extrem-
ities, trunk, neck (Fig. 23-20).
Mucous Membranes � Enanthem.

General Findings
Rheumatologic (10%) Arthritis; arthralgias
of hands, wrists, knees, ankles.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of erythema infectio-
sum includes rubella, measles, scarlet fever, ery-
thema subitum, juvenile inflammatory arthritis,
enteroviral infections, or drug reactions.

LABORATORY EXAMINATIONS

Dermatopathology Nonspecific lymphocytic
infiltrate.
Serology Blood may show anti-B19 IgM anti-
bodies (indicating infection within previous
2–4 months) or IgG seroconversion. Nucleic
acid hybridization and polymerase chain reac-
tion assays are also available.

COURSE AND PROGNOSIS

By the time the slapped cheek and lacy body
rash are present, the viremia has resolved. The
rash slowly resolves over 1 to 3 weeks and can
recur or seem to flare with temperature fluctu-
ations, sunlight, or friction. Rarely, there may be
an associated arthritis (10%), but this is seen
more commonly in adults (60%). In persons
with chronic anemias (sickle cell anemia, hered-
itary spherocytosis, thalassemia, pyruvate ki-
nase deficiency, or autoimmune hemolytic
anemia), parvovirus B19 may induce an aplastic
crisis with worsening anemia. Similarly, preg-
nant women have a chance of infection with
parvoviral B19 exposure if never previously in-
fected. The virus could affect erythrocyte pre-
cursor cells in the developing fetus, especially
before 20 weeks’ gestation, leading to hydrops
fetalis or intrauterine demise in 5%.

MANAGEMENT

Erythema infectiosum is self-limited in healthy
children, and thus no treatment is necessary.

HUMAN PARVOVIRUS B19
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FIGURE 23-19 Erythema infectiosum “Slapped-cheek” appearance in a child with parvovirus B19 infection.

FIGURE 23-20 Erythema infectiosum Lacy reticulated rash on the body of the same child.
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EXANTHEM SUBITUM

Exanthem subitum is a common, benign rash
caused by HHV 6 and 7, characterized by fever
and followed by rash in an otherwise well-ap-
pearing child.
Synonyms Roseola infantum, sixth disease.

EPIDEMIOLOGY

Age Infants, toddlers: 6 months to 3 years.
Gender M � F.
Incidence Common, 87% of infants younger
than age 1 month have HHV-6 antibodies
(likely passive maternal transplacental transfer).
The infants then become seronegative for
HHV-6, making them susceptible to infection,
and by age 3, 90% of children are seropositive
again for HHV-6 antibodies. Seropositivity for
HHV-7 seems to occur at a later age.

Season Spring.
Etiology HHV-6 �� HHV-7.

PATHOPHYSIOLOGY

HHV-6 and 7 are spread via asymptomatic viral
shedding in respiratory secretions. HHV-6 and
7 target CD4� T-cell lymphocytes where they
actively replicate and cause viremia. As with all
HHVs, latency is eventually established with
HHV-6 and 7 dormant in the salivary glands or
peripheral mononuclear cells.

HISTORY

HHV-6 and 7 have an incubation period of 9 to
10 days, followed by 3 to 5 days of fever and
subsequent rash in a well-appearing infant (Fig.
23-21).

Nonsteroidal anti-inflammatory drugs can be
used for arthalgias, if present. By the time the
rash is noted, the viremia is over; thus, children
are no longer contagious and can resume nor-
mal activities.

At-risk patients with aplastic crisis may need
a blood transfusion. Pregnant women with doc-
umented B19 infection should undergo serial
ultrasounds and in utero fetal transfusions if
necessary.

HUMAN HERPESVIRUS 6 AND 7

FIGURE 23-21 Exanthem subitum Well appearance of a child with HHV-6 infection.
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FIGURE 23-22 Exanthem subitum Maculopapular rash on the body of the same child.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, edema.
Color Rose pink.
Size 2 to 3 mm.
Distribution Trunk (Fig. 23-22), neck, ex-
tremities, periorbital edema.
Mucous Membranes Papules on soft palate,
uvula, palatoglossal ulcers.

General Findings
Fever 104�F to 105�F, rapid defervescence.
Lymphadenopathy
Neurologic Bulging fontanelle, encephalitis/
encephalopathy/meningitis, seizures.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes enterovirus,
adenovirus, parainfluenza, measles, rubella,
scarlet fever, erythema infectiosum, and other
viral exanthems.

LABORATORY EXAMINATIONS

Serology IgM; four times rise in IgG, poly-
merase chain reaction, immunofluorescence;
cultures are available.
Other Mild leukopenia with relative lympho-
cytosis.

COURSE AND PROGNOSIS

Exanthem subitum is self-limited, and infection
confers lifelong immunity.

MANAGEMENT

No treatment besides symptomatic fever man-
agement (antipyretics, fluids) is necessary, be-
cause most children have a mild, benign
self-limited course.
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MEASLES

Measles is a highly contagious childhood viral
infection characterized by fever, coryza, cough,
conjunctivitis, pathognomonic enanthem (Ko-
plik’s spots), and an exanthem and can be com-
plicated by significant morbidity and mortality.
Synonyms Rubeola, morbilli.

EPIDEMIOLOGY

Age Before immunization: ages 5 to 9 years.
Now: younger than 15 months or older than 10
years.
Gender M � F.
Incidence United States: 1989 epidemic: 27
000 cases. Post vaccination: 2003: 37 cases. Cur-
rent outbreaks in the United States occur in in-
ner city unimmunized preschool-age children,
school-age persons immunized at early age, and
imported cases. Most outbreaks are in primary
or secondary schools, colleges, universities, or
day care centers.
Season Late winter to early spring.
Epidemics Prior to widespread use of vaccine,
epidemics occurred every 2 to 3 years.
Geography Worldwide.
Etiology Measles virus, a paramyxovirus.

PATHOPHYSIOLOGY

Measles is spread by respiratory droplets
aerosolized by sneezing and coughing. Infected
persons contagious from several days before on-
set of rash up to 5 days after lesions appear. The
attack rate for susceptible contacts exceeds 90%
to 100%. Measles virus enters cells of the respi-
ratory tract; replicates locally; spreads to local
lymph nodes; and disseminates hematoge-
nously to skin, mucous membranes, and or-
gans.

HISTORY

Ten to fifteen days after exposure, a prodrome
of coryza and a hacking, bark-like cough; pho-
tophobia; malaise; and fever may be present.
An enanthem (Koplik’s spots) appears, then an
exanthem beginning behind the ears/hairline
spreads downward.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules. Periorbital edema.
Color Red fading to yellow tan.
Arrangement Lesions become confluent on
face, neck, and shoulders (Fig. 23-23).
Distribution Forehead, hairline, behind ears;
spreads to face, trunk (Fig. 23-24).
Mucous Membranes Koplik’s spots: cluster of
tiny bluish-white papules with an erythematous
areola (Fig. 23-25). Bulbar conjunctivae: con-
junctivitis.

General Findings
Fever, LAD

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of measles includes
enterovirus, EBV, Kawasaki’s disease, par-
vovirus, HHV-6, secondary syphilis, scarlet
fever, and morbilliform drug eruption.

LABORATORY EXAMINATIONS

Dermatopathology Superficial perivascular
lymphocytic infiltrate, spongiosis, and dysker-
atosis.
Serology Four times rise in measles titer; im-
munofluoresence; or viral culture from blood,
urine, pharyngeal secretions.
Hematology Leukocytosis with lymphopenia.

COURSE AND PROGNOSIS

Measles is self-limited but can be complicated
by pneumonia, otitis media, laryngitis, en-
cephalitis, myocarditis, and/or pericarditis.

MANAGEMENT

Currently, in the United States, prophylactic im-
munization with the live attenuated measles
vaccine is recommended for all children first
between ages 12 and 15 months and again be-
tween 4 and 6 years.

For measles treatment, no specific antiviral
therapy is used, but high-dose vitamin A does
seem to decrease the morbidity and mortality of
the infection. Otherwise, symptomatic treatment
and respiratory isolation are recommended.

MEASLES VIRUS
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FIGURE 23-23 Measles Erythematous coalescing macules on face and trunk of a child with measles.

FIGURE 23-24 Measles Close-up view of erythematous macules coalescing into plaques.
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FIGURE 23-25 Measles White spots (Koplik’s spots) on the hard palate of a person with measles.
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RUBELLA VIRUS

RUBELLA

Rubella is a mild, self-limited childhood infec-
tion manifested by characteristic exanthem and
lymphadenopathy, but it can cause significant
disease when transmitted to a fetus in utero, such
as, miscarriage, stillbirth, or malformations.
Synonyms German measles, three-day measles.

EPIDEMIOLOGY

Age Before immunization: younger than 15
years. Now: young adults.
Gender M � F.
Incidence After the vaccine was developed
(1969), the incidence of rubella has decreased
by 98%.
Season Spring.
Epidemics Before vaccination: every 6 to 9
years.
Geography Worldwide.
Etiology Rubella virus, an RNA virus of the
Togaviridae family.

PATHOPHYSIOLOGY

Rubella virus is spread by inhalation of
aerosolized respiratory droplets and is moder-
ately contagious. The period of infectivity is
from the end of the incubation period to the
disappearance of the rash. A viremia ensues, fol-
lowed by the exanthem, which is thought to be
caused by the antigen–antibody complexes de-
positing in the skin.

HISTORY

Fourteen to twenty-one days after exposure to
the rubella virus, a prodrome of anorexia,
malaise, conjunctivitis, headache, low-grade
fever, and mild upper respiratory tract symp-
toms may be present. Asymptomatic infection
is common and can be seen in 80% cases. One
to five days after the prodrome, the exanthem
of rubella begins with macules and papules on
the face that spread downward. Lym-
phadenopathy, arthritis, and arthralgias may be
present. Adults have more severe symptoms
than children.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules.
Color Pink.
Arrangement Truncal lesions form confluent
scarlatiniform eruption (Fig. 23-26).
Distribution Forehead, face (Fig. 23-27),
trunk, extremities.
Mucous Membranes Petechiae on soft palate,
uvula (Forchheimer’s sign; Fig. 23-28).

General Findings
Lymphadenopathy Postauricular, suboccipi-
tal, and posterior cervical lymph nodes en-
larged.
Rheumatologic Arthritis, arthralgias.
Other Splenomegaly, hepatitis, myocarditis,
pericarditis, anemia, encephalitis, thrombocy-
topenia.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis includes other viral
infections (enteroviral infections, reoviruses,
EBV, adenoviruses, measles), scarlet fever, or
drug eruption.

LABORATORY EXAMINATIONS

Dermatopathology Superficial perivascular
infiltrate with atypical lymphocytes.
Serology IgM; four times rise in IgG titers;
virus cultured from throat, joint fluid aspi-
rate.
Hematology Leukopenia and neutropenia.

COURSE AND PROGNOSIS

In most people, infection with rubella is mild
and self-limited. However, when rubella oc-
curs in a nonimmune pregnant woman dur-
ing the first trimester, congenital rubella
infection can occur. Half of the infants who
acquire rubella during the first trimester of
intrauterine life will show clinical signs of
damage: congenital heart defects (patent duc-
tus arteriosus, ventricular septal defect),
cataracts, microphthalmia, deafness, micro-
cephaly, and hydrocephaly.
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MANAGEMENT

Rubella is preventable by immunization with a
live attenuated vaccine between ages 12 and 15
months, then again between ages 4 and 6 years.
If antirubella antibody titers are negative in
young women, another immunization dose
should be given. Otherwise, symptomatic treat-

ment (antihistamines, antipruritics) for rubella
is all that is needed. Infected children should be
kept home from school for 5 days after the on-
set of the rash and pregnant women need to
document immunity or avoid exposures, espe-
cially during the first trimester. If rubella occurs
during pregnancy, prenatal counseling is rec-
ommended.

FIGURE 23-26 Rubella Confluent erythematous macules on the face of an individual with rubella.
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FIGURE 23-28 Rubella Petechiae on the hard palate of the same individual (Forchheimer’s sign).

FIGURE 23-27 Rubella Rash spreading from face to trunk of the same individual.
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COXSACKIE VIRUS

HAND-FOOT-AND-MOUTH DISEASE

HFMD is an enteroviral infection characterized
by fever, ulcerative oral lesions, and vesicular
eruption of the palms and soles.

EPIDEMIOLOGY

Age Children younger than 10 years.
Gender M � F.
Season Warmer months.
Epidemics Outbreak every 3 years, in temper-
ate climates.
Etiology Coxsackie A16, enterovirus 71 �
Coxsackie A4 to A7, A9, A10, B2, and B5.

PATHOPHYSIOLOGY

HFMD is highly contagious and spreads by
oral–oral and fecal–oral routes. Enterovirus in
the GI tract (buccal mucosa, ileum) spreads to
lymph nodes, and 72 hours later, viremia occurs
with seeding of the oral mucosa and skin, caus-
ing vesicle formation.

HISTORY

Three to six days after exposure, HFMD causes
a prodrome of fever, malaise, abdominal pain,
and respiratory symptoms. Frequently, painful
oral lesions erupt leading to refusal to eat, and
tender palmar and plantar lesions appear.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, vesicles, ulcers, crust
over.
Color Pink to red.
Size 2 to 8 mm.
Shape Round, oval, football-shaped.
Distribution Sides of fingers (Fig. 23-29),
toes, palms, soles (Fig. 23-30).
Mucous Membranes Oral ulcers on hard
palate, tongue, buccal mucosa (Fig. 23-31).

General Findings
Fever Severe malaise, diarrhea, and joint 
pains.

FIGURE 23-29 Hand-foot-and-mouth disease Vesicular lesions on the sides of the fingers of a patient
with hand-foot-and-mouth disease.
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LABORATORY EXAMINATIONS

Dermatopathology Intraepidermal vesicle
with neutrophils, mononuclear cells, and pro-
teinaceous eosinophilic material, dermal
perivascular mixed-cell infiltrate.
Electron Microscopy Intracytoplasmic parti-
cles in a crystalline array.

Serology Acute serum: neutralizing antibod-
ies may be detected but disappear rapidly. Con-
valescent serum: elevated titers of complement-
fixing antibodies.
Polymerase Chain Reaction/Culture Virus
detected from vesicles, throat washings, stool
specimens.

FIGURE 23-30 Hand-foot-and-mouth disease Vesicular lesion on the foot of the same patient.

FIGURE 23-31 Hand-foot-and-mouth disease Scattered 3- to 5-mm ulcers on the buccal mucosa of the
same patient.
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GIANOTTI–CROSTI SYNDROME

Gianotti–Crosti syndrome is a rare, self-limited
eruption, characterized by symmetric papules
on the face, buttocks, and extremities with mild
constitutional symptoms and acute hepatitis.
Synonyms Papular acrodermatitis of child-
hood, papulovesicular acrolocalized syn-
drome.

EPIDEMIOLOGY

Age Children: 3 months to 15 years.
Gender M � F.
Incidence Rare.
Season Spring, early summer.
Etiology Host response to a variety of agents:
hepatitis B, EBV �� adenovirus, rotavirus,
hepatitis A and C, parainfluenza, Coxsackie,
RSV, polio, cytomegalovirus, parvovirus,
mumps, HHV-6, human immunodeficiency
virus, group A Streptococcus, mycoplasma, Bar-
tonella, vaccines (polio; diphtheria, pertussis,
and tetanus vaccine; mumps–measles–rubella
vaccine; hepatitis B, influenza).

HISTORY

Often preceded by an upper respiratory infec-
tion, Gianotti–Crosti begins with mild systemic
symptoms (malaise, low-grade fever, lym-
phadenopathy, HSM, diarrhea) and a rash on
the face, buttocks, and extensor surface of the
extremities which may be pruritic.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, plaques, purpura.
Color Flesh-colored, pink, or coppery red.
Size 1 to 10 mm.
Shape Flat-topped discrete or coalescing le-
sions (Fig. 23-32).
Distribution Face, elbows (Fig. 23-33), knees,
buttocks, extremities, palms, soles.

General Findings
Fever, LAD Inguinal and axillary.
Other Hepatomegaly, splenomegaly, hepatitis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of Gianotti–Crosti in-
cludes drug eruption, papular urticaria, viral
exanthem, molluscum contagiosum, lichen
planus, and lichen nitidus.

LABORATORY EXAMINATIONS

Dermatopathology Epidermal acanthosis, fo-
cal spongiosis, exocytosis, mixed dermal infil-
trate, dilated dermal capillaries, vascular
endothelium swelling.
Hematology Leukopenia, monocytosis (ap-
proximately 20%), hypochromic anemia.
Chemistry Abnormal liver function tests (as-
partate aminotransferase, alanine aminotrans-
ferase, alkaline phosphatase). Normal bili.
Serology May show elevated levels of hepati-
tis B surface antigen.

OTHERS

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for HFMD includes
HSV infection, aphthous stomatitis, herpang-
ina, and erythema multiforme major.

COURSE AND PROGNOSIS

Most commonly, HFMD is self-limited, and the
viremia is cleared in 7 to 10 days. Prolonged, re-
current cases have been reported and serious se-
quelae (myocarditis, meningoencephalitis,

aseptic meningitis, paralytic disease, fetal de-
mise) can occur.

MANAGEMENT

No treatment for HFMD is needed. Sympto-
matically, topical application of dyclonine HCl
solution, lidocaine, or benzocaine may help re-
duce oral discomfort. In rare, severe cases, ple-
conaril (a drug that interferes with enteroviral
attachment and uncoating) may be helpful.
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FIGURE 23-33 Gianotti–Crosti syndrome Erythematous papules on the elbow of the same patient.

FIGURE 23-32 Gianotti–Crosti syndrome Monomorphous papules coalescing into plaques on the legs of
an infant.
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COURSE AND PROGNOSIS

Gianotti–Crosti has a self-limited course and
the rash resolves spontaneously after 2 to 8
weeks; lymphadenitis lasts for 2 to 3 months;
hepatomegaly persists for 3 months.

MANAGEMENT

No treatment for Gianotti–Crosti is necessary
because the rash and liver abnormalities resolve
spontaneously. Symptomatic relief can be ob-
tained with antipruritic agents.

ASYMMETRIC PERIFLEXURAL 
EXANTHEM OF CHILDHOOD

Asymmetric periflexural exanthem of child-
hood (APEC) is a rare, self-limited eruption,
characterized by a unilateral periflexural rash
most often of the axilla and trunk presumed to
be viral in etiology.
Synonyms Unilateral laterothoracic exan-
them.

EPIDEMIOLOGY

Age Children: 6 months to 10 years.
Gender F � M, 2:1.
Race Caucasians � others.
Incidence Rare.
Season Spring.
Geography Europe, Northern America.
Etiology Unclear, thought to be viral.

PATHOPHYSIOLOGY

Seasonal pattern, associated prodrome, familial
case reports, and lack of response to antibiotics
suggests a viral etiology, but thus far none have
been detected.

HISTORY

Often preceded by an upper respiratory or GI
prodrome, APEC begins with a unilateral, peri-
flexural (axilla � trunk, arm, thigh), morbilli-
form, or eczematous rash that spreads to the
contralateral side, but maintains a unilateral
predominance.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules (Fig. 23-34).
Color Pink, red.
Size 1 to 10 mm.
Distribution Periflexural: axilla �� trunk,
arm, thigh.

General Findings
Fever, LAD
Other (60%) Diarrhea, rhinitis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of APEC includes
contact dermatitis, fungal infection, viral exan-
thema, drug eruption, atypical pityriasis rosea,
miliaria, scabies, Gianotti–Crosti syndrome,
papular urticaria, and molluscum contagiosum.
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LABORATORY EXAMINATIONS

Dermatopathology Superficial perivascular
lymphocytic infiltrate, mild spongiosis, exocytosis
with dermal inflammation around the eccrine
ducts.

COURSE AND PROGNOSIS

APEC has a self-limited course and the rash re-
solves after 3 to 6 weeks.

MANAGEMENT

No treatment for APEC is necessary because the
etiology is unclear and the rash resolves sponta-
neously. Symptomatic relief can be obtained
with antipruritic agents or topical steroids.

FIGURE 23-34 Asymmetric periflexural exanthem of childhood Unilateral erythematous macules in
the axillary area of a child.
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Synonym Creeping eruption.

EPIDEMIOLOGY

Age Children � adults.
Gender M � F.
Incidence Uncommon.
Etiology Hookworm larvae of cats/dogs (An-
cylostoma braziliense, Uncinaria stenocephala, A.
caninum), cattle (Bunostomum phlebotomum),
or other nematodes.
Geography Common in warm, humid, sandy,
coastal areas, central United States, southern
United States, central America, South America,
and the Caribbean.

PATHOPHYSIOLOGY

In animal hosts (dogs, cats), the hookworm
penetrates the skin and spreads through the
lymphatic and venous systems to the lungs,
breaks through into the alveoli, migrates to the
trachea, and is swallowed. The hookworm then
matures in the intestine and produces eggs that
are excreted by the animal host. Once the ani-
mal defecates infested feces, the hookworm ova
in the sand or soil hatch into larvae. The larvae
penetrates the skin of accident hosts (humans)
when they are stepped on with bare feet, but
cannot cross the basement membrane. Thus the
larvae wander serpiginously under the skin giv-
ing it the nickname “creeping eruption.”

HISTORY

Larvae tend to penetrate the skin and begin to
migrate at a rate of 1 to 2 cm/d for 4 weeks to 
6 months and may cause pruritus. After aimless

wandering, the larvae typically die and the cuta-
neous tracts self-resolve. Systemic symptoms
are absent.

PHYSICAL EXAMINATION

Skin Findings
Type Tracks/burrows (Fig. 24-1).
Color Flesh colored to pink.
Size Width 2 to 3 mm, extending at 1 to 
2 cm/d.
Number One, several, or many tracks.
Distribution Exposed sites: feet, lower legs,
buttocks, and hands.

General Findings
Visceral larvae (typically Toxocara canis, T. cati, A.
lumbricoides) can cause peripheral eosinophilia,
hepatomegaly, and pneumonitis.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of cutaneous larvae
migrans includes phytophotodermatitis, tinea
pedis, erythema chronicum migrans, jellyfish
sting, and granuloma annulare.

LABORATORY EXAMINATIONS

Dermatopathology PAS may show larva in a
suprabasalar burrow, spongiosis, intraepider-
mal vesicles, necrotic keratinocytes, chronic in-
flammatory infiltrate with many eosinophils.

COURSE AND PROGNOSIS

Cutaneous larva migrans is typically self-lim-
ited because the human skin is an accidental

Cutaneous larva migrans is a skin infestation caused
by nematode larvae that penetrate the skin and mi-

grate leaving a characteristic erythematous, serpigi-
nous burrow underneath the skin.

CUTANEOUS LARVA MIGRANS

S E C T I O N  2 4

AQUATIC INFESTATIONS



SECTION 24 AQUATIC INFESTATIONS 461

steroids until the pruritus self-resolves is the
safest, least harmful treatment of choice.

Severe cases with intense pruritus may be
treated with thiabendazole; side effects include
dizziness, nausea, cramps, and vomiting. Topi-
cal 2% thiabendazole cream may be better
tolerated. Historically, attempts at larval de-
struction modalities including TCA, cryother-
apy, or electrocautery aimed at progressing skin
burrow were not very effective.

“dead-end” host. Most larvae die after 2 to 
4 weeks of aimless wandering underneath the
skin, and the skin rash resolves in approxi-
mately 4 to 6 weeks.

MANAGEMENT

Ultimately, the larval eruption will self-resolve
in 4 to 6 weeks. Symptomatic relief with topical

Synonyms Swimmers’ itch, collector’s itch,
schistosome dermatitis, duck itch, duckworms,
clam-diggers itch, rice paddy itch.

EPIDEMIOLOGY

Age Children � adults.
Gender M � F.

FIGURE 24-1 Cutaneous larva migrans Serpiginous lesion on the foot of and adolescent infected with
hookworm larvae.

Cercarial dermatitis is an acute allergic pruritic erup-
tion sparing the bathing suit areas of the body that

develops following skin infiltration by water Schisto-
soma cercariae.

CERCARIAL DERMATITIS
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Incidence Common.
Geography Global, most common in fresh-
water lakes in north and central United States.
Etiology Parasitic cercariae of the Schistosoma
genus have birds, ducks, and cattle as the usual
hosts, with snails as the intermediate host. Hu-
mans may become an accidental host by con-
tacting either the freshwater or marine form of
the parasite.
Swimmer’s Itch Trichobilharzia ocellata and
T. physellae, common in swamps.
Collector’s Itch T. stagnicolae, common in
shallow waters.

HISTORY

Onset Initial exposure causes no symptoms.
Subsequent exposures incite an allergic re-
sponse to a protein residue deposited by the in-

vading parasite. At the time of cercarial pene-
tration, an itching sensation (lasting 1 hour) as-
sociated with 1- to 2-mm macules at the sites of
penetration may be noted. Initial macules per-
sist a few hours and are proceeded (10–15 hours
later) by a more severe pruritic eruption. The
eruption may progress to a more severe state,
peaking in 2 or 3 days and resolving within 7
days. Systemic symptoms are rare.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, edema, vesicles, and
urticarial wheals.
Color Pink to red.
Size 3 to 5 mm.
Distribution On exposed skin and spares area
covered by clothing (Fig. 24-2).

FIGURE 24-2 Cercarial dermatitis: Swimmer’s itch Erythematous papules on the exposed areas of a
swimmer.
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General Findings
Severe cases may have associated fever, nausea,
and malaise.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of cercarial dermatitis
includes seabather’s itch, drug eruption, photo-
dermatitis, and viral exanthem.

COURSE AND PROGNOSIS

The initial pruritic, macular eruption lasts 1
hour and is followed by a more extensive papu-

lar eruption 10 to 15 hours later. This papular
eruption generally peaks within 2 to 3 days and
self-resolves with no sequelae in 7 to 14 days.

MANAGEMENT

Swimmer’s itch is best managed with avoidance
of schistosome-infested waters. Attempts have
been made to target the snail or waterfowl host
as a preventative measure treating the lakes with
a mixture of copper sulfate and carbonate, or
sodium pentachlorophenate. Since the cercariae
do not dwell within the skin, lesions regress
spontaneously. Antihistamines and topical
steroids can help relieve symptoms.

Synonyms Seabather’s eruption, marine der-
matitis.

EPIDEMIOLOGY

Age Children � adults
Incidence Common.
Geography Florida and Cuban salt waters.
Etiology Planula larvae of sea anemone 
(Edwardsiella lineata) or jellyfish (Linuche un-
guiculata).

HISTORY

Skin lesions develop several hours after bathing
in salt water teeming with anemone larvae. Skin
lesions may itch or burn and persist for 1 to 
2 weeks. Systemic symptoms are uncommon
but can include headache, malaise, nausea,
vomiting, and fever.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules, wheals, vesiculopapules.
Color Erythematous.
Size 2 to 3 mm.

Distribution Areas covered by bathing suit
(Fig. 24-3).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of seabather’s itch in-
cludes swimmer’s itch, irritant dermatitis, or
contact dermatitis.

COURSE AND PROGNOSIS

Seabather’s eruption develops several hours af-
ter bathing in infested salt water, progresses to a
vesiculopapular form, crusts, then sponta-
neously resolves in 7 to 14 days. It may be in-
tensely pruritic, especially at night. Systemic
symptoms are rare, but may include fever,
headache, and malaise.

MANAGEMENT

Seabather’s eruption may be avoided by wash-
ing and drying bathing suit-covered areas of the
skin immediately after swimming in infested
seawater. Symptomatic treatment includes an-
tipruritic lotions, antihistamines, and limited
use of topical or systemic corticosteroids.

Seabather’s itch is an acute, self-limiting dermatitis,
arising shortly after immersion in seawater and char-

acterized by a perifollicular eruption on areas cov-
ered by swimsuits.

SEABATHER’S ITCH
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EPIDEMIOLOGY

Age Any age.
Gender M � F.
Incidence Uncommon.
Geography Tropical, subtropical climates.
Etiology Toxins from sea urchin pedicellaria
(jawlike structures that cling to the skin and in-
ject venom) and spines (Fig. 24-4).

HISTORY

Sea urchin dermatitis most commonly occurs
when a person accidentally steps on the spines,
although handling of the sea urchin can also
trigger it to sting. Immediate pain and burning
locally is followed by muscle and other systemic
symptoms.

FIGURE 24-3 Seabather’s itch Erythematous papules on the unexposed areas of a swimmer.

Sea urchins are echinoderms with a flat body 
covered with long, needlelike spines containing

venom, which is released once the spine penetrates
the skin.

SEA URCHIN DERMATITIS
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PHYSICAL EXAMINATION

Skin Findings
Type Puncture site, macule, papule.
Color Red–purple.
Distribution Exposed areas that brush against
the sea urchin: feet (Fig. 24-5).

General Findings
Pedicellaria stings can lead to short-lived paral-
ysis, aphonia, or respiratory distress.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for sea urchin der-
matitis includes coral dermatitis, jellyfish stings,
insect bites, or snakebites.

COURSE AND PROGNOSIS

Sea urchin dermatitis is typically mild and self-
limited. Cases in which larger amounts of spine

and pedicellaria are left piercing the skin with
larger doses of venom administered can have
more severe sequelae (intense radiating pain,
paresthesias, hypotension, respiratory distress,
muscular paralysis).

MANAGEMENT

All adherent pedicellaria and spines should be
removed as quickly as possible to limit the
venom infusion. Since no antivenom for any of
the venomous echinoderms exists, treatment is
supportive and includes hot water immersion
(114�F or 45�C) to inactivate heat-labile toxins,
ice water immersions for pain relief, prompt
analgesia, wound management, and observa-
tion for and supportive treatment of systemic
symptoms.

FIGURE 24-4 Sea urchin Spiny projections of sea urchin.
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Synonyms Cnidaria, Coelenterata, Portuguese
man-of-war, hydroids, box jellyfish, sea nettles,
and sea anemones.

EPIDEMIOLOGY

Age Children � adults.
Gender M � F.
Incidence Uncommon.
Geography Jellyfish present in temperate,
subtropical/tropical waters (Fig. 24-6).
Etiology Jellyfish venom that contains hista-
mine, prostaglandins, kinin-like factors, and
other proteins that may be cardiotoxic or neu-
rotoxic.

PATHOPHYSIOLOGY

Stimulation of the hairs surrounding the jelly-
fish nematocyte will cause it to eject into the
host and express its toxin, which may contain cat-
echolamines, vasoactive amines (e.g., histamine,
serotonin), kinins, collagenases, hyaluronidases,
proteases, phospholipases, fibrinolysins, derma-
toneurotoxins, cardiotoxins, neurotoxins, nephro-
toxins, myotoxins, and antigenic proteins.

HISTORY

Immediately after jellyfish contact, intense
burning and stinging occur, followed by pruritus

FIGURE 24-5 Sea urchin Puncture sites on the plantar surface of an individual who stepped on a sea
urchin.

Jellyfish are radial, symmetric animals jellylike bodies
and tentacles covered with nematocysts (stinging
capsules on tentacles that contain venom).

JELLYFISH DERMATITIS
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and urticaria. Residual hyperpigmented streaks
may last for months. Depending on the jellyfish
species, age of the victim, and amount of venom
injected, symptoms can range from mild pruri-
tus to severe systemic shock.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, plaques, vesicles, bullae.
Color Red, purple, brown.
Arrangement Linear streaking (Fig. 24-7).
Distribution Any exposed site, most common
on the legs and arms.

General Findings
Systemic symptoms range from mild malaise,
fever, nausea, vomiting, and muscle aches to se-
vere anaphylaxis and cardiac or pulmonary arrest.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of jellyfish stings in-
cludes phytophotodermatitis and contact der-
matitis.

LABORATORY EXAMINATIONS

Dermatopathology Nematocysts may be
identified, keratinocyte edema, erythrocyte ex-
travasation, interstitial infiltrate (neutrophils,
eosinophils, lymphocytes).

COURSE AND PROGNOSIS

Eighty-five percent of jellyfish stings are local-
ized with pruritus and burning that gradually
self-resolves with mild systemic symptoms.
More severe systemic reactions (cardiac ar-
rhythmias, bronchospasm, spastic paralysis,
nausea, vomiting, muscle spasms) can be seen
in smaller victims injected with more potent jel-
lyfish species venom.

MANAGEMENT

Local skin treatment involves immediate nema-
tocyte inactivation, analgesia, and removal.
Sterile saline or seawater can be used to wash
the area, 5% acetic acid or vinegar left on for 30
minutes will help inactivate the venom. After

FIGURE 24-6 Jellyfish dermatitis Long tentacles of the jellyfish contain venom and are responsible for the
streaky dermatitis.
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the inactivation, all adherent tentacles or spines
should be removed as quickly as possible (with
gloves or tweezers) to reduce venom injections.
Topical anesthetics are helpful once the nema-
tocytes/nematocysts are removed. Cold pack
compresses at the sting site for 5 to 10 minutes
relieve all but the most severe site pain.

Local or systemic reactions can be treated
with antihistamines or corticosteroids. Anaphy-
lactic symptoms can be treated with epineph-
rine. Antivenoms are available for the most
deadly jellyfish (antivenom index published by
the American Zoo and Aquarium Association)
and, if used promptly, can be lifesaving.

FIGURE 24-7 Jellyfish dermatitis Linear hyperpigmented streaks on the side of a child who brushed
against the jellyfish tentacles.

Coral dermatitis is caused by skin accidentally brush-
ing against coral exoskeleton, with resultant lacera-
tion, burning, stinging, and foreign body reaction.

CORAL DERMATITIS

Synonyms Fire corals, stony corals.

EPIDEMIOLOGY

Age Children � adults.
Gender M � F.

Incidence Uncommon.
Etiology Exoskeleton of the coral.

PATHOPHYSIOLOGY

Exoskeleton of the coral can be spiny and sharp,
cutting into exposed skin and resulting in a for-
eign body reaction.
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HISTORY

Corals are located on the floor of the ocean and
are accidentally stepped upon or brushed against
with a resultant burning, stinging reaction.

PHYSICAL EXAMINATION

Skin Findings
Type Papules, pustules.
Color Pink, red.
Arrangement Clustered or linear depending
upon exposure pattern.
Distribution Exposed sites, commonly legs
and feet (Fig. 24-8).

General Findings
May have mild fever, malaise.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis or coral dermatitis in-
cludes contact dermatitis, sea jellyfish stings,
and sea urchin dermatitis.

COURSE AND PROGNOSIS

Coral dermatitis is self-limited and typically 
resolves in 2 to 4 weeks. Risk of infection from
a coral cut is of greater concern than the toxic
effects of the coral. Residual hyperpigmentation
can persist for months.

MANAGEMENT

No treatment for coral dermatitis is necessary.
Symptomatic relief with analgesics and topical
steroids can help.

FIGURE 24-8 Coral dermatitis Scattered erythematous papules at the sites of skin contact with coral.
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Synonyms Head lice, louse, nit.

EPIDEMIOLOGY

Age Children � adults.
Gender F � M.
Prevalence 12 million school children annu-
ally in the United States. Ten percent of children
worldwide.
Incidence Common.
Race Caucasian, Asians � blacks.
Epidemics In schools.
Season Summer.
Etiology Pediculus humanus capitis (2-mm,
six-legged, wingless insect; Fig. 25-1).

PATHOPHYSIOLOGY

Head lice are transmitted from person to person
via shared hats, caps, brushes, combs, or head-
to-head contact. The pediculus humanus capitis
female lays approximately 10 ova per day gluing
their eggs to the hair within 1 to 2 mm of the
scalp. The ova hatch in 10 days, the louse
emerges as a nymph, reaches its adult form 10
days later, and has a life span of 30 days. Lice
have anterior mouthparts that attach and feed
on blood five times a day, the louse cannot sur-
vive for more than 3 days off the human head.
Majority of patients have a population of �10
head lice.

HISTORY

Humans contract lice by sharing brushes, hats,
close head-to-head contact, etc. The scalp louse

deposits nits on the hair next to the scalp, and
scalp hair grows 0.5 mm daily (thus, the pres-
ence of nits 15 cm from the scalp indicates that
the infestation is approximately 9-month-old).
New viable eggs have a creamy-yellow color;
empty eggshells are white. The infestation first
manifests as severe pruritus of the back and
sides of scalp. Crusts and secondarily impetig-
inized lesions are common and may extend
onto neck, forehead, face, and ears. In extreme
cases, the scalp can become a mass of matted
hair, lice, nits, and purulent discharge called
plica polonica.

PHYSICAL EXAMINATION

Skin Findings
Type Lice, nits (1-mm eggs; Fig. 25-2), mac-
ules, papules, excoriations.
Sites of Predilection Scalp: occipital, postau-
ricular regions.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of pediculosis capitis
includes hair casts, dried hairspray or gel, dan-
druff (epidermal scales), impetigo, seborrheic
dermatitis, and tinea capitis.

LABORATORY EXAMINATIONS

Dermatopathology Bite site will show intra-
dermal hemorrhage and a deep, wedge-shaped
infiltrate with eosinophils and lymphocytes.
Microscopic Examination Shows lice and/or
nits adherent to hair.

Pediculosis capitis is an infestation of the scalp by the
head louse, which feeds on the human scalp and
neck and deposits its eggs on the hair.

PEDICULOSIS CAPITIS

S E C T I O N  2 5

INSECT BITES AND
INFESTATIONS
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Wood’s Light Nits will fluoresce pearly white
and are not movable.

MANAGEMENT

Head lice is best treated with pediculicides: per-
methrin, lindane, malathion, or mercuric oxide
ointment. The pyrethroids are neurotoxic to lice
and current management recommends topical
1% or 5% permethrin applied to scalp and
washed off after 10 minutes followed by comb-
ing nits out with a fine-toothed comb. The treat-
ment should be repeated 8 to 10 days later. If nits
and eggs are still present, pyrethrin/pyrethroid-
resistant lice may be present and two applica-

tions of 0.5% or 1% malathion should be used
combine with fine-toothed combing.

Lindane should be avoided in children, be-
cause there is potential CNS toxicity associated
with overuse or accidental ingestion. Home
remedies (such as oils, kerosene, formic acid,
and vinegar) are also NOT recommended. All
other family members should be checked for
asymptomatic lice, because epidemics start in
the family, not the school. Floors, play areas,
and furniture should be vacuumed. Clothes and
bedding should be washed and dried on high
heat. Combs and brushes should be soaked in
pediculicide for 15 minutes and should not be
shared between family members until infection
is cleared.

FIGURE 25-1 Pediculus humanus Six-legged wingless insect responsible for head lice.
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Synonyms Crabs, crab lice, pubic lice, ph-
thiriasis.

EPIDEMIOLOGY

Age 14 to 40 years.
Gender M � F.
Incidence Common.
Etiology Phthirus pubis (1-mm, six-legged in-
sect, crablike in appearance; Fig. 25-3).

PATHOPHYSIOLOGY

The pubic louse lives exclusively on humans
and they are transmitted by close physical con-

tact (crowded living conditions, sharing a bed,
sharing towels, sexually transmitted). The P. pu-
bis female lays 1 to 2 ova per day, has a lifecycle
of 35 days and cannot live off the host for more
than 1 day. They remain stationary with their
embedded mouth parts in the skin and their
claws grasping a coarse hair (pubic, perianal, ax-
illary, eyelashes, eyebrows, facial hair) on either
side (Fig. 25-4).

HISTORY

Pediculosis pubis may be asymptomatic or pru-
ritic for months. With excoriation, the lesions
may become tender with enlarged regional

FIGURE 25-2 Head lice Numerous grayish-white lice egg capsules stuck firmly on the hair in a child with
head lice.

Pediculosis pubis is an infestation of hairy regions,
most commonly the pubic area but at times the hairy

parts of the chest, axillae, and upper eyelashes. It is
manifested clinically by mild-to-moderate pruritus.

PEDICULOSIS PUBIS
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FIGURE 25-3 Phthirus pubis Six-legged crablike louse responsible for pubic lice.

FIGURE 25-4 Pubic lice Pubic louse on a hair in a patient.
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(inguinal, axillary) lymph nodes. There may
also be maculae caeruleae (tâches bleues), slate-
gray, 1-cm macules on trunk or legs, because of
the breakdown product of heme from the louse
saliva.

PHYSICAL EXAMINATION

Skin Findings
Type Lice, eggs (nits), macules, papules, exco-
riation, crust.
Color Red, blue (maculae caeruleae).
Distribution Pubic, axillary areas � trunk.
Children: eyelashes, eyebrows.

General Findings
LAD

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for pediculosis pubis
includes tinea, folliculitis, and scabies.

LABORATORY EXAMINATIONS

Dermatopathology Bite site will show intra-
dermal hemorrhage and a deep, wedge-shaped
infiltrate with eosinophils and lymphocytes.

Microscopy Lice and nits may be identified
with hand lens or microscope.

MANAGEMENT

Head lice is best treated with pediculicides:
permethrin, lindane, malathion, or mercuric
oxide ointment. The treatment of choice for
pubic lice is topical lindane, 5 minutes to the
infested and adjacent hairy areas for infested
adolescents or adults. Lindane should be
avoided in children, because there is potential
CNS toxicity associated with overuse or acci-
dental ingestion. In children, topical 1% or 5%
permethrin can be applied to the area for 10
minutes. If nits and eggs are still present, resist-
ant lice may be present and 0.5% or 1%
malathion should be used.

All sexual contacts should be checked and
treated for pubic lice. Clothes and bedding
should be washed and dried on high heat to kill
ova and parasites. Pediculosis of the eyelashes
can be treated with petrolatum bid to eyelashes
and mechanical removal.

Synonym Body lice.

EPIDEMIOLOGY

Age All ages.
Gender M � F.
Incidence Common.
Etiology Pediculus humanus corporis (2 - to 
6 mm, six-legged louse).

PATHOPHYSIOLOGY

Pediculus humanus corporis live on clothing,
crawling onto the human host only to feed, pre-

dominantly at night. The adult female body
louse has a life cycle of 35 days, lays 15 eggs a
day on clothing seams and can survive 10 days
without a blood meal. On an average, 20 lice can
be found on a person with an infestation.

HISTORY

Pediculosis corporis is transmitted via contam-
inated clothing or bedding. The louse feeds
transiently on the skin causing a pruritic erup-
tion, deposits nits on clothes that can remain vi-
able for weeks. Furthermore, the louse can carry
rickettsial organisms (typhus, trench fever) and
transmit them to the human host while feeding.

Pediculosis corporis is caused by the body louse that
lives on bedding and clothing but intermittently in-
fests humans to feed.

PEDICULOSIS CORPORIS
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PHYSICAL EXAMINATION

Skin Findings
Type Macule, papule, urticaria, lice, nits (Fig.
25-5).

General Findings
Usually, none present.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of pediculosis cor-
poris includes eczema and scabies.

LABORATORY EXAMINATIONS

Dermatopathology Bite site will show intra-
dermal hemorrhage and a deep, wedge-shaped
infiltrate with eosinophils and lymphocytes.

Microscopic Examination Lice, nits can be vi-
sualized on infested clothes.
Wood’s Light Nits will fluoresce pearly white.

COURSE AND PROGNOSIS

Undiagnosed pediculosis corporis can lead to
worsening pruritus and increased risk of trans-
mission to unaffected population.

MANAGEMENT

Because the body louse is rarely on the person’s
body, treatment is directed more toward patient
education. Clothes and bedding should be
washed in hot water and then dried on high
heat to kill lice and ova.

FIGURE 25-5 Body lice Scattered nits seen on the seams of clothing.
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Synonym Seven-year-itch, mange.

EPIDEMIOLOGY

Age In children who are younger than 5 years,
young adults (sexually transmitted), bedridden
elderly patients.
Gender M � F.
Incidence Common. In 300 million cases an-
nually worldwide.
Season Fall, winter.
Etiology S. scabiei var hominis (400 �m in size).

PATHOPHYSIOLOGY

The scabies mite can only survive and replicate on
human skin and are transmitted by close proxim-

ity. Once on the human host, the scabies mite lays
eggs under the skin as it burrows. The ova hatch
in 5 days, reach maturity in 2 weeks and then die
after 2 months. The mites and eggs can remain
alive for 1 to 2 days on clothes or bedding.

HISTORY

One month after exposure, the infested person
begins with intractable itching. For pruritus to
occur, there must be sensitization to the S. sca-
biei mite. The widespread rash is usually caused
by less than 10 mites jumping from site to site
on the body. In neonates, immunosuppressed
or debilitated patients with more severe infesta-
tion, mites can exceed hundreds in number
(Norwegian scabies).

PHYSICAL EXAMINATION

Skin Findings
Type Burrows, vesicles (Fig. 25-6), excoriations,
scale, or crust.

Scabies is an infestation by the mite Sarcoptes sca-
biei, characterized by severe pruritus and transmitted
by close proximity to the infested person.

SCABIES

IN
S

IG
H

T

Although resistance to several of
the antiparasitics exists and may be
growing, many cases of so-called
resistant scabies infestation turn

out not to be scabies at all.

FIGURE 25-6 Scabies Papular and vesicular lesions in the axilla of a child infested with scabies.
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Color Gray or flesh-colored, black dot (the
mite).
Distribution Fingers, wrists, elbows, umbilical
area, genital area, feet.
Variants

Nodular Scabies: 10 mm, red, nodular lesions
on the scrotum, back, feet (Fig. 25-7).

Norwegian Scabies: widespread mite infestation
causing a crusted generalized rash.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of scabies includes
impetigo, papular urticaria (insect bite), psoria-
sis, contact dermatitis, atopic dermatitis, or
pediculosis.

LABORATORY EXAMINATIONS

Dermatopathology Scabetic burrow, mite, or
feces in the stratum corneum. Dermis shows a
diffuse eosinophilic infiltrate.

Scabies Prep (Fig. 25-8). A scraping can re-
veal mites (400-�m round mites with protrud-
ing legs), eggs (100-�m oval particles), or feces
(10-�m small oval particles).

COURSE AND PROGNOSIS

Scabies pruritus persists for weeks even after
adequate treatment, and nodular lesions can
take months to years to resolve.

MANAGEMENT

A scabicide such as permethrin 5% cream should
be applied from neck to toes, left on for 8 hours,
and then washed off. Other topical options in-
clude lindane, benzyl benzoate, crotamiton, or
sulfur. All family members and close contacts
should be treated simultaneously and the treat-
ment can be repeated in 1 week to ensure suc-
cessful eradication. Residual pruritic symptoms

FIGURE 25-7 Scabies Nodular lesions on the genitalia of a child infested with scabies.
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and nodules are typical and do not indicate per-
sistent infection. For infants and young children
with whole-body involvement, permethrin,
10% crotamiton, or 6% to 10% sulfur ointment
should be applied to all body surface areas. For
pruritus, emollients, antihistamines, and topical

steroids can be used for symptomatic relief.
Bedding and clothing should be machine
washed in hot water and machine dried on high
heat. Infested articles can also be stored in an
airtight garbage bag for more than 72 hours so
the mites will die.

FIGURE 25-8 Sarcoptes scabiei Mite, 400 �m in size, alongside ova (large black ovals), and feces (scat-
tered smaller black dots).

Papular urticaria is an immunologic-mediated reac-
tion to insect bites, characterized by an intensely pru-
ritic eruption occurring at the bite sites hours to days

after the bites. Of note, patients are often unaware of
having been bitten.

PAPULAR URTICARIA

IN
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Three factors can contribute to the
bizarre occurrence of only one
child being affected by papular ur-
ticaria in a family: (1) Some indi-

viduals are more attractive to certain insects; (2)
Individuals have different levels of reactivity to
bites; (3) Some patients are very aware of the le-
sions while others will not notice them unless
pointed out.

EPIDEMIOLOGY

Age Children � adults.
Incidence Extremely common.
Race Asians � other races.
Season Spring, summer.
Etiology Bites from mosquitoes, gnats, fleas,
mites, bedbugs, etc.
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PATHOPHYSIOLOGY

Papular urticaria follows an insect bite and is a
type I hypersensitivity reaction triggered by in-
jected foreign antigens in a patient who is sensi-
tive.

HISTORY

At the site of a bite, pruritus and erythema oc-
cur a few hours after the bite and persist for 1 to
2 weeks or longer. Affected individuals are often
not aware of being bitten by insects. Addition-
ally, some family members do not react to bites
or are not as highly exposed as the children. Re-
actions in infants on first exposure may be mild
but upon subsequent exposure, young children
(aged 1–5 years) have a more severe response,
then the reactions subside as the child grows
older.

PHYSICAL EXAMINATION

Skin Findings
Type Macules, papules (Fig. 25-9), vesicles,
excoriations, scars.
Color Red.
Shape Round, domed.

Arrangement Usually, in groups of three
(“breakfast, lunch, and dinner”).
Distribution Legs � arms � trunk.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of papular urticaria
includes allergic contact dermatitis, especially
to plants such as poison ivy or poison oak.

LABORATORY EXAMINATIONS

Dermatopathology Edema, spongiosis, der-
mal inflammation with eosinophils.

COURSE AND PROGNOSIS

Papular urticaria is self-limited, but may take
weeks to month to clear.

MANAGEMENT

The treatment of papular urticaria is sympto-
matic with oral antihistamines, antipruritics, or
topical steroids. Preventative measures include
insect repellents such as DEET (in children or
adults) or citronella when outdoors as well as
flea/tick control on indoor pets.

FIGURE 25-9 Papular urticaria Persistent erythematous papules on the leg of a child bitten by insects.
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EPIDEMIOLOGY

Age Children � adults.
Gender M � F.
Incidence Common, especially in endemic
areas.
Geography South America, Southern United
States.
Etiology Fire ants (Solenopsis saevissima,
Solenopsis richteri, and Solenopsis invieta)

PATHOPHYSIOLOGY

Fire ants grasp the host with their mandibles
and then pivot injecting venom with their ab-
dominal stinger in a circular pattern. The
venom contains hemolytic factors (triggering
mast cells to release histamine) and allergenic
proteins.

HISTORY

Fire ants will swarm on a person and bite fero-
ciously, leaving hemorrhage puncta at the site of
puncture. The initial reaction is a wheal flaring
around the bite site followed by vesiculation.
The vesicle becomes cloudy after 10 hours and
may last for several days before crusting and
may scar. Systemic fever, GI distress, urticaria,
and respiratory symptoms are common and be-
come more severe with successive attacks.

PHYSICAL EXAMINATION

Skin Findings
Type Macule, papule, wheal, vesicle (Fig.
25-10).
Color Red, pink (Fig. 25-11).
Size 1 to 3 cm.

Fire ant stings are caused by ants of the Solenopsis
species and are characterized by burning, painful

stings that flare immediately and then vesiculate with
purulent fluid of the puncture site.

FIRE ANT STING

FIGURE 25-10 Fire ant stings Diffuse erythematous papules on a child bitten by numerous fire ants.
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Distribution Legs, torso, arms.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of fire ant bites in-
cludes other bites, viral exanthema, or VZV.

LABORATORY EXAMINATIONS

Dermatopathology Perivascular lymphocytic
infiltrate with neutrophils and some
eosinophils, later vesiculation with neutrophils
and epidermal necrosis, dermal edema.

COURSE AND PROGNOSIS

Once bitten, the patient can feel quite ill, and
the skin is very itchy and painful at the sites of
bites. Systemic reactions can be quite severe

(bronchospasm, laryngeal edema, hypotension)
and even life-threatening, especially in small
children with numerous bites. These reactions
tend to increase in severity with subsequent at-
tacks, and fatal anaphylaxis reactions are be-
coming more common.

MANAGEMENT

Local application of cool compresses, topical
analgesics, or topical steroids can alleviate the
burning, stinging pain. A papain solution of
one-fourth meat tenderizer and four parts wa-
ter, applied topically, can also relieve the itch
and burn. Systemic antihistamines, steroids, or
epinephrine may be needed in severe cases with
signs of respiratory distress. Patients with a
known allergy to fire ant bites should carry an
epinephrine pen or a sublingual tablet of iso-
proterenol for immediate use.

FIGURE 25-11 Fire ant stings Erythematous macules with central pustule formation 24 hours after bites in
the same child.
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Debilitating joint contractures, of hands, 324
Deep fungal infections

cryptococcosis, 408–410
histoplasmosis, 410–412
sporotrichosis, 407–408

Dermacentor andersoni, 414
Dermal dendrocytoma. See Dermatofibromas
Dermal melanocytic disorders

congenital dermal melanocytosis, 144–145
nevus of Ota and Ito, 145–147

Dermal melanocytoma. See Blue nevus
Dermal nevi, 119–120
Dermatitis exfoliativa. See Erythrodermic psoriasis
Dermatofibromas, 202–203
Dermatomyositis (DM)

Gottron’s papules on dorsa of knuckles 
in, 319

management, 319
muscle biopsy, 318
violaceous periorbital rash in, 318

Dermoid cysts, 192–193
Dermolytic bullous dermatosis. See Dystrophic

epidermolysis bullosa (DEB)
Desquamation of newborn. See Collodion baby
Diaper dermatitis

course and prognosis, 55
diagnosis of, 54
epidemiology of, 54
management of, 55–56
pathophysiology of, 54
refractory, 62, 64

Diaper rash. See Diaper dermatitis
Dicloxacillin, 36
Diffuse cutaneous mastocytosis, 343

large confluent orange-brown plaques on body of
child, 346

Diffuse erythema
in erythrodermic psoriasis, 73
in psoriasis, 68

Diffuse sheetlike desquamation, of body, 367
Diffuse skin thickening and hardening, 33
Discoid lupus erythematosus (DLE)

atrophic hypopigmented scars on face of child
with, 315

management, 316
scarring alopecia on scalp of child with, 316

Disseminated cryptococcosis, 409
Disseminated gonococcal infection. See

Gonococcemia
Disseminated herpes simplex infection

differential diagnosis of, 427
in immunocompromised states, 426
physical examination of, 426–427
treatment of, 427

Disseminated intravascular coagulation (DIC),
280–282

Disseminated sporotrichosis, 407
Distal subungual onychomycosis, 398
Doxycycline

for acne treatment, 112
for Cat scratch disease, 377
for Lyme disease, 387

Drug hypersensitivity reaction, 250–252
Drug-induced photosensitivity

photoallergic drug reactions, 296–297
phototoxic and photoallergic drugs, 293
phototoxic drug reaction, 295–296
xeroderma pigmentosum molecular defects,

294
Duck itch. See Cercarial dermatitis
Dyshidrotic eczema, 46–47
Dysplastic epidermolysis bullosa. See Dystrophic

epidermolysis bullosa (DEB)
Dysplastic nevi

causes of, 124
histologic criteria for, 124
treatment of, 124–125

Dystrophic epidermolysis bullosa (DEB)
dominant and recessive

course and prognosis of, 104
pathophysiology of, 102
physical examination of, 104

subtypes, 102
treatment of, 104–105

E
EBV infection. See Infectious mononucleosis
Ecthyma, 354–355

of cheek, 360
crusted nodules on leg of child, 355
management of, 355
pathophysiology, 354

Ectothrix, 388
Eczema herpeticum

crusted lesions on child with atopic dermatitis,
421

laboratory examinations, 420
management, 422
pathophysiology, 420
punched-out lesions and herpes simplex infection,

421
Eczematous dermatitis

atopic dermatitis. See Atopic dermatitis 
contact dermatitis, 50–51
dyshidrotic eczema, 46–47
lichen simplex chronicus (LSC)

management, 43
pathophysiology, 42
physical examination, 42–43

nummular eczema, 48–49
prurigo nodularis (PN), 44–45
seborrheic dermatitis, 52–53
striae distensae, 41
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Emollients
for DEB treatment, 105
for EBS treatment, 99
for JBE treatment, 102
for keratosis pilaris treatment, 90
for LS treatment, 244
for pityriasis rubra pilaris treatment, 92
for psoriasis treatment, 69

Endothrix, 389
English-Wear infection. See Cat scratch disease
Eosinophilic granuloma, 64, 338
Ephelides

causes of, 131
diagnosis of, 132
epidemiology of, 131
treatment of, 132–133

Epidermal inclusion cyst (EIC), 190–191
Epidermal melanocytic disorders

café au lait macules and associated syndromes,
140–143

ephelides, 131–133
lentigo simplex and lentigines-associated

syndromes, 133–136
multiple lentigines syndrome, 138–139
Peutz-Jeghers syndrome, 136–137

Epidermal nevi
diagnosis of, 172
laboratory examinations, 172, 174
treatment of, 174

Epidermal nevus syndrome, 176–177
Epidermal proliferation, disorders of

bullous congenital ichthyosiform erythroderma
clinical presentation of, 84
management of, 85

collodion baby, 77–78
Darier disease. See Darier disease
guttate psoriasis, 70–71
harlequin fetus, 79–80
ichthyosis vulgaris, 76, 81–82
keratosis pilaris. See Keratosis pilaris (KP)
lamellar ichthyosis, 76, 85–87
linear IgA bullous disease of childhood. See Linear

IgA bullous disease of childhood 
palmoplantar pustulosis, 72–73
pityriasis amiantacea, 75–76
pityriasis rubra pilaris (PRP)

differential diagnosis of, 92
management of, 92
physical examination of, 90–92

psoriasis
diagnosis of, 69
diffuse erythema and scale, 68
epidemiology of, 66
treatment of, 69–70
well-delineated erythematous plaques,

66–67
Epidermolysis bullosa (EB)

dystrophic. See Dystrophic epidermolysis bullosa
(DEB)

epidermolysis bullosa simplex (EBS)
clinical features of, 97–98
differential diagnosis, 98
epidemiology and pathophysiology of, 97
treatment of, 98–99

inherited, classification of, 96
junctional. See Junctional epidermolysis bullosa

(JEB) 

Epidermolytic hyperkeratosis. See Bullous congenital
ichthyosiform erythroderma

Epiloia (epilepsy, low intelligence, angiofibroma). See
Tuberous sclerosis

Epithelioma adenoides cysticum. See
Trichoepitheliomas

Epitheloid cell–spindle cell nevus. See Spitz nevus
Epstein’s pearls, 7–8
Erysipelas

group A streptococcus and, 361
treatment of, 362

Erythema annulare centrifugum (EAC), 262–263
Erythema chronicum migrans (ECM), 383
Erythema infectiosum

epidemiology of, 444
management of, 444, 446
by parvovirus B19, 444
“slapped-cheek” appearance, 445

Erythema migrans. See Lyme borreliosis
Erythema multiforme (EM), 255–256
Erythema nodosum (EN)

differential diagnosis of, 267
epidemiology of, 266
tender red nodules in, 267
treatment of, 267

Erythema nodosum leprosum, 379
Erythematous papules

on abdomen of infant, 340
in annular configuration on ankle of child, 332
on elbow of child with LP, 245
on elbow of patient, 457
on exposed areas of swimmer, 462
follicular-based, 89, 357
on forearm in PMLE, 290
in GA, 332
on hand of child, 397
inflammatory, scaly, 175
in Langerhans cell histiocytosis, 340
on leg of child bitten by insects, 479–480
LHC, 340
on nose, 230
and plaques in urticaria, 253
refractory diaper rash with scattered, 65
at sites of skin contact with coral, 469
on unexposed areas of swimmer, 464

Erythematous plaques
with adherent, thick yellowish scale, 75
on cheeks of adolescent with MCTD, 326
in cold panniculitis, 268
dermatomal, 26
in NLE, 15–16
and nodules in Sweet’s syndrome, 270
scattered, 239
sharply demarcated linear, 51
with silvery-white scale, 67
on trunk of 6-week-old baby, 15
with ulceration and maceration, 339
well-delineated bright-red, 57

Erythema toxicum neonatorum
cause of, 10
diagnosis of, 11
erythematous macules in, 10–11

Erythrasma
Corynebacterium minutissimum in, 371
management, 372
Wood’s lamp, 372

Erythroderma, 73
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Erythrodermic psoriasis
clinical presentation of, 73–74
diagnosis of, 74
management of, 75

Erythrokeratodermas, 76
Erythrokeratodermia papillaris et reticularis. See

Confluent and reticulated papillomatosis of
Gougerot and Carteaud (CRP)

Erythropoietic protoporphyria (EPP), 302–303
Exanthematous drug reaction, 250–252
Exanthem subitum

differential diagnosis, 447
epidemiology of, 446
by HHV-6 and 7, 446
maculopapular rash, 447

F
Facial edema and conjunctival injection, 370
Favus type tinea capitis, 391
Fibroepithelial polyp. See Skin tags
Fifth disease. See Erythema infectiosum
Fire ant stings, 480–481
Fire corals. See Coral dermatitis
Fixed cutaneous sporotrichosis, 407
Fixed drug eruption (FDE), 259–260
Flat wart. See Verruca plana
Folliculitis

management of, 356–357
systemic antibiotic therapy, 357
types of, 356

Freckles. See Ephelides
Furuncles and carbuncles

course and prognosis, 358–359
management of, 359

G
Genital acuminate. See Condyloma acuminatum
Genital leiomyomas, 204
Gianotti–Crosti syndrome

course and prognosis, 458
differential diagnosis of, 456
epidemiology of, 456
management of, 458
papules in, 457

Giant cell tumor of tendon sheath, 207–208
Gonococcemia

laboratory examinations, 375–376
management, 376
Neisseria gonorrhoeae in, 374

Gorlin–Goltz syndrome. See Basal cell nevus
syndrome

Gorlin syndrome. See Basal cell nevus syndrome
Gottron’s papules, on dorsa of knuckles, 319
Graft-versus-host disease (GVHD)

classification of, 263
laboratory examinations of, 265–266
pathophysiology of, 263
physical examination of, 263–265
treatment of, 266

Granuloma annulare (GA)
differential diagnosis for, 332
erythematous papules in, 332
management of, 333

Granuloma gluteale infantum
diagnosis of, 62
management of, 63
pathophysiology of, 62

Granuloma intertriginosum infantum. See
Granuloma gluteale infantum

Granuloma pyogenicum. See Pyogenic 
granuloma

Granuloma telangiectaticum. See Pyogenic
granuloma

Gray patch ringworm, 388
Gray patch type tinea capitis, 389
Guttate morphea. See Lichen sclerosis (LS)
Guttate parapsoriasis of Juliusberg. See Pityriasis

lichenoides (PL)
Guttate psoriasis, 70–71
Guttate scleroderma. See Lichen sclerosis (LS)

H
Halo nevus

clinical presentation of, 127–128
epidemiology of, 127
stages of, 127
treatment of, 128

Hand-foot-and-mouth disease (HFMD)
differential diagnosis for, 456
enteroviral infection, 454
management of, 456
vesicular lesion and ulcers, 455

Hand-Schüller-Christian disease, 338
Harlequin baby. See Harlequin fetus
Harlequin fetus

clinical presentation of, 79
laboratory examinations of, 80
management of, 80

Harlequin ichthyosis. See Harlequin fetus
Hashimoto–Pritzker disease, 338
H1-blockers, in mastocytosis, 346
H2-blockers, in mastocytosis, 346
Head lice. See Pediculosis capitis
Hemangiomas

and associated syndromes, 151
course and prognosis, 153–154
epidemiology of, 151
of infancy, 154–155
mechanisms for formation of, 153
treatment for, 156

Hereditary hemorrhagic telangiectasia (HHT)
on bulbar conjunctiva, 167
clinical presentation of, 165
diagnosis of, 165
on finger and lip, 166
treatment of, 167

Hereditary poikiloderma congenitale. See
Rothmund–Thomson syndrome

Herpes gladiatorum
laboratory examinations, 425
management of, 425
pathophysiology, 424

Herpes simplex virus infection
eczema herpeticum, 420–422
herpes gladiatorum, 423–425
herpetic gingivostomatitis, 416–417
herpetic whitlow, 422–423
recurrent facial–oral herpes, 417–420

Herpes zoster, 430
dermatomal distribution of, 431
pathophysiology of, 431
in pregnant woman, 27
prodromal pain of, 432
treatment of, 432
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Herpetic gingivostomatitis
laboratory examinations, 416–417
management, 417
pathophysiology, 416

Herpetic whitlow
laboratory examinations, 422
pathophysiology, 422
treatment of, 423

Heterotopic neural nodules
cystic papule, 18–19
diagnosis of, 18
prognosis and treatment of, 19

Heterotopic neural rest. See Heterotopic neural
nodules

Hidradenitis axillaris. See Hidradenitis suppurativa
Hidradenitis suppurativa

clinical presentation of, 116–117
diagnosis of, 117
pathophysiology of, 116
treatment of, 117

Histiocytoma cutis. See Dermatofibromas
Histiocytosis

Langerhans cell, 338–341
non-Langerhans cell, 341–343

Histiocytosis X. See Langerhans cell histiocytosis
(LCH)

Histoplasmosis
differential diagnosis, 410
disseminated, 411
management of, 412

Histoplasmosis Skin Test, 411
Hives. See Urticaria
Human herpesvirus 4 (HHV-4). See Infectious

mononucleosis
Human papillomavirus (HPV), cutaneous viral

infections by
condyloma acuminatum, 438–439
verruca plana, 434–435
verruca plantaris, 436–437
verruca vulgaris, 432–434

Hutchinson’s triad, 30
Hydroa vacciniforme (HV)

epidemiology of, 290–291
physical examination of, 291
treatment for, 292

Hygroma colli. See Macrocystic lymphatic
malformations

Hyperpigmentation, disorders of
linear and whorled nevoid hypermelanosis,

222–223
and loss of subcutaneous tissue, 321
postinflammatory hyperpigmentation, 220–222

Hyperpigmented velvety plaque, on nape of neck,
329

Hypersensitivity reactions
acute blistering reactions

erythema multiforme (EM), 255–256
SJS and TEN, 256–259

cold panniculitis, 268–269
cutaneous vasculitis. See Cutaneous vasculitis 
drug, 250–252
erythema annulare centrifugum (EAC), 262–263
erythema nodosum (EN)

differential diagnosis of, 267
epidemiology of, 266
tender red nodules in, 267
treatment of, 267

fixed drug eruption (FDE), 259–260
GVHD

classification of, 263
laboratory examinations of, 265–266
pathophysiology of, 263
physical examination of, 263–265
treatment of, 266

KD. See Kawasaki’s disease (KD)
neutrophilic dermatoses

pyoderma gangrenosum (PG), 270–272
Sweet’s syndrome (SS), 269–270

sarcoidosis. See Sarcoidosis 
serum sickness, 260–261
urticaria. See Urticaria 

Hypertrophic scars and keloids, 200–201
Hypomelanosis of Ito, 236–237
Hypopigmentation, disorders of

causes of, 210
nevus anemicus, 219
nevus depigmentosus, 218
oculocutaneous albinism, 216–218
pityriasis alba, 210–212
postinflammatory hypopigmentation, 212–213
vitiligo, 213–215

I
Ichthyosiform dermatoses, 76
Ichthyosis congenita. See Collodion baby
Ichthyosis congenita 2. See Lamellar ichthyosis (LI)
Ichthyosis congenita gravior. See Harlequin fetus
Ichthyosis hystrix. See Epidermal nevi
Ichthyosis nigricans. See X-linked ichthyosis
Ichthyosis simplex. See Ichthyosis vulgaris (IV)
Ichthyosis vulgaris (IV), 76, 81–82
Idiopathic inflammatory dermatomyopathies. See

Dermatomyositis (DM)
Idiopathic thrombocytopenic purpura (ITP), 279–280
IgG autoantibodies

linear IgA disease of childhood due to, 106
NLE due to, 14–15

Impetigo
blistering distal dactylitis and, 353
bullous, 353
management of, 354
systemic antibiotic therapy for, 354

Impetigo contagiosa. See Intertrigo
Inclusion body fibromatosis. See Recurrent infantile

digital fibromas
Incontinentia pigmenti (IP)

hyperpigmented stage, 233, 235
inflammatory stage, 233
pathophysiology of, 232
treatment of, 234
verrucous stage, 233–234

Infantile acne, 113–114
Infantile atopic dermatitis, 37
Infantile digital fibromatosis. See Recurrent infantile

digital fibromas
Infantile hemangioma. See Hemangiomas
Infantile seborrhea, 52
Infectious mononucleosis, 443–444
Inflammatory disorders

lichenoid eruptions
lichen nitidus, 246–248
lichen planus (LP), 244–246
lichen sclerosis (LS), 242–244
lichen striatus, 248–249
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Inflammatory disorders (continued)
pityriasis lichenoides, 240–242
pityriasis rosea (PR)

diagnosis of, 239
management of, 240
physical examination of, 239–240

Inflammatory linear verrucous epidermal nevus
(ILVEN), 174–175

Insect bites and infestation
fire ant stings, 480–481
papular urticaria, 478–479
pediculosis capitis, 470–472
pediculosis corporis, 474–475
pediculosis pubis, 472–474
scabies, 476–478

Intertrigo, 403
Intraepidermal intercellular edema, 35
Intralesional steroids

for hemangiomas management, 156
for hypertrophic scars management, 200

IP achromians. See Hypomelanosis of Ito
Isotretinoin

for cystic acne treatment, 112–113
side effects of, 113

Isthmus-catagen cyst. See Trichilemmal cyst
Ixodes persulcatus, 383
Ixodes ricinus, 383
Ixodes scapularis, 384

J
Jellyfish dermatitis

differential diagnosis of, 467
epidemiology of, 466
hyperpigmented streaks following, 467
pathophysiology of, 466
treatment of, 467–468

Junctional epidermolysis bullosa (JEB)
bullae formation, 100–101
differential diagnosis of, 101
laboratory examinations of, 99, 101
subtypes, 99
treatment of, 101–102

Junctional nevi, 119
Juvenile chronic arthritis. See Juvenile rheumatoid

arthritis (JRA)
Juvenile elastoma. See Connective tissue nevi
Juvenile idiopathic arthritis. See Juvenile rheumatoid

arthritis (JRA)
Juvenile rheumatoid arthritis (JRA)

differential diagnosis of, 312
faint erythematous and urticarial plaques in, 311
management of, 312
transient macular rash in, 311
types, 310

Juvenile spring eruption. See Polymorphous light
eruption (PMLE)

Juvenile xanthogranuloma (JXG)
course and prognosis, 342
management, 342
solitary red-brown nodule on leg of child, 342

K
Kaposi sarcoma-like granuloma. See Granuloma

gluteale infantum
Kawasaki’s disease (KD)

cardiovascular complications in, 284–285
differential diagnosis of, 284

epidemiology of, 283
physical examination of, 283–284
treatment of, 285

Keloids, 200–201
Keratins, mutations in, 84
Keratolytic agents

for bullous congenital ichthyosiform
erythroderma, 85

for Darier disease treatment, 94
for ichthyosis vulgaris, 76
for keratosis pilaris treatment, 90
for pityriasis rubra pilaris treatment, 92

Keratosis pilaris (KP)
clinical features of, 88–90
diagnosis of, 90
epidemiology of, 88
management of, 90

Keratosis rubra faciei, 90
Kerion, 389
Ketoconazole cream, 10
Kissing disease. See Infectious mononucleosis

L
Lamellar exfoliation of newborn. See Collodion baby
Lamellar ichthyosis (LI), 76

clinical features of, 86
epidemiology of, 85–86
management of, 86

Langerhans cell granulomatosis. See Langerhans cell
histiocytosis (LCH)

Langerhans cell histiocytosis (LCH)
clinical presentation of, 64
course and prognosis of, 64
laboratory examinations, 339
management and treatment of, 340–341
management of, 65
prognosis of, 340

Leiomyoma cutis. See Leiomyomas
Leiomyomas, 204–205
Lentigines, 133, 136
Lentiginous syndromes, 134–135
Lentigo simplex, 133
LEOPARD syndrome. See Multiple lentigines

syndrome
Lepra type 1 reactions, leprosy, 379
Lepra type 2 reactions, leprosy, 379
Lepromatous (LL), 378
Lepromin test, leprosy, 379
Leprosy

course and prognosis, 379
differential diagnosis, 378
laboratory examinations, 379
management, 379–380
Mycobacterium leprae causes, 378
pathophysiology, 378

Letterer–Siwe disease, 338
Leukoderma acquisitum centrifugum.

See Halo nevus
Lichen nitidus, 246

pathophysiology of, 247
physical examination of, 247–248
treatment of, 248

Lichenoid eruptions
lichen nitidus, 246–248
lichen planus (LP), 244–246
lichen sclerosis (LS), 242–244
lichen striatus, 248–249
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Lichen planus (LP), 244–246
Lichen ruber planus. See Lichen planus (LP)
Lichen sclerosis et atrophicus. See Lichen sclerosis

(LS)
Lichen sclerosis (LS)

epidemiology of, 242–243
physical examination of, 243–244
prognosis, 244
treatment of, 244

Lichen simplex chronicus (LSC)
management, 43
pathophysiology, 42
physical examination, 42–43

Lichen striatus, 248–249
Linear and whorled nevoid hypermelanosis, 222–223
Linear IgA bullous disease of childhood

annular plaques and bullae configuration,
106–107

differential diagnosis of, 108
pathophysiology of, 106
perioral blistering on face, 107
treatment of, 108–109

Linear lichenoid dermatosis. See Lichen striatus
Linear nevoid hypopigmentation. See

Hypomelanosis of Ito
Linear nevus sebaceus. See Epidermal nevi
Linear scleroderma. See Morphea
Lipoma

and associated syndromes, 206
diagnosis of, 206
epidemiology and etiology of, 205
management of, 207
soft asymptomatic nodule in, 206

Livedo annularis. See Livedo reticularis
Livedo racemosa. See Livedo reticularis
Livedo reticularis

classification of, 162
treatment of, 162–163

Localized nodular tenosynovitis. See Giant cell
tumor of tendon sheath

Localized scleroderma. See Morphea
Louis–Bar syndrome. See Ataxia-telangiectasia
Louse. See Pediculosis capitis
Lucio’s reaction, leprosy, 379
Lupus vulgaris, 380
Lyme arthritis. See Lyme borreliosis
Lyme borreliosis

differential diagnosis of, 385
laboratory examinations, 385–386
management of, 386–387
pathophysiology, 383–385
physical examination, 385
secondary lesions, 386

Lymphadenopathy, 377
Lymphatic vessels, disorders of

lymphedema, 170–171
macrocystic lymphatic malformations, 168–170
microcystic lymphatic malformation, 167–168

Lymphedema, 170–171
Lymphocutaneous sporotrichosis, 407
Lymphocytoma cutis, 385
Lymphomatoid papulosis (LyP)

differential diagnosis, 347
laboratory examinations, 348
management of, 348

Lymphoproliferative disorder. See Lymphomatoid
papulosis (LyP)

M
Macaulay disease. See Lymphomatoid papulosis

(LyP)
Macrocystic lymphatic malformations, 168

diagnosis of, 170
on neck of infant, 169
treatment of choice for, 170

Malassezia furfur yeast and seborrheic 
dermatitis, 52

Marine dermatitis. See Seabather’s itch
Masklike facies, in patient with scleroderma, 323
Mastocytosis syndromes

bone marrow biopsy, 346
pathophysiology, 344
urticaria pigmentosa, 345

Measles
epidemiology of, 448
erythematous coalescing macules in, 449
treatment of, 448
white spots, 450

Melanocytes, disorders of
acquired melanocytic nevocellular nevi

compound nevi, 120–121
dermal nevi, 119–120
junctional nevi, 119
melanocytic nevi, 118–119

blue nevus, 126–127
CMN. See Congenital melanocytic nevus 

(CMN)
dermal melanocytic disorders

congenital dermal melanocytosis, 144–145
nevus of Ota and Ito, 145–147

dysplastic nevi, 124–125
epidermal melanocytic disorders. See Epidermal

melanocytic disorders 
halo nevus, 127–128
nevus spilus, 128–130
spitz nevus, 130–131

Melanocytic nevi
congenital. See Congenital melanocytic nevus

(CMN)
indications for removal of acquired, 118
treatment of, 119

Meningococcemia
latex agglutination in, 374
pathophysiology of, 373
stellate necrotic areas on legs of child with,

373
treatment of, 374

Methicillin-resistant Staphylococcus aureus (MRSA),
352

Microcystic lymphatic malformation, 167–168
Milia, 7–8
Miliaria, 6–7
Miliary TB, 380
Mixed connective tissue disease (MCTD)

atrophic, sclerotic plaques on hand of child with,
325

differential diagnosis, 326
erythematous plaques on cheeks of adolescent

with, 326
treatment of, 327

Moisturization for atopic dermatitis treatment,
35–36

Molluscum contagiosum, 7
differential diagnosis of, 442
mode of transmission of, 440
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Molluscum contagiosum (continued)
treatment of, 442
umbilicated papules in, 440–441

Morbilli. See Measles
Morphea

hyperpigmentation and loss of subcutaneous
tissue, 321

sclerotic hyperpigmented plaque on anterior neck
of adolescent, 321

Mucha-Habermann disease. See Pityriasis
lichenoides (PL)

Multiple benign cystic epithelioma. See
Trichoepitheliomas

Multiple lentigines syndrome, 138–139
Multiple nevoid basal cell carcinoma syndrome. See

Basal cell nevus syndrome
Muscle biopsy in dermatomyositis, 318
Mycobacterial infections

atypical mycobacteria, 382–383
cutaneous TB, 380–382
leprosy, 378–380

Mycobacterium leprae, 378
Mycobacterium marinum, 382–383

N
Nail lesions, in onychomycosis, 398
Nails, alopecia areata (AA), 335
Nappy rash. See Diaper dermatitis
Necrobiosis lipoidica diabeticorum, 330
Necrobiosis lipoidica (NL), 330–331
Neisseria gonorrhoeae, 374
Neonatal acne, 110
Neonatal cephalic pustulosis. See Acne neonatorum
Neonatal hair loss

diagnosis of, 5
epidemiology of, 4
pathophysiology of, 4–5

Neonatal herpes simplex infection
course, prognosis, and management of, 25–26
diagnosis of, 24
laboratory examinations of, 24–25
physical examination of, 24

Neonatal lupus erythematosus (NLE)
diagnosis of, 15
management during gestation and neonatal

period, 16
pathophysiology of, 14
skin lesions, 14–15

Neonatal syphilis, 30
Nettle rash. See Urticaria
Neurocutaneous disorders

hypomelanosis of Ito, 236–237
incontinentia pigmenti

hyperpigmented stage, 233, 235
inflammatory stage, 233
pathophysiology of, 232
treatment of, 234
verrucous stage, 233–234

NF. See Neurofibromatosis (NF) 
tuberous sclerosis. See Tuberous sclerosis 

Neurocutaneous melanosis, 123
Neurofibromatosis (NF)

café au lait macules, 225
Crowe’s sign and neurofibromas, 226
epidemiology of, 224
pathophysiology of, 224
treatment of, 227

Neutrophilic dermatoses
pyoderma gangrenosum (PG), 270–272
Sweet’s syndrome (SS), 269–270

Nevi of Ota/Ito
clinical features of, 146
epidemiology of, 145
management of, 147
pathophysiology of, 145

Nevocellular nevus. See Acquired melanocytic nevi
Nevoid basal cell carcinoma syndrome. See Basal cell

nevus syndrome
Nevoid linear hypopigmentation. See Nevus

depigmentosus
Nevoid melanosis. See Becker’s nevus
Nevomelanocytes, 121–122
Nevus achromicus. See Nevus depigmentosus
Nevus anemicus, 220
Nevus araneus. See Spider angioma
Nevus comedonicus, 181–182
Nevus depigmentosus, 219
Nevus elasticus. See Connective tissue nevi
Nevus flammeus. See Port-wine stain (PWS)
Nevus-on-nevus. See Nevus spilus
Nevus sebaceus

in adult, 180
in child, 180
clinical presentation of, 178
in infant, 179
treatment of, 178–179

Nevus simplex. See Salmon patch
Nevus spilus

differential diagnosis of, 129
macular component of, 128
pathogenesis of, 128
treatment of, 130

Nevus verrucosus. See Epidermal nevi
Nodular prurigo. See Prurigo nodularis (PN)
Non-Langerhans cell histiocytosis, 341–343
Nuchal nevus. See Salmon patch
Nummular eczema

laboratory examinations of, 48
management of, 49
physical examination of, 48

O
Occluded skin, 403
Oculocutaneous albinism (OCA)

categorization of, 216
differential diagnosis of, 217
macular depigmentation in, 216
treatment of, 217–218

Onycholysis of toenails, 399
Onychomycosis, 398–399

nail lesions in, 398
pathophysiology, 398
topical treatment for, 398–399

Oral antibiotics
for acne treatment, 112
for atopic dermatitis treatment, 36
for psoriasis treatment, 69–70

Oral candidiasis, 401–402
Oral contraceptives (OCP) for acne treatment,

112
Organoid nevus. See Nevus sebaceus
Orificial TB, 380
Osler-Weber-Rendu disease. See Hereditary

hemorrhagic telangiectasia (HHT)
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P
Palmoplantar pustulosis, 72–73
Papular acrodermatitis of childhood. See

Gianotti–Crosti syndrome
Papular urticaria, 478–479
Papulovesicular acrolocalized syndrome. See

Gianotti–Crosti syndrome
Parakeratose brilliante. See Confluent and reticulated

papillomatosis of Gougerot and Carteaud (CRP)
Parapsoriasis varioliformis. See Pityriasis lichenoides

(PL)
Pediculosis capitis

differential diagnosis of, 470
treatment with pediculicides, 471

Pediculosis corporis, 474–475
Pediculosis pubis

differential diagnosis for, 474
on hair in patient, 473
transmission by close physical contact, 472
treatment of, 474

Pediculus humanus, 471
Pemphigus neonatorum. See Staphylococcal 

scalded-skin syndrome (SSSS)
Penicillin VK for guttate psoriasis, 71
Perianal erythema, 363
Perianal streptococcal infection

differential diagnosis, 362
treatment of, 363

Perinevoid vitiligo. See Halo nevus
Periorificial dermatitis

course and prognosis, 116
diagnosis of, 115
epidemiology of, 114
treatment of, 116

Peutz-Jeghers syndrome, 136–137
Pharmacologic nevus. See Nevus anemicus
Photoallergic drug reactions, 296–297
Photosensitivity

drug-induced. See Drug-induced photosensitivity 
genetic disorders with

ataxia-telangiectasia, 304–306
basal cell nevus syndrome, 300–301
Bloom’s syndrome, 306–307
erythropoietic protoporphyria, 302–304
Rothmund–Thomson syndrome, 308–309
xeroderma pigmentosum, 297–300

hydroa vacciniforme, 290–292
phytophotodermatitis, 292–293
polymorphous light eruption, 289–290
solar urticaria, 288–289
sunburn, 286–288

Phototoxic drug reaction, 295–296
Phthiriasis. See Pediculosis pubis
Physiologic skin findings in newborn

cutis marmorata, 2–4
neonatal hair loss, 4–5
vernix caseosa, 2–3

Phytophotodermatitis, 292–293
Pigmentary mosaicism. See Hypomelanosis of Ito
Pigmented hairy epidermal nevus. See Becker’s nevus
Pigmented nevi. See Acquired melanocytic nevi
Pigmented reticular dermatosis of flexures. See

Confluent and reticulated papillomatosis of
Gougerot and Carteaud (CRP)

Pigmented villonodular synovitis. See Giant cell
tumor of tendon sheath

Pilar cyst. See Trichilemmal cyst

Piloleiomyoma, 204
Pilomatricoma. See Pilomatrixoma
Pilomatrixoma, 185–186
Pilosebaceous unit, mesodermal developmental

defect of, 181
Pityriasis alba

epidemiology of, 210
macules, 211
pathophysiology of, 210
treatment of, 212

Pityriasis amiantacea, 75–76
Pityriasis lichenoides et varioliformis acuta (PLEVA),

240–241
Pityriasis lichenoides (PL)

pathophysiology of, 240
physical examination of, 240–241
treatment of, 240, 242

Pityriasis rosea Gibert. See Pityriasis rosea (PR)
Pityriasis rosea (PR)

diagnosis of, 239
management of, 240
physical examination of, 239–240

Pityriasis rubra pilaris (PRP)
differential diagnosis of, 92
management of, 92
physical examination of, 90–92

Pityriasis versicolor
management, 406
pathophysiology, 405
potassium hydroxide (KOH) preparation, 406
scaly, hypopigmented macules of, 405

Pityrosporum, 405
Plantar wart. See Verruca plantaris
Plant-induced photosensitivity. See

Phytophotodermatitis
Poikiloderma atrophicans. See Rothmund–Thomson

syndrome
Polyarteritis nodosa (PAN), 278–279
Polymerase chain reaction

in gonococcemia, 375
herpes simplex DNA detection by, 25
of skin specimens, 374

Polymorphous light eruption (PMLE)
epidemiology of, 289
scattered erythematous papules after, 290
treatment of, 290

Polythelia. See Accessory nipple
Pompholyx. See Dyshidrotic eczema
Port-wine stain (PWS)

and associated syndromes, 150
treatment of, 150–151

Postinflammatory hypermelanosis. See
Postinflammatory hyperpigmentation (PIH)

Postinflammatory hyperpigmentation (PIH)
epidemiology of, 220
etiology of, 220
macules and patches in, 221
pathophysiology of, 221
treatment of, 222

Postinflammatory hypopigmentation, 212–213
Potassium hydroxide (KOH) preparation

pityriasis versicolor, 406
in tinea capitis, 391

Prenatal syphilis. See Congenital syphilis
Primary bullous dermatoses

epidermolysis bullosa (EB). See Epidermolysis
bullosa (EB)
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Primary bullous dermatoses (continued)
junctional epidermolysis bullosa (JEB). See

Junctional epidermolysis bullosa (JEB)
Primary cutaneous meningioma. See Heterotopic

neural nodules
Procaine penicillin for congenital syphilis, 31
Progressive systemic sclerosis. See Systemic sclerosis

(SCc)
Prurigo nodularis (PN), 44–45
Pseudorheumatoid nodule. See Granuloma annulare

(GA)
Psoriasis

diagnosis of, 69
diffuse erythema and scale, 68
epidemiology of, 66
erythrodermic. See Erythrodermic psoriasis 
guttate. See Guttate psoriasis
treatment of, 69–70
well-delineated erythematous plaques, 66–67

Psoriasis vulgaris
erythrodermic. See Erythrodermic psoriasis 
guttate type. See Guttate psoriasis 

Psoriatic arthritis, 69
Pubic lice. See Pediculosis pubis
Pyoderma fistulans significa. See Hidradenitis

suppurativa
Pyoderma gangrenosum (PG), 270–272
Pyogenic granuloma, 160–161

R
Rashes in diaper area

acrodermatitis enteropathica
differential diagnosis of, 62
physical and laboratory examinations, 60
treatment of, 62

candidal infection, 58–59
granuloma gluteale infantum, 62–63
Langerhans cell histiocytosis, 64–65
psoriasis, 56–57

Recurrent facial–oral herpes
laboratory examinations, 419
localized recurrent lesion in, 419
management of, 420
pathophysiology, 418

Recurrent infantile digital fibromas, 197–198
Retinoids

for acne treatment, 112
for Darier disease treatment, 94
for hyperkeratosis, 85
for LI, 76
for LP treatment, 246
for psoriasis treatment, 69–70

Reye’s tumor. See Recurrent infantile digital fibromas
Rice paddy itch. See Cercarial dermatitis
Rickettsial infection, 414–415
Rickettsia rickettsii, 414
Ringworm of face. See Tinea faciei
Ritter’s disease. See Staphylococcal scalded-skin

syndrome (SSSS)
Rocky Mountain spotted fever (RMSF)

differential diagnosis, 415
management of, 415
pathophysiology, 414

Roseola annulata. See Pityriasis rosea (PR)
Roseola infantum. See Exanthem subitum
Rothmund–Thomson syndrome, 308–309

course and prognosis, 309

pathophysiology of, 308
physical examination of, 308–309

Rubella
epidemiology of, 451
erythematous macules on face, 452
rash and petechiae, 453
by rubella virus, 451

Rubeola. See Measles
Rudimentary polydactyly. See Rudimentary

supernumerary digits
Rudimentary supernumerary digits, 198–199

S
Salmon patch, 148–149
Sarcoidosis

epidemiology of, 272
maculopapules and plaques in, 273
pathophysiology of, 272
treatment of, 274

Scabies
differential diagnosis of, 477
physical examination of, 476–477
topical options for managing, 477–478

Scalp, alopecia areata (AA), 334–335
Scalp ringworm. See Tinea capitis
Scarlet fever

exanthem, 364, 366
late desquamation, 365
treatment of, 366

Scarletina. See Scarlet fever
Scarring alopecia on scalp of child with DLE, 316
Schistosome dermatitis. See Cercarial dermatitis
Sclerema neonatorum, 32–33
Scleroderma

debilitating joint contractures of hands, 324
masklike facies in patient with, 323–325
ulceration of sclerotic ankle with extruding white

calcified material, 324
Scleroderma en coup de sabre. See Morphea
Sclerosing hemangioma. See Dermatofibromas
Sclerotic hyperpigmented plaque, on anterior neck

of adolescent, 321
Sclerotic plaques on hand of child with MCTD, 325
Scrofuloderma, 380–381
Seabather’s eruption. See Seabather’s itch
Seabather’s itch, 463–464
Sea urchin dermatitis, 464–466
Sebaceous hyperplasia, 7
Sebocystomatosis. See Steatocystoma multiplex
Seborrheic dermatitis, 52–53
Self-healing collodion fetus. See Collodion baby
Serum sickness, 260–261
Sézary’s syndrome, in CTCL, 350
Sharp’s syndrome. See Mixed connective tissue

disease (MCTD)
Shingles. See Herpes zoster
Sixth disease. See Exanthem subitum
Skin color, 210
Skin lesions, 24

CRP, 336
in tinea capitis, 388–389

Skin lesions, in alopecia areata (AA), 334
Skin tags

diagnosis of, 204
pedunculated papules, 203

“Slapped cheek” disease. See Erythema infectiosum
Slit skin smear, leprosy, 379
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Soft fibroma. See Skin tags
Solar urticaria, 288–289
Solitary histiocytoma. See Dermatofibromas
Solitary mastocytoma, 343–344
Speckled lentiginous nevus. See Nevus spilus
Spider angioma, 156–157
Spider nevus. See Spider angioma
Spider telangiectasia. See Spider angioma
Spitz juvenile melanoma. See Spitz nevus
Spitz nevus

diagnosis of, 130
management of, 131
pathogenesis of, 130

Spitz tumor. See Spitz nevus
Spongiosis. See Intraepidermal intercellular edema
Sporotrichoid type, sporotrichosis, 408
Sporotrichosis, 407–408

chancriform, 408
classification, 407
pathophysiology, 407
sporotrichoid type, 408
topical therapy for, 408

Spotless fever, 414
Spotted grouped pigmented nevus. See

Nevus spilus
Spotty nevus. See Nevus spilus
St. Anthony’s fire. See Erysipelas
Staphylococcal scalded-skin syndrome (SSSS)

differential diagnosis, 368
pathophysiology, 367
treatment for, 368

Staphylococcal scarlet fever. See Toxic shock
syndrome (TSS)

Staphylococcus aureus, 415
Steatocystoma multiplex, 186–187
Steroids

for hemangiomas treatment, 156
for LP treatment, 246
for LS treatment, 244

Steroid sulfatase deficiency. See X-linked ichthyosis
Steven–Johnson syndrome (SJS), 256–259
Still’s disease. See Juvenile rheumatoid 

arthritis (JRA)
Stony corals. See Coral dermatitis
Stratum corneum hydration, 76
Strawberry nevus. See Hemangiomas
Streptococcal perianal disease. See Perianal

streptococcal infection
Streptococcus pyogenes, 352
Striae distensae, 41
Subacute cutaneous lupus erythematosus 

(SCLE), 14
Subacute regional lymphadenitis. See Cat scratch

disease
Subcutaneous fat necrosis, 31–32
Subcutaneous tissue abnormalities

sclerema neonatorum, 32–33
subcutaneous fat necrosis, 31–32

Sun allergy. See Polymorphous light eruption
(PMLE)

Sunburn
classification of, 286
confluent erythema after, 287
epidemiology of, 286
treatment of, 288

Sun poisoning. See Polymorphous light eruption
(PMLE)

Superficial benign smooth muscle tumor.
See Leiomyomas

Superficial dermatophytoses
onychomycosis, 398–399
tinea and id reaction, 399–401
tinea capitis, 388–392
tinea corporis, 393–394
tinea cruris, 394
tinea faciei, 392–393
tinea manuum, 396–398
tinea pedis, 394–396

Supernumerary nipple. See Accessory nipple
Suppurative nodule in Cat scratch disease, 377
Surgical scarlet. See Scarlet fever
Sutton’s nevus. See Halo nevus
Sweet’s syndrome (SS), 269–270
Swimmers’ itch. See Cercarial dermatitis
Syphilis, congenital. See Congenital syphilis
Syringomas, 184–185
Systemic lupus erythematosus (SLE)

ACLE association with, 312
ulcers on hard palate in child with, 315

Systemic scleroderma. See Systemic sclerosis 
(SCc)

Systemic sclerosis (SCc)
differential diagnosis, 322
management of, 323–325

Systemic steroids
for epidermolysis bullosa treatment, 105
for hemangiomas treatment, 156
for hidradenitis suppurativa treatment, 117
for HSP management, 276
for lichen planus treatment, 246
for SJS/TEN management, 259
for urticaria treatment, 254

T
Tacrolimus for atopic dermatitis, 36
TB gumma, 380–381
TB verrucosa cutis, 380–381
Telangiectasia. See Port-wine stain (PWS)
Telangiectatic nevus. See Salmon patch
Tinea and id reaction, 399–401

differential diagnosis, 400
management, 400
pathophysiology, 399

Tinea capitis
antifungal shampoos for, 389
“black-dot” type, 390
diffuse vesicular rash in child treated for,

400
“favus” type, 391
“gray patch” type, 389
“kerion” type, 390
management, 389–392
potassium hydroxide (KOH) preparation,

391
skin lesions in, 388–389
Wood’s lamp in, 389

Tinea corporis, 393–394
Tinea cruris, 394
Tinea faciei

differential diagnosis, 392
treatment of, 392–393

Tinea manuum
management, 398
pathophysiology, 397
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Tinea pedis, 394–396
differential diagnosis, 395
management, 396
pathophysiology, 395

Toenails in child, oycholysis of, 399
Topical antibiotics

for acne treatment, 112
clindamycin/erythromycin, 112–113, 116

Topical benzoyl peroxide
for infantile acne treatment, 113
for mild acne treatment, 112

Topical corticosteroids
for atopic dermatitis treatment, 36
for LP treatment, 246
for nummular eczema treatment, 49
for sarcoidosis treatment, 273

Topical mupirocin
for atopic dermatitis treatment, 36
for DEB treatment, 105
for EBS treatment, 99

Topical mupriocin, 102
Topical pramoxine, 37
Topical steroid creams

for Darier disease treatment, 94
for keratosis pilaris treatment, 90
for pityriasis rubra pilaris treatment, 92
for psoriasis treatment, 69

Topical zinc creams, 62
Toxic epidermal necrolysis (TEN), 256–259
Toxic shock syndrome (TSS)

differential diagnosis of, 369–371
management of, 371
pathophysiology, 368

Toxoplasmosis
course, prognosis, and management of, 29
laboratory examination of, 28
transplacental infection with, 27

Transglutaminase-1 mutation, 86
Transient cephalic neonatal pustulosis. See Acne

neonatorum
Transient macular rash, in JRA, 311
Transient neonatal pustular melanosis

diagnosis of, 12
laboratory examinations of, 14
vesicles and pustules on leg, 12–13

Trichilemmal cyst, 188–189
Trichoepitheliomas

diagnosis of, 182–183
skin-colored papules, 182–183
treatment of, 183

Trichomatrioma. See Pilomatrixoma
Tuberculoid (TT), 378
Tuberculous chancre, 380–381
Tuberous sclerosis

adenoma sebaceum and shagreen patch in, 230
ash leaf and confetti macules in, 229
causes of, 228
diagnosis of, 228
diagnostic criteria for, 228, 231
epidemiology of, 227–228
forehead fibrous plaque in, 231
periungual fibromas in, 231
treatment of, 231

Type II histiocytosis. See Langerhans cell
histiocytosis (LCH)

Tyrosine kinase KIT (CD117) in mastocytosis
syndromes, 344

Tzanck preparation, 24
Tzanck smear

in herpes gladiatorum, 425
in herpetic whitlow, 422
in recurrent facial–oral herpes, 419

Tzanck smear, herpetic gingivostomatitis, 416

U
Ulceration of sclerotic ankle, 324
Ulcers on hard palate, in child with SLE, 315
Ulerythema ophryogenes, 90
Undifferentiated connective tissue disease. See Mixed

connective tissue disease (MCTD)
Unilateral laterothoracic exanthem. See Asymmetric

periflexural exanthem of childhood (APEC)
Urticaria

cold-induced, 254
pathophysiology of, 252
physical examination of, 252–253
transient edematous plaques, 254
treatment of, 254

Urticarial plaques, in JRA, 311
Urticarial vasculitis, 276–277
Urticaria pigmentosa, mastocytosis syndromes, 345

V
Varicella

differential diagnosis of, 428
mode of transmission of, 428
physical examination of, 428–429
treatment of, 430

Varicella zoster immune globulin (VZIG), 27
Varicella-zoster virus (VZV), cutaneous viral

infections by
herpes zoster, 430–432
varicella. See Varicella 

Vascular changes associated with systemic disease
CMTC, 164–165
hereditary hemorrhagic telangiectasia, 165–167
livedo reticularis, 162–163

Vascular spider. See Spider angioma
Venereal wart. See Condyloma acuminatum
Verneuil’s disease. See Hidradenitis suppurativa
Vernix caseosa, 2–3
Verruca acuminata. See Condyloma acuminatum
Verruca plana, 435–436
Verruca plantaris, 436–437
Verruca vulgaris

epidemiology of, 432
HPV and, 433
treatment of, 434
verrucous papules, 433

Violaceous periorbital rash, in dermatomyositis
(DM), 318

Violaceous periorbital rash, in DM, 318
Viral infections, cutaneous. See Cutaneous viral

infections
Vitamin D analogs for psoriasis treatment, 69–70
Vitiligo

with depigmentation and “islands of
repigmentation,” 215

differential diagnosis of, 214
epidemiology of, 213
pathophysiologic mechanisms for, 213–214
treatment of, 214

von Recklinghausen disease. See Neurofibromatosis
(NF)
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W
Waterhouse–Friderichsen syndrome. See

Meningococcemia
Wen. See Trichilemmal cyst
Wheals. See Urticaria
White-spot disease. See Lichen sclerosis (LS)
White superficial onychomycosis, 398

X
Xeroderma pigmentosum (XP)

classification of, 294
differential diagnosis of, 299
epidemiology of, 298

management of, 300
molecular defects, 294
nodular basal cell carcinoma in, 299
prognostic outcome, 300

X-linked ichthyosis
causes of, 82
laboratory examinations of, 83
treatment of, 83–84

X-linked ichthyosis (XLI), 76

Z
Zinc deficiency, 60
Zosteriform lentiginous nevus. See Nevus spilus
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