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Preface

Why one more book on dermatopathology? Certainly there are many outstanding
encyclopedic textbooks already written and even recently updated. Why one more
atlas? Hopefully you will agree that this book is different. We have tried to pair clinical
and histologic photographs to enhance the reader’s appreciation for clinical-pathologi-
cal correlation. In addition, this text is meant to be user friendly whether you are
approaching dermatopathology from a background of dermatology or pathology.
Herein we hope to share with you our enthusiasm as well as the helpfulness of clini-
cal-pathological as well as pathological-clinical correlation. Ideally after reading
through some of our examples, the next time you look through the microscopic
oculars at a skin slide, you will ask yourself “how would this lesion look clinically?”
Conversely, when you examine a skin lesion or rash in vivo, you will ask yourself
“how would this look under the microscope?” Once you ask yourself these questions
enough times, it will become automatic and so helpful to you in developing your
differential lists, you will be incredulous that you did not always approach dermato-
pathology and dermatology in this manner.

This book is not meant to be a complete review of all skin diseases. It is meant to
try to teach you a different approach to the patient and to the biopsy obtained from a
patient’s skin. One should always be mindful of the clinical-pathologic corollaries that
will help improve your diagnostic acumen. I personally hope that in addition to
finding this book educational, you will also have some fun. In the words of
A. Bernard Ackerman, dermatopathology is “art in vivo”!

The many authors who have contributed to this volume are the thought leaders in
our field. They are scattered geographically but share their continued enjoyment in
becoming better dermatopathologists. Some of the authors have been my friends,
“classmates,” colleagues, and teachers since I began my journey in dermatopathology
in 1978! Others are younger and compose the next generation of leaders in dermato-
pathology. All have brought their enthusiasm to this project for which I am grateful.

I now invite you to “see” skin disease through new oculars! Not only will the
journey be fun, but it will make you a better diagnostician whether you treat patients
in an office or study slides in a lab.

Jane M. Grant-Kels






Contents

Preface ...... ... v
CONETIDULOTS . . o oo et e e e e e e e e e e e e e ix
1. A Philosophy of an ApproachtoaSlide ................ ... ..ot 1
Jane M. Grant-Kels
2. Perivascular Dermatitis ............ciiiiiiiiiiiiiiiii ittt 5
Almut Boer
3. Interface Dermatitis ........c.oiiiuiniiiiiiiiiii it iiiirinirennennns 19
Gina Taylor and Edward R. Heilman
4. Psoriasiform and Spongiotic Dermatoses ...............cciiiiiiiiin. 33
Caroline S. Wilkel
5. Intraepidermal Vesicular and Pustular Dermatitis ..................... 41
Antoinette F. Hood
6. Subepidermal Vesiculobullous Dermatitis ............................ 57
Anita C. Gilliam and Neil ]. Korman
7. Cutaneous Vasculitis ........coiiiiiiiiiiiiiii ittt 71
J. Andrew Carlson and Henry B. B. Foong
8. Nodular and Diffuse Dermatitis ............. ..ottt 97
Clifton R. White
9. Granulomatous Dermatitis ..........coiiiiiiiiiiiiiiiiriinieeannnnn. 105
Jane M. Grant-Kels
10. Follicular Diseases Causing Nonscarring and Scarring Alopecia ........ 131
Diane M. Hoss
11. Panniculitis .......oouunniiiiii i i i 149
Leslie Robinson-Bostom
12. Fibrosing Dermatoses .........coiiiiiiiiiiiiiiiiiiiiiiiiennneennnnns 165
Philip E. Kerr and Adrienne B. Berke
13. Benign Epithelial Neoplasms and Cysts ...................oooiiiinn.. 173
Richard L. Spielvogel
14. Premalignant and Malignant Epithelial Neoplasms .................... 191
Jag Bhawan
15. Follicular Neoplasms ........couuuuiiiiiiiiiiiiiiiiiiiinneeeennnnnens 209
Ronald P. Rapini
16. Sebaceous Neoplasms ........couuuiiiiiiiiiiiiiiiiiiiiiineeeennnnnees 221
Rossitza Lazova
17. Glandular Adnexal (Apocrine and Eccrine) Neoplasms ................. 235
Timothy H. McCalmont
18. Benign Melanocytic Neoplasms ...........coiiiiiiiiiiiiiiiiiiinnn.. 247

Raymond L. Barnhill, Stephen Vernon, and Harold S. Rabinovitz

19. Malignant Melanocytic Neoplasms ..............ooiiiiiiiiiiiiin.... 279
John C. Maize

vii



viii

20.

21.

22,

23.

24.

25.

26.

27.

28.

Contents
Fibrohistiocytic Lesions ........... .. .o, 301
Harry L. Winfield and Bruce R. Smoller
Vascular Proliferations ............cciiiiiiiiiiiiiiiiiiiiiiiiiiinnnn. 317
Philip E. LeBoit
Neural Neoplasms ......oviuuiiiiiiiiiiiiiiiiiiiiiiiieiinieenneeenns 331
Jennifer M. McNiff
Muscle Neoplasms ......couuiiiiiiiiiiiiniiiiiiiiieeennneeeeennns 345
Vijaya B. Reddy
Depositions and Dermal Disorders .............ccoviiiiiiiiiiinnn. 359
Jeff D. Harvell
Fat and Osseous Neoplasms ...........coiiiiiiiiiiiiiiiiiiiineennn. 371
Clay |. Cockerell, Carlos A. Cerruto, and Dusan S. Skiljevic
Metastatic Neoplasms ........ ...ttt 389
George W. Elgart
Cutaneous Lymphomas ......... ... ..o i i 401
Antonio Subtil and Earl |. Glusac
Practical Immunohistochemistry in Dermatopathology ................. 413

Michael |. Murphy



Contributors

Raymond L. Barnhill Departments of Dermatology and Pathology, University of
Miami Miller School of Medicine, Miami, Florida, U.S.A.

Adrienne B. Berke UCHC Dermatopathology Laboratory, Department of
Dermatology, University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

Jag Bhawan Dermatopathology Section, Department of Dermatology, Boston
University School of Medicine, Boston, Massachusetts, U.S.A.

Almut Béer Dermatologikum Hamburg, Germany

J. Andrew Carlson Divisions of Dermatology and Dermatopathology, Albany
Medical College, Albany, New York, U.S.A.

Carlos A. Cerruto Department of Dermatology and Pathology, University of Texas
Southwestern Medical Center, Dallas, Texas, U.S.A.

Clay J. Cockerell Department of Dermatology and Pathology, University of Texas
Southwestern Medical Center, Dallas, Texas, U.S.A.

George W. Elgart Department of Dermatology and Cutaneous Surgery, University of
Miami Miller School of Medicine, Miami, Florida, U.S.A.

Henry B. B. Foong Foong Skin Specialist Clinic, Fair Park, Ipoh, Malaysia

Anita C. Gilliam Department of Dermatology, Case Western Reserve University/
University Hospitals of Cleveland, Cleveland, Ohio, U.S.A.

Earl J. Glusac Yale Dermatopathology Laboratory, Departments of Dermatology and
Pathology, Yale University School of Medicine, New Haven, Connecticut, U.S.A.

Jane M. Grant-Kels UCHC Dermatopathology Laboratory, Department of
Dermatology, University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

Jeff D. Harvell Bethesda Dermatopathology Laboratory, Silver Spring,
Maryland, U.S.A.

Edward R. Heilman SUNY-Downstate Medical Center, Department of Dermatology,
Brooklyn, New York, U.S.A.

Antoinette F. Hood Departments of Dermatology, Anatomy and Pathology, Eastern
Virginia Medical School, Norfolk, Virginia, U.S.A.

Diane M. Hoss UCHC Dermatopathology Laboratory, Department of Dermatology,
University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

Philip E. Kerr UCHC Dermatopathology Laboratory, Department of Dermatology;,
University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

Neil J. Korman Department of Dermatology, Case Western Reserve University/
University Hospitals of Cleveland, Cleveland, Ohio, U.S.A.

Rossitza Lazova Yale Dermatopathology Laboratory, Department of Dermatology
and Pathology, Yale University School of Medicine, New Haven, Connecticut, U.S.A.



X Contributors

Philip E. LeBoit Departments of Pathology and Dermatology, University of
California, San Francisco, California, U.S.A.

John C. Maize DermaPath Diagnostics, Maize Center for Dermatopathology,
Mt. Pleasant, South Carolina and Medical University of South Carolina, Charleston,
South Carolina, U.S.A.

Timothy H. McCalmont Department of Clinical Pathology and Dermatology and
UCSF Dermatopathology Service, University of California, San Francisco, California, U.S.A.

Jennifer M. McNiff Yale Dermatopathology Laboratory, Department of
Dermatology and Pathology, Yale University School of Medicine, New Haven
Connecticut, U.S.A.

Michael J. Murphy UCHC Dermatopathology Laboratory, Department of
Dermatology, University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

Harold S. Rabinovitz Departments of Dermatology and Pathology, University of
Miami Miller School of Medicine, Miami, Florida, U.S.A.

Ronald P. Rapini Department of Dermatology, University of Texas Medical School
and MD Anderson Cancer Center, Houston, Texas, U.S.A.

Vijaya B. Reddy Department of Pathology, Rush University Medical Center,
Chicago, Illinois, U.S.A.

Leslie Robinson-Bostom Division of Dermatopathology, Department of
Dermatology, Brown Medical School, Rhode Island Hospital, Providence,
Rhode Island, U.S.A.

Dusan S. Skiljevic Department of Dermatology and Pathology, University of Texas
Southwestern Medical Center, Dallas, Texas, U.S.A.

Bruce R. Smoller Department of Pathology, University of Arkansas for Medical
Sciences, Little Rock, Arkansas, U.S.A.

Richard L. Spielvogel Department of Dermatology and Pathology, Drexel University
College of Medicine, Philadelphia, Pennsylvania and Institute for Dermatopathology,
Conshohocken, Pennsylvania, U.S.A.

Antonio Subtil Yale Dermatopathology Laboratory, Departments of Dermatology
and Pathology, Yale University School of Medicine, New Haven, Connecticut, U.S.A.

Gina Taylor SUNY-Downstate Medical Center, Department of Dermatology,
Brooklyn, New York, U.S.A.

Stephen Vernon Departments of Dermatology and Pathology, University of Miami
Miller School of Medicine, Miami, Florida, U.S.A.

Clifton R. White Department of Dermatology, Oregon Health and Sciences
University, Portland, Oregon, U.S.A.

Caroline S. Wilkel Roger Williams Medical Center, Providence, Rhode Island, and
Department of Medicine, Brown University School of Medicine, Providence, Rhode Island,
and Department of Dermatology, Boston University School of Medicine, Boston,
Massachusetts, U.S.A.

Harry L. Winfield Department of Pathology and Dermatology, Metrohealth Medical
Center, Cleveland Skin Pathology Laboratory Inc., Cleveland, Ohio, U.S.A.



1. [ —

A Philosophy of an Approach to a Slide

Jane M. Grant-Kels

UCHC Dermatopathology Laboratory, Department of Dermatology,
University of Connecticut Health Center, Farmington, Connecticut, U.S.A.

By way of introduction, I would like to review with you my
personal approach to a slide. None of the ideas presented
herewith are original; they represent a compendium of
ideas that have been borrowed from my teachers, especially
my first mentor in dermatopathology, Dr. A. Bernard Acker-
man, and all of my friends and colleagues I had taken train-
ing with and have collaborated with over the years, many of
whom are authors of chapters in this book.

Remember, how well you perform as a dermatopathol-
ogist is directly correlated to the development of the proper
philosophical and intellectual approach to our specialty
and each individual slide that crosses the stage of your
microscope.

Philosophically:

1. Itis important to approach the pathology you see under
the microscope from the clinician’s point of view.
Clinical-pathological correlation is essential. When
you gaze on the histologic changes you should be able
to imagine how the lesion looked clinically.

2. Know normal anatomy at various anatomic sites and
learn to recognize changes that may be normal due to
age or exposure to the elements. Once you know
normal histology and its variants you will be able to
recognize what is abnormal on the slide.

3. Learn to recognize common artifacts of either processing
or biopsy technique.

4. The criteria applied to each case must be repeatable and
well established.

5. The language of your report must be precise.

6. Be willing to admit when you do not know the diagnosis
and appropriately seek the opinion of others.

7. Diseases are dynamic and demonstrate changes that
correspond to their chronology or “lives.” Learn to
recognize the changing histologic features of an acute,
fully developed, and resolving lesion.

8. Our knowledge of diseases is also dynamic. Therefore,
keep an open mind. Criteria for diagnoses may evolve
over the years with increased experience and new stain-
ing techniques. Be willing to learn and be open to new
ideas.

9. Finally, there is much that is subjective in dermato-
pathology; mistakes are inevitable. Learn from errors
rather than hide from them. Mistakes and malpractice
are not synonymous.

Your practical approach to the slide should demon-
strate a methodical approach following a checklist of
sequential steps (algorithmic method) utilizing pattern
analysis. Sign out of slides should be done in a quiet place
without distractions. All slides should be initially examined

without knowledge of the clinical history. Prior to reviewing

the slide under the microscope, examine the slide with the

naked eye: make note of how the specimen was grossed
and how many pieces of tissue are present to be examined
on each slide. Establish the kind of biopsy technique used,
that is, shave, punch, curette, or excision. If there are mul-
tiple small fragments, circle them to ensure that all pieces
of tissue are reviewed.

Once you have placed the slide on your microscope

stage (Table 1):

1. Employ scanning magnification. Try to establish the
pattern of the infiltrate of cells. Is this an inflammatory
or neoplastic infiltrate? Higher magnification should be
used later to review cytologic changes.

2. Try to determine the anatomic site of the biopsy.
Various anatomic locations have key distinguishing
features. Certain diseases favor certain anatomic sites
and, therefore, this information will help in clinical-
pathological correlation. In addition, some locations
may alter the appearance of the pathology. For
example, overlapping stasis changes often alters a
lesion on the leg of an older adult.

3. Try to determine the approximate age of the patient. Is
there solar elastosis suggesting a sun-damaged adult?
Are there effete sebaceous glands as would be seen in
a young child? Many diseases have a tendency to
occur in certain age groups as well as locations.

4. Confirm your impression regarding how the biopsy

was obtained.

Look at all the sections on the slide.

6. Learn to recognize artifacts so that you do not assign
inappropriate import to these changes.

7. Develop a systematic approach to looking at the
sections of skin. Some dermatopathologists study the
biopsy from top to bottom (stratum corneum — rest
of epidermis — dermis — subcutaneous tissue).
Others prefer to first determine the pattern of changes
in the dermis and then proceed to the epidermis and
subsequently to the changes in the subcutis. Although
I prefer the latter style, it is irrelevant which technique
you use as long as you are methodical, consistent, and
systematic in your approach.

8. Apply pattern analysis to help you determine whether
a lesion is inflammatory, malformation, deposition, or
neoplastic. This seemingly simple step is not always
easy. It is not uncommon for neoplasms to be associated
with significant inflammation and for inflammatory
conditions to mimic a neoplastic process. Therefore,
a specific diagnosis cannot always be achieved.
However, the system works in most cases and one’s

o



2 Grant-Kels

Table 1 Algorithmic Approach to a Slide

Scanning maghification:

OO0 AsWN P

. look at all the sections and pieces of skin present on the slide
. assess how specimen was obtained—punch, shave, etc.

. determine anatomic site

. determine approximate age of patient

. imagine the clinical appearance of the lesion (CPC)

. Is the lesion:

N\

Inflammatory or Neoplastic

4 4

Which of 9 major patterns? Benign vs. malignant
4 4

What is the epidermal pattern? Epithelial or nonepithelial?
) )

Are there changes in the subcutaneous tissue? Specific type of cell? or
4 4

What types of cells are present in the infiltrate? Specific type of differentiation?
4 4

Obtain clinical information: clinical-pathological correlation Obtain clinical information: CPC
) )

Specific diagnosis or differential

Table 2 Neoplasms: Benign vs. Malignhant

Benign Malignant
Small Large
Symmetric Asymmetric

Well circumscribed
Smooth margins
V-shaped lesions
Superficial

Not usually ulcerated

Neoplastic cells discretely
arranged

Aggregations uniform in size
and shape

Cells well differentiated

Adnexal structures usually preserved

Maturation: nuclei of cells at base
of lesion smaller than those near
the surface

No necrosis or necrosis only of
single cells

No neoplastic cells in perineural
locations

No neoplastic cells in vessels

Epithelial cells not in single file
between collagen bundles

Peripheral fibrous tissue well-packed

Clefts between well-packed fibrous
tissue and normal fibrous tissue

Source: From Ref. 1.

Poorly circumscribed
Irregular, jagged margins
Not V-shaped lesions
Deep

Tends to ulcerate

Neoplastic cells in sheets

Aggregations vary in size and
shape

Cells poorly differentiated

Adnexal structures often
absent

No maturation

Necrotic cells in aggregate

Neoplastic cells in perineural
locations

Neoplastic cells in vessels

Epithelial cells in single file
between collagen bundles

Peripheral fibrous tissue not
well-packed

Clefts between neoplastic
cells and altered stroma

Specific diagnosis or differential

Table 3 Patterns of Inflammatory Diseases

Ackerman’s Original Nine Basic Patterns of Inflammatory Diseases
Circa 1978

1. Superficial perivascular dermatitis

Superficial and deep perivascular dermatitis
Vasculitis

Nodular and diffuse dermatitis

Intraepidermal vesicular and pustular dermatitis
Subepidermal vesicular dermatitis

Folliculitis and perifolliculitis

Fibrosing dermatitis

O I e s

Panniculitis

Ackerman’s New Schema of Eight Basic Patterns of Inflammatory Diseases
Circa 2005

1. Perivascular dermatitis (superficial as well as superficial and deep
perivascular)

Nodular and diffuse dermatitis
Vasculitis

Vesicular dermatitis (intraepidermal vesicular and /or subepidermal
vesicular dermatitis)

5. Pustular dermatitis (intraepidermal and infundibular epidermal pustular
dermatitis)

Peri-infundibulitis and perifolliculitis
Fibrosing dermatitis

Panniculitis (predominantly septal or predominantly lobular)



10.

ability to apply the pattern analysis approach improves
with experience.
If the lesion is neoplastic:

The next critical question is whether the lesion is
benign or malignant? Architectural pattern is extre-
mely important in making this important distinc-
tion. Size, symmetry, and circumscription patterns
outweigh cytology. Table 2 presents an overview
of features useful in distinguishing benign versus
malignant neoplasms (1).

Is the lesion epithelial or nonepithelial?

What cells are proliferating? Keratinocytes, melano-
cytes, fibroblasts, muscle cells, nerve cells, sebo-
cytes, ductal cells, lymphocytes, histiocytes, mast
cells, and so on.

If the lesion is inflammatory, determine the pattern of
the inflammatory cells in the dermis and subcutaneous
tissue.

There are nine major patterns of inflammatory infil-
trates (Table 3). Although many more patterns and
variations have been described, it is still worth-
while to go back to simple basics and start with
the original nine described many years ago.

What pattern of change is noted in the epidermis?
(spongiosis, interface, psoriasiform hyperplasia,
etc.)

Chapter 1: A Philosophy of an Approach to a Slide 3

B What types of cells predominate in the infiltrate? (lym-
phocytes, histiocytes, neutrophils, eosinophils, etc.)
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Perivascular Dermatitis

Almut Boer
Dermatologikum Hamburg, Germany

CONTENTS
m Urticaria
m Erysipelas
m Pruritic Urticarial Papules and Plaques of Pregnancy
m Erythema Migrans

m Persistent Pigmented Purpuric Dermatitis
m Viral Exanthems

m Polymorphous Light Eruption

m Tumid Lupus Erythematosus

m Pernio

m Erythema Figuratum

m Postinflammatory Pigmentary Alteration
m Vitiligo

m TineaVersicolor

m Erythrasma

This chapter covers diseases that consist of perivascular (and
interstitial) infiltrates of inflammatory cells devoid of marked
changes in the epidermis. Clinically, these diseases usually
present with smooth surfaced macules, patches, papules,
and plaques without either the crust, scale, or both. Some of
the diseases in this chapter are characterized by infiltrates
thatinclude neutrophils (urticaria, erysipelas), others by infil-
trates that typically show numerous eosinophils (pruritic
urticarial papules and plaques of pregnancy), or plasma
cells (erythema migrans), or by infiltrates that are virtually
monopolized by lymphocytes (persistent pigmented purpu-
ric dermatitis, viral exanthems, polymorphous light eruption,
tumid lupus erythematosus, pernio, erythema figuratum);
still others are typified by sparse infiltrates of inflammatory
cells accompanied by very subtle, but highly characteristic
changes in epidermis or dermis (postinflammatory pigmen-
tary alteration, vitiligo, tinea versicolor, erythrasma).

It should be mentioned that many diseases dealt with
in separate chapters of this book may present themselves
also as perivascular dermatitis devoid of marked changes
in the epidermis at an early or resolving stage. Among
those are bullous diseases (e.g., bullous pemphigoid) and
vasculitides (e.g., leukocytoclastic vasculitis).

URTICARIA

Synonyms: Nettle rash; hives; wheals.

Clinical Presentation (Fig. 1A):
B Edematous papules and plaques, discrete or confluent

Localized, regional, or widespread

(]
B Individual lesions disappear in hours
B Lesions are intensely pruritic

Hlstopathology (Figs.

1B and C):

Perivascular infiltrate of neutrophils and eosinophils

early

B Lymphocytes perivascular, neutrophils, and eosinophils

interstitial later

B Sparse perivascular infiltrate of lymphocytes and a few
eosinophils in a resolving lesion

Clinicopathologic Correlation:

Clinical Feature

Pathologic Feature

Edematous papules and plaques

Erythema

Edema located mostly in the reticular

dermis (not visualizable in H+E)
Dilated vessels

Differential Diagnosis:

Urticarial Lesions of
Bullous Pemphigoid or

Urticarial Lesions of

Insect Bites Pemphigus Vulgaris Prurigo Pigmentosa
Wedge-shaped Bandlike infiltrate Superficial perivascular
infiltrate of housing numerous infiltrate of neutrophils
lymphocytes and eosinophils mostly

eosinophils

Spongiosis, a Eosinophilic spongiosis Scattered neutrophils in
spongiotic vesicle sometimes the epidermis
sometimes
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Pathophysiology:

B Different causes lead to degranulation of mast cells,
which attract inflammatory cells and cause vasodilation
and edema in the dermis.

References:

1. Haas N, Toppe E, Henz BM. Microscopic morphology of differ-
ent types of urticaria. Arch Dermatol 1998; 134:41-46.

2. Sabroe RA, Poon E, Orchard GE, et al. Cutaneous inflammatory
cell infiltrate in chronic idiopathic urticaria: comparison of
patients with and without anti-FcepsilonRI or anti-IgE autoanti-
bodies. ] Allergy Clin Immunol 1999; 103(3 Pt 1):484-493.

ERYSIPELAS

Synonyms: St. Anthony’s fire; ignis sacer.

Clinical Presentation (Fig. 2A):

B Sharply demarkated erythematous or purpuric patch or
plaque, sometimes covered by vesicles and/or bullae

B Often accompanied by edema, lymphangitis, lymphade-
nitis, and fever

B Face and lower extremities involved commonly, usually
unilateral

B Lesion is painful

Hlstopathology (Figs. 2B and C):

Sparse to moderately dense perivascular and interstitial
mixed-cell infiltrate of lymphocytes, neutrophils, and
few eosinophils

Erythrocytes extravasated in number

Widely dilated venules and lymphatics

Edema of the papillary dermis

Spongiosis and ballooning of the epidermis sometimes

Clinicopathologic Correlation:

Clinical Feature

Pathologic Feature

Erythema
Purpuric color
Vesicles and bullae

Differential Diagnosis:

Urticaria

Dilated vessels
Extravasated erythrocytes

Extensive edema of the papillary
dermis, and/or spongiosis, and
ballooning

Zoster Early in the Course of
an Eruption

Perivascular and interstitial infil-
trate of lymphocytes, neutrophils,
and eosinophils

No changes in surface epidermis

Pathophysiology:

Superficial and deep infiltrate of
lymphocytes mostly

Ballooning of the epidermis,
acantholysis, multinucleated
epithelial cells

B Beta-hemolytic streptococcus is responsible most
commonly, Staphylococcus aureus less commonly.

References:

1. Chartier C, Grosshans E. Erysipelas. Int ] Dermatol 1990; 29:
459-467.

2. Guberman D, Gilead LT, Zlotogorski A, Schamroth J. Bullous
erysipelas: a retrospective study of 26 patients. ] Am Acad
Dermatol 1999; 41:733-737.

PRURITIC URTICARIAL PAPULES AND PLAQUES OF PREGNANCY

Synonyms: Pruritic urticarial papules and plaques of
pregnancy (PUPPP), polymorphic eruption of pregnancy,
Bourne’s toxemic rash of pregnancy, toxic erythema of
pregnancy, nurse’s late onset prurigo of pregnancy.

Clinical Presentation (Fig. 3A):

B Urticarial papules and plaques

B Abdomen, buttocks, and thighs especially, often begin-
ning in abdominal striae

B Lesions usually disappear shortly after term

B Lesions are itchy

B Primigravidas late in the third trimester

Histopathology (Figs. 3B—D):

B Superficial perivascular infiltrate of lymphocytes
(Fig. 3C)

B FEosinophils scattered interstitially (Fig. 3D)

B Focal spongiosis and parakeratosis sometimes

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Sparse perivascular and interstitial
infiltrates of inflammatory cells and
slight edema in the upper part of the

Papules and plaques

dermis
Erythema Dilated blood vessels
Subtle scale Parakeratosis
Differential Diagnosis:
Urticaria Insect Bites

Perivascular and interstitial
infiltrate

Dense, wedge-shaped infiltrates,
perivascular and interstitial

Neutrophils and eosinophils Lymphocytes and eosinophils

No changes in the epidermis Spongiosis in the center of the

lesion

Pathophysiology:
B Unknown

References:

1. Aronson IK, Bond S, Fiedler VC, Vomvouras S, Gruber D, Ruiz
C. Pruritic urticarial papules and plaques of pregnancy: clinical
and immunopathologic observations in 57 patients. ] Am Acad
Dermatol 1998; 39(6):933-939.

2. Callen JP, Hanno R. Pruritic urticarial papules and plaques of
pregnancy (PUPPP). A clinicopathologic study. ] Am Acad
Dermatol 1981; 5:401-405.



ERYTHEMA MIGRANS
Synonyms: None.

Clinical Presentation (Fig. 4A):

B Macules, patches, or plaques

B Centrifugal extension with healing in the center leads to
formation of annular shapes

B Hemorrhagic or scaly lesions sometimes

Hlstopathology (Figs. 4B and C):
Perivascular and sometimes interstitial infiltrate of
lymphocytes and plasma cells

B FEosinophils in the vicinity of the “bite” of the tick in an
early lesion

B Spongiosis and parakeratosis rarely

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Perivascular and sometimes
interstitial infiltrate

Annular plaque

Scale Parakeratosis

Differential Diagnosis:

Erythema Figuratum/ Tumid Lupus
Insect Bites Deep Gyrate Erythema Erythematosus
Wedge-shaped Perivascular infiltrate, Perivascular and
infiltrate no involvement of the interstitial infiltrate

interstitium
Numerous Lymphocytes Lymphocytes
eosinophils monopolize monopolize
Interstitial mucin No mucin Interstitial mucin
sometimes always

Pathophysiology:

B Erythema migrans is caused by species of Borrelia burg-
dorferi (Borrelia burgdorferi sensu stricto, Borrelia garinii,
and Borrelia afzelii)

References:

1. Afzelius A. Erythema chronicum migrans. Act Derm Venereol
1921; 2:120-125.

2. Berger BW, Clemmensen O], Gottlieb GJ. Spirochetes in lesions
of erythema chronicum migrans. Am ] Dermatopathol 1982; 4:
555-556.

PERSISTENT PIGMENTED PURPURIC DERMATITIS

Synonyms: Pigmented purpuric dermatitis; progressive pig-
mented prupura.

Clinical Presentation (Fig. 5A):

B Purpuric macules and papules, sometimes scaly

B Symmetrically involving legs and thighs, rarely the trunk
and the upper extremities

B Variations include Schamberg’s disease (purpuric
and pigmented macules), lichenoid purpura of
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Gougerot-Blum (lichenoid papules), lichen aureus
(yellow or brown patches), purpura of Doucas and
Kapetanakis (scaly papules), and purpura annularis
telangiectodes of Majocchi (annular purpuric macules)

Histopathology (Figs. 5B—E):

B Superficial perivascular and interstitial, sometimes liche-
noid, infiltrate of lymphocytes

B Dermoepidermal junction often spared but sometimes
lymphocytes scattered in the epidermis accompanied
by slight spongiosis and parakeratosis

B Extravasated erythrocytes and/or siderophages in the
upper part of the dermis

B Wiry bundles of collagen in the upper part of the dermis,
sometimes

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Purpuric macules Extravasated erythrocytes in the dermis

Yellow or brown
macules

Multiple siderophages in the dermis

Lichenoid papules Bandlike infiltrates of lymphocytes

Scale Parakeratosis

Differential Diagnosis:

Drug Eruption Mycosis Fungoides

Perivascular or lichenoid
infiltrate

Lichenoid or psoriasiform-lichenoid

infiltrate
Eosinophils in the infiltrate Lymphocytes monopolize

Vacuolar alteration, necrotic
keratinocytes

Lymphocytes in the epidermis
accompanied by subtle spongiosis

No changes of collagen Wiry bundles of collagen

Focal parakeratosis Elongated mounds of parakeratosis

Pathophysiology:
B Unknown, but drugs as well as infectious foci have been
claimed to induce the eruption.

Reference:

1. Ackerman AB, Béer A, Bennin B, Gottlieb GJ. Histologic Diagno-
sis of Inflammatory Skin Diseases. 3rd ed. New York: Ardor
Scribendi, 2005.

VIRAL EXANTHEMS

Synonyms: None.

Clinical Presentation (Fig. 6A):

B  Exanthem of macules and/or papules

B Sometimes morbilliform (measles), and rubeoliform,
(German measles)

B Children, especially

B Variations include erythema infectiosum (appearance of
cheeks that have been slapped), roseola/exanthema
subitum (discrete, small macules and papules similar to
those of rubella)
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Histopathology (Figs. 6B and C):

B Sparse perivascular infiltrate of lymphocytes
B Few eosinophils, sometimes

B Extravasate erythrocytes, sometimes

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Red macules and papules Sparse superficial perivascular infiltrate

and vasodilation

Differential Diagnosis:

Persistent Pigmented Purpuric

Drug Eruption Dermatitis

Perivascular or lichenoid infiltrate Perivascular and interstitial,

sometimes lichenoid, infiltrate

Lymphocytes, erythrocytes, and
siderophages

Eosinophils in the infiltrate

Vacuolar alteration and necrotic
keratinocytes often

No changes of collagen

No changes in the epidermis or
slight spongiosis

Wiry bundles of collagen

Pathophysiology:

B Erythema infectiosum is caused by parvovirus B19,
roseola is caused by human herpesvirus 6, and other
exanthems are caused by other specific viruses.

Reference:

1. Ackerman AB, Béer A, Bennin B, Gottlieb GJ. Histologic
Diagnosis of Inflammatory Skin Diseases. 3rd ed. New York:
Ardor Scribendi, 2005.

POLYMORPHOUS LIGHT ERUPTION

Synonyms: Polymorphic light eruption; summer prurigo,
summer eruption; prurigo aestivalis.

Clinical Presentation (Fig. 7A):

B Scattered edematous papules and plaques

B Sites exposed to sunlight, mostly the face, chest, and
arms

B Young women especially

B Variations include actinic prurigo (occurs in Indians of
North and South America) and spring eruption of
juveniles (vesicles on helices of boys)

Histopathology (Figs. 7B and C):

B Sparse to moderately dense infiltrate of lymphocytes
B Extravasated erythrocytes often

B  Marked edema of the papillary dermis

B Spongiosis of variable extent sometimes

Clinicopathologic Correlation:

Clinical Feature = Pathologic Feature

Papules Perivascular infiltrates of lymphocytes and edema in the
papillary dermis
Scale-crust Parakeratosis above spongiosis

Differential Diagnosis:

Tumid Lupus Erythematosus Hydroa Vacciniforme

Superficial and deep infiltrate of
lymphocytes

Superficial and deep infiltrate of
lymphocytes

Abundant mucin in the reticular No mucin

dermis

Edema of the papillary dermis,
ballooning and reticular alteration
of the epidermis

No edema in the papillary dermis or
changes in the epidermis

Pathophysiology:
B Ultraviolet light is the causative agent but the mechan-
ism is not known precisely.

References:

1. Boonstra HE, van Weelden H, Toonstra J, van Vloten WA. Polymor-
phous light eruption: a clinical, photobiologic, and follow-up study
of 110 patients. ] Am Acad Dermatol 2000; 42(2 Pt 1):199-207.

2. Mikhail M, Ackerman AB. Actinic prurigo; Hutchinson’s
summer prurigo, prurigo solare, and hereditary polymorphic
light eruption of the American Indians. Dermatopathol Pract
10(3):3, available at www.derm101.com.

3. Stratigos AJ, Antoniou C, Papadakis P, et al. Juvenile spring
eruption: clinicopathologic features and phototesting results in
4 cases. ] Am Acad Dermatol 2004; 50:S57-S60.

TUMID LUPUS ERYTHEMATOSUS

Synonyms: Lymphocytic infiltration of Jessner and Kanof most
likely is tumidus lupus erythematosus.

Clinical Presentation (Fig. 8A):

B Smooth surfaced red macules, papules, and plaques

B Often localized on sun-exposed sites such as the face,
chest, and arms

Histopathology (Figs. 8B and C):

B Perivascular and periadnexal infiltrate of lymphocytes,
superficial and deep

B Mucin in abundance in the reticular dermis

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Superficial and deep infiltrate of lymphocytes
and deposits of mucin

Papules and plaques

Erythema Dilation of vessels in the dermis

Smooth surface No changes in the epidermis

Differential Diagnosis:

Polymorphous Light
Eruption

Erythema Figuratum/
Deep Gyrate Erythema

Chronic Lymphocytic
Leukemia

Infiltrate of normal
lymphocytes

Edema of the papil-
lary dermis

Spongiosis

Infiltrate of normal lym-
phocytes, no involve-
ment of the interstitium

No edema of the papil-
lary dermis

No changes in the
epidermis

Infiltrate of lymphocytes
that may have abnormal
nuclei

No edema of the
papillary dermis

No changes in the
epidermis



Pathophysmlogy

Lupus erythematosus is considered to be an auto-
immune disease but the mechanism precisely is not
known; genetic factors, estrogens, and deficiency of
complement also seem to play a role in the pathogenesis.

B ANA and anti-ds DNA antibodies are variably present in
the serum of patients with tumid lupus erythematosus,
and direct immunofluorescence is usually negative.

References:

1. Kuhn A, Sonntag M, Ruzicka T, et al. Histopathologic findings in
lupus erythematosus tumidus: review of 80 patients. ] Am Acad
Dermatol 2003; 48:901-908.

2. Lee SS, Ackerman AB. Lupus dermatitis is an expression of
systemic lupus erythematosus. Dermatopathol: Prac & Conc
1997; 3:346-347.

PERNIO

Synonyms: Dermatitis congelationis;

chilblains; perniosis;

erythema pernio.

Clinical Presentation (Fig. 9A):

Papules, papulovesicles, nodules, and ulcerations

]

B Fingers, toes, nose, and ears
B Young persons usually
Hlstopathology (Figs. 9B and C):

Superficial and deep perivascular infiltrate of lymphocytes
Extravasated erythrocytes

Edema of the papillary dermis

Lymphocytes at the dermoepidermal junction often
Thrombi in the lumen and/or fibrin in the wall of vessels
sometimes

Mucin in the reticular dermis

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature
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Reference:

1.

Ackerman AB, Béer A, Bennin B, Gottlieb GJ. Histologic Diagno-
sis of Inflammatory Skin Diseases. 3rd ed. New York: Ardor
Scribendi, 2005.

ERYTHEMA FIGURATUM

Synonyms: Deep gyrate erythema; “deep type” of erythema
annulare centrifugum of Darier; palpable migratory and
arciform erythema; erythema figuratum perstans; figurate
erythema.

Clinical Presentation (Fig. 10A):

B Annular, arcuate, polycyclic, and serpentine papules and
plaques devoid of scale

B Localized or widespread, trunk and proximal extremities
especially

B Adults

Hlstopathology (Figs. 10B and C):

Superficial and deep perivascular infiltrate of lympho-
cytes, the interstitium of the reticular dermis usually
being spared

B No increase in mucin in the reticular dermis
B No edema of the papillary dermis
B No changes in the epidermis

Clinicopathologic Correlation:

Clinical Feature

Pathologic Feature

Red papules and plaques

Moderately dense infiltrates of lympho-
cytes around dilated venules

Differential Diagnosis:

Chronic Lymphocytic
Leukemia

Tumid Lupus

Edematous papules and
nodules

Papulovesicles

Perivascular infiltrate of lymphocytes, deposits
of mucin in the reticular dermis, and edema of

the papillary dermis

Extensive subepidermal edema

Differential Diagnosis:

Erythema
Multiforme

Hydroa Vacciniforme

Polymorphous Light
Eruption

Lichenoid infiltrate

Superficial and deep

Superficial and deep

Erythema Migrans Erythematosus

Perivascular and
interstitial infiltrate

Perivascular and some-
times interstitial
infiltrate

Dense perivascular
infiltrate

Normal lymphocytes
and plasma cells

Lymphocytes may have
abnormal nuclei

Normal lympho-
cytes monopolize

Abundant mucin in
the reticular dermis

No increase in mucin No increase in mucin

Pathophysiology:
B Unknown, but figurate erythema may represent a
pattern encountered in a variety of conditions rather
than being a distinctive disease.

References:

of lymphocytes perivascular infiltrate of  perivascular infiltrate of
lymphocytes lymphocytes
No deposits of No deposits of mucin in  No deposits of mucin in
mucin in the dermis  the dermis the dermis
Numerous individ- Ballooning and reticular  Spongiosis
ual necrotic alteration
keratinocytes
Pathophyslology
Caused by continued exposure to cold, the exact

mechanism being opaque
Sometimes presenting as a variant of lupus erythemato-
sus (i.e., Chilblain lupus)

1.

Ackerman AB, Béer A, Bennin B, Gottlieb GJ. Histologic Diagno-
sis of Inflammatory Skin Diseases. 3rd ed. New York: Ardor
Scribendi, 2005.

2. Clark WH, Mihm MC, Reed R], Ainsworth AM. The lymphocy-
tic infiltrates of the skin. The lymphocytic infiltrates of the skin.
Hum Pathol 1974; 5:25.

3. White JW Jr. Gyrate erythema. Dermatol Clin 1985; 3(1):

129-139.
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POSTINFLAMMATORY PIGMENTARY ALTERATION
Synonyms: Postinflammatory pigmentary change.

Clinical Presentation (Fig. 11A):

B Pigmented macules and patches

B Sites of a previous dermatitis

B More prominent in dark-skinned individuals
B Fading gradually over months or years

Hlstopathology (Figs. 11B and C):
Little or no infiltrate of lymphocytes around venules of the
superficial plexus and along the dermoepidermal junction

B Hints of vacuolar alteration sometimes

B Melanophages in the papillary dermis and in the upper
part of the reticular dermis range from few to many

B Papillary dermis thickened sometimes by subtle fibroplasia

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Pigmented macules Melanophages

Differential Diagnosis:

B Hyperpigmentation in mycosis fungoides (parakeratosis
variegata) is accompanied by features typical of mycosis
fungoides, that is, lymphocytes are accompanied by
scant spongiosis in the epidermis.

Pathophysiology:

B Lymphocytes of an inflammatory process, nearly always
of an interface type destroy keratinocytes of the basal
layer; melanin comes to be situated in the dermis,
where it is ingested by macrophages.

References:

1. Pandya AG, Guevara IL. Disorders of hyperpigmentation.
Dermatol Clin 2000; 18(1):91-98, ix.

2. Ruiz-Maldonado R, Orozco-Covarrubias ML. Postinflammatory
hypopigmentation and hyperpigmentation. Semin Cutan Med
Surg 1997; 16:36—-43.

VITILIGO
Synonyms: Achroma vitiligo.

Clinical Presentation (Fig. 12A):

B  Depigmented macules and patches

B Localized, segmental, or widespread; often symmetric

B Association, episodically, with alopecia areata, Hashimo-
to’s thyroiditis, diabetes mellitus, Addison’s disease,
lupus erythematosus, myasthenia gravis, primary
biliary cirrhosis, or Vogt-Koyanagi-Harada’s syndrome

Hlstopathology (Figs. 12B and C):
Sparse superficial perivascular infiltrate of lymphocytes

B Few lymphocytes sprinkled in the lower half of the
epidermis sometimes

B Melanocytes at the dermoepidermal junction decreased
markedly in number or absent entirely

B Melanin in the epidermis decreased in amount

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Hypopigmented macules Absence of melanocytes

Differential Diagnosis:

Pityriasis Alba Hypopigmented Scar

No or sparse infiltrate, collagen bundles
arranged horizontally

Perivascular dermatitis,
lymphocytes monopolize

Melanocytes present in the
epidermis

Melanocytes present in the epidermis

Pathophysiology:

B The disorder is thought to be an autoimmune disease.

B Antimelanocyte antibodies are present in the serum of
patients.

References:

1. Gauthier Y, Cario Andre M, Taieb A. A critical appraisal of viti-
ligo etiologic theories. Is melanocyte loss a melanocytorrhagy?
Pigment Cell Res 2003; 16(4):322-332.

2. Gokhale BB, Mehta LN. Histopathology of vitiliginous skin. Int J
Dermatol 1983; 22:477-480.

3. Hann SK, Park YK, Lee KG, Choi EH, Im S. Epidermal changes
in active vitiligo. ] Dermatol 1992; 19:217-222.

TINEA VERSICOLOR

Synonyms: Pityriasis versicolor; dermatomycosis furfuracea.

Clinical Presentation (Fig. 13A):

B Slightly scaly macules and patches

B Hypopigmented in dark-skinned and hyperpigmented
in light-skinned persons

B Symmetrical on the trunk, sometimes involving proximal
extremities

B Recurrences are the rule

Hlstopathology (Figs. 13B and C):
Sparse superficial perivascular infiltrate of lymphocytes
B Short branching septate hyphae and spores in the corni-
fied layer
B Slight hyperkeratosis in basket-weave fashion
B Slight spongiosis and parakeratosis rarely

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Malassezia furfur in the cornified layer
produces a sun-protection factor

Hypopigmented macules

Colored hyphae of Malassezia furfur in the
cornified layer (visualizable in H -+ E)

Hyperpigmented macules

Scale Orthokeratosis



Differential Diagnosis:
B None

Pathophysiology:

B The cause is Malassezia furfur (Pityrosporum orbiculare).

References:

1. Aljabre SH, Alzayir AA, Abdulghani M, Osman OO. Pigmentary
changes of tinea versicolor in dark-skinned patients. Int J
Dermatol 2001; 40(4):273-275.

2. Janaki C, Sentamilselvi G, Janaki VR, Boopalraj JM. Unusual
observations in the histology of pityriasis versicolor. Myco-
pathologia 1997; 139:71-74.

ERYTHRASMA

Synonyms: None

Clinical Presentation (Fig. 14A):

B Solitary patches and subtle red plaques covered by fine
scales

B Coral-red fluorescence when exposed to Wood’s light

B Intertriginous regions

B FElderly persons of both sexes, especially those with
diabetes mellitus

B Recurrences are common

Hlstopathology (Figs. 14B and C):
Sparse superficial perivascular infiltrate of lymphocytes

B Slight orthokeratosis

B Blue-staining organisms in the form of delicate rods and
filaments in the cornified layer

B Gram stain shows delicate gram-positive rods and
filaments in the cornified layer

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Sparse superficial perivascular infiltrate
of lymphocyte

Red macules, patches, and
subtle plaques

Scale Orthokeratosis which houses
corynebacteria
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Differential Diagnosis:

Candidiasis Tinea Corporis

Hyphae in the lowermost part of the
cornified layer, oriented horizontally

Pseudohyphae in the cornified
layer oriented both vertically and
horizontally on all levels of the
cornified layer

Intraepidermal and infundibular Intraepidermal and infundibular

pustules often pustules often

Mixed infiltrate containing Mixed infiltrate containing

neutrophils neutrophils
Pathophysiology:

B Erythrasma is caused by Corynebacterium minutissimum,
a porphyrin-producing diphtheroid bacillus.

References:

1. Montes LF, Black SH, McBride ME. Bacterial invasion of the
stratum corneum in erythrasma. I. Ultrastructural evidence for
a keratolytic action exerted by Corynebacterium minutissimum.
] Invest Dermatol 1967; 49:474—-485.

2. Sindhuphak W, MacDonald E, Smith EB. Erythrasma. Over-
looked or misdiagnosed? Int ] Dermatol 1985; 24:95-96.
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Figure 1 (A) Urticae on the trunk. (B) Perivascular and interstitial dermatitis without epidermal changes. (C) Lymphocytes and eosinophils
perivascular and numerous neutrophils interstitial.
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Figure 2 (A) Sharply demarcated purpuric erythema on the leg, a bulla is seen in the uppermost part of the lesion. (B) Perivascular and intersti-
tial dermatitis without epidermal changes. (€C) Lymphocytes and neutrophils perivascular and interstitial accompanied by numerous extravasated
erythrocytes.

Figure 3 (A) Urticarial papules and plaques
in a pregnant woman. (B) Perivascular and
interstitial dermatitis without epidermal
changes. (C) Lymphocytes and few eosino-
phils around vessels. (D) Eosinophils scat-
tered interstitially. (Continued)
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(A)

(B)

Figure 4 (A) Erythematous patch on the
thigh with a bright red slightly elevated
border and a paler red in the center. (B)
Perivascular dermatitis without epidermal
changes. (C) Infiltrate consisting of lympho-
cytes and plasma cells.

(A) (B)

©) (D) (E)

Figure 5 (A) Pigmented macules on the
ankles. (B) Superficial perivascular dermatitis.
(C) Infiltrate of lymphocytes and extravasated
erythrocytes. (D,E) Hemosiderophages in the
dermis are staining blue in an iron stain.
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Figure 6 (A) Exanthem of red macules and
papules. (B) Perivascular dermatitis without
epidermal changes. (C) Infiltrate of
lymphocytes and few eosinophils.

Figure 7 (A) Urticarial papules on the chest,
some of them excoriated. (B) Perivascular and
interstitial dermatitis with tremendous edema
of the papillary dermis. (C) Infiltrate of
lymphocytes and extravasated erythrocytes,
extensive edema of the papillary dermis may
simulate a subepidermal blistering disease.
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(A)

Figure 8 (A) Smooth surfaced erythematous papules and plaques on the face. (B) Superficial and deep perivascular and periadnexal dermatitis.
(C) Infiltrates of lymphocytes are accompanied by mucin in abundance in the interstitium.

(B)

Figure 9 (A) Livid papules and nodules on the toes. (B) Superficial and deep perivascular infiltrate of lymphocytes. (C) Epidermis covered by
compact orthokeratosis indicates an acral site of the lesion. Extravasated erythrocytes are housed in an edematous papillary dermis.

(8)

Figure 10 (A) Figurate erythematous macules and slightly elevated plaques on the back. (B) Strictly perivascular infiltrate. (C) Monomorphic
lymphocytes monopolize, mucin is not increased in the interstitium.
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(B)

Figure 11 (A) This bizarre shaped pigmented macule developed consequent to a phototoxic dermatitis. (B) Very subtle infiltrate of lymphocytes
in the dermis. (C) Numerous melanophages in the papillary dermis.

(A) (B)

Figure 12 (A) Depigmented macules distributed rather symmetrically on trunk and extremities. (B) Very subtle infiltrate of lymphocytes in the
dermis. (C) Melanocytes are lacking from the epidermis.

(A)

Figure 13 (A) Pigmented macules distributed rather symmetrically on trunk. (B) Sparse perivascular and interstitial dermatitis consisting of
lymphocytes. (€C) Numerous hyphae and spores in an orthokeratotic cornified layer stain blue in H+E.
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(A)

(8)

Figure 14 (A) Well-demarcated red patches in the groins show coral red fluorescence in
Wood'’s light (inset). (B) Subtle infiltrate of lymphocytes in the dermis. (C) Corynebacterium
minutissimum in the orthokeratotic cornified layer stains blue in H+E.
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The phrase “interface dermatitis” refers to those derma-
toses in which an inflammatory process occurs along the
dermoepidermal junction with injury, and even necrosis,
of the basal keratinocytes. Interface dermatitides can be
characterized further as being either vacuolar or lichenoid
in nature.

VACUOLAR INTERFACE DERMATITIS

Key Features:

B Relatively sparse inflammatory cell infiltrate that
obscures the dermoepidermal junction

B Vacuolar alteration of basal keratinocytes + necrotic
keratinocytes

B Infiltrate may be only in the superficial dermis, or in
both the superficial and deep dermis
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VACUOLAR INTERFACE DERMATITIS—SUPERFICIAL

ERYTHEMA MULTIFORME

Clinical Presentation:

Erythema Multiforme Minor:

Synonym: von Hebra’s disease.

B Acute, self-limited, recurrent disease of the skin and
mucous membranes, most commonly in response to
infection with herpes simplex virus types I and II

B Pleomorphic eruption with erythematous and violaceous
macules, papules, urticarial plaques, vesicles and bullae,
and targetoid or iris lesions, in which an erythematous
patch or urticarial plaque surrounds a central bulla or
dusky macule

B Lesions distributed symmetrically with a predilection for
the distal extremities

Erythema Multiforme Major:

Synonyms: Stevens-Johnson syndrome; toxic epidermal necro-

1y51s (TEN) spectrum; Lyell’s syndrome (eponym for TEN).
Acute, severe, sometimes fatal systemic disease, with
involvement of skin and several mucous membranes,
associated with fever; most commonly drug-induced

B Generalized, tender erythema, which quickly progresses
to bulla formation with extensive separation of the
epidermis in sheets

B Erosive mucosal lesions

Hlstology
Similar for erythema multiforme minor and major

B Vacuolar alteration of the basal keratinocytes, which may
progress to frank subepidermal vesiculation (Figs. 1A-C)

B Necrotic keratinocytes that may be individual or conflu-
ent; in TEN, there is confluent, full-thickness epidermal
necrosis (Fig. 1D)

B Sparse perivascular lymphohistiocytic infiltrate in super-
ficial to mid dermis obscures dermoepidermal junction

B Basket-weave stratum corneum (Figs. 1C and D)

Immunofluorescence:

Direct Immunofluorescence:

B Homogeneous staining for IgM (and sometimes granular
staining for C3) of intraepidermal cytoid bodies (fluor-
escent keratinocytes)

B Granular staining for C3 and fibrinogen along the
dermoepidermal junction
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Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate
Dusky center of Necrotic keratinocytes
target lesion

Confluent vacuolar alteration of
basal keratinocytes resulting in
subepidermal cleft

Vesiculo-bullous
lesion

Differential Diagnosis:

Erythema Multiforme/ Staphylococcal
Toxic Epidermal Scalded Skin
Necrolysis Drug Eruption Syndrome
Subepidermal Vesiculation, when Subcorneal
vesiculation present, is vesiculation

subepidermal

Frozen section of
blister roof shows
subcorneal
epidermal split

Frozen section of —
blister roof shows

full-thickness

epidermal necrosis

Sparse lymphobhistio- Sparse to —
cytic Infiltrate moderate inflam-

matory cell

infiltrate with

eosinophils

Pathophysiology:

B Erythema multiforme minor and major are thought to

represent a cell-mediated immune response to complexes
formed between exogenous antigens (e.g., viral antigens
or from reactive metabolites of drugs) and host tissues.

B Jtis thought that these host cell-antigen complexes lead to

B release of soluble cytokines by cytotoxic T-lymphocytes
(e.g., tumor necrosis factor-a and others), which cause
keratinocyte necrosis, and

B increased expression of keratinocyte Fas ligand
(FasL), thereby activating the keratinocyte Fas—FasL
pathway and culminating in massive keratinocyte

apoptosis

References:

1. Fritsch PO, Sidoroff A. Drug-induced Stevens-Johnson
syndrome/toxic epidermal necrolysis. Am ] Clin Dermatol
2000; 1(6):349-360.

2. Finan MC, Schroeter AL. Cutaneous immunofluorescence study
of erythema multiforme: correlation with light microscopic
patterns and etiologic agents. ] Am Acad Dermatol 1984;
10(3):497-506.

3. Paul C, Wolkenstein P, Adle H, et al. Apoptosis as a mechanism

of keratinocyte death in toxic epidermal necrolysis. Br ] Derma-
tol 1996; 134(4):710-714.

ACUTE GRAFT-VS.-HOST REACTION

Clinical Presentation:
B Systemic syndrome with fever and cutaneous, gastroin-

testinal, and hepatic manifestations

Typically develops 7 to 21 days postprocedure as compli-
cation of allogeneic hematopoeitic stem-cell transplan-
tation or, rarely, as a congenital disease as a result of
maternal lymphocytes establishing themselves in fetal
circulation and reacting against the host

Sudden onset of blanching, erythematous morbilliform
eruption that begins acrally, with predilection for the
palms, soles, cheeks, and ears

May eventually become generalized with bulla formation,
desquamation and mucous membrane involvement

Histology:
|

Sparse lymphocytic infiltrate obscures dermoepidermal

junction (Fig. 2A)

Exocytosis of mononuclear cells into epidermis associ-

ated with focal spongiosis (Figs. 2A and B). Classically

divided into four histopathologic grades

B Lerner GradeI: Vacuolar alteration of basal keratinocytes

B Lerner Grade II: “Satellite cell necrosis”; individually
necrotic keratinocytes within the epidermis with
adjacent lymphocytes (Figs. 2A and B)

B Lerner Grade III: Subepidermal cleft formation

B Lerner Grade IV: Complete, full-thickness loss of
epidermis

Immunofluorescence:
Direct Immunofluorescence:

Granular staining for IgM along the dermoepidermal
junction

Clinicopathologic Correlation:

Clinical Feature

Histopathologic Correlate

Epidermal
desquamation

Confluent vacuolar alteration of
basal keratinocytes resulting in
subepidermal cleft

Differential Diagnosis:

Acute Graft-vs.-Host

Reaction

Erythema Multiforme/Toxic Epidermal

Dyskeratosis of follicular

Follicular involvement less likely

keratinocytes

Pat
|

hophysiology:

Donor-derived CD8+ T lymphocytes recognize host cell
antigens as foreign

These T cells react directly to “foreign” antigens bound to
major histocompatibility complex (MHC) molecules and,
through mediation by a variety of cytokines, including
interleukin-2 and interferon-gamma, effect target/host
organ necrosis

References:

1.

Lerner KG, Kao GF, Storb R, et al. Histopathology of graft-
versus-host reaction (GvHR) in human recipients of marrow
from HLA-matched sibling donors. Transplant Proc 1974; 6:367.
Tsoi MS, Storb R, Jones E, et al. Deposition of IgM and C at the
dermoepidermal junction in acute and chronic cutaneous graft-
versus-host disease in man. ] Immunol 1978; 120:1485.
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SYSTEMIC LUPUS ERYTHEMATOSUS

Clinical Presentation:

B Chronic, systemic autoimmune disease with cutaneous,
renal, joint involvement, and serositis.

B Patients may also develop neurologic manifestations
secondary to circulating anticardiolipin (“lupus anticoa-
gulant”) antibodies, which can precipitate thrombo-
embolic events.

B Typical cutaneous manifestations include: “butterfly”
malar erythema; photosensitivity; erythematous, scaly
plaques between joints on dorsal fingers and on sun-
exposed skin; periungual telangiectases and Raynaud’s
phenomenon.

B Lesscommonly,lesions may include purpura, bullae, ulcers,
discoid lesions, scarring alopecia, and chilblains (perniosis).

Histology:

B Vacuolar alteration of basal keratinocytes (Fig. 3A)

B Perivascular lymphocytic infiltrate with obscuration of
the dermoepidermal junction (Fig. 3B)

B Altered basement membrane

B +/— dermal mucin deposition

B Leukocytoclastic vasculitis may be present

Immunofluorescence:

Direct Immunofluorescence:

B Band-like staining pattern for IgG or IgM at dermoepider-
mal junction of lesional and nonlesional, sun-exposed skin
(the so-called “lupus band”)

Differential Diagnosis:

Systemic Lupus Polymorphous Light

Erythematosus Dermatomyositis Eruption

Mucin usually present Mucin usually Mucin usually
abundant absent

Pathophysiology:

B Deregulated T lymphocytes activate B cells to produce
pathogenic autoantibodies and cause immune complex
deposition, which result in tissue damage and vascular
injury

B The etiology of this immune deregulation is unknown,
but ultraviolet light (UVA and UVB), as well as genetic
predisposition are thought to have some role in the
pathogenesis of systemic lupus erythematosus.

B Some drugs (e.g., procainamide, hydralazine, isoniazid,
minocycline, and hydrochlorothiazide) may precipitate
a lupus-like syndrome that slowly resolves with discon-
tinuation of the drug.

References:

1. Clark WH, Reed RJ, Mihm MC. Lupus erythematosus. Histo-
pathology of cutaneous lesions. Hum Pathol 1973; 4:157-163.

2. Al-Suwaid AR, Venkataram MN, Bhushnurmath SR. Cutaneous
lupus erythematosus: comparison of direct immunofluorescence
findings with histopathology. Int ] Dermatol 1995; 34:480-482.

DERMATOMYOSITIS

Clinical Presentation:

B Systemic autoimmune disease characterized by dermati-
tis +/ — a nonsuppurative polymyositis. May occur in
childhood or adulthood

B Adult dermatomyositis is associated with an increased
incidence of malignancy

B Typical cutaneous findings include: violaceous, edematous
patches on periorbital skin (“heliotrope” rash), erythema-
tous, slightly scaly or poikilodermatous patches on
shoulders (“shawl” sign), violaceous papules on bony pro-
minences (Gottron’s papules), periungual telangiectases,
and photosensitivity

Histology:

B Epidermal atrophy

B Vacuolar alteration of basal keratinocytes (Fig. 3C)

B Perivascular lymphocytic infiltrate with obscuration of
the dermoepidermal junction (Fig. 3C)

B Abundant mucin in the interstitial dermis (Fig. 3D)

Differential Diagnosis:

Dermatomyositis Systemic Lupus Erythematosus

Negative lupus band test Positive lupus band test

Pathophysiology:

B Deregulated T lymphocytes activate B cells to produce
pathogenic autoantibodies and cause immune complex
deposition, which result in cutaneous and muscle
damage, and microvascular injury

References:

1. Janis JF, Winklemann RK. Histopathology of the skin in derma-
tomyositis. Arch Dermatol 1968; 97:640-650.
Magro CM, Crowson AN. The immunofluorescent profile of der-
matomyositis: a comparative study with lupus erythematosus.
J Cutan Pathol 1997; 24(9):543-552.

LICHEN SCLEROSUS AND ATROPHICUS

Clinical Presentation:

B Chronic inflammatory dermatosis, which typically presents
as pruritic, ivory-to-white macules coalescing into patches
with comedo-like plugs and a wrinkled surface occurring
primarily on the anogenital region in middle-aged women.

B Occurs rarely in men and children

Twenty percent of cases are extragenital

B Genital lesions occasionally are associated with squa-
mous cell carcinoma

Histology:

B Vacuolar alteration of basal keratinocytes

B Edema and/or sclerosis of the superficial dermis
(Figs. 4A-C)

B Patchy, lymphocytic infiltrate below the zone of altered
collagen (Fig. 4D)

B Thinned epidermis with effacement of the rete ridge
pattern (epidermal atrophy)

B Plugged follicular units
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Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate

Comedo-like plugs
Wrinkled surface

Follicular units plugged with keratin

Thinned epidermis with effacement of
rete ridge pattern

Differential Diagnosis:

Lichen Sclerosus and

Atrophicus Morphea/Scleroderma

Vacuolar alteration of basal
keratinocytes

Well-defined lymphocytic
infiltrate below zone of
altered collagen

No basal vacuolar change

Lymphoplasmacytic infiltrate is more
dispersed, less well defined

Changes are limited to the
superficial-to-mid dermis

Changes may go deep into the subcutis

Pathophysmlogy
The pathogenes1s of lichen sclerosus and atrophicus
(LS et A) is poorly understood.

B The inflammatory infiltrate is CD8+, CD57+ T lymph-
ocyte-rich, and it has been speculated that the infiltrate
and the resulting alterations in the epidermis and
dermis are a response to a virus, as yet unidentified.

B There is also speculation that LS et A represents a super-
ficial, localized variant of morphea, and is essentially
autoimmune in nature.

References:

1. Barker LP, Gross P. Lichen sclerosus et atrophicus of the female
genitalia. Arch Dermatol 1962; 85:362-373.

2. Carlson JA, Grabowski R, Chichester P, et al. Comparative
immunophenotypic study of lichen sclerosus. Epidermotropic
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esis. Am ] Dermatopathol 2000; 22:7-16.

3. Uitto J, Santa Cruz DJ, Bauer EA, Eisen AZ. Morphea and
lichen sclerosus et atrophicus. ] Am Acad Dermatol 1980;
3:271-279.

VACUOLAR INTERFACE DERMATITIS — SUPERFICIAL AND DEEP

DISCOID LUPUS ERYTHEMATOSUS

Clinical Presentation:

B Typically presents as sharply demarcated, scaly, erythe-
matous patches with comedo-like plugs on the face,
ears, and scalp and associated with a scarring alopecia;
less commonly, lesions involve the skin below the neck

B More common in women and blacks

B Five percent progress to, or are associated with, systemic
lupus erythematosus

Hlstology
Vacuolar alteration of the basal keratinocytes (Fig. 5B)

B Superficial and deep perivascular and periadnexal infil-
trate of lymphocytes (Figs. 5A and C)

B Altered (thickened) basement membrane (Fig. 5D)

B Plugged follicular units

B +/— mucin deposition in the dermis

Immunofluorescence:

Direct Immunofluorescence:

B Fifty percent of cases will show granular deposition of
IgG and IgM along the dermoepidermal junction in
lesional skin

B Lupus band test is frequently negative (low sensitivity),
and may be positive in chronically sun-exposed skin of
unaffected individuals (low specificity)

Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate

Comedo-like plugs Follicular units plugged with keratin

Differential Diagnosis:

Discoid Lupus

Erythematosus Lichen Planopilaris

Lymphocytic infiltrate is Periadnexal lymphocytic infiltrate is
deeper more superficial

Pathophysmlogy
Deregulated T lymphocytes activate B cells to produce
pathogenic autoantibodies which result in cutaneous
damage

B The etiology of this immune deregulation is unknown,
but ultraviolet light (UVA and UVB), as well as genetic
predisposition are thought to have some role in the
pathogenesis of discoid lupus erythematosus

References:
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pathology of cutaneous lesions. Hum Pathol 1973; 4:157-163.

2. Weigand DA. The lupus band test: a reevaluation. ] Am Acad
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PITYRIASIS LICHENOIDES AND VARIOLIFORMIS ACUTA

Synonym: Mucha-Habermann disease.

Clinical Presentation:

B Acute eruption on the trunk and extremities typified by
recurrent crops of hemorrhagic, erythematous papules
or vesiculopustules with central necrosis that heal
within several weeks with no scarring or occasionally
with varioliform scars.

Hlstology
Vacuolar alteration of the basal keratinocytes (Fig. 6C)

B Superficial and deep lymphocytic infiltrate with obscura-
tion of the dermoepidermal junction (Fig. 6A)

B Neutrophils in the stratum corneum (Fig. 6B)

B Necrotic keratinocytes scattered throughout the
epidermis (Fig. 6C)

B Erythrocytes interposed between keratinocytes (Fig. 6C)

Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate

Hemorrhagic lesion Erythrocytes interposed

between keratinocytes

Papulonecrotic lesion Extensive epidermal

necrosis



Differential Diagnosis:

Pityriasis Liche-
noides and Varioli- Vesicular Insect
formis Acuta Bite

Lymphomatoid
Papulosis

Numerous eosino-
phils within a
wedge-shaped
dermal infiltrate

Eosinophils within
dermal infiltrate are
rare to absent

Eosinophils may be
conspicuous within
dermal infiltrate

Atypical lympho- —_
cytes, if present,
are few in number

Large, atypical
(CD30+) lympho-
cytes are conspicu-
ous within dermal
infiltrate

Pathophyslology
Pityriasis lichenoides and varioliformis acuta is believed
to be a benign clonal lymphoproliferative disorder, the
etiology of which has not yet been elucidated

B Activated T lymphocytes in the dermis are thought to
effect epidermal necrosis through directly cytotoxic
immune mechanisms

References:

1. Hood AF, Mark EJ. Histopathologic diagnosis of pityriasis
lichenoides et varioliformis acuta and its clinical correlation.
Arch Dermatol 1982; 118:478.

2. Dereure O, Levi E, Kadin ME. T-cell clonality in pityriasis liche-
noides et varioliformis acuta. A heteroduplex analysis of 20
cases. Arch Dermatol 2000; 136:1483—1486.

FIXED DRUG ERUPTION

Clinical Presentation:

B Typically presents as a circumscribed, round or oval,
erythematous-to-dusky patch, which develops within
hours of consuming the offending drug

B Recurs at the same site with each subsequent exposure to
the offending agent

B Characteristic sites of predilection include the face, lips,
buttocks, and genitals

B Upon discontinuation of the offending drug, eruption
resolves with hyperpigmentation

B Lesions are usually single but may be multiple or gener-
alized, and a bullous variant exists

B Most commonly implicated drugs: trimethoprim-
sulfamethoxazole, phenolphthalein, tetracycline, acetyl
salicylic acid, and barbiturates

Histology:

B Vacuolar alteration of basal keratinocytes (Fig. 7A)

B Necrotic keratinocytes along the dermoepidermal junc-
tion and at higher levels of the epidermis; sometimes
epidermal necrosis becomes confluent (Figs. 7A and B)

B Mixed, superficial and deep perivascular inflammatory
cell infiltrate composed of lymphocytes, eosinophils
and neutrophils (Fig. 7C)

B Melanophages are frequently present in the upper
dermis
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Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate

Dusky lesion Extensive necrosis of keratinocytes

Confluent vacuolar alteration of basal
keratinocytes resulting in subepidermal cleft

Bullous lesion

Differential Diagnosis:

Fixed Drug Eruption Erythema Multiforme

Sparse superficial lymphohistiocytic
infiltrate; eosinophils usually absent

Sparse to moderate inflammatory
cell infiltrate with eosinophils

Pathophysnology
The offendmg drug acts as a hapten which binds to a
protein in basal keratinocytes or in melanocytes within
the basal layer of the epidermis

B The hapten—host protein complex appears to activate
T lymphocytes, thereby inciting a cytotoxic immune
reaction that may be antibody-mediated

B The site-specificity and sharp circumscription of the
clinical lesions may be due to localized expression on
keratinocytes of a cell-adhesion antigen (CD54, ICAM-1)
involved in the adherence between keratinocytes and
lymphocytes

References:

1. Korkij W, Soltani K. Fixed drug eruption. A brief review. Arch
Dermatol 1984; 120:520-524.

2. Smoller BR, Luster AD, Krane JF, et al. Fixed drug eruptions:
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LICHENOID INTERFACE DERMATITIS

Key Features:

B Dense, band-like inflammatory cell infiltrate, which
obscures the dermoepidermal junction

B Infiltrate may be only in the superficial dermis, or both
the superficial and deep dermis

LICHENOID INTERFACE DERMATITIS — SUPERFICIAL

LICHEN PLANUS

Clinical Presentation:

B Chronic dermatosis with skin, hair follicle, and mucous
membrane involvement; 10% of cases show involvement
of the nail unit, often with pterygium formation

B Presents clinically as pruritic, violaceous, flat-topped,
polygonal papules, and plaques

B Sites of predilection include inner aspects of wrists, flexor
forearms, anterior thighs and the shins; lichen planopilaris
(follicular lichen planus) primarily affects the scalp

B There is a reported association with hepatitis C
seropositivity
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Histology:

Compact orthokeratosis (Figs. 8A and B)

Wedge-shaped hypergranulosis (Fig. 8B)

Jagged, “saw-tooth” acanthosis of the epidermis (Fig. 8B)

Band-like, superficial lymphocytic infiltrate which

obscures the dermoepidermal junction (Figs. 8A-C)

Necrotic keratinocytes in the lower one-third of the

epidermis (Fig. 8D)

Civatte bodies: homogeneous, eosinophilic globules

(representing apoptotic keratinocytes) in the lower epi-

dermis and in the papillary dermis (Fig. 8D)

B AKA. colloid bodies: periodic acid Schiff (PAS)-
positive, diastase-resistant

Max-Joseph spaces: small sub-epidermal clefts second-

ary to damage to basal keratinocytes

Immunofluorescence:
Direct Immunofluorescence:

B Colloid bodies stain positively for complement and
immunoglobulins, mainly IgM

B There is an irregular band of staining for fibrin along the
basement membrane zone

Pathophysmlogy
Lichen planus is of unknown etiology

B The majority of the inflammatory cell infiltrate
consists of activated T lymphocytes, which are likely
responsible for a cell-mediated cytotoxic immune reaction
against keratinocytes and mucosal epithelial cells

References:
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LICHENOID DRUG ERUPTION

Clinical Presentation:

B Characterized by the development of erythematous-to-
violaceous, flat-topped papules, and plaques on the
trunk and extremities after ingestion of a drug

B Most commonly implicated drugs are: gold, B-adrenergic
antagonists, captopril, penicillamine, and antimalarials

B The eruption clears slowly several weeks after discon-
tinuation of the offending agent.

Hlstology
Focal parakeratosis (Fig. 9B)

B Wedge-shaped hypergranulosis (Fig. 9A)

B Jagged, “saw-tooth” acanthosis of the epidermis
(Fig. 9A)

B Band-like, mixed infiltrate including variable numbers of
eosinophils obscures the dermoepidermal junction.
(Figs. 9B and C)

B Necrotic keratinocytes in all layers of the epidermis
(Fig. 9B)

B Melanophages are often present on the papillary dermis

ifferential Diagnosis:

Lichen Planus Lichenoid Drug Eruption

Parakeratosis is not a feature

Band-like infiltrate is
lymphohistiocytic

Parakeratosis is frequently present

Band-like infiltrate is mixed and
often contains eosinophils

Necrotic keratinocytes are usually
limited to the lower one-third of the
epidermis

Necrotic keratinocytes are found in
all layers of the epidermis

Pathophysmlogy

The offendmg drug acts as a hapten, which binds to a
protein in keratinocytes and activates CD8+ T lympho-
cytes, thereby inciting a cytotoxic immune reaction
against the keratinocytes

References:
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LICHEN PLANUS-LIKE KERATOSIS

Synonyms: Benign lichenoid keratosis;

solitary lichenoid

keratosis solitary lichen planus.

Clinical Presentation:

Present as a solitary, violaceous, slightly scaly papule, or
plaque of apparently acute onset, usually on the upper
trunk or proximal upper extremities in adults between
the ages 40 and 70

|stology
Focal-to-prominent parakeratosis (Fig. 10B)
Wedge-shaped hypergranulosis (Fig. 10A)
Jagged, “saw-tooth” acanthosis of the epidermis
(Fig. 10A)
Band-like, superficial lymphocytic infiltrate which
obscures the dermoepidermal junction (Fig. 10A)
Necrotic  keratinocytes scattered throughout the
epidermis
There may be a residual solar lentigo at the edge of the
lesion (Fig. 10C).
Keratinocytic atypia is minimal or absent

ifferential Diagnosis:

Lichenoid Solar
Keratosis

Lichen Planus-Like

Keratosis Lichen Planus

Parakeratosis is —
not a feature

Parakeratosis is
commonly present
and may be prominent

Prominent keratino-
cytic atypia

Minimal-to-absent —
keratinocytic atypia

Pathophysnology

Lichen planus-like keratosis is thought to represent the
spontaneous involution of a solar lentigo, large cell
acanthoma, or reticulated seborrheic keratosis via a
cell-mediated immunologic reaction
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LICHENOID PIGMENTED PURPURA

Clinical Presentation:
B Variants: pigmented purpuric lichenoid dermatosis of
Gougerot and Blum
B (Clinically presents as symmetric, bilaterally-distribu-
ted, purpuric, and flat-topped papules that coalesce
into plaques on the lower extremities
B Variants: lichen aureus
B (Clinically presents as unilateral group of macules or
papules with a rusty, golden color; sites of predilec-
tion are the lower extremities and trunk
B Associated rarely with hepatitis C seropositivity

Histology:

B  Band-like, mixed infiltrate does not obscure the dermo-
epidermal junction (the “noninterface interface” derma-
tosis) (Fig. 11A)

B  The mixed infiltrate includes variable numbers of extra-
vasated erythrocytes and/or hemosiderin-laden macro-
phages (siderophages) (Figs. 11B and C)

B There may also be hemosiderin pigment deposition in
the dermis (Fig. 11C)

Clinicopathologic Correlation:

Clinical Feature Histopathologic Correlate

Purpuric papules Extravasated erythrocytes in superficial dermis

Differential Diagnosis:

Pigmented Purpuric

Dermatosis Mycosis Fungoides Stasis Dermatitis

Hemosiderin
pigment is present
in deep dermis

Hemosiderin —
pigment is usually

present only in super-

ficial to mid dermis

Atypical lymphocytes
are not prominent

Epidermotropism when
present usually does not
extend beyond the basal
layer

Papillary dermal
fibrosis not a feature

Pathophysiology:

Atypical lymphocytes —_

are a prominent feature

Epidermotropism can
extend higher than the
basal layer

Papillary dermal fibro-
sis is characteristic

B Increased capillary fragility, possibly related to venous
hypertension, is thought to lead to the extravasation of
lymphocytes and erythrocytes from the vessels.

References:

1. RaoBK, Igwegbel, Wiederkehr M, etal. Gougerot-Blum disease as a
manifestation of hepatitis C infection. ] Cutan Pathol 2000; 27:569.
2. English]. Lichen aureus. ] Am Acad Dermatol 1985; 12:377-378.
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LICHEN NITIDUS

Clinical Presentation:

B Chronic eruption which typically presents as multiple,
grouped, asymptomatic, pinpoint-sized, flesh-colored
papules in children and young adult men

B Occurs most commonly on the upper extremities and
genitalia

Histology:

B Lymphohistiocytic infiltrate filling the dermal papilla
and obscuring the dermoepidermal junction (Fig. 12)

B “Claw-like” hyperplasia of the rete surround the infiltrate
(Fig. 12)

B Epithelioid and multinucleated histiocytes may be present,
or the infiltrate may be frankly granulomatous (Fig. 12)

Immunofluorescence:
B Direct immunofluorescence is usually negative (in
contrast to lichen planus)

Differential Diagnosis:

Lichen Nitidus Lichen Scrofulosorum

Granulomatous infiltrate does not
expand dermal papillae

Infiltrate causes widening of
dermal papillae

There may be neutrophils in the epider-
mis associated with mild spongiosis

Neutrophils not usually a
feature

Pathophysiology:

B The etiology of lichen nitidus is unknown

B The relationship between lichen nitidus and lichen
planus is controversial

References:

1. Lapins NA, Willoughby C, Helwig EB. Lichen nitidus. A study
of forty-three cases. Cutis 1978; 21:634—637.

2. Smoller BR, Flynn TC. Immunohistochemical examination of
lichen nitidus suggests that it is not a localized papular variant
of lichen planus. ] Am Acad Dermatol 1992; 27:232-236.

3. Khopkar U, Joshi R. Distinguishing lichen scrofulosorum from
lichen nitidus. Dermatopathol: Practical Concept 1999; 5:44—45.

LICHENOID INTERFACE DERMATITIS— SUPERFICIAL AND DEEP

LICHEN STRIATUS

Clinical Presentation:

B Typically presents as a unilateral, pruritic eruption of
Blaschko linearly-arranged, erythematous, slightly scaly
papules in children or adolescents

B There is a female predominance

B Sites of predilection are the extremities, neck, and trunk;
occasionally, there is nail involvement

Histology:

B Superficial and deep perivascular and periadnexal (often
peri-eccrine) inflammatory cell infiltrate (Fig. 13A)

B Band-like lymphohistiocytic infiltrate which obscures the
dermoepidermal junction (Fig. 13B)



26

Taylor and Heilman

Hyperplastic epidermis with spongiosis (Fig. 13B)
Lymphocytes extend into the epidermis (Fig. 13B)
There may be mild hyperkeratosis or focal parakeratosis

Differential Diagnosis:

Lichen Striatus

Linear Lichen Planus

Epidermal spongiosis may be

Spongiosis is not a feature

present

Inflammatory infiltrate is deep and
often periadnexal

Focal parakeratosis may be present

Inflammatory infiltrate is limited to
superficial dermis

Parakeratosis is not a feature

Pathophyslology

Etiology of lichen striatus is unknown
Suppressor-cytotoxic CD8+ T lymphocytes effect a
cell-mediated cytotoxic immune reaction against kerati-
nocytes

References:

1.

Taieb A, el Youbi A, Grosshans E, Maleville J. Lichen striatus. A
Blaschko linear acquired inflammatory skin eruption. ] Am
Acad Dermatol 1991; 25(4):637-642.

Gianotti R, Restano L, Grimalt R, et al. Lichen striatus—a chame-
leon: an histopathological and immunohistological study of
forty-one cases. ] Cutan Pathol 1995; 22(1):18-22.

Tosti A, Peluso AM, Misciali C, Cameli N. Nail lichen striatus:
clinical features and long-term follow-up of five patients. ] Am
Acad Dermatol 1997; 36(6 Pt 1):908-913.

SECONDARY SYPHILIS

Synonym: Lues.

Clinical Presentation:

Syphilis is an infectious, sexually-transmitted disease,
the clinical manifestations of which are protean;
secondary syphilis is known as the “great imitator,” pro-
ducing cutaneous lesions of every morphology except
pustules

Secondary syphilis generally presents 2 to 10 weeks after
the appearance of the painless ulcer (the chancre of
primary syphilis)

Patients with secondary syphilis show a generalized
lymphadenopathy associated with mucocutaneous
lesions that may include: a generalized papulosquamous
eruption involving the palms and soles; patchy, “moth-
eaten” alopecia; “split” papules and condylomata lata
at mucocutaneous junctions; mucous patches on buccal
or anal mucosa; and hypopigmented patches on the
lateral neck—the so-called “necklace of Venus.”

There may also be associated hepatitis, meningitis,
colitis, nephritis, arthritis, and so on.

Hlstology

As with the clinical, the histologic presentation is highly
variable

Acanthosis or psoriasiform epidermal hyperplasia
(Figs. 14A and B)

Lymphohistiocytic infiltrate fills the papillary dermis and
obscures the dermoepidermal junction (Figs. 14A and B)

Superficial and deep perivascular inflammatory cell
infiltrate
Plasma cells present in 80% of cases (Fig. 14C)

Differential Diagnosis:

Secondary Syphilis

Psoriasiform/Lichenoid Drug Eruption

Eosinophils do not usually fea-
ture in infiltrate

Eosinophils usually prominent in
inflammatory infiltrate

Pathophysmlogy

Treponema pallidum, a microaerophilic spirochete, usually
acquired through sexual contact, penetrates intact
mucous membranes or microabrasions in the skin and
rapidly enters the lymphatics and blood to cause
systemic infection.

B The spirochetes bind to endothelial cells and cause an
obliterative endarteritis.

B The plasma cell-rich infiltrates, characteristic of second-
ary syphilis, reflect a delayed-type hypersensitivity reac-
tion to the treponeme.

References:

1. Hook EW, Marra CM. Acquired syphilis in adults. N Engl ] Med
1992; 326:1060.

2. Fitzgerald TJ. The Th1l/Th2-like switch in syphilitic infection: is
it detrimental? Infect Immun 1992; 60(9):3475-3479.

LYMPHOMATOID PAPULOSIS

Synonym: Macaulay disease.

Clinical Presentation:

Chronic dermatosis on the trunk and extremities typified
by recurrent crops of multiple erythematous papulo-
nodules that become crusted, ulcero-necrotic lesions,
and which resolve over several weeks, occasionally
with atrophic scars.

The clinical course is indolent and may wax and wane
over decades.

There is an increased incidence of preexisting, comorbid,
or subsequent lymphoproliferative disorders [most com-
monly Hodgkin’s lymphoma and mycosis fungoides
(MF)].

It is reported that 5% to 10% of cases progress to a malig-
nant lymphoproliferative disorder [most commonly ana-
plastic large cell lymphoma (ALCL), MF, and Hodgkin’s
lymphoma].

Hlstology

Band-like, mixed dermal infiltrate with obscuration of
the dermoepidermal junction.

Variable numbers of large, atypical lymphocytes may
be conspicuous in a background of a mixed dermal
inflammatory cell infiltrate, primarily consisting of lym-
phocytes, histiocytes, eosinophils and/or neutrophils;
mitotic figures may be prominent.

Epidermotropism of predominantly small-to-medium-
sized lymphocytes may be present.

Focal parakeratosis with neutrophils.

Necrotic keratinocytes and ulceration may be present.



Immunohistochemistry:

Differential Diagnosis:

Large, atypical lymphocytes within the dermal infiltrate
are CD30+ (Ki-1), CD3+, and CD15—.
All CD30+ cells are anaplastic lymphoma kinase (ALK)-
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Pathophysiology:

B Lymphomatoid papulosis is a lymphoproliferative disorder
representing a clonal expansion of CD30+ T cells with a
common rearrangement in the T-cell receptor(TcR) gene

negative.

Pityriasis Liche-
Lymphomatoid noides and Varioli-
Papulosis Vesicular Insect Bite formis Acuta
Eosinophils may be Numerous eosinophils Eosinophils

conspicuous within
dermal infiltrate

Large, atypical (CD30+)
lymphocytes are
conspicuous within
dermal infiltrate

within a wedge-shaped
dermal infiltrate

within dermal
infiltrate are
rare to absent

Atypical lympho-

cytes, if present,
are few in number

References:
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papulosis: a clinical and histopathologic review of 53 cases
with leukocyte immunophenotyping, DNA flow cytometry,
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Gellrich S, Wernicke M, Wilks A, et al. The cell infiltrate in
lymphomatoid papulosis comprises a mixture of polyclonal
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Wood GS, Crooks CF, Uluer AZ. Lymphomatoid papulosis and
associated cutaneous lymphoproliferative disorders exhibit a
common clonal origin. ] Invest Dermatol 1995; 105(1):51-55.
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Figure 1 Erythema multiforme minor and
major. There is obscuration of the dermoepider-
mal junction with vacuolar alteration of the basal
keratinocytes (A and B). Necrotic keratinocytes
may be individual or confluent (B). The process
may progress to frank subepidermal vesiculation
(C). Toxic epidermal necrosis with confluent, full-
thickness epidermal necrosis (D). Note the pres-
ervation of the basket-weave horn.

(A) (B)

©)

Figure 2 Acute graft versus host reaction (GvHR). There is a sparse lymphocytic infiltrate obscuring the dermoepidermal junction (A).
Lymphocytes are present in the epidermis (exocytosis) with adjacent individually necrotic keratinocytes (satellite cell necrosis) (B). Chronic
GvHR. There is acanthosis of the epidermis with hypergranulosis and a patchy band-like lymphocytic infiltrate. The dermis is fibrotic (C).

Figure 3 Systemic lupus erythematosus.
There is obscuration of the dermoepidermal
junction with vacuolar alteration of the basal
keratinocytes with a sparse lymphocytic infil-
trate (A and B). Dermatomyositis. This may
appear identical to systemic lupus erythema-
tosus. There is a sparse lymphocytic infiltrate
with vacuolar alteration of the basal keratino-
cytes (C). Abundant mucin interposed
between the dermal collagen bundles (D).
(Continued)
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Figure 3 Continued.

e

Figure 4 Lichen sclerosus et atrophicus (LS et A), early. There is marked edema of the upper dermis with a patchy, band-like predominantly
lymphocytic infiltrate interposed between the altered collagen of the upper dermis and the normal collagen of the lower dermis (A and B). Fully
developed LS et A. There is effacement of the rete ridge pattern of the epidermis with vacuolar alteration of the basal keratinocytes and sclerosis
of the dermis (C).

(A) (B)

Figure 5 Discoid lupus erythematosus. There
is a superficial and deep perivascular and
periadnexal lymphocytic infiltrate with
vacuolar alteration of the basal keratinocytes
(A and B). A dense lymphocytic infiltrate
surrounds the follicular adnexae with
obscuration of the epithelial-stromal
junction(C). Note the marked thickening of
the basement membrane (D).
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Figure 6 Pityriasis lichenoides et varioliformis acuta (PLEVA). There is a superficial and deep perivascular lymphocytic infiltrate that obscures
the dermoepidermal junction (A). Neutrophils are in the stratum corneum admixed with degenerated necrotic keratinocytes and parakeratotic
corneocytes (B). Necrotic keratinocytes are scattered throughout the epidermis and erythrocytes are interposed between the keratinocytes (C).

(B)

Figure 7 Fixed drug eruption. There is obscuration of the dermoepidermal junction with a mixed inflammatory cell infiltrate composed of lymphocytes
numerous eosinophils and neutrophils (A and B). Necrotic keratinocytes can be identified throughout all levels of the epidermis (A) and may tend
toward confluence. A mixed perivascular infiltrate can be present in the deep dermis (C).

Figure 8 Lichen planus. There is compact
orthokeratosis with no parakeratosis, wedge-
shaped hypergranulosis, jagged acanthosis of
the epidermis, and a band-like lymphocytic
infiltrate obscures the dermoepidermal junc-
tion (A—C). Necrotic keratinocytes are in the
lower one-third of the epidermis with colloid
bodies in the superficial papillary dermis (D).
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Figure 9 Lichenoid drug eruption. The histologic presentation can be identical to lichen planus (A). Differentiating features may include focal
pararkeratosis, necrotic keratinocytes in all layers of the epidermis, and eosinophils within the infiltrate (B and C).

(A) (B)

Figure 10 Lichen planus-like keratosis. The histologic presentation can be identical to lichen planus (A). Differentiating features may include
focal parakeratosis (B), and residual solar lentigo at the edge of the lesion (C).

Figure 11 Lichenoid pigmented purpura. There is a band-like lymphocytic infiltrate that does not obscure the dermoepidermal junction (A).
Extravasated erythrocytes and/or hemosiderin-laden macrophages are a prominent feature (B and C).
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Figure 12 Lichen nitidus. There is a lymphohistiocytic infiltrate filling the papillary dermis with
"claw-like" hyperplasia of the surrounding epidermis.

(A)

Figure 13 Lichen striatus. There is a super-
ficial and deep perivascular and periadnexal
lymphohistiocytic infiltrate with a band-like
component that obscures the dermoepidermal
junction (A). The epidermis is hyperplastic
with spongiosis and may show exocytosis of
lymphocytes (B).

Figure 14 Secondary syphilis. The histologic presentation can be highly variable. The characteristic features include a superficial and deep
perivascular and lichenoid lymphohistiocytic infiltrate obscuring the dermoepidermal junction with acanthosis of the epidermis (A and B). Plasma
cells are present in 80% of cases.
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This chapter covers the psoriasiform and spongiotic
dermatoses. This group of disorders is among the most
common “rashes” seen in the offices of pediatric, family
practice, and internal medicine physicians, as well as derma-
tologists. Clinically, the lesions appear elevated or raised
(papular) and scaly (squamous) and are sometimes referred
to as papulosquamous eruptions. The spongiotic group
includes variable clinical presentations with the common
histopathologic finding of spongiosis.

Definitions:

B Acanthosis: A histopathologic term describing thickening
of the epidermis; may be regular or irregular.

B Parakeratosis: A histopathologic term describing the
retention of nuclei within the stratum corneum.

B Periodic acid Schiff (PAS)/Grocott methenamine silver (GMS):
Special stains to identify fungal organisms.

B Psoriasiform: A histopathologic term describing uniform,
regular thickening of the epidermis as seen in classic
psoriasis; regular acanthosis.

B Spongiosis: A histopathologic term describing the separ-
ation of individual epidermal keratinocytes by inter-
cellular edema.

PSORIASIFORM DERMATOSES

This group of disorders is characterized by the histologic
finding of uniform, regular epidermal acanthosis.

PSORIASIS

Clinical Presentation of Classic Psoriasis:
B Well-demarcated erythematous plaques (Fig. 1A)
B Sjlver-white micaceous scale
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B Symmetric distribution on extensor regions such as
elbows, knees, and buttocks, may be diffuse (Fig. 1B)

B  Hemorrhagic crusts, pinpoint bleeding when scale is
removed (Auspitz sign)

B Scalp lesions common

B Nail changes—pits and “0il” spots (yellow-brown dis-
coloration of the nails that look like oil)

Clinical Presentation of Guttate Variant:

B Acute onset

B Occurs more frequently in children than in adults

B Generalized multiple small thin scaly plaques (Fig. 2A)

B Often associated with precedent upper respiratory,
streptococcal, or other infection

Clinical Presentation of PustularVariant:

Localized:

Pustules on erythematous plaques particularly on palms and
soles (Fig. 2B)

B Generalized (von Zumbusch)

Clinical Presentation of Inverse Variant:
B Pink-red plaques in skin folds
B Less scale than classic psoriasis

Clinical Presentation of Erythrodermic Variant:
B Full body red skin

Hlstology of Classic Psoriasis (Fig. 3A):
Regular epidermal acanthosis

B Confluent parakeratosis with loss of underlying granular
cell layer

B Polymorphonuclear leukocytes admixed with parakera-
tosis = Munro microabscess

B (Clusters of polymorphonuclear leukocytes in superficial
epidermis = spongiform pustule (of Kogoj) (Fig. 3B)

B Thin suprapapillary epidermal plates

Dilated and tortuous capillaries

B Mild lymphocytic inflammation

Histology of Guttate Variant (Fig. 4A):
B Mild epidermal acanthosis with parakeratosis
B Mild spongiosis

Histology of PustularVariant (Fig. 4B):
B Intraepidermal spongiform pustules
B Subcorneal pustules
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Table 1A Histologic Differential Diagnosis: Psoriasis

Lichen Simplex Clear Cell
Psoriasis Reiter’s Chronicus Fungal Acanthoma
Epidermal Yes Yes Yes Yes Yes
acanthosis regular regular irregular variable mild regular focal
Parakeratosis ++ ++++ +/— ++/— +
focal to confluent confluent focal focal to confluent focal over
acanthosis
Loss of granular cell Yes Yes No No Yes
layer
Neutrophils in Yes Yes No Yes Yes
epidermis diffuse
Parakeratosis with Yes Yes No Yes Yes
admixed in mounds in mounds focal to mounds over acanthosis
neutrophils
Spongiosis No No No No No
+Guttate variant mild mild mild
Clear/pale epider- No No No No Yes
mal keratinocytes
Periodic acid schiff/ Negative Negative Negative Positive Negative
Grocott methena-
mine silver stain
(Continued)
Clinicopathologic Correlation: Pathophysiology:
B Accelerated epidermal proliferation and angiogenesis
Clinical Feature Pathologic Feature B Abnormal cellular immune disorder (T cell)
Thick erythematous plaques  Regular psoriasiform epidermal hyperplasia,
thinned suprapapillary epidermal plates,
dilated capillaries
) ) ) Reference:
Silver white scale Parakeratosis 1. Bowcock AM, Barker JN. Genetics of psoriasis: the potential
Hemorrhagic crusts Shallow epidermal erosions with serum and impact on new therapies. ] Am Acad Dermatol 2003; 49(2
red blood cells suppl):551-S56.
Auspitz sign Dilated tortuous papillary dermal blood
vessels immediately beneath a thinned
suprapapillary plate, which bleed when
parakeratotic scale is removed Table 1B Histologic Differential Diagnosis: Psoriasis
Thin guttate plaques Mild epidermal acanthosis, spongiosis Pityriasis Rubra
Pustular plaques Intraepidermal spongiform pustules Pilaris Pityriasis Rosea
Epidermal acanthosis Yes No
regular mild mild
Clinical Differential Diagnosis: Parakeratosis ++ +
alternating very focal
Guttate Pustular Erythrodermic orthokeratosis .
Psoriasis Psoriasis Psoriasis Psoriasis and parakeratosis
“checkerboard”
Lichen simplex  Lichen simplex  Impetigo Atopic dermatitis Loss of granular layer Yes No
Chronicus Chronicus focal very focal
PRP (Pityriasis Pityriasis rosea  Drug Drug reaction Neutrophils in epidermis No No
rubra pilaris) reaction
Parakeratosis with No No
Reiter’s Secondary Reiter’s Mycosis fungoides admixed neutrophils
syphilis
Spongiosis No Yes
Fungal Fungal Fungal mild
Clear/pale No No
epidermal keratinocytes
Periodic acid Schiff/Grocott Negative Negative

Histologic Differential Diagnosis:
See Tables 1A and B.

methenamine silver stain
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Table 2A Histologic Differential Diagnosis: Inflammatory Linear Verrucous Epidermal Nevus

Inflammatory Linear
Verrucous Epidermal Nevus

Psoriasis

Lichen Simples Chronicus Lichen Striatus

Stratum corneum Hyperkeratotic orthokeratosis alter-

nating with parakeratosis

Granular layer Increased alternating with Absent
decreased
Acanthosis Regular Regular
Spongiosis +/— -
Neutrophils in epidermis +/— ++
Inflammation Perivascular
REITER’S DISEASE

Clinical Presentation:
B Psoriasiform skin lesions (5%)
B Plantar pustular lesions (keratoderma blenorrhagi-
cum)
B Penile plaques (balanitis circumscriptum)
B Knees, elbows, scalp, and dorsal hands

B Urethritis

B Arthritis

B Ocular findings
B QOral ulcers
Histology:

B May be indistinguishable from psoriasis
B Markedly thickened parakeratotic stratum corneum

Pathophysiology:
B Greater than eighty percent HLA-B27 positive
B Associated with urogenital or gastrointestinal infection

Reference:
1. Schneider JM, Matthews JH, Graham BS. Reiter’s syndrome.
Cutis 2003; 71(3):198-200.

PITYRIASIS RUBRA PILARIS

Clinical Presentation (Fig. 5A):

B Adult and juvenile forms

B Diffuse and coalescing scaly plaques on trunk and
extremities

Salmon-pink colored lesions

Follicular accentuation with perifollicular erythema
Islands of spared skin

Palmoplantar keratoderma

Histology (Fig. 5B):

B Mild psoriasiform epidermal hyperplasia

B Thickened suprapapillary epidermal plates

B Stratum corneum with vertical and horizontally oriented
alternating ortho and parakeratosis in a “checker board”
pattern

B Hyperkeratotic plugged follicular infundibuli

Hyperkeratotic parakeratosis

Perivascular

Hyperkeratotic Orthokeratosis,
orthokeratosis focal parakeratosis
Increased Normal

Irregular Mild

+/— ++

Perivascular Lichenoid

Table 2B Histologic Differential Diagnosis: Inflammatory
Linear Verrucous Epidermal Nevus

Psoriasis Pityriasis Rubra Pilaris
Epidermal acanthosis Regular Regular mild
Parakeratosis Confluent Alternating ortho and
parakeratosis
Suprapapillary epidermal Thin Normal to thick
plates
Follicular hyperkeratotoic No Yes
plugs
Neutrophils in epidermis Yes No
Pathophysiology:

B Uncertain but keratinocyte dysfunction and vitamin A
may play a role

References:

1. Magro CM, Crowson AN. The clinical and histomorphological
features of pityriasis rubra pilaris. A comparative analysis
with psoriasis. ] Cutan Pathol 1997; 24(7):416-424.

2. Allison DS, El-Azhary RA, Calobrisi SD, Dicken CH. Pityriasis
rubra pilaris in children. ] Am Acad Dermatol 2002; 47(3):
386-389.

INFLAMMATORY LINEAR VERRUCOUS EPIDERMAL NEVUS

Clinical Presentation:

B Linear to curved, whorled (Blaschkoid) verrucous scaly
plaques

Pruritic

Lower extremity

Occurs more frequently in children than in adults

Can look identical to lichen striatus, but is persistent

istology:
Psoriasiform epidermal hyperplasia
Compact orthkeratotic hyperkeratosis alternating with
parakeratosis
B Polymorphonuclear leukocytes in epidermis are rarely
seen
B Mild spongiosis

Histologic Differential Diagnosis:
See Tables 2A and B.
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Table 3 Histologic Differential Diagnosis: Spongiotic Dermatoses

Pattern Acute

Subacute

Chronic

Stratum corneum Orthokeratotic

Epidermal acanthosis None to minimal

Spongiosis Mild to marked, usually marked
Intraepidermal vesicles Yes

Dermal perivascular Eosinophils and lymphocytes
inflammation

Dermal fibrosis No

Clinical prototype Allergic contact dermatitis

Pathophysiology:

B Altered keratinocyte differentiation

Reference:

1. Lee SH, Rogers M. Inflammatory linear verrucous epidermal
naevi: a review of 23 cases. Australas ] Dermatol 2001; 42(4):
252-256.

SPONGIOTIC DERMATOSES

This group of disorders is characterized by the histologic
finding of spongiosis. Clinical pathologic correlation is
essential as several disease entities may appear indistin-
guishable histologically and yet be clinically distinct. Many
of these disorders present with vesicles or bullae in their
early or acute forms. Epidermal spongiosis is one mechan-
ism by which intraepidermal vesicles are formed.

In general, the spongiotic dermatoses can be divided
histologically into a spectrum of acute, subacute, and
chronic forms (Table 3).

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Vesicle or bulla Marked epidermal spongiosis

Scale Orthokeratosis and parakeratosis

Crust Serum, red blood cells, and debris
on surface

Thin plaque Mild to moderate acanthosis

Marked acanthosis and dermal
fibrosis

Thick, lichenified plaques

Acute spongiotic pattern is commonly seen in these clinical
entities

Allergic contact dermatitis

Irritant contact dermatitis

Dyshidrotic dermatitis

Photoallergic dermatitis

Id reaction

Incontinentia pigmenti (stage I)

Miliaria

Bullous dermatophyte

Parakeratosis and orthokeratosis

Mild to moderate
Mild to moderate
Rare

Lymphocytes and sometimes
eosinophils

Nummular dermatitis

Hyperkeratotic orthokeratosis, or
parakeratosis

Moderate to marked
Minimal to absent
No

Lymphocytes and rare eosinophils

Yes

Lichen simplex chronicus

ALLERGIC CONTACT DERMATITIS

Clinical Presentation:

B Pruritic, erythematous, edematous papules, and plaques

B Vesicles and bullae common (Fig. 6)

B Linear lesions or pattern of contact

B Toxicodendron species (poison ivy, oak, sumac) common
culprits

Histology:

B Acute spongiotic pattern (Fig. 7)

B Marked spongiosis with intraepidermal spongiotic vesicles

B Orthokeratosis

B Eosinophils and lymphocytes—within the dermis and
sometimes in the epidermis

B Collections of Langerhan cells in epidermis

Histologic Differential Diagnosis:
See Table 4.

Subacute spongiotic pattern is commonly seen in these clini-
cal entities:

B Nummular dermatitis

Pityriasis rosea

Seborrheic dermatitis

Fungal/dermatophyte infection

Figurate erythema/erythema annulare centrifugum
Pruritic dermatoses of pregnancy

Gianotti-Crosti syndrome/papular acrodermatitis of
childhood

Polymorphous light eruption; “spongiotic” variant

NUMMULAR DERMATITIS

Clinical Presentation:

B Pruritic round to oval “coin” shaped pink plaques (Fig. 8)
B May be vesicular, but more often with scale and crust

B Lower extremities commonly involved in men

Histology (Fig. 9):

B Mild to moderate epidermal acanthosis
Mild to moderate spongiosis

Usually no spongiotic vesicles

Focal parakeratotic stratum corneum
Superficial ~perivascular  lymphocytes,
eosinophils

Surface scale crust

sometimes
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Table 4 Histologic Differential Diagnosis: Allergic Contact Dermatitis

Psoriasiform and Spongiotic Dermatoses 37

Allergic Contact Early Nummular Bullous
Dermatitis Dyshidrotic Eczema Dermatitis Id Reaction Dermatophyte
Acute spongiosis Yes Yes Yes Yes Yes
Periodic acid Schiff/ Negative Negative Negative Negative Positive
Grocott methena-
mine silver stain for
hyphae
B Moderate to marked irregular epidermal acanthosis
PITYRIASIS ROSEA B Minimal to absent spongiosis
B Lymphocytic inflammation
Clinical Presentation: B Thickened suprapapillary plates
B Often starts with a herald patch (Fig. 10A), one to four B Dermal fibrosis with vertical “streaking” of thickened

centimeter, round to oval, salmon-pink-patch

Central collarette of scale (Fig. 10B)

Followed after a few days by a generalized eruption
“Fir tree” truncal distribution

Usually lasts six to eight weeks

Histology:

Mild spongiosis

Focal mounds of parakeratosis

Mild acanthosis; more prominent in herald patch
Erythrocyte extravasation in papillary dermis
Mild dermal lymphocytic inflammation

Pathophysiology:
B Unknown

Histologic Differential Diagnosis:
See Table 5.

Chronic spongiotic pattern is commonly seen in these clini-
cal entities:

B Lichen simplex chronicus

B Prurigo nodules

B Chronically traumatized areas

B Old verrucae

LICHEN SIMPLEX CHRONICUS

Clinical Presentation:
B Thick, lichenified papules, nodules, or plaques (Fig. 11)
B Often pruritic

Histology (Fig. 12):
B Hyperkeratotic ortho or parakeratotic stratum corneum
B Hypergranulosis

Table 5 Histologic Differential Diagnosis: Pityriasis Rosea

collagen bundles in the papillary dermis

Pathophysiology:

B Lesions secondary to chronic trauma from picking,
scratching, rubbing, exogenous devices (e.g., prostheses),
occupational/recreational (e.g., surfers)

FUNGAL/DERMATOPHYTE

Clinical Presentation:
B Faint pink to red scaly thin plaques (Fig. 13)

Pustules:

B Peripheral “satellite”—common with Candida infections

B Edge of plaque—dermatophyte erroneously treated with
topical steroids

Histology (Fig. 14A):
B Mild epidermal acanthosis

Mild Spongiosis:

B Marked spongiosis in bullous dermatophyte

B Focal parakeratosis

B Intraepidermal pustules possible

B PAS or GMS stain positive for organisms within the
stratum corneum

B Hyphae—dermatophyte (Fig. 14B)
B Spores/Pseudohyphae—Yeast (Candida or Pityrosporum)
Reference:

1. Ackerman AB, Boer A, Bennin B, Gottlieb GJ. Histologic Diagno-
sis of Inflammatory Skin Disease. An Algorithmic Method Based
on Pattern Analysis. 3rd ed. New York: Ardor Scribendi Ltd,
2005.

Nummular Seborrheic Fungal
Dermatitis Pityriasis Rosea Dermatitis Dermatophyte
Parakeratosis Focal to diffuse Small focal mounds Perifollicular Mild
Acanthosis Mild Mild Mild Mild
Spongiosis Mild Mild focal Mild Mild
Extravasated red blood cells No Yes No No
Eosinophils Yes No No Sometimes
Periodic acid Schiff Negative Negative Often positive (pityrosporum) Positive (hyphae)
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(A)

Figure 1 Psoriasis.

(A)

(B)

Figure 2 (A) Guttate psoriasis. (B) Palmar
pustular psoriasis.

(A)

Figure 3 (A) Psoriasis histology.
(B) Spongiform pustule.

(B)

Figure 4 (A) Guttate psoriasis histology.
(B) Pustular psoriasis histology.
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Figure 5 (A) Pityriasis rubra pilaris.
(B) Pityriasis rubra pilaris histology.

Figure 6 Acute contact dermatitis. Figure 7 Acute spongiotic histology. Figure 8 Nummular dermatitis.

(A)

Figure 9 Subacute spongiotic histology. Figure 10 (A) Pityriasis rosea, Herald patch (B) Pityriasis rosea.
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Figure 11 Chronic dermatitis. Figure 12 Chronic dermatitis histology. Figure 13 Tinea corporis.

(B)

Figure 14 (A) Tinea corposis with mild
subacute spongiotic changes. (B) Grocott
methanamine silver stain showing fungal
hyphae within stratum corneum.
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This chapter discusses inflammatory disorders of the
epidermis histologically characterized by vesicle and
pustule formation. Systematically assessing only six
histologic findings will facilitate classification, and therefore
diagnosis of a biopsy specimen with an intraepidermal
vesicle or pustule:

1. Determining where the primary split in the epidermis is
occurring
a. Stratum corneum
b. Granular cell layer
c. Stratum spinosum
d. Basal layer
2. Determining the mechanism of vesicle formation
a. Spongiosis
b. Acantholysis
c. Necrosis
d. Cleft
e. Pustule formation
3. Looking for specific keratinocyte alterations
a. Acantholysis
b. Apoptosis/cytolysis
c.  Necrosis
d. Ballooned nucleus

Table 1 Disease Classification by Location of Vesicle/Pustule and Type of Accompanying Inflammation

Intracorneal or

Subcorneal Intraepidermal Suprabasilar Intrabasilar
Noninflammatory Staphylococcal scalded skin Epidermolysis
syndrome bullosa simplex
Toxic shock syndrome
Acantholytic Pemphigus foliaceus Herpesvirus infection Pemphigus vulgaris
Pemphigus erythematosus Benign familial Pemphigus vegetans
pemphiigus Keratosis follicularis
Transient acantholytic
dermatosis
Neutrophil Impetigo; dermatophytosis;
candidiasis
Subcorneal pustular
dermatosis
Spongiotic, Eczematous dermatitis
lymphocytic (contact, atopic,
nummular, drug)
Eosinophil Pemphigus foliaceus Incontinentia pigmenti Pemphigus vulgaris
Pemphigus vegetans

41
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Pathophysmlogy
Staphylococcal Scalded Skin Syndrome: Caused by toxigenic
strains of Staphylococcus aureus belonging to phage group
II. Infections leading to SSSS typically originate in the
nasopharynx, umbilicus, and urinary tract. Serologically
distinct toxins, exfoliative toxin A and exfoliative toxin B
have been identified.

B Toxic Shock Syndrome: Early cases were associated with
tampon use; most cases now occur in the postoperative

INTRACORNEAL OR SUBCORNEAL VESICLE AND PUSTULE setting. Pyrogenic toxin super antigens made by Staphy-

lococcus aureus and group A streptococci

4. Determining the type of inflammatory cells, if present
5. Looking for microorganisms
6. Assessing for the presence of immunoreactants

The primary organization of this chapter will be based
on the location of the vesicle or blister formation within
the epidermis (Table 1).

STAPHYLOCOCCAL SCALDED SKIN SYNDROME AND TOXIC SHOCK ~ References:

SYNDROME 1. Hanakawa Y, Stanley JR. Mechanisms of blister formation by
staphylococcal toxins. ] Biochem (Tokyo) 2004; 136:747-750
(Review).

Synonyms: Staphylococcal scalded skin syndrome (SSSS);

. 1 2. Hanakawa Y, Schechter NM, Lin C, et al. Molecular mechanisms
Ritter’s disease.

of blister formation in bullous impetigo and staphylococcal
scalded skin syndrome. J Clin Invest 2002; 110:53-60.

Clinical Presentation:

ssss (Fig. 1A}:

Prlmarlly affects neonates in young children but may

occur in adults, particularly if immunocompromised PEMPHIGUS FOLIACEUS AND PEMPHIGUS ERYTHEMATOSUS
B Sudden onset of malaise, fever, irritability, cutaneous
tenderness, and erythema Synonyms: Pemphigus foliaceus: superficial pemphigus, fogo
B Erythema often accentuated in flexural and periorificial selvagem (endemic form in South America); pemphigus
areas erythematosus: Senear-Usher syndrome.
B Flaccid blisters and erosions developed within one to
two days Clinical Presentation:

B Cultures of blisters are negative Pemphigus Foliaceus (Fig. 2A):

B Recurrent shallow erosions, erythema, scaling, and crusting

Toxic Shock Syndrome: B Small flaccid blisters that rupture easily
B Sudden onset of macular erythroderma with desquama- B Mucous membrane involvement uncommon
tion of tips of fingers and toes B Occurs in all ages
B Oropharyngeal hyperemia, conjunctival injection, edema B Occasionally drug induced
of the hands and feet
B In children, infected burn wounds in hospita lized Pemphigus Erythematosus:
individuals, and bacterial tracheitis are high risk settings B Circumscribed patches of erythema and crusting, that

are localized to nose, cheeks, and ears, and that resemble
lesions of lupus erythematosus

B Crusting and bullae on the scalp, chest, and extremities,
resembling pemphigus foliaceus

Histology (Same for Both Disorders) (Fig. 1B):
B Separation of the stratum corneum from the epidermis
B Scant inflammatory dermal infiltrate

Hlstology (Similar for Both Diseases) (Fig. 2B):
Subcorneal, intragranular, or upper epidermal clefting
B Acantholysis and dyskeratosis of keratinocytes in the

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature gran ular 1 ayer
Desquamating skin Separation of stratum corneum from B Superficial perivascular infiltrate of lymphocytes and
underlying epidermis occasional eosinophils
. I . . Immunofluorescence Studies:
Differential Diagnosis Made on Frozen Sections of B Biopsy for direct immunofluorescence should be taken

Desquamated Epidermis: from epidermis immediately adjacent to a blister

. B Inpemphigus foliaceus IgG deposited in intercellular spaces
SRR R B In Pemphigus erythematosus IgG is not only deposited in

Syndrome and Toxic Shock .
Syndrome Toxic Epidermal Necrolysis intercellular spaces but also along basement membrane zone
Cleft occurs in the granular layer Split occurs in the P - P
ey Clinicopathologic Correlation:
Stratum corneum is lifted off Entire epidermis, including Clinical Feature Pathologic Feature
melanocytes in the basal layer,
present Superficial scale and crust Acantholysis separating stratum
Dyskeratotic keratinocytes in corneum and upper epidermis from

the epidermis rest of the epidermis



Differential Diagnosis:

Transient Acantho-

Pemphigus Foliaceus Pemphigus Vulgaris Iytic Dermatosis

Cleft may be in upper
or mid epidermis or
suprabasilar

Separation is
suprabasilar

Separation is high in
the epidermis
DIF: intercellular IG

DIF: intercellular IgG DIF: negative

Abbreviation: DIF, direct immunofluorescence.

Pathophysiology:

B Pemphigus foliaceus: circulating antibodies directed
against the cell surface of keratinocytes, specifically
desmoglein 1

References:

1. Payne AS, Hanawaka Y, Amagai M, Stanley JR. Desmosomes
and disease: pemphigus and bullous impetigo. Curr Opin Cell
Biol 2004; 16:536—543.

2. Hoque S, Hextall ], Hay R. Clinicopathological case 3: pemphi-
gus foliaceus; bullous impetigo; subcorneal pustular derma-
toses. Clin Exp Dermatol 2003; 28:465—-466.

IMPETIGO, CANDIDIASIS, AND DERMATOPHYTOSIS

Synonym: None.

Clinical Presentation:

Impetigo (Fig. 3A}.

B Pustules that quickly break to form honey-colored crusts.

B Lesions may be found anywhere but most often are
located on the face.

Candidiasis:

B “Beefy red” macular erythema with surrounding satellite
papules and pustules

B Macules, papules, and pustules tend to occur in moist
areas particularly the perineal, perianal, and intertrigi-
nous areas

Dermatophytosis:

B Pruritic scaly rash, occasionally annular (“ringworm”)
eruption on the trunk or extremities

B Confluent macular erythema with serpiginous, elevated,
scaly margin in intertriginous areas
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B Rarely may be pustular or bullous (Fig. 3B)
Hlstology (Similar forAll Three Entities) (Fig. 3C):

Subcorneal pustule containing neutrophils and a few
acantholytic keratinocytes

B Adjacent epidermis has spongiosis and exocytosis of
neutrophils

B  Dermal infiltrate of lymphocytes and neutrophils

Adjuvant Tests:

B Bacteria may be difficult to find, but cocci will stain with
tissue Gram stain

B Periodic acid Schiff (PAS) or methenamine silver stains
highlight candida or dermatophyte organisms

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Subcorneal pustule filled with
neutrophils, admixed with an
occasional acantholytic cell

Fragile small pustule

Differential Diagnosis:
See Table 2.

Pathophysiology:

B Trauma to or alteration of the stratum corneum allows
invasion by bacteria or fungi, which in turn release
cytokines and mobilize inflammatory cells.

References:

1. Brown ], Shriner DL, Schwartz RA, Janniger CK. Impetigo: an
update. Int ] Dermatol 2003; 42:251-255.

2. Hirschmann JV. Impetigo: etiology and therapy. Curr Clin Top
Infect Dis 2004; 22:42-51.

SUBCORNEAL PUSTULAR DERMATOSIS

Synonym: Sneddon-Wilkinson disease

Clinical Presentation:

B Rare, chronic, dermatosis of unknown etiology

B Crops of small flaccid pustules occur on trunk, intertrigi-
nous areas, and flexure skin (Fig. 4A)

B Relapsing and remitting course

Table 2 Differential Diagnosis: Impetigo, Candidiasis, and Dermatophytosis

Acute Generalized

Impetigo

Candidiasis

Dermatophytosis

Subcorneal Pustular
Dermatosis

Pustular Psoriasis

Exanthematous
Pustulosis

Gram stain often shows

gram-positive cocci in
pustule

Mixed dermal infiltrate

Periodic acid Schiff
stain shows budding
yeast forms in pustule

Mixed dermal infiltrate

Periodic acid Schiff
stain shows septate
hyphae in adjacent
stratum corneum

Mixed dermal
infiltrate; often
with eosinophils

Spongiform pustules may
also be present

Special stains for
organisms are negative

Spongiform pustules
may be present
adjacent to subcorneal
pustule

Special stains for
organisms are negative

Mixed dermal infiltrate;
often with eosinophils

Special stains for
organisms are
negative
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Table 3 Differential Diagnosis: Subcorneal Pustular Dermatosis

Subcorneal pustular
dermatosis

Pustular psoriasis

Subcorneal pustule with
neutrophils and an
occasional eosinophil

Spongiform pustules adjacent to the
subcorneal pustule

DIF: negative DIF: negative

Abbreviations: DIF, direct immunofluorescence; PAS, periodic acid schiff.

Histology (Fig. 4B):

B Subcorneal pustule

B Adjacent epidermis may be spongiotic

B Superficial perivascular mononuclear cell infiltrate

Special Stains:
B Stains for organisms are negative

Clinicopathologic Correlation:

Clinical Feature Histologic Feature

Discrete subcorneal collections of
neutrophils

Minute flaccid pustules

Differential Diagnosis:
See Table 3.

Pathophysiology:

B FEtiology and pathogenesis remain unknown.

References:

1. Wilkerson A, Smoller B. The pustular disorders. Semin Cutan
Med Surg 2004; 23:29-38.

2. Bonifati C, Trento E, Cordiali Fei P, Muscardin L, Amantea A,
Carducci M. Early but not lasting improvement of recalcitrant
subcorneal pustular dermatosis (Sneddon-Wilkinson disease)
after infliximab therapy: relationships with variations in
cytokine levels in suction blister fluids. Clin Exp Dermatol
2005; 30:662-665.

INTRAEPIDERMAL VESICLES

VIRAL DISEASES

Clinical Presentation:

Herpesvirus Infection:

Herpes Simplex (Fig. 5A:

B Primary infection usually occurs in childhood and may
be subclinical with acute gingivostomatitis

B  Recurrent lesions occur at a similar site each time,
usually on the lips, face, or genitalia

HerpesVaricella-Zoster:

B Initial infection results in a generalized vesicular erup-
tion (chickenpox)

B Recurrentinfection results in an acute, self-limiting, vesicu-
lar eruption occurring in a dermatomal distribution

B Vesicles become pustular, then form crusts that may lead
to scarring

IgA pemphigus

Mild acantholysis

DIF: Intercellular deposition of IgA

Acute generalized exanthematous
pustulosis

Scattered dyskeratotic cells may be
present

DIF: negative

B Pain, tenderness, or paresthesias precede or accompany
the acute eruption

Hand-Foot-Mouth Disease (Fig. 5B):

B Small vesicles appear in the posterior portion of the
mouth and are accompanied by similar lesions on the
palms and soles

B Lesions last 7 to 10 days

B Infection is caused by coxsackievirus A-26

Histology:

Herpesvirus Infection (Fig. 5A):

B Unilocular or multilocular intraepidermal vesicle

B Ballooning and reticular degeneration of epidermis

B Acantholytic keratinocytes

B Multinucleate giant cells with steel-gray nuclei; margina-

tion of nuclear chromatin, and nuclear molding

Intranuclear and eosinophilic inclusion body sur-

rounded by a faint, clear halo

B Destruction of the basal layer may give the false
impression of a subepidermal vesicle

B Perivascular infiltrate of mononuclear cells and neutro-
phils may extend into the deep reticular dermis

B Leukocytoclastic vasculitis may be present

Hand-Foot-Mouth Disease (Fig. 5B):

B  Unilocular microvesicle

B Necrotic blister roof with dyskeratosis and acantholysis

B Reticular degeneration (intracellular and intercellular
edema of keratinocytes) abruptly demarcated from the
normal epidermis

B Ballooning degeneration of keratinocytes

B Destruction of the basal layer may give the false
impression of a subepidermal vesicle

B Edematous upper dermis containing a polymorphous
infiltrate

Immunohistochemical Stains:

B Immunohistochemical stains for herpes simplex virus
are available and can be used to detect antigen in
biopsy specimens.

Clinicopathologic Correlation:

Clinical Feature Histologic Feature

Intraepidermal acantholytic vesicle with
multinucleate giant cells

Herpesvirus: small, tense
clustered vesicles

Hand-foot-mouth disease:
oval pustules on extremities
and in mouth

Intraepidermal ballooning and reticular
degeneration of keratinocytes



Differential Diagnosis:
Herpesvirus Hand-Foot-Mouth Smallpox
Distinctive giant multi- No giant No giant multinucleate
nucleate cells presentin  multinucleate cells
epidermis and follicular  cells
epithelium
Intranuclear inclusion No inclusion bodies  Intracytoplasmic
bodies inclusion bodies
Prominent reticular
degeneration of
epidermis
Pathophysmlogy

Herpes Simplex Virus: Infection of the skin with HSV
results in vesicular eruption. Viruses traverse cutaneous
nerves and lie dormant in paraspinous ganglia until reac-
tivated to produce recurrent disease.

Herpes Varicella Zoster: Respiratory infection with HV
virus subsequently spreads to involve the skin. Reactiva-
tion of dormant viruses produces localized HZ infection.
HFM: Infection of the oropharynx or gastrointestinal
tract with coxsackievirus A-16 or enterovirus 71 results
in a viremia that spreads to many organs, including the
skin and oral mucosa.

References:

1.

2.

Toney JE. Skin manifestation of herpesvirus infections. Curr
Infect Dis Rep 2005; 7:359-364.

Gnann JW Jr. Varicella-Zoster virus: atypical presentations
and unusual complications. | Infect Dis 2002; 186 (suppl 1):
591-598.

Scott LA, Some MS. Viral exanthems. Dermatol Online J 2003; 9:4.

SUPRABASILAR VESICLES

BENIGN FAMILIAL PEMPHIGUS

Synonym: Hailey-Hailey disease

Clinical Presentation:

Recurrent vesicles and erosions involving flexural areas,
particularly the axillae, groin, inframammary folds, and
neck (Fig. 6A)

Signs may appear for the first time from late teens to the
third or fourth decades

Table 4 Differential Diagnosis: Benign Familial Pemphigus

Benign Familial Pemphigus Keratosis Follicularis
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B Disease is generally of relatively limited extent; however,
widespread involvement can occur

Hlstology (Fig. 6B):
Hyperkeratosis
Acanthosis

Suprabasilar clefts

Immunofluorescence Studies:

B Negative

Clinicopathologic Correlation:

Clinical Feature

Partial acantholysis of spinous layer of epidermis
“dilapidated brick wall”

Perivascular infiltrate of lymphocytes and eosinophils

Histologic Feature

Crusted plaques
Erosions

Differential Diagnosis:
See Table 4.

Pathophysiology:

Hyperkeratosis and acanthosis

Acantholysis throughout the epidermis

B  Genodermatosis caused by primary defect in the
calcium-pump mechanism.

References:

1.

2.

Foggia L, Hovnanian A. Calcium pump disorders of the skin.
Am ] Med Genet C Semin Med Genet 2004; 131C:20-31.

Dhitavat ], Fairclough R], Hovnanian A, Burge SM. Calcium
pumps and keratinocytes: lesson from Darier’s disease and
Hailey-Hailey disease. Br ] Dermatol 2004; 150:821-828.

Porgpermdee S, Yu X, Takagi A, Mayuzumi N, Ogawa H, Ikeda
S. Expression of SPCA1 (Hailey-Hailey disease gene product) in

acantholytic dermatoses. ] Dermatol Sci 2005; 40:137-140.

INTRAEPIDERMAL VESICLES

SPONGIOTIC DERMATITIS

Spongiotic dermatitis is a histologic rather than a clinical
diagnosis that is characterized by intraepidermal, intercellular
edema (spongiosis) with or without microvesicle formation.

Pemphigus

Transient Acantholytic Disease

Thick hyperkeratosis Acantholytic dyskeratosis; corps

ronds and corps grains

Acantholysis in granular layer and
suprabasilar locations

Acantholysis occurs throughout
the epidermis

Dermal papillae (villi)

Superficial perivascular
infiltrate

Sparse mononuclear cell infiltrate in
the upper dermis

Immunofluorescence: negative Immunofluorescence: negative

Stratum corneum relatively normal

Suprabasilar acantholysis

Prominent dermal papillae (villi)

Mixed dermal infiltrate with eosinophils

Immunofluorescence: positive

Focal hyperkeratosis

Acantholysis may occur anywhere in the
epidermis but is very focal

Immunofluorescence: negative
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Clinical Presentation:

Eczematous Dermatitis:

Eczematous dermatitis is a general term for a pruritic rash
composed of minute papules and intraepidermal vesicles.
Common types of eczematous dermatitis include

Contact dermatitis (allergic and irritant) (Fig. 7A)

B Vesicles and juicy papules

B Sharp margins

B Geometric or linear configuration

B  Conforms to area of contact

Atopic dermatitis

B Chronic pruritic disease that begins in childhood
and follows the remitting/recurrent course that
may continue through life

B Occurs in patients with the personal or family history
of atopy (hay fever, asthma, dry skin, and eczema)

B Juicy papules and vesicles; lichenified plaques

B Head, neck, antecubital, and popliteal fossae

Dyshidrotic dermatitis

B Pruritic deep-seated vesicles involving lateral aspects
of digits, palms, and soles

Nummular dermatitis

®  Oval patches or plaques with crusted papules and
vesicles

B Trunk and extremities

Eczematous drug eruption

B Nonspecific dermatitis that is usually widespread
and pruritic

Id reaction

B Poorly defined papular eruption that follows an
acute dermatitis of the hands or feet

Vesicular Dermatophytosis:

B erythematosus, scaly patches, and plaques on the feet
and in intertriginous areas

Pityriasis Rosea:

B erythematosus round to oval patches with overlying
scale that is located near the border

B widespread eruption commonly preceded by solitary
large lesion on trunk termed “herald patch”

B lesions on neck and trunk follows the skin lines in a
pattern that has been compared to that of a Christmas tree

Seborrheic Dermatitis:

B scaling erythematosus papules and patches

B scalp, eyebrows, nose, and sternum

Stasis Dermatitis:

B pruritic erythematous and hyperpigmented papules and
lichenified plaques

B Jower legs

Histology:

Acute Spongiotic Dermatitis (Fig. 7B):
Normal basket-woven stratum corneum

B Intercellular edema often with intraepidermal microvesicles

B Superficial perivascular infiltrate of lymphocytes +/—

eosinophils

Subacute Spongiotic Dermatitis:

Parakeratosis

Mild acanthosis

Intercellular edema

Superficial perivascular infiltrate of lymphocytes +/—
eosinophils

Special Stains:

B Vesicular dermatophytosis: PAS stain highlights septate

hyphae in the stratum corneum

Clinicopathologic Correlation and Differential Diagnosis of
Spongiotic Microvesicles:

Distinguishing Clinical
Features

Distinguishing
Histologic Features

Allergic contact

Pruritic vesicular

Spongiosis and spongiotic

dermatitis eruption often in linear microvesicles with
array lymphocytes
Atopic Flexural surfaces
dermatitis
Dyshidrotic “Tapioca pudding” ves- Intraepidermal vesicles
eczema icles on lateral fingers and pustules on acral
and toes; palms and surfaces; special stains
soles may be involved for organism are negative
Nummular Round patches and Psoriasiform hyperplasia
dermatitis plaques; typically on with retention of the
the extremities granular layer; variably
sized microvesicles
throughout the epidermis
Eczematous Widespread pruritic Dermal infiltrate is super-

drug eruption

dermatitis that may
resemble atopic
dermatitis

ficial and deep; eosino-
phils usually (but not
always) present in the
infiltrate

Id reaction Pruritic papule and Spongiosis; dermal
vesicular eruption that infiltrate is lymphocytes
may be localized or admixed with eosinophils
widespread; occurs in
association with a
localized inflammatory
reaction

Vesicular Nonpruritic vesicles on Neutrophils in the stratum

dermatophyte plantar surfaces of corneum; eosinophils in

infection feet accompanied by the upper dermis; fungal
toe-web maceration and elements demonstrated
diffuse scale in a with special stains
moccasin distribution

Inflammatory Nonpruritic oval “Caps” of parakeratotic

pityriasis rosea

Stasis
dermatitis

Pathophysiology:
B Contact Dermatitis:

patches on the trunk
following the skin lines

0ozing, often pruritic
diffuse scaling rash on
lower legs bilaterally

immunologic reaction
B Atopic Dermatitis: Results from a complex interaction

between immunologic,

pharmacologic factors.

References:

genetic,

scale over epidermis with
focal spongiosis; scat-
tered dyskeratotic cells
focal extravasastion of
erythrocytes in papillary
dermis

Hyperkeratosis, acantho-
sis, spongiosis, lobular
hyperplasia of superficial
dermal blood, extrava-
sated erythrocytes and
hemosiderin deposition,
dermal fibrosis

Cell-mediated, delayed type IV

environmental, and
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Machado-Pinto J, McCalmont TH, Golitz LE. Eosinophilic and
neutrophilic spongiosis: clues to the diagnosis of immunobul-
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INCONTINENTIA PIGMENTI—FIRST STAGE

Synonym: Bloch-Sulzberger’s disease.

Clinical Presentation (Fig. 8):

B Appears in female neonates during the first weeks

B Distinctive vesicular eruption that follows the lines of

Blaschko

B Vesicular phase replaced by verrucous lesions after

several weeks to months

Histology (Fig. 8):

B Spongiosis with numerous intraepidermal eosinophils
B Intraepidermal microvesicles containing eosinophils

B Dyskeratotic keratinocytes (may be extensive)

B Superficial perivascular infiltrate of eosinophils

Clinicopathologic Correlation:

Clinical Feature

Histologic Feature

Small vesicles in a linear array
on the trunk and extremities

Intraepidermal spongiotic
microvesicles

Differential Diagnosis of Eosinophilic Spongiosis:

Distinguishing Distinguishing Histologic
Clinical Findings Findings
Pemphigus family Scaling, crusted Acantholysis
lesions with Positive
erosions immunofluorescence

Allergic contact
dermatitis

Urticarial plaques,
pemphigoid family
Epidermolysis

bullosa acquisita

Erythema neona-
torum toxicum

Scabies infestation

Arthropod assault

Incontinentia
pigmenti, first
stage

Pathophysiology:

B Genodermatoses caused by a mutation on the X chromo-

Vesicular eruption

Pruritic erythema-
tous plaques

Vesicles, pustules,
and scars on
exposed surfaces

Acute pustular
eruption in
neonates

Intensely pruritic
generalized papular
eruption

Papules and ves-
icles on exposed
surfaces

Small vesicles in a
linear array on the
trunk and
extremities

Spongiotic microvesicles
with lymphocytes and
eosinophils

Intraepidermal eosinophilic
spongiosis

Mixed dermal infiltrate

Eosinophilic microvesicles

Organisms occasionally
found in the stratum
corneum

Central punctum may be
present; superficial and
deep dermal mixed infiltrate

Eosinophilic microvesicles;
dyskeratosis

some, that is, localized to Xq28; lethal in males.
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SUPRABASILAR VESICLES

C

PEMPHIGUS VULGARIS AND PEMPHIGUS VEGETANS

linical Presentation:

Pemphlgus Vulgaris (Fig. 9A):

Occurs in older individuals

May be localized or generalized

Predilection for mucous membranes, scalp, face, chest,
axillae, and groin

Flaccid bullae occur in a normal skin

Blisters rupture easily resulting in erosions

Pemphlgus Vegetans (Fig. 9B):

Uncommon variant of pemphigus vulgaris

Oral lesions common

Flaccid bullae that become erosions and form on vegetat-
ing or papillomatosis proliferations

Predilection for body folds

istology:

Pemph:gus Vulgaris (Fig. 9C):

Early lesions may show only intraepidermal eosinophils

B Mature lesions have suprabasilar clefts and vesicles
containing neutrophils and eosinophils

B Acantholysis

B Prominent dermal papillae (villi) with acantholytic basal
cells (tomestones on a hill)

B Scant perivascular infiltrate of lymphocytes and eosino-
phils with occasional neutrophils or plasma cells

Pemphigus Vegetans:

B Changes noted earlier

B Intraepidermal eosinophilic microabscesses

B Epidermal hyperplasia (Fig. 9D)

B Perivascular papillary and upper reticular dermal

infiltrate of eosinophils often admixed with mono-
nuclear cells

Immunofluorescence Studies:

Biopsy for direct immunofluorescence should be taken from
epidermis immediately adjacent to a blister
Immunoglobulin (IgG) and complement (C3) deposited
in intercellular spaces (Fig. 9E)

Circulating antibodies to intercellular space detected
with indirect immunofluorescence (serum) studies

Clinicopathologic Correlation:

Clinical Feature Histologic Feature

Bullae and erosions Acantholysis

Vegetating plaques (pemphigus
vegetans)

Epidermal hyperplasia
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Differential Diagnosis of Disorders with Acantholysis:

Distinguishing Clinical
Features

Distinguishing
Histologic Features

Pemphigus,
foliaceus, and
erythematosus

Pemphigus vulgaris
and pemphigus
vegetans

Benign familial
pemphigus

Keratosis
follicularis

Transient acantho-
Iytic dermatosis

Herpesvirus
infections

Impetigo

Subcorneal pustu-
lar dermatosis

Tumors of the
epidermis (actinic
keratoses, warty
dyskeratoma,
squamous cell
carcinoma) may at
times have
acantholysis
associated with the
keratinocytic
proliferation

Superficial crusted
erosions on head and
trunk

Cutaneous and mucosal
bullae and erosions

Verrucous plaques in
intertriginous areas

Warty hyperkeratotic

papules and plaques on
face, trunk, and flexural
areas of the extremities

Small, pruritic crusted
papules on the trunk

Tense vesicles,
clustered (HSV) or in a
dermatomal distribution
(HV-Z)

Honey-crusted lesions
typically on the face and
extremities

Minute flaccid pustules

Abbreviatiom: HSV, herpes simplex virus.

Intragranular
acantholysis

Suprabasilar
acantholysis

Hyperkeratosis,
acanthosis, and diffuse

acantholysis throughout

the spinous layer of the
epidermis

Acantholytic
dyskeratosis in the
upper epidermis
forming corps grains
and corps ronds

Suprabasilar
acantholysis

Focal acantholytic
changes at any level of
the epidermal

Ballooned and multi-
nucleate acantholytic
keratinocytes

Intraepidermal pustule
with scattered acantho-
Iytic keratinocytes

Intraepidermal pustule
with a few acantholytic
keratinocytes

Differential Diagnosis of Intraepidermal Eosinophilic

Microabscesses:

Distinguishing
Clinical Features

Distinguishing
Histologic Features
in Addition to
Eosinophilic
Microabscesses

Differential Diagnosis of Intraepidermal Eosinophilic
Microabscesses: Continued

Distinguishing
Clinical Features

Distinguishing
Histologic Features
in Addition to
Eosinophilic
Microabscesses

Erythema toxicum
neonatorum

Scabies infestation

Macules, papules,
and pustules on the
trunk of a neonate

Widespread pruritic
papules and a few
linear burrows

Subcorneal and
intraepidermal
eosinophilic
pustules adjacent
to hair follicles

Superficial and
deep perivascular
infiltrate of eosino-

Pemphigus
vegetans

Incontinentia
pigmenti, first
stage
Halogenodermas

(bromoderma and
iododerma)

Cutaneous and
mucosal bullae and
erosions on a
verrucous or
vegetating surface

Vesicular eruption
that follows the
lines of Blaschko

Papules and ves-
icles progress to
vegetating plaques

Epidermal hyper-
plasia
Suprabasilar
acantholysis

Dyskeratotic kerati-
nocytes (may be
extensive)

Pseudoepithelioma-
tous hyperplasia

(Continued)

phils admixed with
lymphocytes

Pathophysiology:

B Pemphigus Vulgaris: circulating autoantibodies attack
normal proteins within the desmosome structure
(desmoglein 3) that causes cell-to-cell separation

References:

1. Liu Z, Diaz LA. Immunopathological mechanisms of acantholy-
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observations. ] Invest Dermatol 2004; 122:XIIT-XIV.
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KERATOSIS FOLLICULARIS
Synonyms: Darier’s disease; Darier-White disease.

Clinical Presentation (Fig. 10A):

B Rare genodermatosis with onset during adolescence or
adulthood

B Warty, papular, greasy, crusted lesions that coalesce into
patches and plaques

B Involve symmetrical areas of face, trunk, and flexures of
the extremities

B Distinctive nail changes

B Worse in the summer

Histology (Fig. 10B):
B  Hyperkeratosis and parakeratosis
B Epidermal hyperplasia
B Acantholytic dyskeratosis resulting in
B  Corps grains (within cleft and parakeratotic stratum
corneum)
B Corps ronds (granular layer and upper epidermis)
B Suprabasilar acantholysis with formation of clefts
B Jrregular upward proliferation of dermal papillae to
form villi
B Sparse lymphocytic superficial infiltrate

Immunofluorescence Studies:
B Negative



Clinicopathologic Correlation:

Clinical Feature

Histologic Feature

Chapter 5:

Warty, greasy surface
Crusted papules

Hyperkeratosis

Epidermal hyperplasia with
suprabasilar acantholysis

Differential Diagnosis:

Keratosis Transient Acantholytic
Follicularis Warty Dyskeratoma Dermatosis
Marked hyperkera- Hyperkeratosis and Hyperkeratosis and

tosis, parakeratosis

Epidermal hyper-
plasia; suprabasilar
acantholysis

Acantholytic dys-

parakeratosis within
epidermal invagination

Cup-shaped invagina-
tion lined by epidermis
with hyperplasia and
suprabasilar
acantholysis

Acantholytic dyskerato-

parakeratosis are not
prominent

Mild, focal epidermal
hyperplasia; acantholy-
sis may occur at any
level of the epidermis

Variable acantholytic

sis at the base of
invagination

keratosis resulting dyskeratosis
in corps grains and

corps ronds

Pathophysiology:

B  Genodermatosis of autosomal dominant inheritance
produced by abnormalities in desmosomal adhesion
between keratinocytes. ATP2A2 has been identified as
the causative gene for keratosis follicularis.

References:

1. Kosann MK. Keratosis follicularis. Dermatol Online ] 2003; 9:35.

2. Dhitavat ], Fairclough RJ, Hovnanian A, Burge SM. Calcium
pumps and keratinocytes: lessons from Darir’s disease and
Hailey-Hailey disease. Br ] Dermatol 2004; 150:821-828.

3. Sehgal VN, Srivasrava G. Darier’s (Darier-White) disease/kera-
tosis follicularis. Int ] Dermatol 2005; 44:184—-192.

TRANSIENT ACANTHOLYTIC DERMATOSIS (FIG. 11)
Synonym: Grover’s disease.

Clinical Presentation:

B Pruritic, papular, and vesicular eruption typically occur-
ring on the trunk

B More common in middle-aged and elderly individuals,
particularly males

B Predominantly self-limited but may pursue a chronic
course

Histology:

B Focal changes

B Mild epidermal hyperplasia

B Four patterns within the epidermis that may occur inde-
pendently or intermixed:
B Pemphigus pattern with suprabasilar acantholysis
B Familial pemphigus pattern with partial acantholysis
B Keratosis follicularis pattern with corps ronds and

corps grains

B Spongiotic pattern
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Immunofluorescence Studies:
B Negative

Clinicopathologic Correlation:

Clinical Feature Histologic Feature

Papules Epidermal acanthosis

Vesicles Acantholysis

Differential Diagnosis:
See “Differential Diagnosis” table under section “Keratosis
Follicularis.”

Pathophysiology:

The etiology is unknown, but excessive ultraviolet light
exposure, heat, sweating, and ionizing radiation have been
linked to the disease.

Reference:

1. Davis MD, Dinneen AM, Landa N, Gibson LE. Grover’s disease:
clinicopathologic review of 72 cases. Mayo Clin Proc 1999;
74:229-234.

INTRABASILAR VESICLES

EPIDERMOLYSIS BULLOSA SIMPLEX

Synonyms: Koebner [generalized form of epidermolysis
bullosa simplex (EBS)]; Weber-Cockayne (localized form
of EBS).

Clinical Presentation (Fig. 12A):

Koebner (Generalized Form of EBS):
Occurs at birth or shortly thereafter; may improve with
time

B Vesicles, bullae, and milia over the joints of the hands,
elbows, knees, feet, and other sites subject to repeated
trauma

B Lesions are sparse and do not lead to atrophy or severe
scarring

B Worse during summer; improves during winter

Weber-Cockayne (Localized Form of EBS):

B Recurrent bullous eruption of the head and some feet
B Appears in infancy or later in life

B Worse in hot weather

Histology (Fig. 12B):

B Disruption of the basal keratinocytes leading to the
appearance of a subepidermal blister

B Sparse to absent dermal infiltrate

IH, IF, Special Stains:
B Not helpful
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Clinicopathologic Correlation:

Clinical Feature Histopathologic Feature

Vesicles Disruption of basal cells

Differential Diagnosis:

B Other forms of EB; distinction is made based on clinical
presentation, immunofluorescence mapping on salt-spit
skin, and electron microscopic findings.

Pathophysiology:

Autosomal dominant inheritance; EBS (Koebner) is a disease
in which keratin gene mutations cause the production of
defective intermediate filaments, which lead to epidermal
basal cell fragility and subsequent blistering.

Reference:

1. Petronius D, Bergman R, Ben Izhak O, Leiba R, Sprecher E.
A comparative study of immunohistochemistry and electron
microscopy used in the diagnosis of epidermolysis bullosa.
Am ] Dermatopathol 2003; 25:198-203.
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(A)

Figure 1 (A) Staphylococcal scalded skin syndrome (clinical). (B) Staphylococcal scalded skin syndrome (histological).

Figure 2 (A) Pemphigus foliaceus (clinical).
(B) Pemphigus foliaceus; (histological)
Pemphigus erythematosus.
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(R)
(B8)

Figure 3 (A) Impetigo (clinical). (B) Dermatophytosis (clinical). (C) Impetigo; candidiasis; dermatophytosis (histological).

(A)

Figure 4 (A) Subcorneal pustular dermatosis (clinical). (B) Subcorneal pustular dermatosis (histological).

(A)

Figure 5 (A) Herpes simplex (clinical and
histological). (B) Hand-foot-mouth disease
(clinical and histological). (Continued)
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(B)

Figure 5 Continued.

Figure 6 Benign familial pemphigus (clinical
and histological).

Figure 7 (A) Contact dermatitis (clinical).
(B) Acute spongiotic dermatitis (histological).
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Figure 8 Incontinentia pigmenti, first stage
(clinical and histological).

(A) (B)

Figure 9 (A) Pemphigus vulgaris (clinical).
(B) Pemphigus vegetans (clinical).

(C) Pemphigus vulgaris (histological).

(D) Pemphigus vegetans (histological).

(E) Pemphigus vulgaris and vegetans
(immunofluorescence).
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(A)

Figure 10 (A) Keratosis follicularis (clinical).
(B) Keratosis follicularis (histological).

©

(A) (B)

Figure 11 Transient acantholytic dermatosis (clinical and histological).

(A) (B)

Figure 12 (A) Epidermolysis bullosa simplex (clinical). (B) Epidermolysis bullosa simplex (histological).
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The subepidermal vesiculobullous disorders are charac-

terized by vesicles or bullae that are by definition located

in the basement membrane zone area between the dermis

and epidermis of skin or between the epithelium and sub-

mucosa of mucous membranes. There are several different

ways to group the subepidermal vesiculobullous disorders.

They are based on:

1. Immunologic criteria and location of bulla formation

2. Autoimmune versus nonimmunologic etiology

3. Composition of the inflammatory infiltrates and other
histologic features

4. Immunofluorescence patterns and molecular studies

In all of these subepidermal vesiculobullous disorders, a

final diagnosis often depends on cumulative information

about clinical presentation, histological features, and immu-

nofluorescence studies. It can be difficult to tell them apart

by histological features alone.

IMMUNOLOGIC CRITERIA AND LOCATION OF BULLA FORMATION

There is a group of autoimmune disorders in which
antibodies are formed to different epidermal or mucosal
basement membrane components. The location of the anti-
gens in the basement membrane determines the level of
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the split between epidermis and dermis and the character
of the vesicle or bulla, clinically. These disorders are:

B Bullous pemphigoid (BP)

B Pemphigoid gestationis (PG)

B Mucous membrane pemphigoid
pemphigoid (CP)

Dermatitis herpetiformis (DH)
Linear IgA bullous disease (LABD)
Chronic bullous disease of childhood (CBDC)

Bullous lupus erythematosus (BLE)

Epidermolysis bullosa acquisita (EBA)

Characterization of the antigenic molecules of the basement
membrane zone in these disorders using patient sera has
allowed investigators to generate an elegant diagram of the
epidermal and mucosal basement membrane molecular
structure (Fig. 1).

(MMP)/ cicatricial

AUTOIMMUNE VS. NONIMMUNOLOGIC ETIOLOGY

AUTOIMMUNE

The autoimmune blistering diseases are listed above.

NONIMMUNOLOGIC

The subepidermal vesiculobullous disorders that have no

immunologic basis include the hereditary mechanobullous

disorders in which a mutation in a keratin or an epidermal
basement membrane structural component allows easy
blister formation. These are:

B Hereditary epidermolysis bullosa (EB) (simplex, junc-
tional, and dystrophic)—EB simplex has intraepidermal
blisters rather than subepidermal blisters, but it is
included here for completeness.

There are also systemic metabolic disorders in which

acquired alterations in the basement membrane molecules

of epidermis and nearby vessels allow easy injury and
blister formation. They are:

B Porphyria and pseudoporphyria

B Bullous drug eruption

Blisters can also form due to severe external injury to other-

wise normal epidermis. These are:

B Friction bulla

B Thermal injury

The blisters due to the metabolic disorders and severe injury

can be intraepidermal as well as subepidermal, a histologic

clue to their diagnosis.
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COMPOSITION OF THE INFLAMMATORY INFILTRATES AND OTHER
HISTOLOGIC FEATURES

Histologic features are also used to classify the subepidermal
vesiculobullous disorders. They can be identified by the
presence of:

B Eosinophils (BP, PG)

Eosinophils and neutrophils (EBA, MMP)

Neutrophils (BLE, LABD, DH)

Nonspecific infiltrates (bullous drug, porphyrias)

Vessel injury (EBA)

Very little inflammation (porphyrias, hereditary bullous
disorders, and external injury)

IMMUNOFLUORESCENCE PATTERNS AND MOLECULAR STUDIES

Immunofluorescence (IF) pattern studies are very helpful in

grouping the immunologic disorders. They can also be used

to map the location of the dermal-epidermal split in the

hereditary bullous disorders. A diagram and description of

each method commonly used for skin disorders is shown

in Figure 2.

B Direct immunofluorescence (DIF) (Fig. 2A)

B Indirect immunofluorescence (IIF) (Fig. 2B)

B ]IF utilizing salt-split skin (SSS) (Fig. 2C)

B Immunoblotting (IB) to determine molecular weight of
antigens

SUBEPIDERMAL VESICULOBULLOUS DISORDERS

BULLOUS PEMPHIGOID

Clinical:

Bullous pemphigoid is an acquired blistering disease of
the elderly, usually over the age of 60. Multiple medications
have been reported to induce bullous pemphigoid, however,
only furosemide has been convincingly implicated. Tense
bullae form on flexor arms and legs, abdomen, and groin
that heal without scarring. In urticarial BP, there are erythe-
matous edematous plaques without overt blisters that
resemble urticaria and sometimes eczema (Fig. 3A).

Histology:

B Subepidermal bulla forms a “clean split” of epidermis
from dermis (Figs. 3B—D)

B Blister roof smooth, not ragged (Fig. 3D)

B Usually no injury to epidermis (no apoptotic keratino-
cytes)

B Fosinophils usually the predominant cells within the
blister cavity and in dermis

B Fosinophils along the basement membrane zone—the
key to the diagnosis (Figs. 3C and E)

B Fosinophilic spongiosis (eosinophils in the epidermis),
occasionally

B In urticarial bullous pemphigoid, no blister seen, but
eosinophils tag the basal layer of keratinocytes of spon-
giotic epidermis (Fig. 3E) and the papillary dermis is
edematous

Differential Diagnosis:
Mucous membrane pemphigoid; pemphigoid gestationis;
epidermolysis bullosa acquisita

Immunofiuorescence:

B DIF: linear IgG and third component of complement (C3)
at the basement membrane zone of perilesional skin
(Fig. 3F). 1gG4 predominates.

B JIF: circulating antibodies to the basement membrane
zone of human skin or monkey esophagus in about
70% of patients with bullous pemphigoid

B JIF-SSS: immunoreactants localized to the epidermal side
(roof ) of the blister in 90% of patients (Fig. 3G)

Antigens:
B Hemidesmosomal proteins BPAgl (230 kDa) and BPAg2
(180 kDa, which is also known as collagen XVII)

Pathophysiology:

IgG antibodies bind to BP antigens and activate C; and
inflammatory mediators. Eotaxin, a chemokine, may
recruit eosinophils to the basement membrane zone.
Inflammatory cells release proteases at the basement mem-
brane zone, and hemidesmosomal proteins are degraded,
leading to blister formation.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

No scale No epidermal changes; stratum corneum
usually normal

Tense blister Split between epidermis and dermis in the
lamina lucida

Urticarial plaque Dermal edema

Classification Variants, Mutations, and Other:

B Chronic localized scarring pemphigoid (Brunsting-Perry)
is limited to skin (no mucous membranes) and is some-
times classified with mucous membrane pemphigoid

B Other variants include vesicular, vegetative, erythroder-
mic, urticarial, and nodular

B Individuals with BP can have oral lesions (up to 1/3 of
patients) and the distinction between BP with oral invol-
vement and mucous membrane pemphigoid is often a
clinical one

B A new ELISA for BPAg2 is very sensitive and can be
helpful in diagnosis of difficult cases

PEMPHIGOID GESTATIONIS

Synonym: Herpes gestationis.

Clinical:

B PG is a blistering disorder of young women during late
pregnancy (last trimester) or in the early postpartum
period. It can be exacerbated by oral contraceptives
and by repeat pregnancy with same partner

B PG is characterized clinically by urticarial plaques or
wheals that evolve to vesicles and bullae (Fig. 4A). The
eruption begins in the periumbilical area. About 5% of
neonates born to mothers with pemphigoid gestationis
may develop transient blisters.

Histology (Figs. 4C and D):
B Subepidermal blister with eosinophils; can resemble
bullous pemphigoid



B Necrotic basal keratinocytes occasionally (not seen in
bullous pemphigoid)
B Usually more subtle than bullous pemphigoid

Differential Diagnosis:
Bullous pemphigoid; mucous membrane pemphigoid; EBA

Immunofluorescence:

B DIF: C; at the basement membrane zone (Fig. 4B)

B JIF: Routine IIF usually negative. However, a special
complement fixing IIF study is usually positive

Antigens:
Hemidesmosomal protein 180 kDa BPAg2. Placenta may be
the source of antigens.

Pathophysiology:
Similar to bullous pemphigoid

Clinicopathological Correlation:
Similar to bullous pemphigoid (refer to the Clinicopathologic
Correlation table, under the section “Bullous Pemphigoid”).

ClassificationVariants, Mutations, and Other:

B There is a high association with HLA-B8 and DR3, DR4
haplotypes.

B Thereis a higher incidence of other autoimmune diseases
(Hashimoto’s, Graves, pernicious anemia) in individuals
with pemphigoid gestationis.

MUCOUS MEMBRANE PEMPHIGOID/CICATRICIAL PEMPHIGOID

Clinical:

B Mucous membrane pemphigoid is a chronic blistering
and scarring disorder involving mucosa, typically of
elderly patients. Oral involvement is seen in 80%,
ocular in 70%, and skin involvement in 20%. The oro-
pharynx and nasopharynx are most commonly involved.

B FEroded mucosal lesions are seen early, scarring is seen
later (Fig. 5A). Eye involvement leads to symblepheron,
where the scarred conjunctivae fuse together (Fig. 5B).

Histology (Figs. 5C—F):

B Mucosal-submucosal separation with submucosal
fibrosis (Figs. 5C and D)

B Blisters are uncommon, more typically, denuded submu-
cosa and a strip of epithelium are present because the
blister roof is sloughed (Fig. 5D)

B Like BP, smooth not ragged blister roof

B Submucosal infiltrates of lymphocytes, histiocytes,
plasma cells, eosinophils, and neutrophils (Figs. 5E and F)

B  Neutrophils predominate over eosinophils compared
with bullous pemphigoid

Differential Diagnosis:
B Bullous pemphigoid with mucosal involvement

Immunofluorescence:

B DIF: linear IgG and/or IgA and C; at the epidermal
basement membrane zone (Fig. 5G)

® JIF: low titer IgG and IgA antibodies that bind to the
basement membrane zone
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B JIF-SSS: most patients have immunoreactants on the
epidermal side of the salt-split skin (Fig. 5H); patients
with antibodies to laminin have immunoreactants on
the dermal side (base) of the salt-split skin.

Antigens:

Mucous membrane pemphigoid is a complex disease
phenotype. Immunoreactants include:

B Pure ocular with antibodies to 84 integrin

B  Mucous membrane and skin with antibodies to BP180
B Antibodies to laminin 5 (epiligrin) and laminin 6

Pathophysiology:
B Similar to bullous pemphigoid

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Scarring Immune cells making TGF-beta

Multiple variants (ocular, Different antigens

mucosal, cutaneous)

Mucosal or ocular localization Different antigens

Abbreviation: TGF, transforming growth factor.

Classification Variants, Mutations, and Other:
B Patients with antibodies to laminin may have increased
risk of an underlying solid neoplasm

DERMATITIS HERPETIFORMIS

Synonym: Duhring’s disease.

Clinical:

B Dermatitis herpetiformis is characterized by a symmetric
extremely pruritic papulovesicular eruption on the
extensor extremities (Fig. 6A).

B A diffuse “herpetiform” distribution of lesions that are
preceded by stinging sensation can also be seen
(Fig. 6B). The mean age of patients is 40.

B Dermatitis herpetiformis is associated with gluten-
sensitive enteropathy in up to 90% of patients, but
most patients are asymptomatic.

Histology (Figs. 6D and E):
B Infiltration of the papillary tips with neutrophils (micro-
abscesses), diagnostic of dermatitis herpetiformis

Differential Diagnosis:

Bullous lupus erythematosus; linear IgA bullous disease. A
rare variant of vasculitis, pustular vasculitis, has not only
papillary dermal pustules, but also vasculitis involving the
papillary dermal vessels.

Immunofluorescence:

B DIF: granular IgA in papillary tips on perilesional skin of
dermatitis herpetiformis (Fig. 6C)

B ]IF: circulating IgA antibodies to papillary tip immuno-
reactants not seen
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Antigens:

B (Circulating antibodies to endomysium of smooth
muscle, gliadin, and thyroid microsomal proteins are
present, but are probably not directly pathogenic.

Pathophysiology:

B JgA deposits in skin promote neutrophil recruitment to
basement membrane zone, where proteases are released
and degrade the basement membrane zone proteins,
leading to blister formation.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Location on extensor elbows,
knees

Exposed areas likely to be traumatized

Excoriations Areas of epidermal necrosis

Small vesicles Inflammation localized to papillary tips

ClassificationVariants, Mutations, and Other:

B HLA A1/B8/DR3, DQ2 common (95-100%) in dermati-
tis herpetiformis

B Increased incidence of GI lymphoma and non Hodgkin
lymphoma

B Hypochlorohydria and atrophic gastritis (antiparietal
cell antibodies); pernicious anemia associations

B Other associations: thyroid disease (thyroid microsomal
antibodies) and other autoimmune diseases (dermato-
myositis, myasthenia gravis, rheumatoid arthritis, and
lupus erythematosus)

LINEAR IGA BULLOUS DISEASE AND CHRONIC BULLOUS
DISEASE OF CHILDHOOD

This is the same disease in different age groups.

Clinical:

Linear IgA bullous disease is an acquired autoimmune
blistering disease that may be idiopathic or drug induced.
In children the disease is referred to as chronic bullous
disease of childhood. Cutaneous lesions of linear IgA
bullous disease (LABD) are usually nonscarring blisters,
often extensive on trunk and extremities. They are character-
ized by the “cluster of jewels” sign, with vesicles and bullae
at edges of polycylic lesions (Fig. 7A). Linear IgA bullous
disease resembles dermatitis herpetiformis or bullous pem-
phigoid, but is usually not symmetric. Patients with LABD
may occasionally have ocular involvement that can be indis-
tinguishable from mucous membrane pemphigoid. Chronic
bullous disease of childhood has a predilection for vesicles
and blisters in the diaper area.

Histology:

Linear IgA bullous disease and chronic bullous disease of

childhood are similar (Figs. 7C—F).

B Subepidermal bullae with eosinophil or neutrophil
predominance (Fig. 7C)

®  Neutrophils lined up along the basement membrane
zone—the best clue (Figs. 7D and E)

B Neutrophilic microabscesses like dermatitis herpetifor-
mis can be present (Figs. 7C and F)
B Effacement of the epidermal architecture

Differential Diagnosis:
B Bullous lupus erythematosus; bullous pemphigoid;
dermatitis herpetiformis

Immunofiuorescence:

B DIF: linear IgA at the basement membrane zone (Fig. 7B)

B [IF: circulating IgA antibodies that bind to monkey
esophagus in 30% to 50% of patients

B JIF-SSS: most circulating antibodies bind to the epider-
mal side of the split, but some bind to the dermal side,
suggesting complex antigens

Antigen:
Ladinin (LAD-1, now known to be an epitope of BPAg?2).
Some patients have antibodies to collagen VIL

Pathophysiology:

Antibody deposits lead to complement activation and
neutrophil accumulation at the basement membrane zone.
Release of proteases by neutrophils and degradation of
basement membrane proteins produces blister.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Vesicles and bullae on polycyclic
lesions

Neutrophils at the DEJ

Nonscarring Split in lamina lucida area

Abbreviation: DE), dermal-epidermal junction.

Classification Variants, Mutations, and Other:

B Vancomycin the best-documented causative drug

B Preceding infection and hematopoietic malignancy also
associated with linear IgA bullous dermatosis

BULLOUS LUPUS ERYTHEMATOSUS

Clinical:

Bullous lupus erythematosus is characterized by wide-
spread or localized nonscarring vesiculobullous eruption
on the upper trunk, face, scalp, and/or extremities
(Fig. 8A). The blistering is usually self-limiting and typically
occurs in a patient with a flare of known systemic lupus
erythematosus.

Histology (Figs. 8B and D):

B Linear neutrophilic interface dermatitis

B Sometimes papillary microabscesses of neutrophils as in
dermatitis herpetiformis

B Neutrophilic dust and extension of infiltrates into papil-
lary dermis (not seen in dermatitis herpetiformis or in
linear IgA bullous disease)

Differential Diagnosis:
B Dermatitis herpetiformis; linear IgA bullous disease



Immunofluorescence:

B DIF: always IgG, usually IgA, and sometimes IgM and C
along the basement membrane zone in granular (60%),
linear (40%), and sometimes mixed patterns

B JIF: circulating antibodies not usually seen when utiliz-
ing monkey esophagus epithelium

B JIF-SSS: immunoreactants that bind to the dermal side of
the split

Antigen:
B Collagen VII; same as EBA

Pathophysiology:
Autoantibodies to the noncollagenous domain of collagen
type VII attract neutrophils, which release proteases and
cause disruption of the basement membrane zone. Blister
formation is below the lamina lucida because of the location
of collagen VIL

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Localization on extremities
Small fragile blisters

Sun-exposed areas

Sparse infiltrates of neutrophils along
the BMZ

Abbreviatiom: BMZ, hasement membrane zone.

Classification Variants, Mutations, and Other:

B Patients with systemic lupus erythematosus that develop
bullous lupus have a high incidence of HLA-DR2.

EPIDERMOLYSIS BULLOSA ACQUISITA

Clinical:

There are three types of EBA characterized by:

B Acral blisters that heal with milia and scarring (chronic
noninflammatory mechanobullous disease) (Fig. 9A)

B Widespread vesiculobullous disease like BP (inflam-
matory)

B Scarring oral lesions in 30% to 50%. Many of these reclas-
sified with mucous membrane pemphigoid

Histology:

B Subepidermal blister (Fig. 9B)

B Mixed infiltrates of lymphocytes, many neutrophils and
eosinophils at the basement membrane zone (Figs. 9C
and D)

B Fibrin and mixed inflammatory cells (neutrophils, eosi-
nophils) in the lumen of bulla (Fig. 9D)

Differential Diagnosis:
B Bullous lupus erythematosus; bullous pemphigoid;
antiepiligrin mucous membrane pemphigoid

Immunofiuorescence:

B DIF: linear IgG (100%) and C’(50%) at the basement
membrane zone (Fig. 9E)

B JIF: circulating antibodies that bind to the basement
membrane zone in 50% of individuals

B []F-SSS: immunoreactants that bind to dermal side of
dermal—-epidermal split (Fig. 9F)
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Antigens:
B The noncollagenous domains (NC1 and NC2) of collagen
VII—a component of anchoring fibrils

Pathophysiology:
Antibodies to collagen may destabilize collagen fibers, and
combined with trauma could contribute to blistering.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Scarring vs. nonscarring Different antigens

variants

Exposed areas likely to be
traumatized

Location of scarring on extremities

Classification Variants, Mutations, and Other:

B A subset of patients with milder disease has antibodies to
the collagenous domain of Type VII collagen.

B There is a strong association with inflammatory bowel
disease (Crohn disease), other autoimmune diseases,
and HLA-DR?2 in blacks.

JUNCTIONAL EPIDERMOLYSIS BULLOSA

Clinical:

Junctional EB (JEB) is a rare nonscarring mechanobullous
disease due to heterogeneous autosomal recessive mutations
in basement membrane zone proteins. There are six clinical
variants with variable clinical expression depending on the
mutation.

Histology:

Depends on the variant form and severity of the mutation

B Pauci-inflammatory subepidermal bulla (Fig. 10B)

B Split between epidermis and dermis is above the lamina
densa in the lamina lucida

Immunofiuorescence:

There is no immunologic basis for hereditary JEB. However,
the location of the split can be mapped with antibodies to
known basement membrane zone antigens, helping to
distinguish junctional EB from EB simplex or dystrophic
EB (see later).

Pathophysiology:

Mutations in structural molecules in the lamina lucida
cause the basement membrane zone to be easily damaged
by friction, leading to a blister after trauma.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Hereditary mechanobullous  Pauci-inflammatory

Nonscarring Split in lamina lucida

Different molecular defects due to different
mutations

Variable severity
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ClassificationVariants, Mutations, and Other:

B Mutations in laminin 5, BPAG 180, a6 integrin, f4 integ-
rin laminin have been identified.

B The clinical subvariants reflect the different phenotypes
generated by these different mutations.

B Lethal JEB (Herlitz type) is due to a severe defect or
absence of laminin 5.

B Nonlethal JEB (mitis) is due to less severe mutations in
several genes.

B Generalized atrophic benign epidermolysis bullosa is
often due to missense mutations in laminin 5.

B More than half of JEB cases have one or two recurrent
nonsense mutations in the LAMB3 gene, useful for
mutation analysis and prenatal testing.

DYSTROPHIC EPIDERMOLYSIS BULLOSA (AUTOSOMAL DOMINANT
AND RECESSIVE)

Clinical:

Dystrophic epidermolysis bullosa (DEB) is an inherited
mechanobullous disorder. The clinical subvariants reflect
the different phenotypes generated by several different
mutations. Dominant inherited DEB is milder (Figs. 11A
and B). Recessive inherited DEB (Hallopeau-Siemens) is
usually severe, causing loss of digits in a chronic scarring
and disfiguring disease (Fig. 11C). Aggressive squamous
cell carcinomas develop in areas of chronic erosions in
patients with recessive dystrophic EB who survive childhood.

Histology:

Both types of dystrophic EB are similar, but vary in degree of

scarring

B Pauci-inflammatory subepidermal bulla (Fig. 11D)

B Split between epidermis and dermis is below the lamina
densa

B Little scarring in autosomal dominant form

B Prominent scarring in autosomal recessive form
(Figs. 11D and E)

B Invasive squamous cell carcinomas can develop in the
autosomal recessive form (Fig. 11F)

Immunofluorescence:

There is no immunologic basis for dystrophic EB, but the
location of the split can be mapped by immunologic
methods.

Pathophysiology:
Mutations in structural proteins of the anchoring fibril result
in a blister that forms below the lamina densa after trauma.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Hereditary mechanobullous Pauci-inflammatory

Location of the dermal-epidermal split
within or below lamina lucida and
severity of the mutations

Scarring vs. nonscarring

ClassificationVariants, Mutations, and Other:

B Anchoring fibrils are diminished (autosomal dominant)
or absent (autosomal recessive) due to mutations in
collagen VIIA

PORPHYRIA AND PSEUDOPORPHYRIA

Clinical:

B Porphyria is a photo-induced bullous disease due to
circulating porphyrins that are endogenous phototoxic
agents. Porphyria cutanea tarda is the most common
form seen by dermatologists. Dyspigmentation and
skin fragility with bullae, scarring, and milia in sun-
exposed areas are seen (Fig. 12A). Hands and face are
commonly involved. Increased facial hair growth can
be present (Fig. 12B). Porphyrin studies are abnormal.

B Pseudoporphyria is similar to porphyria, but the mech-
anism of blistering is unknown.

B Pseudoporphyria can be triggered by drugs (naprosyn,
ibuprofen) and by chronic renal failure in an individual
on dialysis. Porphyrin studies are usually normal.

Histology:

Porphyria:

B Pauci-inflammatory subepidermal bulla with variable
neutrophils, depending on the degree of necrosis
(Fig. 12C)

B “Festooning” with preservation of dermal papillae on the
floor of the blister, another diagnostic feature (Figs. 12C
and D)

B Dramatic homogeneous eosinophilic PAS+ deposits
around thickened elongated papillary dermal vessels—
a diagnostic feature (Figs. 12D and E)

B “Caterpillar bodies” (rows of dead keratinocytes in the
epidermis) less often seen

Pseudoporphyria:

B Like porphyria, but characteristic features “downgraded”
B Less festooning

B Less prominent PAS+ deposits around vessels

Immunofluorescence:

B DIF: mantle of Ig deposits (all classes) around vessels
and at basement membrane zone in both porphyria and
pseudoporphyria, due to nonspecific “sticking”, not auto-
immune basis (Fig. 12F). Granular C5b-9 in vessel walls

B ]IF: no circulating antibodies

Pathophysiology:

Porphyrias are photoactive molecules that absorb in the
visible violet light spectrum, and mediate oxidative
damage to molecules in the skin. Basement membranes of
epidermis and superficial vessels are targets producing
lesions in sun-exposed skin.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Thickened basement membranes of
epidermis and vessels leads to
“festooning”

Photoproduct damage to base-
ment membrane zones and ker-
atinocytes explains localization

on sun-exposed acral skin Damage to keratinocytes leads to

caterpillar bodies (necrotic
keratinocytes)

Chronic injury to epidermis and
dermis

Scarring and milia



ClassificationVariants, Mutations, and Other:

B Porphyria cutanea tarda (PCT) can be familial or spora-
dic. In both, exposure to environmental factors can
trigger disease.

B Patients with PCT may have predisposing mutation in
hemachromatosis (HCT) gene.

B Polyhalogenated aromatic hydrocarbons can cause
“epidemic” toxic porphyria.

B Hepatitis C virus is a common precipitating factor
for PCT.

BULLOUS DRUG ERUPTION

Clinical:
Uncommon severe reaction to drug/medication

Histology:

B Cytotoxic dermatitis with damage to basal keratinocytes
leading to bulla (Fig. 13A and B)

B “Ragged split” at DEJ (Fig. 13B)

B Apoptotic keratinocytes in epidermis (Fig. 13A)

B FEosinophils in perivascular dermal infiltrates—good clue
to drug eruption
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Immunofluorescence:
B JF: negative, not usually done

Pathophysiology:

Cytokines and chemokines released in hypersensitivity reac-
tion lead to inflammatory cell influx. Injury to epidermal
keratinocytes occurs directly via cytotoxic T cells and
indirectly via secreted cytokines such as TNF-a.

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Injury to keratinocytes causes blister
and apoptotic keratinocytes in
mid-spinous layer of epidermis

Intraepidermal and subepider-
mal vesicles and bullae

Perivascular lymphocytic infiltrates with
eosinophils

Drug-induced Type IV
hypersensitivity
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Keratinocytes

Bullous pemphigoid
Pemphigoid gestationis
Mucous membrane pemphigoid

Hemidesmosomes

Linear IgA bullous dermatosis

Salt Split Skin ™

Separation Anchoring filaments
P v ]

Linear IgA bullous dermatosis

Figure 1 Schematic of the basement membrane zone antigens recognized
. . . by autoantibodies in the immune-mediated subepidermal vesiculobullous
Epidermolysis bullosa acqwsﬂa ; L . ) ) )

Bullous lupus erythematosus Collagen VIIIAnchorlng fibrils d|sorde_rs. S_alt split skin separa'uon_occurs in the lamina lucida, wh(_ere _
anchoring filaments are found. Hemidesmosomes are the target antigens in
bullous pemphigoid, pemphigoid gestationis, and mucous membrane
pemphigoid. Mucous membrane pemphigoid is heterogeneous with most
individuals having immunoreactants on the epidermal side of the blister while

. Anchoring plaque ° occasional patients have immunoreactants on the dermal side of the blister.
Linear IgA bullous disease antibodies are complex and bind a variety of
. T . antigens above and below the lamina lucida. Collagen VIl /anchoring fibrils
are the target antigens of epidermolysis bullosa acquisita and bullous lupus
erythematosus.

(A) (B)
Direct Immunofluorescence Indirect Immunofluorescence

(DIF) (IIF)

e

1 Normal skin Patient's  Labeled antibodies
1 Patient's skin 2 Labeled antibodies 2 piood 3

©

Figure 2 Immunofluorescence methods. (A) Direct immunofluorescence (DIF) method uses
fluorescein-labeled antibodies (IgA, IgG, IgM) to immunoglobulins or complement that is
deposited in the BMZ area in patient’s skin. (B) Indirect immunofluorescence (IIF) method
uses fluorescein-labeled antibodies to immunoglobulins to test if patient’s blood contains
circulating antibodies that will bind to BMZ molecules in normal skin. (C) Salt split skin
(SSS) method uses normal or patient’s skin treated with 1 M NaCl to separate epidermis and
dermis in the lamina lucida. Labeled antibodies determine if antigens are on the epidermal or
dermal side of the split. In this example, bullous pemphigoid antigen (BP) is part of the
hemidesmosome, and is found on the epidermal side of the artificial blister induced by 1 M
NaCl.
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(D)

Figure 3 Bullous pemphigoid.

©

Figure 4 Pemphigoid gestationis.
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©

Figure 5 Mucous membrane pemphigoid.

Figure 6 Dermatitis herpetiformis.
(Continued)
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Figure 6 Continued.

(D)

(A)

Figure 7 Linear IgA bullous dermatosis.

Figure 8 Bullous lupus erythematosus.
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(A) (B)

Figure 9 Epidermolysis bullosa acquisita.

(A)

Figure 10 Junctional epidermolysis bullosa.

(B)

(A)

()

Figure 11 Dystrophic epidermolysis bullosa. (Continued)
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(D)

Figure 11 Continued.

(B)

(A)

Figure 12 Porphyria.

Figure 13 Bullous drug eruption.
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VASCULITIS: AN OVERVIEW

Vasculitis is an inflammation directed at blood vessels, which
can lead to vessel wall destruction with hemorrhage and
aneurysm formation or stenosis, due to intimal hyperplasia.
Vasculitis can be a primary process (no known cause or associ-
ation, e.g., Wegener’s granulomatosis), a disorder secondary to
drug ingestion, infection, or the presence of a systemic disease
(e.g., rheumatoid arthritis), or an incidental phenomenon,
the happenstance of a local factor such as trauma or degrada-
tive enzymes and reactive oxygen species from a neutrophilic
dermatosis. Systemic and localized vasculitis syndromes
often affect the skin and subcutis, probably due to the skin’s
large vascular bed, local hemodynamic factors (e.g., stasis in
lower extremities), and environmental influences (e.g., cold
exposure, chronic inflaimmation). To definitively diagnose
vasculitis, evidence of inflammatory vessel wall destruction
must be found. When a vasculitis syndrome affects the skin,
cutaneous biopsy is the most effective method to determine
the presence of vasculitis and exclude pseudovasculitis dis-
orders such as purpura fulminans or cholesterol embolus syn-
drome. Nonetheless, a biopsy diagnosis of vasculitis cannot
stand by itself, as it must be correlated with clinical history,
physical and laboratory findings, and/or angiographic
features to make a more specific diagnosis. For instance, the
diagnosis of cutaneous leukocytoclastic angiitis (a.k.a., allergic
or hypersensitivity vasculitis) requires that the systemic
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manifestations of vasculitis be sought and found absent by
review of systems, physical exam, and laboratory studies. In
contrast, the confident diagnosis of Wegener’s granulomatosis
requires the fulfillment of several criteria: (i) biopsy or surro-
gate marker (infiltrates or cavities) for granulomatous inflam-
mation of the respiratory tract, (ii) biopsy verified
neutrophilic vasculitis in small-to-medium sized vessels or
biopsy/surrogate marker for glomerulonephritis / proteinuria
and hematuria, or positive circulating antineutrophil cyto-
plasmic antibodies ((ANCA), and (iii) lack of eosinophilia in
blood and biopsy samples.

Classification:

Classification of vasculitis is based on the dominant blood
vessel size involved, the distinction between primary and sec-
ondary vasculitis, and the incorporation of pathophysiologic
markers such as direct immunofluorescent (DIF) examination
for vascular and/or basement membrane zone immune-
complexes, and antineutrophil cytoplasmic antibodies
(ANCA). In skin hematoxylin and eosin stained sections, sep-
arating vasculitic disorders first by vessel size and extent of
involvement, that is, superficial perivascular versus pan-
dermal and/or subcutaneous, then by the predominant
inflammatory cellular component allows for quick classifi-
cation and determination of a relevant differential diagnosis.
Consideration of DIF data (presence of vascular immune com-
plexes) and ANCA status will further narrow the differential
diagnosis. (Fig. 1 and Table 1). In general, Henoch Schonlein
purpura (HSP) and cutaneous leukocytoclastic angiitis (CLA)
affect the superficial vessels of the skin whereas polyarteritis
nodosa (PAN), nodular vasculitis (Nod Vas) and giant cell
arteritis (GCA) affect deep muscular vessels found at the
dermal-subcutis junction or in subcutis. Cryoglobulinemic
vasculitis (CV), connective tissue disease (CTD) vasculitis,
and antineutrophilic antibody associated vasculitides
(ANCA + vasculitis) can affect both small and muscular
vessels (although not necessarily in the same biopsy). The
diagnostic yield of a skin biopsy is greatly influenced by
the depth biopsy. In general, punch biopsy or excision biopsy
extending into the subcutis is the preferred means to
sample a vasculitic lesion in order to sample vessels of all sizes.

Clinical Presentation of Vasculitis:

B All ages affected, range 1 to 90; adults >> children,
females > males
B Adults, mean age 47 years
B  Children, mean age seven years

B Seven to ten days interval after exposure to a trigger such
as a drug or infection
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Table 1 Classification of Cutaneous Vasculitis by Histologic
Findings and Laboratory Studies

SMALL VESSEL VASCULITIS
B Neutrophilic
B Immune-complex mediated (DIF+)
Cutaneous leukocytoclastic angiitis (a.k.a. hypersensitivity
vasculitis and LCV)
Henoch-Schonlein purpura
Acute infantile hemorrhagic edema
Urticarial vasculitis
Chronic localized fibrosing vasculitis: Erythema
elevatum diutinum, granuloma faciale, inflammatory
pseudotumors
B Incidental vasculitis (DIF+)
B Sweet’s syndrome and Pustular vasculitis of the dorsa of
the hands
B Eosinophilic
B Eosinophilic vasculitis, primary or secondary to connective
tissue disease or parasites, and in some cases of Churg
Strauss Syndrome
B Granulomatous
B Postherpetic eruptions
B Necrobiosis lipoidica (some lesions)
B Lymphocytic
B Rickettsial and viral infections
B Lichenoid dermatitides, some cases, e.g., pityriasis lichenoides,
graft vs. host disease, perniosis
B T cell lymphomas: angiocentric T cell lymphoma, lymphomatoid
papulosis, mycosis fungoides
B Rare drug reactions and arthropod assaults

MIXED, PREDOMINATELY SMALL, AND MEDIUM VESSEL VASCULITIS
B Neutrophilic
B Immune-complex mediated (DIF+)
B Cryoglobulinemic vasculitis
B Hypocomplementemic urticarial vasculitis syndrome
B Connective tissue disease vasculitis (e.g., lupus, rheumatoid
arthritis, Sjogren’s syndrome)
B ANCA associated/pauci-immune (DIF—)
B Wegener’s granulomatosis
B Microscopic polyangiitis (microscopic polyarteritis nodosa)
B Churg-Strauss syndrome
B Drug-induced ANCA vasculitis
B Miscellaneous/other
B Behcget’s disease
B Septic vasculitis
B Lymphocytic
B Degos’ disease
B Rickettsial and viral infections
B Collagen tissue disease vasculitis (e.g., Sjogren’s syndrome,
lupus vasculitis)
B Behcet'’s disease

MEDIUM (TO LARGE) MUSCULAR VESSEL VASCULITIS
B Neutrophilic
B Polyarteritis Nodosa, classic, and cutaneous
B Nodular vasculitis (erythema induratum)
B Eosinophilic
B Juvenile temporal arteritis
B Granulomatous
B Giant cell (temporal) arteritis
B Takayasu’s arteritis
B Postherpetic eruptions
B Lymphocytic
Sneddon’s syndrome
Degas’ disease
Beurger’s disease (thromboangiitis obliterans)
Superficial thrombophlebitis (Mondor’s disease, sclerosing
lymphangiitis)
B Kawasaki disease

Abbreviations: ANCA, antineutrophil cytoplasmic antibody; CLA, cutaneous leukocyto-
clastic angiitis; DIF+, direct immunfluorescence examination of skin lesions shows
vessel wall immune-complexes and/or complement deposition; LCV, leukocytoclastic
vasculitis.

B Mean interval time of six months, range days to years, for
cutaneous vasculitis developing secondary to coexisting
systemic disease

B Course of cutaneous vasculitis follows three patterns:

B Single acute, self-limited episode of vasculitis (single
crop of lesions, which resolve in several weeks, no
longer than six months) typically associated with a
drug or infectious trigger (~60% of all cases)

B Relapsing disease (recurring crops) with symptom
free periods (~20%) usually found in patients with
HSP and connective-tissue disease associated vascu-
litis

B Chronic, unremitting disease often associated with
cryoglobulinemia and malignancy (~20%)

B Fatal disease with cutaneous vasculitis occurs in a
small minority of patients (<4%)

B Overall duration of cutaneous vasculitis has a mean of 28
months, median of 3.7 months, and ranges from 1 week
to 318 months. Duration is dependent on etiology (see
subsequently).

Sites Affected:

B Lower extremities, dependent areas, and regions covered
by tight fitting clothes (e.g., sock collar) most frequently
affected

B Upper extremities > trunk > head and neck

Clinical Morphologies:
B Most common
B Erythematous and purpuric macules
B Palpable purpura
®  Hemorrhagic vesicles and bullae
B Nodules, dermal and subcutaneous
B [ess common
B Pustules
B  Urticaria and annular lesions
B Ulcers
B Livedo reticularis
B Infrequent/rare
B Splinter hemorrhages and nail fold infarcts (Bywater
lesions)
Infarcts
Digital gangrene
Pyoderma gangrenosum-like lesions
Palmar or digital erythema

Clinicopathologic Correlation:

The size of vessel affected by vasculitis correlates with clini-
cal morphology (Fig. 2). Sparse superficial perivascular
neutrophilic infiltrates associated with nuclear debris and
extravasated red blood cells result in urticarial papules
and plaques, which resolve with residual pigmentation.
Cutaneous leukocytoclastic vasculitis most commonly pre-
sents with purpura, palpable, and nonpalpable, of the lower
extremities, which correlates with superficial dermal small
vessel vasculitis (Fig. 2A). Extensive vesicle and bullae for-
mation with epidermal necrosis superimposed on purpura
will most often show pandermal small vessel neutrophilic
vasculitis (Fig. 2B). Biopsy of infarcts, digital gangrene and
ulcers as pictured herein will demonstrate muscular vessel
arteritis at the base of the lesion, if sampled well (Fig. 2C).
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Table 2 Clinical Manifestations of Vasculitis Based on Vessel Size Affected

Large

Medium

Small

Limb claudication

Asymmetric blood
pressure

Absence of pulses
Aortic dilation

Bruits

Cutaneous nodules

Ulcers

Livedo reticularis

Pitted palmar/
digital scars

Digital Gangrene

Mononeuritis

Aneurysms
Infarct

Hypertension
(renal artery)

Purpura

Urticaria

Vesiculobullous lesions

Splinter
Hemorrhages

Scleritis, episcleritis,
uveitis

Palisaded neutrophilic
granulomatous
dermatitis®

Glomerulonephritis
Gastric colic

Pulmonary
hemorrhage

Note: Constitutional symptoms: fever, weight loss, malaise, arthralgias, and arthritis are common to vasculitic syndromes of

all vessel sizes

%a.k.a extravascular necrotizing granuloma. Small vessel neutrophilic vasculitis is frequently seen in the vicinity of

granulomas and necrosis.
Source: Saleh and Stone, 2005.

Table 2 details the clinicopathologic correlation of vessel
caliber affected by vasculitis with clinical findings.

Definition and Histologic Criteria:

The term vasculitis should reflect conditions in which
inflammatory cells significantly damage vessels and not
merely transverse them to enter the surrounding tissue
and impart the histologic picture of perivasculitis. Fibrinoid
necrosis (fibrin deposition within and around the vessel
wall) is a common histologic feature of nearly all, early
vasculitic lesions and is due to the accumulation of plasma
proteins, including coagulation factors that are converted
to fibrin, at sites of vessel wall destruction. The diagnosis
of vasculitis can be unequivocally made if there are inflam-
matory infiltrates within and around the walls of vessels
accompanied by fibrin deposition (fibrinoid necrosis).
Table 3 lists the histologic criteria required for the diagnosis
of vasculitis, and Figure 3 illustrates diagnostic histology for
small and medium vessel vasculitis. Albeit sparse, the pre-
sence of neutrophils and nuclear debris and fibrin in the
wall of this capillary-post capillary venule is sufficient histo-
logic findings for the diagnosis of vasculitis (Fig. 3A). Exten-
sive intramural fibrin deposits associated with perivascular
neutrophils and nuclear debris is the most common histo-
logic finding in cutaneous leukocytoclastic —angiitis
(Fig. 3B). Muscular vessel arteritis can be diagnosed when
inflammatory cells infiltrate and disrupt the vessel intima
and/or media (Fig. 3C). Elastic tissue stain reveals segmental
loss of the elastic lamina (red arrow), scarring of the media,
and residual giant cell inflammation in this biopsy from
patient with polyarteritis nodosa (Fig. 3D).

In addition, some patients with systemic disease will
exhibit histologic findings concomitant to the vasculitis
that will point to etiology and/or diagnosis, such as granu-
lomatous dermatitis, dermal eosinophilia, or dermal neutro-
philia (Table 4 and Fig. 4). Angiocentric fibrosis associated
with foci of leukocytoclasis (Fig. 4A) can be seen in some
cases of cutaneous inflammatory pseudotumor. Eosinophilic
or “red” extravascular granulomas (palisaded neutrophilic

Table 3 Histologic Diagnostic Criteria for Cutaneous
Vasculitis

Histologic signs of acute (active) vasculitis
Demal small vessels (venules and arterioles) (2 of 3? criteria needed)
Angiocentric™” and/or angioinvasive inflammatory infiltrates

Disruption and/or destruction of vessel wall by inflammatory
infiltrate®

Intramural and/or intraluminal fibrin deposition (“fibrinoid necrosis”)?
Dermal-Subcutaneous muscular vessels (small arteries and veins)

Infiltration of muscular vessel wall by inflammatory cells®

Intramural and/or intraluminal fibrin deposition (“fibrinoid necrosis”)*°

Secondary changes of active vasculitis (suggestive of, but not
diagnostic of vasculitis)®

RBC extravasation (petechiae, purpura, hematoma)

Nuclear dust, perivascular (leukocytoclasia)

Endothelial swelling, sloughing or necrosis

Eccrine gland necrosis (or regeneration with basal cell hyperplasia)
Ulceration

Necrosis/infarction

Histologic Sequelae of Vasculitis (chronic signs and healed
lesions of vasculitis)

Lamination (onion-skinning) of vessel wall constituents”
(concentric proliferation of pericytes and smooth muscle cells)
Lumenal obliteration (endarteritis obliterans)”

Intimal or medial proliferation of cellular elements leading to lumenal
occlusion with preservation of the internal elastic lamina

Segmental or complete loss of elastic lamina in medium and large
vessels associated with acellular scar tissue®

Reactive angioendotheliomatosis

Neo-vascularization of vessel adventitia

?Required for diagnosis of vasculitis.

bOther types of vessel injury can cause same pattern.

®Intraluminal fibrin deposition can be found in nonvasculitic arterial lesions such
as malignant hypertension and antiphospholipid antibody syndrome.

Source: From Ref. 1.
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Table 4 Histologic Patterns Associated with Systemic
Vasculitis and/or Indicative of Etiology

Lamellar or Storiform Fibrosis
Erythema elevatum diutinum, granuloma faciale or inflammatory
pseudotumor

Diffuse (sparse) Dermal Granulocytic Infiltrates
Tissue neutrophilia
Urticarial vasculitis associated with systemic lupus erythematosus
Tissue eosinophilia
Churg Strauss syndrome, hypereosinophilic syndrome with vasculitis
Palisaded and Neutrophilic Granulomatous Dermatitis®
“Red” extravascular granuloma (eosinophils, flame figures)
Churg Strauss syndrome, Wegener’s granulomatosus (rarely)
“Blue” extravascular granuloma (neutrophils, nuclear dust)
Wegener’s granulomatosus, rheumatoid vasculitis
Churg Strauss syndrome (rarely)
Vacuolar Interface Dermatitis (Sometimes Dermal Mucin Deposition)
Connective tissue diseases: lupus erythematosus, dermatomyositis
“Pustular” Dermatosis with Intraepidermal or Subepidermal Neutrophilic
Abscesses
Infectious trigger, septic vasculitis

2Also known as Winklemann’s granuloma, Churg-Strauss granuloma, extravascu-
lar necrotizing granuloma, and rheurmatoid papules.
Source: From Ref. 1.

granulomatous dermatitis with eosinophils) are found in the
papular and nodular extremity lesions of Churg-Strauss syn-
drome (Fig. 4B). Early “blue” extravascular granulomas
(palisaded neutrophilic granulomatous dermatitis) are
found in some papular and nodular lesions in rheumatoid
vasculitis and Wegener’s granulomatosis (Fig. 4C). Subepi-
dermal pustules are seen in this case of cutaneous vasculitis
triggered by bacterial pharyngitis (Fig. 4D).

Etiology and Epidemiology

Cutaneous vasculitis can represent a primary or idiopathic
process, a secondary process associated with another sys-
temic, often chronic inflammatory disease, or an eruption
triggered by infection or recent drug ingestion. Table 5
lists the frequency of finding coexisting systemic disease,
specific vasculitis triggers (drug or infection), or primary
systemic vasculitis syndrome in patients presenting with
cutaneous vasculitis. The annual incidence of biopsy-
proven cutaneous vasculitis ranges from 39.6 per million to
59.8 per million. In contrast, the rate for primary systemic
vasculitis is 115.04 per million.

Pathophysiology:

Fibrinoid necrosis is the morphologic endpoint for most
forms of inflammatory mediated vascular injury. Many differ-
ent pathogenic mechanisms such as immune complex-Arthus
reaction, endotoxin-Schwartzman reaction, and venom from
Loxoscelism all lead to activation of neutrophils and abnormal
neutrophil diapedesis—two factors that may be common
denominators in pathogenesis of neutrophil associated
small vessel vasculitis. Other morphologic patterns of
inflammatory-mediated vessel injury (vasculitis) exist,
which include lymphocytic endarteritis and endarteritis
obliterans of transplant vascular rejection (so-called trans-
plant endarteritis and sclerosing transplant vasculopathy).
This form of inflammatory vascular injury is not typically
associated with abundant fibrin deposits and destruction of
the vessel wall with loss of the elastic lamina. This latter his-
tology can overlap with vaso-occlusive disorders such as

Table 5 Frequency of Specific Vasculitic Syndromes
Associated with Biopsy Proven Vasculitis

Cutaneous Vasculitic Syndrome Frequency®

Cutaneous (idiopathic) leukocytoclastic
angiitis

39.0%, 3-72%

10.1%, 0-88%
4.4%, 0-13%
1.1%, 0-6%
2.5%, 0-10%

Henoch-Schonlein purpura

Primary systemic vasculitis
Wegener’'s Granulomatosis
Polyarteritis nodosa
Churg-Strauss syndrome 0.6%, 0-8%
Giant cell arteritis 0.1%, 0-2%
Microscopic polyangiitis <1%°

11.7%, 0-44%
3.5%, 0-19%
5.2%, 0-20%
1.3%, 0-25%

4.2%, 0-15%
0.6%, 0-3%
0.2%, 0-2%
0.7%, 0-8%
2.9%, 0-28%

22.5%, 0-62%
3.1%, 0-22%

Connective tissue disease
Systemic lupus erythematosus
Rheumatoid arthritis
Sjogren syndrome

Other systemic disorders
Behgets disease
Sarcoidosis
Inflammatory bowel disease
Cryoglobulinemic vasculitis

Infections (mostly upper respiratory tract)
Viral hepatitis

Streptococcus sp 2.1%, 0-28%
Septicemia/severe bacterial infections 1.2%, 0-11%
Drugs 20.1%, 0-69%
Malignancy 4.3%, 0-16%

®Mean %, range.

I'Many cases reported in the older literature labeled as polyarteritis nodosa would
be classified today as microscopic polyangiitis per Chapel Hill Consensus confer-
ence criteria. Greater than 100% sum for associations is due to coexistence of
suspected drug and infection and/or systemic inflammatory disease in some
instances.

Source: From Ref. 1.

the antiphospolipid antibody syndrome. Although nonim-
munologic factors such as direct infection of endothelial
cells can cause vasculitis, most vasculitic lesions are mediated
by immunopathogenic mechanisms that can be classified into
four basic types of hypersensitivity reactions per Coombs and
Gell (Table 6). Other immunopathologic mechanisms such as
antibody neutralization (e.g., activation/deactivation of
endothelial cell function by antibody binding), granuloma-
tous inflammation resulting from nonimmune mechanisms,
and T-cell mediated cytotoxic reactions may also cause
some forms of vasculitis. The majority of cutaneous lesions
of vasculitis are due to immune complex deposition/type
III hypersensitivity reactions as approximately 80% (range
54-100%) of DIF exams are positive for vessel wall immuno-
globulin and/or complement deposition (Fig. 5). Comp-
lement, specifically, C3, is the most common and the longest
lasting immunoreactant detected in cutaneous vasculitis;
Figure 4, top left shows extensive C3 vascular deposition.
Activation of the membrane attack complex (C5b-9) is
thought to mediate endothelial damage due to immune
complex mediated vasculitis (Fig. 5A, inset). Isolated or
dominant IgA vascular deposits characterize lesions of HSP
(Fig. 5B). Indirect immunofluorescence is used to detect
and monitor the presence of ANCA. Cytoplasmic or
cANCA is both relatively sensitive and specific for Wegener’s
granulomatosis (Fig. 5C). Perinuclear or pANCA are less
specific than cANCA for systemic vasculitis and are fre-
quently detected in Churg Strauss syndrome and microscopic
polyangiitis (Fig. 5D).
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Table 6 Pathogenic Mechanisms of Vasculitis and Their Clinical Diagnostic and Histologic Correlates

Pathogenic Mechanism Vasculitic Syndrome Vasculitis Pattern
Direct infection Rickettsial infections Lymphocytic small vessel vasculitis
Type | Anaphylactic Eosinophilic vasculitis Eosinophilic small vessel vasculitis
Churg Strauss Syndrome Eosinophilic small and medium vessel vasculitis®
Type Il Cytotoxic-cytolytic antibody Wegener’s granulomatosis Neutrophilic mostly small and medium vessel vasculitis

Microscopic polyangiitis

Type Il Inmune complex Henoch-Schonlein Purpura
Cutaneous leukocytoclastic angiitis
Cryoglobulinemic vasculitis
Polyarteritis nodosa

Type IV Delayed hypersensitivity Giant cell arteritis
Chronic graft vs. host disease

Sneddon’s Syndrome

Dego’s disease

2Eosinophils are as numerous or more numerous than neutrophils.
Source: From Ref. 1.
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Neutrophilic mostly small and medium vessel vasculitis
Neutrophilic small vessel vasculitis

Neutrophilic small vessel vasculitis

Neutrophilic mostly small and medium vessel vasculitis
Neutrophilic medium vessel vasculitis

Granulomatous medium vessel vasculitis

Lymphocytic small vessel vasculitis

Lymphocytic medium vessel vasculitis followed by
endarteritis obliterans

B Symptoms of pruritus, stinging, tenderness, and/or
burning are common
B Resolution of individual lesion over three to four
weeks
B Residual ecchymosis or hyperpigmentation
B Minority of patients (<10%) have relapsing or
persistent disease
B Cryoglobulins, arthralgias, normal tempera-
ture, and ulcers are associated with relapsing
or persistent vasculitis
B Rarely, a minority of patients will show severe
disease in the form of:
B Necrosis, ulceration, bullae, or nodules
B Trunk and upper extremity involvement
Minor arthralgias and constitutional symptoms of fever
and/or malaise

6. Sunderkotter C, Seeliger S, Schonlau F, et al. Different pathways ® No evidence _Of systemic disease by review of
leading to cutaneous leukocytoclastic vasculitis in mice. Exp systems, physical exam (e.g., no neuropathy), or
Dermatol 2001; 10(6):391-404. laboratory exam (normal complete blood count, urine

analysis)
Histology (Fig. 6):
CUTANEOUS LEUKOCYTOCLASTIC ANGIITIS B In lesions less than 48 hours old:

Synonyms: Hypersensitivity vasculitis; allergic vasculitis;
necrotizing vasculitis; leukocytoclastic vasculitis; primary
cutaneous small vessel vasculitis.

Clinical Presentation (Fig. 6):
B All ages, both sexes affected, mostly middle-aged adults
B Most cases idiopathic; prolonged exercise, infectious or
drug trigger in remainder
B Single or recurrent crops of palpable purpura affecting u
lower extremities
B Dependent areas of buttocks, lower legs, ankles and
feet
B Areas of friction or constant pressure such as skin
underlying belt, or sock collar are also frequently
affected

B Small vessel neutrophilic vasculitis affecting super-
ficial dermal vessels
B Varying degrees of extravasation of red blood
cells
B+ subepidermal vesicle formation and/or epi-
dermal necrosis
B Perivascular eosinophils often prominent in drug
related cases
B DIF: vascular C3, IgM, and fibrinogen, less frequent
IgG and IgA
In lesions greater than 48 hours of age
B Mixed infiltrates with lymphocytes predominating
with increasing age
B Rare nuclear debris, fibrin deposits and variable pre-
sence of extravasated red blood cells
B DIF, mostly negative; vascular C3 deposits can be
detected in minority
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Differential Diagnosis:

B Systemic vasculitis syndromes with cutaneous involve-

ment (Table 7).

Table 7 Findings Indicating the Probability of Coexisting
Systemic Vasculitis or Systemic Disease

Findings

Suspected Systemic
Vasculitis Syndrome

Clinical signs or symptoms
High fever

Paresthesias, foot drop
Abdominal pain
Frank arthritis

Hypertension

Purpura above waist,
upper extremities

> 1 type of vasculitic
lesion®

Punctate palmar lesions
Laboratory evaluation
ESR >40 mm/hr

Elevated RF, cryoglobu-
lins and low complement

Chest x-ray: infiltrates or
cavities
Hematuria and/or

proteinuria and/or
abnormal creatinine

Hypocomplementemia

Abnormal blood count

cANCA (PR3)
pANCA (MPO)
Histologic Examination

Deep dermal and/or
subcutaneous small
and/or muscular vessel
vasculitis

Palisaded neutrophilic
and granulomatous
dermatitis

Tissue neutrophilia or
tissue eosinophilia

Direct immunofluorescence

Isolated or predominate
IgA vascular deposits

Lupus band (IgG, IgM,
and/or C3 at the BMZ)

Infection, systemic inflam-
matory disorders

CSS, PAN
HSP, CSS

RV, infection, PAN, systemic
inflammatory disorder

PAN
HSP, MPA, WG, CSS

HSP, MPA, WG, CSS

LV

Infection, hematologic
malignancies, systemic
inflammatory disorders

CcV

WG, CSS, MPA, malignancy

Dermal-renal vasculitis
syndrome: WG, MPA,
HSP, SLE

UV associated with SLE

Infection, hematologic
malignancy, systemic
inflammatory disorders

WG
MPA, CSS

Systemic vasculitis
syndrome (WG, CSS,
MPA, CV, RV, LV, septic
vasculitis)

WG, CSS, LV, RV

SLE or CSS, respectively

HSP

LV, UV associated with SLE

®Purpura plus ulcers, nodules, bullae, livedo reticularis, etc.

Abbreviations: CSS, Churg Strauss syndrome; CV, cryoglobulinemic vasculitis;
HSP, Henoch Schonlein purpura; LV, lupus vasculitis; MPA, microscopic polyangiitis;
MPO, myeloperoxidase; PAN, polyarteritis nodosa; PR3, proteinase 3; RF, rheumatoid
factor; RV, rheumatoid vasculitis; SLE, systemic lupus erythematosus; UV, Urticarial
vasculitis.
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HENOCH SCHONLEIN PURPURA

Synonyms: HSP; Acute infantile hemorrhagic edema
(putative variant).

Clinical Presentation (Fig. 7):
B Most common vasculitis in children (~90% all cases);
affects adults as well
B  Preceding upper respiratory tract infection occurs in
up to 50%
B Recent drug or food ingestion triggers in minority
B (Clinical tetrad: skin involvement universal, other find-
ings less frequent
B Purpura (100%)
B Retiform or patterned purpura and retiform margins
considered specific to HSP
B Arthritis (82%)
B  Abdominal pain (63%)
B Gastrointestinal hemorrhage (33%)
B Nephritis (40%)
B Features with high sensitivity and specificity for
diagnosis:
B Jsolated or predominate IgA vascular deposits, and
B Two or more of these clinical features:
B age < 20 years
B gastrointestinal involvement (colicky pain or
hematochezia)
B upper respiratory tract infection prodrome
B hematuria or renal biopsy showing mesangiopro-
liferative glomerulonephritis with or without IgA
deposits
B Long term follow up is important; renal impairment can
be seen many years after the initial diagnosis
B <20% of children develop chronic renal failure 20
years after diagnosis
B Nephrotic syndrome, hypertension, and renal
failure at onset are associated with poor outcome
B In adult patients, those who present with fever,
purpura above the waist, and elevated erythrocyte
sedimentation rate are significantly more likely to
have IgA glomerulonephritis

Histology (Fig. 7):
B Small vessel neutrophilic vasculitis restricted to the
superficial dermis in over half
B Rare muscular vessel vasculitis in patients with
underlying monoclonal gammopathy



DIF shows isolated or predominate IgA deposits in both
involved and uninvolved vessels from lesions less than
48 hours old
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URTICARIAL VASCULITIS

Synonyms: Urticarial venulitis; hypocomplementemic or
normocomplementemic urticarial vasculitis; hypocomple-
mentemic urticarial vasculitis syndrome.

Clinical Presentation (Fig. 8):

Women more than men (3:2-4:1), fourth decade peak
incidence
<20% of patients presenting with chronic urticaria have
urticarial vasculitis (UV)
Cutaneous differences between UV and urticaria
B Painful, tender, burning or pruritic papules, and
plaques
B Urticaria is mostly pruritic
B Lesions persist less than 24 hours and greater than
72 hours
B Urticaria lasts between 8 to 24 hours
Residual purpura or hyperpigmentation
B No residua in urticaria
No site predilection
B Urticaria more common on lower extremities
Systemic signs include: low-grade fever, angioedema,
arthralgias and arthritis, and abdominal pain
Hypocomplementemia can be observed in 18% to 32%
B Hypocomplementemic UV have more severe disease
compared to normocomplementemic UV:
B Mostly female
B Tissue neutrophilia and +lupus band test on skin
biopsy
B Coexisting connective tissue disease, frequently
systemic lupus erythematosus

B hypocomplementemic urticarial vasculitis syn-
drome:
B Arthralgias or arthritis

B Glomerulonephritis
B Uveitis or episcleritis
B Recurrent abdominal pain
B Obstructive lung disease

B Up to 70% of UV patients with + lupus band test
have renal disease (e.g., membranoproliferative
glomerulonephritis, focal necrotizing vasculitis)
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Histology (Fig. 8):

Sparse perivascular and interstitial neutrophilic infiltrate

with either:

B Focal small vessel neutrophilic vasculitis, or

B Focal perivascular neutrophilic nuclear debris
without fibrin deposits, and with or without extrava-
sated red blood cells.

B Minimal histologic criteria for the diagnosis
of UV:
B Nuclear debris or fibrin deposits, with or
without extravasated red blood cells

Diffuse neutrophilic infiltrates more common in hypo-

complementemic UV

Dermal eosinophils more common in normocomple-

mentemic UV

DIF evaluation reveals vascular C3 and/or immunoglo-

bulins, mostly IgM, in 47%

B Vascular immunoreactants found frequently in
patients with hypocomplementemic UV, 87% to 100%

B Normocomplementemic UV have significantly less
frequent vascular immunoreactants, 29%

B Positive lupus band test (basement membrane zone
deposits of C3 and/or immunoglobulin ranges)
ranges from 18% to 34% in all UV patients
B Hypcomplementemic UV, 70% to 96% + lupus

band test
B Normocomplementemic UV, 1% to 18% + lupus
band test
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SEPTIC VASCULITIS

Clinical Presentation (Fig. 9):

Acute vasculitis caused by septic states due to infective
endocarditis or infection with gonococci, meningococci,
pseudomonads, staphylococci, streptococci, certain rick-
ettsial infections, and other microorganism
Clinical lesions are characterized by:
B Purpura (petechiae and ecchymoses)
B Vesiculopustules, often with grey roofs signifying
necrosis
B Hemorrhagic bullae
B Ulceration, rarely
Chronic gonococcemia and chronic meningococcemia
patients have triad of
B Intermittent fewer
B Arthralgias
B Fewer clinical lesions, distributed over extremities,
particularly acral surfaces, which are mostly:
B Petechiae surrounded by a rim of erythema
B Vesiculopustules with grey necrotic roof
B Hemorrhagic bullae, rarely
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Histology (Fig. 9):

B Mixed neutrophilic small and muscular vessel vasculitis
with deep dermal and subcutaneous vessel involvement
B Scant perivascular fibrin
B Fibrin thrombi common (Fig. 9D, arrow)
B Muscular arteritis common (Fig. 9D, block arrow)
B No or little nuclear debris (differentiates septic

vasculitis)

B Epidermal spongiosis, intraepidermal vesicles, and
pustules common
B Neutrophils within or underlying the epidermis

B FEosinophils absent or sparse

B Organisms are rare in skin lesions except in acute
meningococcemia

B Vascular immune complexes can be detected by
direct immunofluorescence

B Necrosis of adnexal sturctures (Fig. 9C)
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CHRONIC LOCALIZED FIBROSING LEUKOCYTOCLASTIC VASCULITIS

Specific Disorders:
Granuloma faciale, erythema elevatum diutinum, and some
cutaneous inflammatory pseudotumors.

Clinical Presentation:
Granuloma Faciale (Fig. 10):
B Asymptomatic, slowly enlarging reddish-brown papules
or plaques on the face of middle-aged adults (Fig. 10A)
B One third will have multiple facial site involvement
B Less than 10% will have extra facial lesions
B (Clinically mistaken for sarcoidosis, lymphoma,
discoid lupus erythematosus, and basal cell carci-
noma

Erythema Elevatum Diutinum:

B Systemically ill patients with connective tissue disease,
infection, acquired immune deficiency, and hematologic
abnormalities
B JgA gammopathy is often present

B Symmetric, violaceous to red-soft papules that evolve
into firm, fibrous brown-yellow papules, plaques, or
nodules located over extensor surfaces of extremities

Cutaneous Inflammatory Pseudotumor:

B Solitary cutaneous nodule or nodules with histologic fea-
tures that mimic either erythema elevatum diutinum or
granuloma faciale histologically, but not clinically

B Pathogenesis is believed to be due to either systemic or
local immune complexes producing recurrent vessel

damage to the small, easily injured vessels of fibrosing
granulation tissue

Histology (Fig. 10):

B All three disorders are characterized by small vessel
neutrophilic vasculitis, patterned fibrosis, and dense
nodular mixed, neutrophilic rich inflammatory infiltrates
(plasma cells, macrophages, lymphocytes, and granulo-
cytes)

B Vasculitis is subtle in most cases with focal regions of
nuclear dust and/or fibrin surrounding and within
vessels (Fig. 10C)

B Fibrosis is progressive
B Mature lesions show granulation tissue with

vertically oriented capillaries and horizontally
arrayed collagen bundles and fibroblasts (lamel-
lar fibrosis)

B Late lesions show lamellar, storiform, or angio-
centric fibrosis (Fig. 10D) admixed with scattered
macrophages with foamy and/or hemosiderin
laden cytoplasm

B Granuloma faciale has numerous eosinophils in its
polymorphous infiltrate separated from the epider-
mis and adnexae by a grenz (clear) zone

B  Erythema elevatum diutinum lacks a grenz zone

B DIF examination can show both vascular and/or base-
ment membrane zone complement and immunoglobulin
deposits
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CRYOGLOBULINEMIC VASCULITIS
Synonym: Essential cryoglobulinemic vasculitis.

Clinical Presentation (Fig. 11):

B Cryoglobulins are cold-precipitating immunoglobulins
that persist in the serum and resolubilize when
rewarmed; there are three types of cryoglobulins:

B Type I, monoclonal cryoglobulins compose 10% to
15% of all cases
B Produce noninflammatory small vessel hyaline
thrombi
B Type II, mixed monoclonal IgM rheumatoid factor,
polyclonal IgG cryoglobulins, 50% to 60% of all cases
B Type III, mixed polyclonal IgM (with rheumatoid
factor activity), and IgG cryoglobulins; 30% to 40%
of all cases



Mixed cryoglobulins (types II and III) are associated with
connective tissue, hematologic malignancies, or infec-
tious diseases, particularly hepatitis C infection
B >50% of hepatitis C patients have mixed cryoglobu-
lins, with a lesser frequency of vasculitis
Cryoglobulinemic vasculitis (mixed cryoglobulinemia
with vasculitis) is characterized by the clinical triad of:
B Purpura (Fig. 11A)
B Triggered by cold exposure or prolonged standing
B Arthralgias
B Weakness (asthenia)
Other cutaneous manifestations can include polyarteritis
nodosa-like lesions, ulcers, splinter hemorrhages
(Fig. 11B), and palmar erythema (Fig. 11C)
Other systemic disease includes glomerulonephritis
(55%), neuropathy (40%), and/or pulmonary symptoms
of hemoptysis and dyspnea (5%)
B High titers of rheumatoid factor (RF) and low C4
levels are often observed

Histology (Fig. 11):

B Small vessel neutrophilic vasculitis equally affecting

superficial dermal and subcutis vessels
®  Neutrophilic muscular vessel vasculitis (PAN-like) in
a minority
B Reactive angioendotheliomatosis (lobular pro-
liferation of capillaries harboring fibrin micro-
thrombi) can be a sign of muscular vessel
vasculitis (Fig. 11, elastic tissue stain).

B Rare lymphocytic small vessel vasculitis can be seen
B Intravascular hyaline deposits can be seen in associ-
ation with ulcerative vasculitic lesions (Fig. 11D)
Direct immunofluorescence exam demonstrates vascular
immunoglobulins, mostly IgM, and/or complement

deposits, in the majority of patients
B Basement membrane zone immunoreactants ident-
ified less frequently
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CONNECTIVE TISSUE DISEASE VASCULITIS

Synonyms: Lupus vasculitis; rheumatoid vasculitis.

Clinical Presentation:
B Cutaneous vasculitis occurs frequently in systemic lupus

erythematosus, rheumatoid arthritis (RA), and Sjogren’s
syndrome, and less commonly in dermatomyositis,
scleroderma, and polychondritis

More widespread organ involvement is found and the
caliber of vessel affected shows more variation in connec-
tive tissue disease vasculitis than cutaneous leukocytoclas-
tic angiitis
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Coexistence of prothombotic antiphospholipid antibodies,
which can lead to the rapid evolution of vascular insuffi-
ciency with progressive tissue ischemia and infarction
Arterioles and post-capillary venules are most commonly
affected by vasculitis, manifested as purpura, vesiculobul-
lous lesions, urticaria, and splinter hemorrhages
B Suspect arterial involvement if cutaneous ulcers,
nodules, digital gangrene, (necrotizing) livedo reticu-
laris, punctate acral scars (Fig. 12), or pyoderma
gangrenosum (PG)-like lesions occur.
Connective tissue disease patients can also show
PANCA (mostly), or cANCA by indirect immunofluo-
rescence.

Histology:

Mixed, mostly small and muscular vessel neutrophilic
vasculitis is most often seen in connective tissue
disease vasculitis

B Lesions can resemble polyarteritis nodosa and or
typical cutaneous leukocytoclastic angiitis

Chronic lymphocytic vasculitis with small and/or

muscular vessel is found in a minority of cases, mostly

systemic lupus erythematosus and Sjogren’s syndrome

(Fig. 12C, arrow)

B This pattern of vasculitis is likely responsible for the
slow, progressive occlusion of blood vessels (endarter-
itis obliterans) with end organ ischemia found in some
connective disease patients (Figs. 12E-F)

Extravascular histologies can provide a clue to diagnosis

of connective tissue disease vasculitis

B Interface dermatitis with dermal mucin deposition in
lupus erythematosus and dermatomyostitis (Figs. 12B,
C, and F)

B  Dermal and/or subcutaneous sclerosis in scleroderma

B Palisaded neutrophilic and granulomatosis dermati-
tis in rheumatoid arthritis or systemic lupus erythe-
matosus

® Tissue neutrophilia (not a neutrophilic dermatosis) in
systemic lupus erythematosus and Sjogren’s syndrome
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WEGENER’S GRANULOMATOSIS

Synonym: Pathergic granulomatosis.

Clinical Presentation (Fig. 13):

Predilection to affect the upper and lower respiratory
tracts with necrotizing granulomatous inflammation
and kidneys as glomerulonephritis
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B Granulomatous lesions can affect any organ in the
body
B  Generalized vasculitis occurs in a wide variety of
sites, particularly the lungs
B < 15% will present with cutaneous disease
B <50% will develop cutaneous disease during the
course of disease
Three categories of cutaneous disease exist in WG
B Palpable or nonpalpable purpura due to small vessel
neutrophilic vasculitis
B Subcutaneous nodules, ulcers, and digital infarcts
(gangrene) secondary to medium vessel vasculitis
B Polymorphic lesions consisting of
B Rheumatoid papules: papules and nodules
(necrotic over extensor surfaces, often the elbows)
B PG-like ulcers (a.k.a. malignant pyoderma)
(Fig. 13A)
B Gingival hyperplasia (strawberry gingivitis)
Proposed criteria for the diagnosis of WG
B Biopsy or surrogate marker (infiltrates or cavities)
for granulomatous inflammation of the respiratory
tract
B Biopsy verified necrotizing vasculitis in small-to-
medium sized vessels or biopsy/surrogate marker
for glomerulonephritis/proteinuria and hematuria,
or positive cANCA
B ~-80% Wegener’'s granulomatosis patients are
positive for c(ANCA
B Lack of eosinophilia in blood and biopsy samples
Untreated, WG has a one-year mortality rate of more
than 80%
B 75% will undergo remission with a regimen of cyclo-
phosphamide and glucocorticoids
B Relapse, the most important clinical problem,
occurring in up to 50% of patients by five years of
follow up

Hlstology (Fig. 13):

Three histologic patterns of inflammation can be found
in cutaneous lesions of Wegener’s granulomatosis,
either alone (mostly) or together:
B Geographic (“pathergic”) necrosis (Fig. 13C)
B  Granulomatous extravascular inflammation
B Neutrophilic, predominately small vessel vasculitis
(Fig. 13B) and less commonly muscular vessel vascu-
htls (Fig. 13D)
<50% cutaneous lesions show small vessel
neutrophilic vasculitis
B Authentic granulomatous vasculitis is excep-
tional and if present affects muscular vessels
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CHURG STRAUSS SYNDROME

Synonym: Allergic granulomatosis (with asthma).

Clinical Presentation (Fig. 14):

Characterized by

B Asthma, usually of adult onset and other allergic
symptoms (allergic rhinitis)

B Peripheral and tissue eosinophilia

B Systemic vasculitis

Three phases have been described in Churg Strauss

syndrome
B First phase: persistent asthma and other atopic
diatheses

B Second phase: onset and relapses of eosinophilia
affecting one or more organs (e.g., eosinophilic
pneumonia) and blood

B Third phase: systemic vasculitis

Disease has been triggered by massive inhalation of par-

ticles, rapid steroid tapering, desensitization, or exposure

to drugs such as leukotriene receptor antagonists.

Compared to Wegener’s granulomatosis patients, Churg

Strauss syndrome patients have less frequent renal

disease (<40%) more frequent cutaneous (<80%), per-

ipheral nerve (<80%), and cardiac disease (<50%)

Skin manifestations of CSS include:

B Palpable purpura, petechiae, ecchymoses and/or
hemorrhagic bullae (<50%) (Fig. 14A)

B  Dermal and subcutaneous papules and nodules often
located on the scalp or symmetrically distributed
over the extremities (elbows) (~30%)

®  Urticaria and/or erythematous macules (<25%), and
livedo reticularis

Histology (Fig. 14):

Three broad categories of changes are identified, which
can frequently be identified together:
B Vasculitis
B Mostly small vessel eosinophil rich neutrophilic
vasculitis affecting superficial and mid-dermal
vessels (Fig. 14B)
B Eosinophilic rich neutrophilic muscular vessel
vasculitis (Fig. 14B)
B  Dermal eosinophilia
B Palisading neutrophilic and granulomatous derma-
titis with abundant eosinophils and eosinophilic gran-
ules and debris coating degenerated collagen bundles
“red” granulomas)

References:

1.

Davis MD, Daoud MS, et al. Cutaneous manifestations of
Churg-Strauss syndrome: a clinicopathologic correlation. ] Am
Acad Dermatol 1997; 37(2 Pt 1):199-203.

Della Rossa A, Baldini C, Tavoni A, et al. Churg-Strauss
syndrome: clinical and serological features of 19 patients from
a single Italian centre. Rheumatology (Oxford) 2002; 41(11):
1286-1294.

Guillevin L, Cohen P, Gayraud M, Lhote F Jarrousse B,
Casassus P. Churg-Strauss syndrome. Clinical study and long-
term follow-up of 96 patients. Medicine (Baltimore) 1999;
78(1):26-37.



4. KawakamiT,Soma Y, KawasakiK, Kawase A, Mizoguchi M. Initial
cutaneous manifestations consistent with mononeuropathy
multiplex in Churg-Strauss syndrome. Arch Dermatol 2005;
141(7):873-878.

MICROSCOPIC POLYANGHTIS

Synonyms: Microscopic polyarteritis; renal-dermal vasculitis
syndrome.

Clinical Presentation (Fig. 15):

B Systemic neutrophilic small vessel vasculitis without
extravascular granulomas or asthma

B Commonly associated with rapidly progressive renal
disease (focal segmental necrotizing glomerulonephri-
tis), skin involvement, and antibodies to pANCA

(mostly MPO) (<80%)

B Skin lesions found in MPA

B Palpable purpura and petechiae (>75%) (Fig. 15A)

B <20% splinter hemorrhages (Fig. 15B), nodules,
palmar erythema, and livedo

B Criteria for diagnosis:

B Lack of biopsy or surrogate markers of granuloma-
tous inflammation (e.g., lung cavities or infiltrates
more than one month duration)

B Biopsy confirmation of neutrophilic small vessel vas-
culitis and/or glomerulonephritis with few or no
immune deposits

B Involvement of more than one organ system docu-
mented by biopsy or surrogate marker such as
proteinuria and hematuria for glomerulonephritis

Histology (Fig. 15):
B Small vessel neutrophilic vasculitis (Fig. 15C)
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CUTANEOUS POLYARTERITIS NODOSA

Synonyms: Cutaneous periarteritis nodosa; localized polyar-
teritis nodosa.

Clinical Presentation (Fig. 16):

Skin Manifestations:

B Painful 0.5 cm to 2 cm lower to upper extremity nodules
associated with livedo reticularis (Fig. 16C)

B Ulcers

B Gangrene and digital necrosis, rare

B Atrophie blanche can be a manifestation in patients who

have:
B No evidence of venous insufficiency and thrombo-
philia

B Signs of mononeuritis multiplex
B Benign course in most patients including children
B Patients with ulcers have more prolonged course and
associated neuropathy

Chapter 7: Cutaneous Vasculitis 81

B Rare cases have progressed to systemic polyarteritis
nodosa after more than 15 years follow up

B Infectious causes can be found in some cases such as
streptococcal infection or infectious hepatitis due to
hepatitis B virus

B Absence of immunologic abnormalities such as positive
ANA (antinuclear antibody), rheumatoid factor, cryoglo-
bulins, or low complement level

Severity Classification:

B (Class I, mild disease: Nodular skin lesions, livedo reticu-
laris and/or mild polyneuropathy

B (Class 1I, severe disease: Prominent livedo, ulcers, pain,
polyneuropathy, and constitutional symptoms of fever,
malaise, arthralgias

B (Class III: Progressive systemic disease—necrotizing
livedo, acral gangrene, foot drop, progressive musculo-
skeletal involvement, positive autoimmune tests, and
eventual visceral involvement

Histology (Fig. 16):

B Neutrophilic muscular vessel vasculitis occurring typi-
cally at the dermal-subcutis junction where arteries
bifurcate or within the subcutis (Fig. 16B)

B Biopsy site selection is aided by having the patient in
the standing position for a few moments to make the
nodose lesions more readily palpable

B Repeated and deep biopsies, accompanied by serial
sections may be necessary to demonstrate the vascu-
litis as vessel involvement is segmental and focal

B Giant cells and macrophages can rarely be found in
the lumen and wall of PAN lesions

B QOlder, advanced lesions exhibit vessel wall fibrosis, loss
of the internal elastic lamina (Fig. 16D), and neovascular-
ization of the adventitia (Fig.16C)
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NODULAR VASCULITIS
Synonym: Erythema induratum.

Clinical Presentation (Fig. 17):

B  Nodular vasculitis (lobular panniculitis with vasculitis)
was originally defined as erythema induratum (red,
indurated plaques on the lower legs) associated with
tuberculosis, treatment of which leads to clearing of
skin lesions (Fig. 17A)

B Other etiologic agents include drugs and nonmyco-
bacterial infections associated with circulating
immune complexes
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B Occurs in young to middle-aged females

B Presents as painful, tender, violaceous, and indu-
rated nodules affecting the calves, with less frequent
involvement of shins, ankles, thighs, and upper
extremities

B Ulceration common

B Healing is often accompanied by scarring with
hyperpigmentation

Histology (Fig. 17):

B Lobular panniculitis (Fig. 17D) surrounding central mus-
cular vessel showing a vasculitis that can be lymphocytic
(Fig. 17B), neutrophilic or granulomatous
B Varying degrees of coagulative and caseous necrosis

and granulomatous inflammation are found sur-

rounding the vasculitis focus (Fig. 17C)

B In contrast, lesions of cutaneous polyarteritis
nodosa exhibit inflammation that does not
extend past the adventitia of the artery

References:

1. Kwok CY, Goh CL, Ong BH. Retrospective study of the epide-
miology of nodular vasculitis followed up in the National Skin
Centre, Singapore. Clin Exp Dermatol 1997; 22(1):17-19.

2. Parish WE, Rhodes EL. Bacterial antigens and aggregated
gamma globulin in the lesions of nodular vasculitis. Br J
Dermatol 1967; 79(3):131-147.

3. Requena L, Sanchez Yus E. Panniculitis. Part II. Mostly lobular
panniculitis. ] Am Acad Dermatol 2001; 45(3):325-361.

GIANT CELL ARTERITIS

Synonyms: Temporal arteritis.

Clinical Presentation (Fig. 18):

B Marked fair-skinned Caucasian female predominance
and restriction to old age, and association with poly-
myalgia rheumatica

B (Clinical manifestations due to ischemia secondary to
endarteritis obliterans, or exuberant systemic systems
of malaise, weight loss, and fever due to release of
inflammatory cytokines

B Signs and symptoms include headache, jaw claudication,
and visual and neurological disturbances
B Cutaneous signs consist of scalp tenderness, scalp

blanching, decreased or loss of temporal artery
pulses, and/or temporal artery thickening (cord-like)

B Complications consist of scalp necrosis (Fig. 18A), visual
loss, gangrene of the tongue, and nasal septum necrosis

B Accurate and timely diagnosis is important because
serious morbidity, even death may occur if proper treat-
ment is delayed

Histology (Fig. 18):

B Granulomatous muscular vessel wall vasculitis with giant-
cell containing inflammatory infiltrates (Figs. 18B-D);
diagnostic features are:

B Segmental inflammation and disruption of temporal
artery media and intima
B Fragmentation of the internal elastic lamina

B Late lesions exhibit segmental loss of the elastic lamina

and stenotic lumen secondary to replacement of

the arterial wall and lumen by myointima hyperplasia,
myxomatous stroma, and scattered inflammatory cells

References:

1. Currey J. Scalp necrosis in giant cell arteritis and review of the
literature. Br ] Rheumatol 1997; 36(7):814—-816.

2. Langford CA. Vasculitis in the geriatric population. Clin Geriatr
Med 2005; 21(3):631-647, viii.

3. Weidner N. Giant-cell vasculitides. Semin Diagn Pathol 2001;
18(1):24-33.

INCIDENTAL NEUTROPHILIC VASCULITIS

Neutrophilic small vessel vasculitis can sometimes be noted
underlying an ulcer formed by another process (trauma or
surgery), or within a diffuse neutrophilic infiltrate, or adja-
cent to an abscess. This is incidental vascular injury and
can usually be differentiated from primary vasculitis by cor-
relation with history and the focal nature of the vessel
damage that is restricted to the area of trauma or ulceration;
the vessels in the surrounding skin will be unaffected. (The
term secondary vasculitis is not used as it refers to vasculitis
developing secondarily in systemic disease, for example,
rheumatoid or lupus vasculitis). Neutrophilic dermatoses,
for example Sweet’s syndrome, can also exhibit neutrophil-
mediated vessel damage that can resemble small vessel neu-
trophilic vasculitis in approximately 29% of the cases, typi-
cally affecting vessels within the diffuse dermal
neutrophilic infiltrate compared to the angiocentric neutro-
philic infiltrate of leukocytoclastic vasculitis (LCV). In the
setting of a neutrophilic dermatosis, vasculitis is suspected
to be an epiphenomenon due to neutrophil byproducts
such as reactive oxygen species and degradative enzymes,
and not a primary immune-mediated event. Figure 19
shows a case of neutrophilic dermatosis of the dorsum of
the hands (a.k.a., pustular vasculitis) with incidental, neutro-
philic small vessel vasculitis (Fig. 19B, circle).
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PSEUDOVASCULITIS

As the clinical manifestations of vasculitis are protean, and
diagnosis is based on a constellation of clinical, histologic,
imaging and laboratory features, it is not surprising
that nonvasculitis disorders can mimic vasculitis. Many of
these pseudovasculitic disorders will involve dermal
hemorrhage and/or occlusion of vessels with infarction by
emboli, thrombi, vasospasm, fibro-intimal-medial hyperpla-
sia secondary to vessel trauma, or noninflammatory vessel
wall pathology such as calcification or amyloid deposition.
Pseudovasculitis can be subdivided into those disorders
that primarily cause hemorrhage (purpura) and those that
primarily occlude vessels. Table 8 lists common, uncommon,
and rare pseudovasculitic disorders. Like vasculitic lesions,
pseudovasculitis is rare and results in a varied clinical
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Relative Frequency Pseudovasculitic Disorder Mechanism
Common Antiphospholipid antibody syndrome Thrombosis
Cholesterol embolization Embolus

Less frequent than vasculitis

Infective endocarditis
Pigmented purpuric dermatitis
Solar purpura

Purpura fulminans

Warfarin necrosis

Livedo vasculopathy

Hypothenar hammer syndrome
(Fibromuscular dysplasia)

Scurvy

Thrombotic thrombocytopenic purpura
Amyloidosis

Calciphylaxis

Cardiac myxoma

Ergotamine and cocaine abuse

Angiotropic B cell lymphoma

Infection & Embolus
Hemorrhage
Hemorrhage
Thrombosis
Thrombosis
Thrombosis

Vascular trauma

Hemorrhage
Thrombosis

Vessel wall pathology
Vessel wall pathology
Embolus

Vasospasm

Intravascular proliferation/embolus
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Signs indicating the possibility of pseudovasculitis
Atherosclerosis, significant disease
Nonconfirmatory biopsies for vasculitis
Cardiac murmur
Livedo reticularis
Absence of inflammatory markers (e.g., normal ESR)
Abnormal eating habits (e.g., chronic alcoholism)

Isolated vascular lesions on imaging studies

Abbreviation: ESR, erythrocyte sedimentation rate.
Source: From Ref. 1.

picture that includes manifestations such as livedo reticu-
laris, purpura, “purple toe syndrome,” ulcer, infarct, and
erythromelalgia. Biopsy of the skin allows separation of
these vaso-occlusive disorders from vasculitis (Figs. 20-22).

Figure 20 shows a case of antiphospholipid antibody
syndrome can present as cutaneous infarcts (Fig. 20A) that
can mimic vasculitis. This syndrome is characterized by
venous and arterial thromboses, fetal losses and thrombo-
cytopenia, which are associated with the presence of anti-
phospholipid antibodies. Histologically, noninflammatory
vascular thrombi are identified (Figs. 20B and C) that affect
arterioles, arteries, and veins. At most sparse, lymphocytic
infiltrates will be found around the involved vessels associated
with rare pyknotic endothelial nuclei. Incompetent or
“leaky” blood vessels due to chronic inflammation, vessel
wall pathology (e.g., amyloidosis), or dietary deficiencies
(Scurvy—vitamin C deficiency) can lead to hemorrhage into
the dermis that can be mistaken clinically for vasculitis. Solar
or senile purpura, characterized by large ecchymoses over
the extensor surfaces of forearms and hands of elderly individ-
uals or in this case the forehead (Figs. 21A), is believed to be the
result of minor injury to poorly supported vessels in the dermis
as these patients typically have abundant solar elastotic
material and atrophic dermal collagen bundles (Fig. 21B).
Pigmented purpuric dermatoses are a group of chronic inflam-
matory, nonvasculitic dermatoses that all have in common

a purpuric clinical appearance (Fig. 21C) and variable
numbers of extravasated erythrocytes and hemosiderin depos-
its associated with perivascular lymphocytic inflammatory
infiltrates without fibrinoid necrosis of vessels, histologically
(Fig.21D). Lastly, livedo vasculopathy (a.k.a., atrophie blanche,
livedo vasculitis, and segmental hyalinizing vasculitis) is one
relatively common disorder that can mimic, both clinically
and histologically, vasculitis. It is a chronic thrombo-
occlusive disorder of the feet and lower legs. Early lesions
show petechiae, but characteristic features are recurrent, bizar-
rely shaped ulcers that heal leaving hyperpigmentation and
white atrophic stellate scars (atrophie blanche) (Figs. 22A and
B). Most morphological studies have shown fibrin deposition
within both the wall and lumen of affected vessels associated
with ulcer, dermal fibrosis, and a perivascular lymphocytic
infiltrates (Figs. 22B and C). If neutrophils are present, they
are few and do not disrupt vessels or show leukocytoclasis,
and are often sign of adjacent ulceration.
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Figure 1 Cutaneous vasculitis classification is based on the size of vessels involved. Source: From Ref. 1.
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Figure 2 Clinicopathologic correlation: cutaneous manifestations correlate with size of vessel affected by vasculitis. (Continued)
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Figure 2 Continued.
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Figure 3 Diagnostic histologic criteria for
vasculitis.

Figure 4 Histologic patterns indicative of
etiology.
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(A) (B)

(€) (D)

Figure 5 Direct immunofluorescence findings
and pathophysiology of vasculitis. Source:

C and D reproduced with permission from
Savige JA et al. J Clin Pathol 1998;
51(8):568-575.

Figure 6 Cutaneous leukocytoclastic angiitis
(leukocytoclastic vasculitis).
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Figure 7 Henoch Schonlein purpura.

Figure 8 Urticarial vasculitis: two patients
with urticarial vasculitis, both of whom
showed perivascular nuclear debris (arrows)
on biopsy are rare extravasated red blood
cells.
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Figure 9 Septic vasculitis due to
Capnocytophaga canimorsus. Necrosis at the
site of dog bite is a clinical clue to infection
with Capnocytophaga canimorsus (B).

(A)

Figure 10 Granuloma faciale.
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(A)

Figure 11 Cryoglobulinemic vasculitis
related to hepatitis C infection in a 52-year-
old man with a history of multiple blood trans-
fusions after car accident 30 years prior.

(A)

Figure 12 Lupus vasculitis: two patients with painful palmar
erythematous macules (A) and punctate palmar scars (D).
(Continued)
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(D)

Figure 12 Continued.

Figure 13 (Limited) Wegener’s granulomatosis
showing a cribiform (pyoderma gangrenosum-
like) ulcer over medial thigh (A).
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(A) (B)

Figure 14 Churg-Strauss syndrome present-
ing as hemorrhagic bullae over lower
extremities (A).

(A) (B)

Figure 15 Microscopic polyangiitis. Source:
Courtesy of Jorg Schaller, Bochum, Germany.
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(B)

(A)

Figure 16 Cutaneous polyarteritis nodosa presenting as livedo reticularis (A).

(B)

Figure 17 Nodular vasculitis due to tubercu-
losis (erythema induratum). Source: Clinical
photo and histologic material courtesy of
Harvey Lui MD and Nigel Ball MD, Vancouver,
Canada.
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Figure 18 Giant cell arteritis presenting as scalp necrosis.

©

Figure 19 Pustular dermatosis of the dorsum of the hands.
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(A)

Figure 20 Thrombosis due to antiphospholipid antibody syndrome.

Figure 21 Hemorrhage due to solar purpura
(A,B) and pigmented purpuric dermatitis
(C,D).




96 Carlson and Foong

(A) (B)

Figure 22 Livedo vasculopathy (atrophie
blanche).
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NODULAR AND DIFFUSE DERMATITIS

Nodular and diffuse dermatitis represents a group of diverse
inflammatory conditions, each of which presents with
inflammatory cells present in nodules filling portions of
the dermis or diffusely filling the entire dermis. As with all
inflammatory patterns, there is significant overlap between
nodular dermatitis and diffuse dermatitis—many of the
same diseases may present with either pattern. Similarly,
cutaneous inflammatory conditions which are most often
superficial or superficial and deep perivascular infiltrates
may at times present with a nodular or diffuse pattern.

In this chapter, we will emphasize utilizing an algo-
rithmic approach in diagnosing nodular and diffuse derma-
titis. The concept of recognizing inflammatory conditions by
their scanning power or architectural appearance is utilized
to some degree in virtually every current dermatopathology
text. The pattern approach to histologic diagnosis was firmly
established by A. Bernard Ackerman in “Histologic Diagno-
sis of Inflammatory Skin Diseases, an Algorithmic Method
Based on Pattern Analysis,” first published in 1978. Much
of this discussion is derived from Ackerman’s method.

Diagnosis by pattern analysis has now been in use for
almost 30 years. It has stood the test of time and its current
popularity is due to the fundamental appeal and accessibil-
ity of an algorithmic approach and most importantly its
utility and accuracy in arriving at a correct diagnosis.
While the concept is simple, the application requires under-
standing of subtleties and much practice. The method
involves recognition of various inflammatory patterns at
scanning power, in this case nodules and diffuse infiltrates
of inflammatory cells. Most patterns and their subdivisions
are characterized by prototypes—that is, diseases which
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are the most common or best known examples of that
pattern. Knowing the prototypes is exceedingly helpful in
utilizing this approach to pathologic diagnosis. At each
“fork” in the algorithm, decisions based on microscopic
findings are made by the microscopist until reaching a
limited differential diagnosis or specific diagnosis.

In inflammatory infiltrates determined to consist of
nodules or diffuse involvement of the dermis, the next key
question is “what are the preponderant inflammatory cells
that make up the inflammatory infiltrates?” On this basis,
nodular dermatitis can be subdivided into inflammatory
conditions in which the following cells predominate: lym-
phocytes; neutrophils, neutrophils eosinophils, and plasma
cells; eosinophils and plasma cells with lymphocytes; and
histiocytes (granulomatous). Diffuse cutaneous inflamma-
tory infiltrates, similarly, may be composed predominantly
of the following inflammatory cells: lymphocytes; neutro-
phils; neutrophils and eosinophils; plasma cells; mast cells;
abnormal leukocytes; and histiocytes (granulomatous).
Nodular and diffuse infiltrates of histiocytes (granulomatous
dermatitis) are the subject of Chapter 9. It is of some import-
ance to note that diagnosis of neoplasms also is facilitated
by a similar pattern approach. As a consequence, various
neoplasms are considered in the differential discussion of
inflammatory conditions that follow.

In summary, when first viewing a microscopic slide of
a skin biopsy containing nodules or diffuse infiltrates of
inflammatory cells, the key question is “which inflammatory
cell or cells are predominant?” The following table lists
examples of cutaneous conditions that may be characterized
by nodular or diffuse cellular infiltrates.

NODULAR DERMATITIS
B Lymphocytes predominate
m Pseudolymphoma and lymphoma
m Neutrophils predominate
m Acute febrile neutrophilic dermatosis
m Leukocytoclastic vasculitis
m Granuloma faciale
m Follicular cyst, ruptured
m Neutrophils, eosinophils, and plasma cells prominent
m Granuloma faciale/erythema elevatum diutinum
m Granuloma gluteale infantum
m Eosinophils and plasma cells prominent with lymphocytes
m Pseudolymphoma
u Lymphoma
m Histiocytes predominate (granulomatous)
m See Chapter 9

(Continued)
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NODULAR DERMATITIS (Continued)

m Lymphocytes predominate
m Pseudolymphoma
m Lymphoma
m Neutrophils predominate
m Sweet’s syndrome
m Pyoderma gangrenosum
m Follicular cyst, ruptured
m Granuloma faciale/erythema elevatum diutinum
Neutrophils and eosinophils prominent
m Granuloma faciale/erythema elevatum diutinum
m Plasma cells prominent
m Rhinoscleroma, leishmaniasis, syphilis
m Chancroid
m Mast cells prominent
m Urticaria pigmentosa, nodular
m Abnormal leukocytes
m Extramedullary hematopoiesis
m Pseudolymphoma and lymphoma
m Histiocytes predominate (granulomatous)
m See Chapter 9

EXAMPLES OF NODULAR DERMATITIS

PSEUDOLYMPHOMA

Nodular dermatitis consisting predominantly of lympho-
cytes.

Synonyms: Cutaneous lymphoid hyperplasia; B- or T-cell
lymphoid hyperplasia; lymphadenosis benigna cutis;
lymphocytoma cutis.

Clinical Presentation:

B Commonly involves head, neck, and upper trunk

B Usually asymptomatic red-brown papules or nodules
(Fig. 1A)

B Usually single, may be multiple, rarely widespread

Hlstopathology
Nodular to diffuse infiltrates of lymphocytes throughout
the dermis and subcutaneous tissue (Fig. 1B)

B Polymorphous infiltrate usually (lymphocytes, plasma
cells, histiocytes, eosinophils) (Fig 1C)

B Accentuation of the infiltrate in the upper dermis (“top
heavy”) rather than the lower dermis and subcutaneous
fat (“bottom heavy”)

B Lymphoid follicles with mantles uncommon

B Monoclonal antibodies usually demonstrate mixture of
T-cells and B-Cells

B B-cells are usually polyclonal

Pathophysiology:

B Typically unknown

B There are various reports of the following uncommon
causes of lymphoid hyperplasia: arthropod bites, gold
exposure (jewelry/injections), cobalt, tattoos, red
pigment, medications (phenytoin), hyposensitization
injection, Borrelia infection (Europe)

Differential Diagnosis:
B Cutaneous follicle center lymphoma and extranodal
marginal zone B-cell lymphoma—MALT type.

References:

1. Rodel RT, Santa Cruz DJ. Cutaneous pseudolymphomas.
Dermatol Clint 1985; 3:719-735.

2. Cerroni L, Signoretti S, et al. Primary cutaneous marginal zone
B-cell lymphoma. Am J Surg Pathol 1997; 21:1307-1315.

SWEET’S SYNDROME

Nodular dermatitis consisting predominantly of neutrophils.
Synonym: Acute febrile neutrophilic dermatosis.

Clinical Presentation:

B Tender erythematous plaques and nodules

B Face, extremities, and trunk

B Associated with fever, malaise, and neutrophilia

B Associated with leukemia; hematopoietic dyscrasias, chro-
nic inflammatory conditions, infections, and medications

Hlstopathology

Nodular to diffuse infiltrates of neutrophils in the upper
half of the dermis (Fig. 2A)

Many of the neutrophils have fragmented nuclei
(leukocytoclasis) (Fig. 2B)

Characteristic marked papillary dermal edema (Fig. 2C)
Extravasated red cells

Lymphocytes and eosinophils in varying numbers
Rarely, fibrin deposition within and around dermal
vessel walls (i.e., vasculitis)

Pathophysmlogy
Sweet’s syndrome may represent a hypersensitivity reac-
tion associated with a variety of stimuli. In addition to
malignancies, infections, hematologic dyscrasias, medi-
cations, and infections are other associations.

References:

1. Draft KS, Wiser EB, Elenitsas R. Dermatopathology update of
“newer” dermatologic manifestations of systemic disease. Adv
Dermatol 2005; 21:102-132.

2. Walling HW et al. The relationship between neutrophilic derma-
tosis of the dorsal hands and Sweet’s syndrome. Arch Dermatol
2006; 142(1):57-163.

GRANULOMA FACIALE

Nodular dermatitis with neutrophils, eosinophils, and
plasma cells prominent.

Clinical Presentation:

B Uncommon to rare condition

B Solitary or several reddish brown nodules to plaques
(Fig. 3A)

B Typically on the face although rarely extrafacial

B Persistent and asymptomatic



Hlstopathology
Nodular mixed infiltrate with characteristic sparing of
the papillary and periadnexal dermis (together known
as the adventitial dermis) (Fig. 3B).

B Polymorphous infiltrate consisting of numerous
neutrophils, many of them with fragmented nuclei
(leukocytoclasis), eosinophils, plasma cells, as well as
lymphocytes (Fig. 3C).

B Despite its name (which is based on the clinical appear-
ance), histiocytes are not a histologic feature.

Differential Diagnosis:

B Erythema elevatum diutinum—shares a similar pattern
(nodular to diffuse predominantly neutrophilic infiltrate
with leukocytoclasis) although fewer eosinophils and
plasma cells.

Pathophysiology:

B No known cause although in view of the presence of vas-
culitis in early lesions, a localized Arthus-like process has
been suggested.

References:

1. Lever WF, Leeper RW. Eosinophilic granuloma of the skin. Arch
Dermatol 1950; 62:85-96.

2. Selvaag E, Roald B. Immunohistochemical findings in granu-
loma faciale. The role of eosinophilic granulocytes. ] Eur Acad
Dermatol Venereol 2000; 14:517-518.

CUTANEOUS HODGKIN'S DISEASE

Nodular mixed infiltrate with eosinophils, plasma cells, and
lymphocytes.

Clinical Presentation:

B Cutaneous involvement by Hodgkin’s disease is rare and
controversial

B Late manifestation of the lymphoma (rarely the initial
manifestation)

B Cutaneous involvement often adjacent to the vicinity of
involved lymph nodes

B Papules, nodules, and plaques (Fig. 4A)

Hlstopathology
Nodular to diffuse infiltrate involving the dermis and
subcutaneous tissue (Fig. 4B)

B Mixed infiltrate with characteristic large atypical lym-
phocytes, some of them binucleate (Reed-Sternberg
cells) (Fig. 4C)

B Small lymphocytes, eosinophils, plasma cells, and
neutrophils

B Occasional epithelioid granulomas

Differential Diagnosis:

B Lymphomatoid papulosis/anaplastic large cell lym-
phoma. Both are characterized by CD 30 positive, CD15
positive lymphocytes.

Pathophysiology:
B Epstein Barr virus is a suspected causative agent in
Hodgkin’s disease.
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References:

1. Cerroni L, Behim-Schmid C, Kerl H. Cutaneous Hodgkin’s
disease: an Immunohistochemical Analysis. ] Cutan Pathol
1995; 22:229-235.

2. Guitart J, Fretzin D. Skin as the primary site of Hodgkin’s
disease. Am ] Dermapathol 1998; 20:218-222.

EXAMPLES OF DIFFUSE DERMATITIS

LYMPHOMA

Diffuse lymphocytic infiltrate.

Clinical Presentation:
B Reddish papules to nodules of varying size, may be
ulcerated (Fig. 5A)

Histopathology:
B Diffuse infiltrates of lymphocytes fill much of the dermis
(Fig 5B)

B  Two patterns: B-cell and T-cell

B B-cell pattern characterized by nodules of dermal
lymphocytes, which spare the epidermis and adnexae

B T-cell pattern characterized by lymphocytes involving
the epidermis and adnexae (e.g., mycosis fungoides)
(Fig 5C)

Differential Diagnosis:

B Pseudolymphoma/cutaneous lymphoid hyperplasia

B Cell marker antibodies, flow cytometry, and gene
rearrangement studies often necessary to accurately
distinguish between lymphoma and pseudolymphoma.

References:

1. ChuPg, Chang KL, et al. Immunophenotyping of hematopoietic
neoplasms. Semin Diagn Pathol 2000; 17:236—-256.

2. Kerl H, Cherroni L. Primary cutaneous B-cell lymphomas: then
and now. ] Cutan Pathol 2006; 33(suppl 1):1-5.

ERYTHEMA ELEVATUM DIUTINUM

Diffuse dermatitis with neutrophils and eosinophils
prominent.

Clinical Presentation:

B Rare dermatitis

B  Extensor and acral surfaces

B Plaques, nodules, pedunculated lesions, and occasional
vesicles (Fig. 6A)

B Associated with myeloid dyscrasias, myeloma, monoclonal
gammopathy, lymphoma, and inflammatory bowel disease

Hlstopathology
Diffuse leukocytoclastic vasculitis including fibrin depo-
sition within and around vessel walls (Fig. 6B)

B Neutrophils with leukocytoclasis (Fig. 6C)

B Chronic lesions characterized by fibrosis with fasicular
appearance
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Pathophysiology:
B Etiology unknown
B Variant of leukocytoclastic vasculitis

Differential Diagnosis:

B Neutrophilic dermatoses (Sweet’s syndrome, pyoderma
gangrenosum, Behcet’s disease)

B Granuloma faciale has a similar polymorphous infiltrate
with a predominance of eosinophils while erythema
elevatum diutinum has a predominance of neutrophils.

References:

1. Yannias JA et al. Erythem elevatum diutinum. ] Am Acad
Dermatol 1992; 26:38—44.

2. LeBoit PE et al. The evolution of lesions in erythema elevatum
diutinum. Am ] Dermatopathol 1986; 8:392-402.

LEISHMANIASIS

Diffuse dermatitis with plasma cells prominent.

Clinical Presentation:

Three Types of Leishmaniasis:

B Cutaneous (Oriental) Leishmaniasis caused by Leishmania
tropica (Asia and Africa) and Leishmania mexicana (Central
and South America).

B Mucocutaneous (American) Leishmaniasis caused by
Leishmania brasiliensis.

B Visceral Leishmaniasis (kala-azar) caused by Leishmania
donovani.

Nodules and papules frequently ulcerated (Fig. 7A). Chronic

lesions (1-2 years) including single or multiple plaques

Histopathology:

B Diffuse dermal infiltrate of lymphocytes, plasma cells,
and histiocytes. Numerous protozoal organisms within
macrophages (Figs. 7B and C)

B Two to four microns with kinetoplast

B Kinetoplast is metachromatically red with Giemsa stain

Differential Diagnosis:

Other Intracytoplasmic Organisms:

B Histoplasmosis—Histoplasma capsulatum (fungus)

B Rhinoscleroma—KIebsiella rhinoscleromatis (gram-negative
bacillus)

B Granuloma inguinale-Calymmatobacterium granulomatis—
gram-negative bacillus (Donovan body).

References:

1. Hepburn MC. Cutaneous leishmaniasis. Clin Exp Dermatol
2000; 25:363-370.

2. Grevlink SA, Lerner EA. Leishmaniasis. ] M Acad Dermatol
1996; 34:257-272.

URTICARIA PIGMENTOSA, NODULAR
Diffuse dermatitis with prominent mast cells.
Synonym: Mastocytosis

Clinical Presentation:

B Generalized eruption

B Orange—brown macules papules and nodules on trunk
less often extremities (Fig. 8A)

B Often pruritic

B Lesions develop wheal and flare following trauma
(positive Darier’s sign)

B Pediatric disease (75% of cases)

Histopathology:

B Diffuse mast cell infiltrates throughout much of the
dermis (Fig. 8B)

B Monomorphous mononuclear cells with round to oval
centrally placed nuclei and granular amphophilic
cytoplasm (“fried egg”) (Fig. 8C)

B Granules are metachromatic (red) with Giemsa stain
(Fig. 8D)

B Tryptase and CD 117 positive

Pathophysiology:
B Aberrations in C-kit pathway have been implicated

References:

1. Yang F et al. Paraffin section immunophenotype of cutaneous
and extracutaneous mast cell disease. comparison to other
hematopoietic neoplasms. Am ] Surg Pathol 2000; 24:703-709.

2. Buttner C et al. Identification of activating C-kit mutations in
adult but not in childhood onset indolent mastocytosis.
J Invest Dermatol 1998; 111:1227-1231.
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(A)

Figure 1 Psuedolymphoma. (A) Red brown nodule. (B) Nodular infiltrate of lymphocytes. (C) Polymorphic infiltrate.

Figure 2 Sweet’s syndrome. (A) Nodular infiltrate of neutrophils. (B) Neutrophilic fragmentation (leukocytoclasis). (C) Marked papillary dermal
edema.
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(A)

Figure 3 Granuloma faciale. (A) Reddish brown nodules. (B) Nodular mixed infiltrate sparing the papillary and perifollicular dermis.
(€) Neutrophils, nuclear dust, eosinophilis, and plasma cells.

(B)

Figure 4 Cutaneous Hodgkin’s disease. (A) Ulcerated plaques. (B) Nodular infiltrate of lymphocytes, eosinophils and plasma cells.
(C) Reed-Sternberg cells.
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(B)

Figure 5 Lymphoma. (A) Deep red nodules of
cutaneous lymphoma. (B) Diffuse dermal infil-
trate of atypical lymphocytes. (C) Atypical
lymphocytes involving follicles.

(B)

(A)

Figure 6 Erythema elevatum diutinum. (A) Reddish nodules on the fingers. (B) Diffuse neutrophilic infiltrate. (C) Neutrophils with leukocytoclasis
(nuclear dust).
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(B)

Figure 7 Leishmaniasis. (A) Ulcer on helix (Chiclero’s ulcer). (B) Diffuse dermal infiltrate of plasma cells and histiocytes. (C) Parasitized
histiocytes with numerous leishmania organisms.

(A)

Figure 8 Urticaria pigmentosa, nodular. (A) Orange-brown nodules. (B) Diffuse infiltrate of mast cells. (C) Mast cells with oval nuclei and granu-
lar cytoplasm. (D) Giemsa stain-reddish cytoplasmic granules.
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GRANULOMATOUS DERMATITIS

Granulomatous dermatitis is a nodular or diffuse inflamma-
tory pathologic process that is composed predominantly of
histiocytes. The reaction pattern forms in response to an
antigen that is usually insoluble, nondegradable, or slowly
released.

Deciding whether a pattern is perivascular, interstitial,
nodular, or diffuse is rather subjective. A pattern is con-
sidered nodular when discrete perivascular inflammation
extends beyond a single perivascular region and is relatively
large and dense. One or more nodules may be present.
Diffuse dermatitis is the term applied when the cellular infil-
trate is dense enough that discrete cellular aggregates cannot
be recognized and the dermis contains a more massive
poorly circumscribed inflammatory infiltrate. The dermal
infiltrate can be uniformly dense or denser in the upper (or
lower) dermis. Once the pattern has been recognized on
scanning magnification, the patterns are subdivided by
inflammatory cell composition and the presence or absence
of necrosis, foreign bodies, infectious organisms, epidermal
hyperplasia, and so on.
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The categories for granulomatous dermatoses are not
absolute and are only useful as a skeletal framework from
which to start one’s interpretation of a histologic section.
For example: (i) rarely cutaneous sarcoidosis may demon-
strate tuberculoid granulomas or foreign body granulomas;
(if) cutaneous infections as tuberculosis or leprosy most
commonly present as tuberculoid granulomas but can be
sarcoidal or palisading in type; (iii) some infectious granu-
loma can be palisaded (as some fungal, mycobacterial infec-
tions and so on); (iv) foreign body granulomata can be
nodular (sarcoidal, palisaded, or foreign body) or diffuse
and mixed. Therefore, although pattern analysis is a
helpful way to begin the evaluation of a slide, often evalu-
ation of a granulomatous dermatitis must exceed routine
light microscopy with hematoxylin-eosin staining.

Infectious agents may need to be excluded by special

stains:

Organisms Stains

Fungi/yeast* PAS with and without diastase
GMS (methenamine silver)

Mycobacteria® Ziehl-Neelsen (detects tubercle bacillus)
Fite (detects leprosy bacillus and
tubercle bacillus)

Bacteria® Gram

Actinomycosis and Gram

Nocardiosis GMS (methenamine silver)

Leishmaniasis Giemsa

Spirochete Warthin-Starry

Amoeba Phosphotungstic acid hematoxylin

*Stains most commonly utilized: periodic acid-Schiff (PAS); Gomori methenamine
silver (GMS).

Polariscopic examination can be accomplished to
investigate the presence of a polarizable foreign body.
Using two disks composed of polarizing plastic that are
easily inserted into the microscope (with one disk below
the condenser to act as a polarizer and the other disk
placed in the eyepiece to act as the analyzer) the light from
all rays except those vibrating in one plane can be excluded.
Doubly refractile substances on the slide will break the
polarization when the analyzer disk is rotated and appear
as bright white bodies on a dark field. Examples of doubly
refractile foreign bodies include silica, talc, wooden splin-
ters, suture, and urate crystals.

Immunohistochemical techniques using a panel of
antibodies directed against infectious agents and the
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technique of polymerase chain reaction are now available to
detect possible microorganisms within fixed tissue.

Finally, electron-probe microanalysis (scanning
electron microscopy with the aid of backscattered electron
imaging and X-ray energy spectrometry) or chemical analy-
sis can be used to identify inorganic material in a lesion.

In summary, when reviewing a slide that demon-
strates a granulomatous dermatitis, the following questions
should be addressed in attempting to establish a diagnosis:
1. Is the infiltrate nodular or diffuse?

2. If the infiltrate is nodular, is the pattern tuberculoid,
sarcoidal, palisaded, or foreign body in type?
3. Is there any evidence of necrosis or necrobiosis?

Table 1 Histologic Patterns of Granulomatous Dermatoses

Nodular Tuberculoid
granulomatous
dermatitis
Sarcoidal
Palisaded

Foreign body (nonallergic
foreign-body reaction)

Lichenoid and granulomatous

Interstitial granulomatous
dermatitis

Nodular or diffuse mixed
granulomatous dermatitis with
neutrophils (suppurative
granulomatous)

Infectious
Noninfectious

Are there other inflammatory cells present in addition to

the histiocytic infiltrate (as lymphocytes, neutrophils,

etc.)? Are there distinctive features to the histiocytes

composing the infiltrate?

Is the infiltrate perifollicular?

Is there associated epidermal hyperplasia?

Is there an associated vasculitis?

Special stains and polarizing lenses should be used rou-

tinely to exclude an infectious etiology and polarizable

foreign body. Immunohistochemical techniques and

electron probe microanalysis are only employed rarely.
The histologic patterns of granulomatous dermatoses

are given in Table 1.
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Tuberculosis

Tuberculoid leprosy
Leishmaniasis, chronic cutaneous
Syphilis, late secondary or tertiary
Rosacea and perioral dermatitis
Sarcoidosis

Allergic foreign-body reactions:
Silica, beryllium, and zirconium granulomas
Tattoo dyes (most commonly with red dye containing mercuric sulfide)

Crohn’s disease

Melkersson-Rosenthal syndrome (cheilitis granulomatosa)
Granuloma annulare

Necrobiosis lipoidica

Rheumatoid nodule

Gout

Necrobiotic xanthogranuloma

Some foreign body reactions (ex. bovine collagen)
Ruptured follicular cysts

Tattoo

Suture

Splinter

Silica

Talc

Starch

Calcium

Drug reactions

Lichen striatus

Lichen nitidus

Underlying systemic diseases: Crohn’s disease, Rheumatoid arthritis, etc.
Infections: Hepatitis C, Herpes, atypical mycobacteria, etc.
Interstitial type of granuloma annulare

Interstitial granulomatous drug reaction (reported due to calcium channel blockers,
angiotensin converting enzyme inhibitors, beta-blockers, lipid-lowering agents,
antihistamines, anticonvulsants, and antidepressants)

Interstitial granulomatous dermatitis with plaques or cords (with arthritis
and a systemic autoimmune disorder)

Bacterial, fungal, yeast, mycobacterial, actinomycotic, parasitic, etc.
Halogenodermas

Follicular-occlusion tetrad

Ruptured follicular cyst and other foreign body reactions

(Continued)
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Table 1 Histologic Patterns of Granulomatous Dermatoses (Continued)

Diffuse granulomatous dermatitis Foamy histiocytes

Granular histiocytes
Infectious

Granulomatous vasculitis Small vessel

Large vessel

Definition of Terms:

Granulomatous dermatitis: A nodular or diffuse inflammatory

skin disease composed predominantly of histiocytes that

form in response to insoluble, nondegradable, or slowly
released antigens

Nodular dermatitis: An inflammatory process in which
the perivascular infiltrates have enlarged and coalesced to
form one or multiple nodules.

Diffuse dermatitis: An inflammatory process that is so
dense that nodules or a perivascular pattern can no longer
be discerned.

Histiocyte: This is a tissue macrophage, which can be
identical histologically to a fibroblast or endothelial cell.
Very often you can differentiate these cells by their neighbors
or “the company they keep.” For example, a cell that looks
like a histiocyte, fibroblast, or endothelial cell but is arranged
with other similar appearing cells in an annular configur-
ation, and with red blood cells in the center is obviously
an endothelial cell and not a histiocyte. Usually a histiocyte
has a large, ovoid, pale nucleus that can be eccentric and
indented. The nucleolus usually is distinct, small, and can
be single or multiple. The cytoplasm may be abundant but
is indistinct.

Epithelioid histiocyte: This is an activated histiocyte
with abundant eosinophilic granular cytoplasm and poorly
defined cell borders; it has been so named because it can
resemble epithelial cells that are contiguous and touch one
another.

Multinucleated histiocyte: As histiocytes age, they have
a tendency to fuse rather than to divide. Thus a histiocyte
with more than one nucleus is referred to as multinucleated.
There is evidence that lymphocyte-derived lymphokines
released in type IV immune reactions play a role in their
development. There are three types of multinucleated cells:
Langerhan’s, Touton, and foreign body:.

B Langerhan’s cell (Fig. 1A) has nuclei in a peripheral
circular or semicircular (horseshoe) pattern.

B Touton cell (Fig. 1B) has a central homogeneous ampho-
philic core of cytoplasm, surrounded by a circumferen-
tial wreath of nuclei, which in turn is surrounded by
abundant foamy cytoplasm.

B Foreign body cell (Fig. 1C) has nuclei in the center or in a
haphazard pattern.

Giant cells may contain Schaumann or asteroid bodies.
Schaumann bodies are round or oval basophilic laminated
concentric whorls (calcified, especially at their periphery)
within histiocytic giant cells that are thought to be derived
from residual lysosomes. Asteroid bodies (Fig. 1D) are
stellate (star-shaped) eosinophilic concretions within histio-
cytic giant cells thought to represent trapped collagen.
When stained with phosphotungstic acid-hematoxylin, the
center of the asteroid body is brown-red and the spikes

Xanthoma

Xanthogranuloma

Reticulohistiocytic granuloma
Lepromatous leprosy
Leishmaniasis—acute lesions
Necrobiosis lipoidica

Allergic granulomatous (Churg-Stauss)

Wegener’s granulomatous, etc.
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are blue. Neither Schaumman nor asteroid bodies are

specific to any one granulomatous disease process.

Foam cell: This is a lipid-laden histiocyte with foamy or
vacuolated cytoplasm.

Granuloma: When histiocytes aggregate to enhance
phagocytosis, they form a nodular aggregate called a granu-
loma. A granuloma is usually composed of epithelioid his-
tiocytes and often multinucleated histiocytes. Granulomas
can be seen in association with other inflammatory cells,
with or without necrosis. There are three major types of
granulomas:

B Tuberculoid granuloma (Fig. 2A): A well circum-
scribed collection of epithelioid histiocytes in association
with a surrounding relatively dense infiltrate of lympho-
cytes. Necrosis within the center is variable (none to
much).

B Sarcoidal granuloma (Fig. 2B): A well-circumscribed
collection of epithelioid histiocytes with relatively few
or no lymphocytes.

B Palisaded granuloma (Fig. 2C): Histiocytes arranged in a
palisade or “like staves around a central focus.”

Necrobiosis: Focal alteration or degeneration of
collagen.

Caseation necrosis: This term is identical to ischemic
necrosis and coagulation necrosis. The necrotic tissue has
lost its structure and appears amorphous, pale pink, and
somewhat granular (Fig. 2D).

EXAMPLES OF GRANULOMATOUS DISEASES

LUPUS VULGARIS

Nodular tuberculoid type of granulomatous disease.
Synonym: Tuberculosis luposa.

Clinical Presentation:

B The most common variant of cutaneous tuberculosis
presents as reddish brown papules, nodules, or plaques
(Fig. 3A) that have an apple jelly color especially noted
on diascopy.

B Asthelesionsexpand, they often are associated with central
scarring that can cause significant tissue destruction.

Histopathology:

B Aggregates of epithelioid histiocytes generally in the
upper half of the dermis surrounded by a mantle of
lymphocytes (Figs. 3B and D) and associated with over-
lying epidermal thinning (rather than hyperplasia
as seen in primary tuberculosis inoculation).
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B Usually none or minimal caseation necrosis (Figs. 2D
and 3D) (as seen more commonly in primary tuberculo-
sis inoculation, scrofuloderma, and miliary tuberculosis)
and no identifiable acid-fast bacilli (as can be seen in
early primary tuberculosis inoculation, scrofuloderma,
and miliary tuberculosis).

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Lesions are indurated Predominantly dermal granulomas

Granulomas in lupus vulgaris tend
to be located in the upper half of the
reticular dermis; the overlying
epidermis is thinned. Granulomas
seen through a thinned epidermis
look apple jelly in color.

Apple jelly colored
lesions on diascopy

In those variants of tuberculosis of the skin seen in associ-
ation with caseation necrosis (most commonly primary,
miliary, or scrofuloderma) one can also clinically discern
ulceration with drainage from the granulomatous site.

Differential Diagnosis:
See Table 2.

Pathophysiology:

Cutaneous tuberculosis can occur by three routes: direct
inoculation (primary), hematogenous spread (lupus vulgaris,
miliary tuberculosis), or by direct extension of an underlying
tuberculous lymph node or bone (scrofuloderma). Lupus
vulgaris usually occurs in previously sensitized individuals.
Primary cutaneous tuberculosis, miliary tuberculosis, and
scrofuloderma demonstrate central caseation necrosis
(cheesy material) which appears pink and granular sur-
rounded by epithelioid histiocytes and multinucleated
epithelioid histiocytes (Langhans’). A mantle of lympho-
cytes is noted at the periphery of the granuloma. Acid-fast
bacilli of tuberculosis (4 microns in length and less than 1
micron in diameter) can be identified within the center of
some granuloma with special stains. Lupus vulgaris

Table 2 Differential Diagnosis: Lupus Vulgaris

Secondary or Tertiary

Lupus Vulgaris

Tuberculoid Leprosy

Syphihlis

lesions have superficial granulomata and are usually
devoid of necrosis and demonstrable organisms.
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TUBERCULOID LEPROSY

Nodular tuberculoid type of granulomatous disease.
Synonym: Hansen’s disease.

Clinical Presentation:

B One tojusta few asymmetrically scattered hypopigmented
well demarcated anesthetic plaques (Fig. 4A)

B Occasionally, plaques may demonstrate erythema,
central clearing, and more peripheral induration

Histopathology:

B FElliptical aggregates of epithelioid histiocytes sur-
rounded by lymphocytes, multinucleated histiocytes,
and occasional plasma cells especially in the lower
dermis (Figs. 4B and E).

B Granulomas can be identified around small nerves, hair
erector muscles, follicles, and sweat glands (Figs. 4C-G)

B Although the lepra bacilli are usually not identifiable in
tuberculoid leprosy, very rarely lepra bacilli are found
at the periphery of active lesions

Rosacea or Perioral

Sarcoid Dermatitis

Superficial granulomas
below thinned epidermis

Lymphocytes around
granulomas

Caseation necrosis minimal;
no identifiable acid fast
bacilli

Elliptical granulomas

Granulomas predominantly in
lower dermis. Epidermis often
atrophic and effaced

Lymphocytes plus plasma cells
around granulomas

Very rarely lepra bacilli are
found at the periphery of active
lesions

Granulomas around nerves and
adnexa (hair and sweat glands)

Lymphoctyes plus plasma
cells around granulomas

Blood vessels thick walled
with enlarged endothelial

cells

Round granulomas Perifollicular granulomas

Granulomas around or near
follicular units

Superficial and deep
granulomas

Scant or no mantle of lym-
phocytes (naked tubercles)

Lymphocytes around
granulomas

Early on can identify some
neutrophils

Necrosis can be identified in
some cases within granuloma

Fibrin often present in
center of granuloma

Starts as suppurative follicu-
litis — progresses to
granulomatous folliculitis



Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Infiltrated plaques Elliptical granulomas
usually deep in the dermis

and fewer in number

Absence of apple jelly color as Granulomas deeper in the
seen in lupus vulgaris dermis

Epidermis is often thinned
and effaced

Hypopigmented lesions

Granulomas in and around
nerves

Lesions usually anesthetic

Granulomas around hair
follicles

Lesions often hairless (alopecia)

Differential Diagnosis (Table 2):

In addition, although the hypopigmentation of tuberculoid
leprosy lesions can cause confusion with some other
common diseases, the absence of fungal elements in the
stratum corneum (tinea versicolor), spongiosis (pityriasis
alba), and epidermotropism of mononuclear cells (hypopig-
mented mycosis fungoides) makes establishing the correct
diagnosis not too difficult.

Pathophysiology:

Leprosy is caused by the bacillus, Mycobacterium leprae,
which is an intracytoplasmic parasite of macrophages and
Schwann cells. Tuberculoid leprosy is the variant seen in
individuals with a high level of specific cell-mediated
immunity.
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SYPHILIS, LATE SECONDARY STAGE

Nodular tuberculoid type of granulomatous disease.

Clinical Presentation:
B Late secondary syphilis lesions are often widespread
papules and nodules (Fig. 5A)

Hlstopathology
Aggregates of epithelioid histiocytes surrounded by
plasma cells and lymphocytes (Figs. 5B-D)

B Blood vessels are thick walled with plump endothelial
cells (Fig. 5E)

B Perivascular inflaimmation with many plasma cells
(Fig. 5E)

B Spirochetes are very rarely detectable
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Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Prominent vessels with
perivascular inflammation

Reddish lesions

Papules and nodules Nodular granulomatous inflammation

Differential Diagnosis:
See Table 2.

Pathophysiology:

Syphilis is an infectious disease caused by the spirochete
Treponema pallidum. Primary lesions occur two to six weeks
after inoculation. The secondary stage is due to dissemina-
tion and multiplication of the organism in different tissues.
Late secondary and tertiary stage lesions are due to a high
cellular immune response against the organism; at this
stage only a small number of organisms remain.
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ROSACEA AND PERIORAL DERMATITIS

Nodular tuberculoid type of granulomatous disease.

Clinical Presentation:

B Red to red-brown follicular papules and pustules on the
face (Fig. 6A)

Hlstopathology
Aggregates of epithelioid histiocytes surrounded by
lymphocytes usually around or adjacent to hair follicles
(Figs. 6B and C)

B Necrosis can be identified within the granulmata

B Starts as a suppurative follilculitis; progresses to a
granulomatous folliculitis

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Reddish follicular pustules Suppurative folliculitis

Reddish follicular papules Perifollicular granulomas

Differential Diagnosis:
See Table 2.
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Pathophysiology:

Pathophysiology is multifactorial. Vascular hyper-reactivity
is known to be related and is manifest clinically as easy
blushing. It has been postulated that the repeated vasodila-
tion ultimately induces inflammation. The association with
Helicobacter pylori and the etiologic role of the cutaneous
mite Demodex folliculorum remain controversial.
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SARCOID

Nodular sarcoidal type of granulomatous disease.
Synonyms: Darier-Roussy disease; lupus pernio.

Clinical Presentation:

B Firm pink, erythematous, red—brown, yellow —brown, or
violaceous papules and plaques (Fig. 7A)

B Apple jelly color noted on diascopy (with pressure
inducing blanching)

B Lesions most commonly located on the face, neck, upper
trunk, and extremities in a symmetrical distribution

B Variants: nodules, annular plaques, scaling and psoriasi-
form, subcutaneous nodules, alopecia, ulcerated, hypo-
pigmented, ichthyosis, and infiltration of pre-existing
scars

Histopathology:

B Well circumscribed round noncaseating collections of
epithelioid histiocytes with few or no surrounding
lymphocytes (“naked tubercles”) (Figs. 7B-D)

B Fibrin can be found in the center of some tubercles
(Fig. 7E)

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Indurated papules Granulomas predominantly in the
and plaques dermis

Granulomas can be superficial in the
dermis and the overlying epidermis
is not thickened

Apply jelly color on
diascopy

Differential Diagnosis (Table 2):

Foreign body reactions should be excluded with polarizing
lenses and rarely spectrographic techniques if clinically
indicated. In addition, sarcoidal granulomas should be
evaluated with special stains to rule out infectious agents.
(as PAS with and without diastase or GMS, Fite, Gram,
Giemsa, Warthin-Starry silver stain, etc.)

Pathophysiology:

Sarcoid is a multisystem systemic granulomatous disease.
Approximately 25% to 33% of the patients demonstrate
cutaneous manifestations. The exact etiology of sarcoidosis
remains unknown but there is a known association with

increased cell-mediated immunity activity and an increase
in CD4+ T-helper cells of the Thl subtype after antigen
presentation. Thl cytokines are increased (including inter-
leukin 2 and interferon), which ultimately leads to B-cell
stimulation. Granuloma forming T lymphocytes and mono-
cytes are in peripheral tissues leading to decreased delayed
cellular immunity and lymphopenia with resultant anergy.
The antigen responsible for initiating these events is
unknown. Sarcoid is considered a diagnosis of exclusion
both histologically and clinically. Infections and other
systemic diseases must be excluded as the cause of non-
caseating granulomas in the skin or other organ systems.
However, the identification of a foreign body or infectious
agent within the granuloma does not exclude sarcoidosis;
these diagnoses are not mutually exclusive. Foreign body
reactions in patients with sarcoidosis have been reported.
These foreign bodies may have represented the hypothetical
antigen or nidus in the above outlined immune altered
scenario.
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FOREIGN BODY GRANULOMAS (ALLERGIC SARCOIDAL
GRANULOMATOUS REACTION)

Nodular sarcoidal type of granulomatous disease.

Some foreign bodies can induce an allergic granulo-
matous reaction that simulates a sarcoidal granulomatous
reaction. Granulomata secondary to silica (usually from
glass or sand) can occur; the foreign body can be detected
as doubly refractile crystals with polarizing lenses.
Beryllium (from cuts due to broken fluorescent light bulbs
manufactured prior to 1950) results in granulomata often
associated with central necrosis. Beryllium granuloma and
zirconium granuloma (secondary to deodorants) are nonpo-
larizable and require spectrographic techniques to identify
the foreign body. Finally, some tattoo dyes (most commonly
red dye containing mercuric sulfide) can induce a sarcoidal
granulomatous reaction (Figs. 8A and B).

CHEITILITS GRANULOMATOSA

Nodular sarcoidal type of granulomatous disease.

Synonym: Orofacial granulomatosis.



Clinical Presentation:

B Recurrent labial edema that eventuates into permanent
enlargement of lips with nodularity (Fig. 9A)

B This can be part of a syndrome: chronic, fluctuating swel-
ling of the lips associated with recurrent facial pareses
and lingua plicata (Melkersson—Rosenthal syndrome)

Histopathology:

B Small noncaseating granulomas with scant or no sur-
rounding lymphocytes and plasma cells on mucosal
skin (Fig. 9B)

B Initially only marked edema noted

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Recurrent labial swelling Stromal edema

Permanent enlargement of lips Noncaseating granulomas

Differential Diagnosis:

Noninfectious, noncaseating granulomas of the lips can
be seen in Crohn’s disease, sarcoidosis, or in cheilitis
granulomatosa.

Pathophysiology:

The etiology remains unknown. Some have suggested a role
for an allergic reaction to an allergen that has come in contact
with the lips and that can induce a cell-mediated hypersen-
sitivity response.
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GRANULOMA ANNULARE

Nodular palisaded type of granulomatous disease (could
also be classified as interstitial granulomatous dermatitis)

Synonym: Pseudorheumotoid nodule (for subcutaneous
granuloma annulare).

Clinical Presentation:

B Skin colored or pink to red papules classically arranged
in an annular or arciform pattern (Fig. 10A)

B Most commonly located on the hands, arms, feet, and
legs

B  Hyperpigmentation or normal skin noted in the center of
the annular or circular lesions

B A generalized form is composed of widely distributed
papules symmetrically on the trunk and extremities

B Subcutaneous, perforating, and patch-plaque variants
have been described
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Histopathology:

B  Predominantly, in the upper half of the dermis there are
palisades of histiocytes around displaced/degenerated
collagen and foci of mucin (Figs. 10B-D)

B Histiocytes interposed between collagen bundles (inter-
stitial ~pattern) associated with increased mucin
between collagen fibers

B Rare aggregates of epithelioid histiocytes resembling
sarcoidal granulomas

B Areas of normal or spared dermis between palisaded
granulomas

B Superficial and deep perivascular predominantly lym-
phohistiocytic infiltrate with some mast cells

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Papular eruption Pathology predominantly in the dermis
Focal, not diffuse, granulomatous process

Pink papules Perivascular inflammation

Differential Diagnosis of Palisaded Granulomas:

Central

Disease Focus Other Distinguishing Features

Granuloma annulare  Mucin Areas of normal dermis

Focal dermal
involvement

Associated superficial and deep
perivascular infiltrate with mast
cells

Interstitial histiocytes
Mucin between collagen fibers
Sarcoidal granulomas

Rheumatoid nodule Fibrin Pathology within subcutaneous fat

(and/or deep dermis)

Necrobiosis Degenerated  Diffuse dermal involvement

lipoidica collagen Often subcutaneous involvement
Plasma cells present
Granulomatous vasculitis may be
present

Gout Urates Best if fixed in alcohol rather than
formalin. Crystals refractile with
polarized light

Necrobiotic Degenerated  Extensive granulomatous

xanthogranuloma collagen dermatitis arranged in intersecting

bands

Palisaded granulomas around areas
of confluent necrobiosis

Foam cells

Touton and foreign body type giant
cells

Cholesterol clefts

Pathophysiology:

There is no known etiology to explain granuloma annulare.
It is known that certain traumas (such as insect bites, skin
testing, sun exposure, viral infections) can precipitate the
lesions at local sites. It has been postulated that a delayed
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type hypersensitivity reaction to an unknown antigen may
play a role in the pathophysiology of granuloma annulare.
Cytokine and interferon producing lymphocytes in response
to an unknown antigen could induce degradation of the
dermal matrix thus inducing a granulomatous reaction.
The identification of elastic fiber degeneration in the midst
of the palisaded granulomas of granuloma annulare in
some studies has suggested that the disease may be related
to elastic tissue injury. Finally, although vasculitis has been
identified within the center of some palisaded granulomas
of granuloma annulare, its role in the etiology of granuloma
annulare is not understood.
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NECROBIOSIS LIPOIDICA

Nodular palisaded type of granulomatous disease.
Synonym: Necrobiosis lipoidica diabeticorum (NLD).

Clinical Presentation:

B Papules that evolve into violaceous plaques most com-
monly located on the shins

B Borders of plaques are infiltrated and red—brown in
color, while the center of plaques become atrophic and
yellow—brown in color with telangiectasias (Fig. 11A)

B Ulceration, particularly after trauma, occurs in over
one-third of the cases

B Lesions are usually asymptomatic with decreased sen-
sation to pin prick testing

Histopathology:

B Palisaded granulomas noted throughout the entire
dermis, horizontally oriented in a tiered or layered
pattern. The deep dermis is especially involved (Fig. 11B)

B Palisades of histiocytes around foci of collagen degener-
ation (Fig. 11C)

B The granulomatous inflammation can extend into the
subcutaneous fat resulting in a septal panniculitis

B Superficial and deep perivascular infiltrate composed of
lymphocytes, histiocytes, and plasma cells (Fig. 11D)

B Endothelial cell swelling and granulomatous vasculitis
can be identified

B Dermal and subcutaneous septal sclerosis noted in the
center of older lesions

B Epidermis is normal or atrophic (especially in the center
of the lesion)

B Telangiectasia can be noted especially beneath an
atrophic epidermis (Fig. 11D)

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Diffuse dermal (usually with no intervening
normal dermis noted within the biopsy) and
even subcutaneous septal inflammation

Indurated plaques

Yellowish color within Fat stains on frozen tissue reveal lipid
plaques droplets within the dermal infiltrate

Superficial and deep perivascular
inflammatory infiltrate beneath an atrophic
epidermis; dilated blood vessels

Redness within the lesions

Telangiectasias in older Dilated superficial dermal blood vessels
plaques beneath an atrophic epidermis

Atrophy and sclerosis in
older plaques

Atrophic epidermis
Sclerosis of dermis as lesions resolve

Ulceration Epidermal atrophy plus

granulomatous vasculitis can result in
ulceration

Differential Diagnosis:
See Differential Diagnosis table under the section “Granu-
loma Annulare.”

Pathophysiology:
The etiology of NLD remains unknown. There is a known
association with diabetes.

Although only 0.03% of diabetics develop NLD, 65%
of patients who develop NLD are diabetic and another
12% to 15% will demonstrate an abnormal glucose tolerance
test even though they are not overtly diabetic. Of those
patients with NLD who do not have diabetes or an abnormal
glucose tolerance test, over half of them have a family
history of diabetes. It is unclear how hyperglycemia and
NLD are pathophysiologically linked.

It has been postulated that the vascular changes
associated with diabetes might play a role in the collagen
degeneration that precipitates the inflammatory process
that is the hallmark of NLD.
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RHEUMATOID NODULE

Nodular palisaded type of granulomatous disease.

Clinical Presentation:

B Subcutaneous firm dome-shaped skin colored nodules
that are usually painless and semi-mobile (Fig. 12A)

B Lesions most commonly located in periarticular sites
over extensor surfaces at sites subjected to trauma or
pressure



Histopathology:

B Palisaded granulomatous dermatitis in the subcutaneous
fat (Fig. 12B)

B Palisades of histiocytes around fibrin that stains homo-
geneously red (Fig. 12C)

Differential Diagnosis:
See “Differential Diagnosis” table under the section “Granu-
loma annulare.”

If a patient has what appears to be a rheumatoid
nodule but is rheumatoid factor negative, the patient is
most likely to be suffering from subcutaneous granuloma
annulare or another palisaded granulomatous dermatitis.

Pathophysiology:

Rheumatoid nodules are present in 20% of patients with
rheumatoid arthritis and are associated with a relatively
high titer of rheumatoid factor.
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GOUT

Nodular palisaded type of granulomatous disease (but could
also be classified as a foreign body granulomatous dermatitis
or as a deposition disease with granulomatous inflammation).

Synonyms: Urate deposition disease; urate arthropathy.

Clinical Presentation:

B Firm dermal or subcutaneous papules or nodules located
especially on the helix of the ears, near small joints of the
hands and toes, and bursa of elbow (Fig. 13A)

B The lesions can be skin colored or white—yellow or
erythematous

B Large lesions can ulcerate and discharge a clear fluid
with white flecks or a chalky material

Hlstopathology
Palisades of histiocytes arranged around urate deposits
within the dermis or subcutanous fat (Fig. 13B)

B If the specimen is fixed in formalin — the urate crystals
dissolve and leave only an amorphous feathery basophi-
lic matrix (Figs. 13B and C)

B [f the specimen is properly fixed in alcohol (ethanol based
preservative as Carnoy’s fluid) instead of formalin —
urate crystals are preserved and appear needle-shaped,
multicolor or brownish in color, and can be bundled

B Intact preserved crystals appear yellow to blue when
examined with polarizing lenses. When the polarizing
lenses are turned, the crystals demonstrate negative bire-
fringence

B The overlying epidermis may be normal or ulcerated

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Discharge of urate crystals that have deposited
in the skin

Discharge of material
from ulcerated lesions
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Differential Diagnosis:
See Differential Diagnosis table under the section “Granu-
loma Annulare.”

Pathophysiology:

Gout is a metabolic disease associated with underlying
hyperuricemia. The skin and joint manifestations are sec-
ondary to deposits of monosodium urate crystals. When
urate crystals deposit within and around various joints the
result is the chronic arthritis of gout. The same crystals can
deposit in the dermis or subcutaneous tissue resulting in
the skin manifestations of gout, known as tophi.
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NECROBIOTIC XANTHOGRANULOMA

Nodular palisaded type of granulomatous disease.

Synonym: Necrobiotic xanthogranuloma with parapro-
teinemia.

Clinical Presentation:

B Firm asymptomatic yellowish nodules and plaques with
atrophy, telangiectasia, and occasional ulceration

B Lesions located most commonly in the periorbital region
(Fig. 14A)

B This is a multisystem disease. Common associated find-
ings include various ocular manifestations, hepato-
megaly, and splenomegaly

B At least 80% of the patients have an associated IgG
monoclonal gammopathy

B There is an associated increased risk of lymphoprolifera-
tive disorders and plasma cell dyscrasias

Hlstopathology
Palisades of histiocytes and focal and/or intersecting
bands of granulomatous dermatitis around extensive
necrobiosis in the mid and deep dermis with extension
into and through the subcutaneous lobules (Figs. 14B
and C)

B Numerous foam cells and giant cells (Touton and foreign
body giant cells) (Fig. 14D)

B Extracellular deposits of lipids and cholesterol clefts

B Perivascular (superficial and deep dermal and subcu-
taneous) lymphoplasmacytic infiltrate with lymphoid
follicles

Clinicopathologic Correlation:

Clinical Features Pathologic Features

Firm plaques and
nodules

Site of pathology in deep dermis and subcutis

Yellowish color of Presence of foam cells, Touton giant
lesions cells, extracellular deposits of lipids
and cholesterol clefts
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Differential Diagnosis:

Necrobiosis Lipoidica Necrobiotic Xanthogranuloma

Focal necrobiosis in tiers More extensive necrobiosis in broad bands

No foamy histiocyctes Foamy histiocytes

No Touton giant cells Touton giant cells

Granulomatous vasculitis Vascular involvement rare

Pannicular involvement Pannicular involvement common

reported

Pathophysiology:

The pathophysiology remains unknown. The associated

p

araproteinemia has been postulated to be the inciting

event in eliciting the subsequent granulomatous reaction.
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FOREIGN BODY GRANULOMAS

Nodular foreign body type of granulomas.

Clinical Presentation:

B Red to red-brown papules, nodules, or plaques that can
ulcerate

B Occasionally, these lesions can drain or develop a fistula

Hlstopathology
Aggregates of epithelioid histiocytes

B Many multinucleated (especially foreign-body type)
histiocytes

B Identifiable foreign body may be present

B Some foreign bodies polarize with polarizable lenses

Pathophysiology:

Foreign body granulomas are an inflammatory response to
inorganic or high-molecular-weight organic materials that

h

ave been introduced into the skin. The skin responds to

this foreign material with granulomatous inflammation.
Routes of entry include accidental, self inflicted, surgery,
topical medications, or a normally sequestered part of our
own body that becomes treated as a foreign body if it comes
into direct contact with the dermis (keratin, nails, hair, etc.)

E

xamples of foreign body granulomatous reactions include

ruptured follicular cysts (Figs. 15A-C) in which a portion of
the epithelial lined cyst or cornified cells (squames) are sur-
rounded or engulfed by histiocytes. Initially the inflammatory
response to a ruptured cyst is suppurative; ultimately, there is

granuloma formation and eventually fibrosis.

Splinters

(slivers of wood demonstrating a “stepladder” pattern of cel-
lulose), sutures (Figs. 16A—D) (homogeneous pale yellowish
material that is polarizable), and starch (often secondary to
surgical gloves) are refractile with polarizing lenses. Some
dyes in tattoos histologically can elicit a granulomatous
inflammatory response (which can be foreign body, sarcoidal,

or tuberculoid). Most tattoo material appears black in color in

routine histologic

sections. Calcium (calcinosis cutis)

(Figs. 17A and B) can be seen in association with tissue
injury, inflammatory processes, or as a manifestation of abnor-
mal calcium and/or phosphorus metabolism.

LICHEN NITIDUS

L

ichenoid and granulomatous disease.

Clinical Presentation:

Tiny, shiny, flat topped, skin colored to pink papules
(Fig. 18A)
Papules can be clustered
Papules can be linear in array secondary to Koebner
phenomenon

|stopathology
Aggregates of histiocytes and Langerhan’s giant cells in
widened dermal papillae (Figs. 18B and C)
Adjacent epidermal rete ridges form “ball-and-claw”
appearance (Fig. 18B)
The overlying epidermis is atrophic with focal
parakeratosis
Vacuolar alteration
Underlying superficial perivascular and lichenoid

lymphohistiocytic infiltrate

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Granulomatous infiltrate fills 1-3
widened dermal papillae

Tiny papules

Flat topped papules Lichenoid infiltrate

Shiny papules Atrophic epidermis

Pink papules Superficial and lichenoid inflammation

ifferential Diagnosis:

Lichen Nitidus Lichen Planus Papular Sarcoid

Vaculoar Vacuolar alteration No vacuolar
alterations alteration
Epidermal atrophy Irregular “sawtooth” No specific
with a “cap” of epidermal hyperplasia, epidermal
parakeratosis focal hypergranulosis, changes

hyperkeratosis without
parakeratosis

Granulomatous
only

Lichenoid and
granulomatous

Lichenoid only

Pathophysiology:
The pathophysiology of lichen nitidus is not known. Immu-

n

ologic mechanisms are postulated to be causative.
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INFECTIOUS GRANULOMAS

Nodular or diffuse suppurative and/or granulomatous
disease.

Clinical Presentation:
B Crusted, verrucous nodules or plaques
B Lesions can be ulcerated (Fig. 19A)

Hlstopathology
Nodular granulomatous (histiocytic) and/or nodular
suppurative (neutrophilic infiltrate that can form
abscesses) inflammation can be present (Fig. 19B)
B Nodular abscesses as well as nodular granulomatous

dermatitis (Fig. 19C)

B Diffuse infiltrate of neutrophils and/or histiocytes may
be present

B Overlying epidermis often hyperplastitc

B Special stains to highlight or identify organisms often
required (Fig. 19D)

Pathophysiology:

Nodular or diffuse granulomatous dermatitis with neutro-
phils (suppurative granulomatous dermatitis) can be seen
secondary to infectious processes (deep fungal such as cocci-
dioidomycosis, cryptococcosis, sporotrichosis, histoplasmo-
sis, chromoblastomycosis, North American blastomycosis,
South American blastomycosis or paracoccidioidomycosis;
candida granuloma; kerion; atypical mycobacterial infec-
tions and tuberculosis verrucosa cutis; actinomycosis, nocar-
diosis, eumycetoma; bacterial mycetoma or botryomycosis;
parasitic as protothecosis, etc.). Special stains and cultures
are often required to identify the infectious agent.

NONINFECTIOUS GRANULOMAS

Nodular or diffuse suppurative and/or granulomatous
disease.

Clinical Presentation:

B Crusted and/or verrucous nodules (Fig. 20A) and
plaques

B Pustules may be identified on the surface of the plaques

Histopathology:

B Follicular involvement (dilated follicular infundibula
often containing abscesses and evidences of infundibula
rupture) can be prominent in halogenodermas (Fig. 20B)
(which may be induced by halogen containing medi-
cations as iodides, bromides, and fluorides) and in the
follicular-occlusion tetrad group of diseases (including
acne conglobata, dissecting cellulitis of the scalp, hidrade-
nitis suppurativa, and pilonidal sinus)

B Both granulomatous (histiocytic) and suppurative (neu-
trophilic infiltrate that can form abscesses) inflammation
present (Figs. 20C and D)

B Nodular abscesses as well as nodular granulomatous
dermatitis may be present

B Diffuse infiltrate of neutrophils and/or histiocytes may
be present
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B No infectious agents identified

B Epidermis may be normal (as in ruptured follilcular cysts
or foreign body reactions) or hyperplastic

B Ruptured follicular cysts and even foreign body reac-
tions can also histologically demonstrate a suppurative
granulomatous dermatitis, usually without overlying
epidermal hyperplasia

References:
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XANTHOMA

Diffuse granulomatous disease.

Xanthomas could be categorized as an inflammatory
(granulomatous), benign hyperplasia, benign neoplastic, or
deposition disease process.

Clinical Presentation:
B Papules with a yellowish to orange hue (Fig. 21A)

Hlstopathology
Foamy histiocytes (foam cells) or lipid-laden macro-
phages are initially noted, perivascularly. As the lesions
mature the infiltrate of foam cells becomes nodular and
then ultimately diffuse (Figs. 21B and 21C)

B Sparse infiltrate of lymphocytes

B Overlying epidermis is atrophic

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Yellow papules Infiltrate in the dermis composed of lipid

laden macrophages

Differential Diagnosis:

Diffuse granulomatous dermatoses have been described and
differentiated by the characteristics of the predominant his-
tiocyte composing the infiltrate, that is, foamy, granular, or
infectious-laden histiocytes.

Diffuse Granulomatous Characteristic Histiocyte
Disease Composing Infiltrate

Xanthoma Foamy or lipid-laden histiocytes

Xanthogranuloma Foamy or lipid-laden histiocytes; Touton
giant cells; admixture of eosinophils,

lymphocytes, and plasma cells

Reticulohistiocytic Large granular (ground-glass
cytoplasm) histiocytes; granulomas

often with multinucleated histiocytes

Lepromatous leprosy Foamy histiocytes with gray granular
cytoplasm containing numerous

acid-fast lepra bacilli (globi)

Leishmaniasis, acute cutaneous  Histiocytes laden with round to
oval-shaped Leishman-Donavan bodies
(visualized with H&E, Giemsa, and

Wright’s stains)



116

Pathophysiology:

Grant-Kels

Xanthoma formation in those patients with hyperlidemia is
postulated to be secondary to increased circulating plasma

li
\Y

poproteins permeating through dermal capillary blood
essels and ultimately being phagocytized by macrophages

thus forming foam cells within the dermis.

Reference:
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XANTHOGRANULOMA

Diffuse granulomatous disease.

Synonym: Juvenile xanthogranuloma.

c

c

linical Presentation:
Tan to pink to red—brown, to yellow to yellow—orange
papules, plaques or nodules. More yellow coloration
noted in fully-developed lesions (Fig. 22A)
Can present as many small nodules or one or a few large
nodules
Rare in adults, where it is usually a solitary persistent
lesion
In children often multiple and usually spontaneously
resolve
In infants and children can be associated with extra-
cutaneous lesions, particularly ocular lesions
Juvenile xanthogranuloma can be associated with
café-au-lait lesions and neurofibromatosis 1
Juvenile xanthogranuloma can be associated with juven-
ile chronic myelogenous leukemia
Patients with juvenile xanthogranuloma and neurofibro-
matosis 1 may have up to a 20 times increased risk of
developing juvenile chronic myelogenous leukemia;
this has been referred to as the “triple association”

|stopathology
Dense diffuse infiltrate composed of histiocytes, foamy
histiocytes, and Touton giant cells (Figs. 22B and C)
Infiltrate admixed with scattered eosinophils, lympho-
cytes, and plasma cells
Overlying epidermis usually thin but can be hyperplastic
at the periphery
Older lesions demonstrate fibrosis
The histiocytes stain positively for CD68, HAM56, and
factor XIIla and negatively for CDla

linicopathologic Correlation:

Clinical Feature Pathologic Feature

Dense dermal infiltrate that can fill
the dermis and extend into the subcutis

Plaques and nodules

Tan to pink—brown to yellow
in color

Initially lesions are composed of
hisitocytes and appear tan to
pink—brown in color. As the lesions
mature the infiltrate becomes
predominantly composed of lipid-laden
histiocytes and the lesion appears more
yellow in color clinically

Differential Diagnosis:

See

Differential Diagnosis table from the section

“Xanthoma.”

Pathophysiology:

The pathophysiology of xanthogranuloma is not known.
Although there is some evidence that the lesions are
composed of reactive histiocytes, the stimuli that the cells
are reacting to remains a mystery. Why the cells become
lipid laden in the absence of hyperlipidemia is also not
understood.
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RETICULOHISTIOCYTOMA

Diffuse granulomatous disease.

Synonyms: Solitary reticulohistiocytosis, giant cell reticulo-
histiocytosis.

Clinical Presentation:

B Single or multilple reddish brown papules and nodules
(Fig. 23A)
B Lesions found predominantly on head, hands, and
elbows. Fifty percent of patients develop oral mucosal
and nasopharyngeal lesions
B Two Clinical Variants
B A single (or rarely multiple) papule or small nodule
usually on the head without any evidence of sys-
temic disease. The skin lesion tends to resolve spon-
taneously

B Multiple lesions on the skin and mucous membranes
that are part of a multisystem systemic disease
(multicentric reticulohistiocytosis) associated with
destructive arthritis; other less common associations
include an elevated sedimentation rate, anemia, sys-
temic vasculitis, hypercholesterolemia, IgG hyper-
gammaglobulinemia, cryoglobulinemia, and in about
a quarter of the patients an internal malignancy

Hlstopathology
Single or multiple lesions essentially demonstrate the
same pathology

B Histiocytes with granular eosinophilic “ground-glass”
cytoplasm
B The center of the histiocyte is granular and dark

eosinophilic—purple in color while the periphery of
the cell is lighter eosinophilic in color and granular
(Figs. 23B-D)

|

Multinucleated histiocytes with the same ground glass
cytoplasm (Figs. 23D and E)



B Infiltrate admixed with neutrophils, lymphocytes, rare
eosinophils, and plasma cells

B The overlying epidermis is thinned

B Older lesions demonstrate fibrosis

Differential Diagnosis:
See Differential Diagnosis table from the section
“Xanthoma.”

The histiocytes composing reticulohistiocytomas and
xanthogranulomas are both non-Langerhans cell histiocytes.
They are 5100 and CD1a negative but stain for macrophage
markers (CD68). No Birbeck granules are noted on electron
MiCroscopy.

Pathophysiology:

The pathophysiology for reticulohistiocytosis is unknown
but it has been postulated that it is a reactive, abnormal,
response of histiocytes to some unknown stimulus or
stimuli.
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LEPROMATOUS LEPROSY

Diffuse granulomatous disease.
Synonym: Hansen’s disease.

Clinical Presentation:

B Erythematous papules, nodules, and ultimately conflu-
ent plaques

B [Infiltrative lesions on the face can result in a leonine
facies (Fig. 24A)

B Lesions are widespread and symmetrical in distribution

B The most common sites of involvement include the face,
buttock, and lower extremities

Histopathology:

B Diffuse dermal infiltrate composed of predominantly
foam cells admixed with lymphocytes and plasma cells
(Figs. 24B and C)

B Virchow cells are foam cells or histiocytes which are
grayish in color and are filled with lipid-containing
acid-fast organisms

B A grenz zone or a thin band of normal appearing dermis
separates the epidermis from the underlying infiltrate
(Fig. 24B)

B Within the dermis small nerves are surrounded by the
inflammatory cells and foam cells. (Fig. 24D and E)

B Organisms stain red with the Fite stain. Globi are masses
of densely packed acid-fast bacilli within histiocytes
(Fig. 24F)
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Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Anesthesia in a stocking or
glove distribution

Enlarged peripheral nerves involved
because the parasite lives within
Schwann cells as well as macrophages

Lesions noted symmetrically
and especially involving the
nose, testicles, ear lobes,
regions where peripheral
nerves are close to the skin

M. Leprae requires a temperature of
around 35°C to grow and therefore
prefers cooler areas of the body. As a
result, macrophages laden with the acid
fast bacilli infiltrate these areas

Differential Diagnosis:
See Differential Diagnosis table from the section
“Xanthoma.”

Pathophysiology:

Lepromatous leprosy due to Mycobacterium leprae is the form
of leprosy associated with the least cellular immunity and
greatest number of bacilli. Lesions are therefore widespread,
numerous and infiltrated. The organism is an obligate intra-
cellular microorganism and lives within macrophages and
Schwann cells. Macrophages attempt to eliminate the
bacilli unsuccessfully and release cytokines that attract
more macrophages resulting in the infiltrated lesions that
subsequently destroy normal structures like the nose
(saddle nose), and so on. Destruction of peripheral nerves
results in neurotropic changes.
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ACUTE CUTANEOUS LEISHMANIASIS

Diffuse granulomatous disease.
Synonyms: Oriental sore; Baghdad sore.

Clinical Presentation:

B After a bite by a sandfly, the patient develops a papule
that grows into a nodule or plaque

B The nodule/plaque ultimately will ulcerate (Fig. 25A) or
become verrucous. Most resolve spontaneously with a
scar

B  Exposed areas are most commonly involved

B Most often solitary but can be multiple lesions

Histopathology:

B There is a diffuse dermal infiltrate composed of histio-
cytes containing obvious parasites manifested as dark-
staining round or ovoid cytoplasmic dots (Leishman-
Donovan bodies) (Figs. 25B and C)
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B Organisms stain with hematoxylin-eosin, Giemsa, and
Wright's stains

B The infiltrate is admixed with lymphocytes, plasma cells,
and occasionally neutrophils

B The epidermis may demonstrate pseudoepitheliomatous
hyperplasia but eventually ulcerates

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Verrucous surface Pseudoepitheliomatous epidermal

hyperplasia

Diffuse dermal infiltrate composed of
histiocytes

Nodule or plaque

Differential Diagnosis:
See Differential Diagnosis table under section “Xanthoma.”

Pathophysiology:

Leishmaniasis is due to an obligate intracellular protozoan
parasite. It multiplies in the gut of the sandfly, migrates to
the proboscis, and is transmitted to humans, rodents, and
dogs via the sandfly bite. The organism then multiplies
within cells of the reticuloendothelial system or macrophages.
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GRANULOMATOUS VASCULITIS

Granulomatous vasculitis (Chapter 7) is marked by histio-
cytes within and around blood vessel walls in association
with fibrin and/or degenerative and necrotic changes
(vascular damage). Small vessel (capillary-venule) granulo-
matous vasculitis can be identified in some sections of
necrobiosis lipoidica (refer to palisaded granulomatous der-
matitis section). Large vessel (arterial) granulomatous
dermatitis has been described in various diseases, but is
prominent and even fairly characteristic of allergic
granulomatosis (Churg-Strauss syndrome) and Wegener’s
granulomatosis.
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Multi-
nucleated

Giant i Figure 1 Multinucleated giant cells.
Cells . d (A) Langhan’s multinucleated giant cell.
(B) Touton multinucleated giant cell.

(C) Foreign body multinucleated giant
cell. (D) Asteroid body in a multinucleated
giant cell.

Figure 2 Granulomas. (A) Tuberculoid granu-
loma. (B) Sarcoidal granuloma. (C) Palisaded
granuloma. (D) Caseation necrosis within a
granuloma.
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Figure 3 Lupus vulgaris. (A) Reddish brown
plaque. (B) and (C) Nodular tuberculoid granu-
lomas. (D) Caseation necrosis.

Figure 4 Tuberculoid leprosy.

(A) Hypopipmented plaques. (B) Nodular
elliptical tuberculoid granulomas. (C) and (D)
Granulomas around hair erector muscle.

(E) Tuberculoid granuloma. (F) and (G)
Granulomas around small nerves.
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Figure 5 Syphilis, late secondary stage.
(A) Papules. (B-D) Nodular tuberculoid
granulomas. (E) Plump endothelial cells
surrounded by many plasma cells.

Figure 6 Rosacea. (A) Papules on face. (B)
and (C) Perifollicular tuberculoid granulomas.
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Figure 8 Tattoo dye allergic reaction. (A)
Focal swelling within a tattoo. (B) Allergic
Figure 7 Sarcoid. (A) Lupus pernio, red nodule on nose. (B-D) Round sarcoidal granulomas. sarcoidal granulomas containing tattoo
(E) Fibrin within a tubercle. granules that appear histologically black.

Figure 9 Cheilitis granulomatosa. (A)
Enlargement of lower lip. (B) Sarcoidal granu-

Figure 10 Granuloma annulare. (A) Pink papules annularly arranged. (B) and (C) Palisaded
lomas within mucosal skin.

granulomas with mucin in the center. (D) colloidal iron stain highlighting increased mucin.
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Figure 11 Necrobiosis lipoidica. (A) Yellowish
atrophic plaque with telangiectasia on the skin.
(B) Entire specimen with tiers of nodular pali-
saded granulomas. (C) Palisaded granuloma
around degenerated collagen. (D)
Telangiectasias with surrounding plasma cells.

Figure 12 Rheumatoid nodule. (A) Skin colored Figure 13 Gout. (A) White chalky papule on
nodule. (B) Subcutaneous palisaded granuloma toes. (B) and (C) Palisaded granulomas
with central fibrin. around amorphous feathery basophilic matrix.
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Figure 14 Necrobiotic xanthogranuloma. (A)
Yellowish plaques periorbitally. (B) and (C)
Extensive palisading granulomas in intersecting
bands with extensive necrobioisis. (D) Touton
giant cells.

Figure 15 Ruptured follicular cyst. (A) Nodule with central punctum. (B) and (€C) Granulomatous nodule with fragment of keratin and hair.
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Figure 16 Suture foreign body reaction.
(A) Scar with focal granulomatous inflam-
mation. (B) and (C) Granulomatous reac-
tion with suture material. (E) Polarized
suture material.

Figure 17 Calcinosis cutis. (A) Whitish papules. (B) Foreign body granulomatous reaction around blue staining calcium within the dermis.
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Figure 18 Lichen nitidus. (A) Tiny papules. (B)
and (C) Histiocytes in the widened dermal papil-
lae beneath which is a band of lymphocytes
and around which the rete ridges form a
“ball-and-claw” appearance.

Figure 19 Aspergillosis. (A) Nodules at site of
an intravenous line in an immunosuppressed
patient. (B) and (C) Suppurative granulomatous
nodular infiltrate. (D) GMS stain demonstrating
branching hyphae.
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(B)

Figure 20 Bromoderma. (A) Papulo-
nodules on the leg. (B) Ruptured follicle
with a nodular suppurative and granuloma-
tous infiltrate. (C) and (D) Suppurataive
and granulomatous nodule.

Figure 22 Xanthogranuloma. (A) Yellow tan
Figure 21 Xanthoma. (A) Yellowish papules. (B) nodules. (B) and (C) Diffuse infiltrate of foam
and (C) Diffuse infiltrate of foam cells. cells and Touton giant cells.




128

Grant-Kels

Figure 23 Reticulohistiocytoma. (A)
papules on the hands. (B), (C), and (D)
diffuse infiltrate of histiocytes with ground
glass cytoplasm.

Figure 24 Lepromatous leprosy. (A) Nodules
on the face. (B) and (C) Diffuse infiltrate of
histiocytes with gray cytoplasm. (D) and (E)
Small nerves surrounded by infiltrate. (F) Fite
stain demonstrating acid-fast organisms.




(A)
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Figure 25 Leishmaniasis. (A) Ulcerated nodule.
(B) and (C) Diffuse infiltrate of histiocytes
containing parasites.
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Follicular Diseases Causing Nonscarring

and Scarring Alopecia
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CONTENTS

FOLLICULAR DISEASES CAUSING NONSCARRING ALOPECIA
Alopecia Areata

Androgenetic Alopecia

AcuteTelogen Effluvium

ChronicTelogen Effluvium (Formerly Called “Diffuse” Alopecia)
Loose Anagen Hair Syndrome

Trichotillomania

Traction Alopecia

FOLLICULAR DISEASES CAUSING SCARRING ALOPECIA

Lichen Planopilaris

Discoid Lupus Erythematosus

Follicular Degeneration Syndrome (Sometimes Called Central Centrifugal
Scarring Alopecia or Central Centrifugal Cicatricial Alopecia)

Folliculitis Decalvans

Dissecting Cellulitis of the Scalp (Perifolliculitis Capitis Abscedens et
Suffodiens)

Acne Keloidalis Nuchae (also Known as Folliculitis Keloidalis)

Many diseases of hair follicles result in alopecia, which is
simply defined as any type of hair loss. The alopecias are
conventionally grouped into nonscarring and scarring
categories. Nonscarring alopecias may be localized or
diffuse. Since the follicles are not destroyed in the nonscar-
ring alopecias, there is potential for regrowth or return to
normal hair density in these conditions. Follicular diseases
that result in follicular destruction and permanent hair loss
are termed scarring alopecias. There is some confusion in
this categorization scheme because some of the nonscarring
alopecias can eventuate over many years into areas of per-
manent alopecia through follicular “drop-out.”

Definition of Terms:

B Follicular density: Number of hair follicles per surface
area obtained by counting the total number of follicles
in a horizontally sectioned scalp biopsy and dividing
by the area of the biopsy. (The area of a 4 mm punch
biopsy is 12.57 mm?.) Normal follicular density in Cauca-
sians is approximately 2 to 2.5 follicles/mm?* and for
African-Americans is 1.6 follicles/mm?.

Terminal to vellus (T/V) ratio: Obtained by counting the
number of terminal hairs and dividing by the number of
vellus hairs. This counting is performed at the level of
the infundibula. A normal T/V ranges from 5/1 to 7/1.
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B Terminal hair: Hair shaft measuring >0.03 mm in diameter,
with a diameter greater than that of its inner root sheath.
Vellus hair: Hair shaft measuring <0.03 mm in diameter.
The thickness of a vellus hair shaft is less than or equal to
the thickness of its inner root sheath. Vellus bulbs are
usually found high in the dermis.

FOLLICULAR DISEASES CAUSING NONSCARRING ALOPECIA

The nonscarring alopecias are the most common type of hair
loss and result from changes or abnormalities in the hair
cycle, follicular miniaturization, and/or inflammation of
the hair follicles that does not lead to follicular destruction.
However, some of the nonscarring alopecias can eventuate
over many years into permanent alopecia, by an unknown
mechanism referred to as follicular “drop-out.”

ALOPECIA AREATA

Clinical Presentation:

B Sudden, usually circumscribed, areas of hair loss

B Most common pattern is round or oval patches of alope-
cia on the scalp (Fig. 1A)

Other Clinical Patterns:

B Ophiasis hair loss (bands of hair loss at the scalp
margins) (Fig. 1B)

B inverse ophiasis pattern (loss of hair on the crown with
retention of hair along the scalp margins)

B alopecia totalis (loss of all scalp hair)

B alopecia universalis (loss of all scalp and body hair)

B diffuse alopecia areata (diffuse thinning without discrete
areas of hair loss, although tiny discrete areas can some-
times be found on careful examination) (Fig. 1C)

B Exclamation point hairs (short broken-off hairs that taper
proximally) are often found at the periphery of active
areas of alopecia areata and are felt to be pathognomonic
for the condition (Fig. 1D)

|

Natural history of alopecia areata is completely unpre-
dictable from patient to patient. The condition can
come and go over an entire lifetime, with spontaneous
regrowth and relapses common

Histology (Figs. 2R—D):
B  Normal to slightly decreased follicular density
B Marked follicular miniaturization with a T/V < 2/1
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B Prominent increase in the number of telogen/catagen
follicles (often >40%). Peribulbar lymphocytic infiltrates
(CD 4-positive) affect terminal follicles in early disease
and miniaturized follicles in subsequent episodes

B Empty infundibula are common in chronic disease

B Pigment casts may be present

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Area of hair loss looks bald Marked follicular miniaturization and

empty infundibula

Marked increase in telogen/catagen
follicles

Markedly positive hair pull

Sudden follicular miniaturization causes
sudden decrease in hair shaft diameter
and causes hair to break off at scalp

Exclamation point hairs in
active disease

Pathophysiology:

The cause of alopecia areata is unknown. There is a genetic
component to the condition. The immune system may play
a role in the disease (either nonspecific inflammation or
autoimmune reaction). Cytokines, neuropeptides, and
abnormal follicular keratinocytes and/or melanocytes have
also been proposed as potential factors in the pathophysiol-
ogy of the disease.

References:

1. Madani S, Shapiro J. Alopecia areata update. ] Am Acad Derma-
tol 2000; 42:549-566.

2. Whiting DA. Histopathologic features of alopecia areata. A new
look. Arch Dermatol 2003; 139:1555—-1559.

ANDROGENETIC ALOPECIA

Synonyms: Male pattern hair loss/balding; female pattern
hair loss (FPHL).

Clinical Presentation:

B Usually gradual thinning of hair over the vertex and
anterior crown

B There are several patterns of thinning for both men and
women

B Onset after puberty

B Can affect up to 50% of men and women

B Earliest change in men and women often an increased part
width on crown compared with occiput (Figs. 3A and B)

B Increase shedding of hair sometimes present, especially
in early disease

B Can lead to baldness in men with retention of hair on
occipital and supra-auricular scalp

B Results in thinning hair in women without overt baldness
(Figs. 3C and D) except in rare extremely severe cases

B Women usually retain scalp hair in frontal marginal zone

Histology (Figs. 4A-D):

B Normal to slightly decreased follicular density

B Follicular miniaturization with T/V <4/1 in females and
<1.5/1 in males

B Increased numbers of telogen/catagen follicles (often
12-20%)

B Significant superficial fibrosis and inflammation in about
one-third of cases may be associated with a worse
prognosis

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Marked follicular miniaturization
with T/V <1.5/1

Moderate follicular miniaturization
with T/V <4/1

Increased numbers of telogen
follicles (12-20%)

Marked superficial perivascular
inflammation in one-third of patients;
moderate inflammation

in one-third of patients

Men may become bald

Women usually just have
thin hair

Men and women may complain
of increased hair shedding

Scalp may appear slightly red

Pathophysiology:

Male androgenetic alopecia (AGA) results from the effect of
androgens on susceptible hair follicles in men who are
genetically susceptible to the condition. The role of
androgens in male AGA was first appreciated by Hamilton
in 1942. He observed that males castrated before puberty
never developed patterned baldness. If these men were
given exogenous androgens, baldness could develop.
Testosterone is transformed to dihydrotestosterone (DHT)
by the enzyme 5a-reductase. This enzymatic reaction
occurs in the hair follicle in addition to other sites in the
body. DHT binds to follicular receptors and results in
follicular miniaturization in susceptible scalp follicles. The
mechanism of the follicular miniaturization is unknown.
The follicles in men with AGA can be markedly reduced in
size and resemble primary vellus follicles. The inheritance
pattern of male AGA is not known, but it may be autosomal
dominant with incomplete penetrance or polygenic.

The cause of FPHL is unknown, but it is felt to be
multifactorial. Genetics probably plays a large role in the
condition. As in men, the inheritance pattern may be autoso-
mal dominant or polygenic. Many patients with FPHL have
a family history of baldness in first-degree male relatives.
The role of hormones in the pathogenesis of FPHL has not
been completely worked out. It is known that women with
hyperandrogenism may develop FPHL in addition to acne,
hirsuitism, and virilization. However, the vast majority of
women with FPHL (98%) do not have elevated androgen
levels. It is known that FPHL results from progressive
miniaturization of follicles. Large follicles producing term-
inal hairs are transformed into smaller vellus-like follicles
producing vellus hairs. Scalp biopsies of patients with
FPHL demonstrate this phenomenon by showing a range
of hair shaft diameters with progressively smaller than
normal shafts.
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ACUTE TELOGEN EFFLUVIUM

Clinical Presentation:

B Abrupt onset of increased hair shedding (>120 hairs/day)

B The active shedding usually lasts one to four months
(self-limited)

B Most cases occur in women

B May cause thinning of the hair over the entire scalp,
although bitemporal areas are most obviously affected
(Figs. 5A and B)

B Occurs two to five months after a specific trigger which
can be identified in 75% of cases

B Possible triggering events include severe medical illness,
high fever, surgery, accidents, medications, crash diets,
significant weight loss, delivering a baby, discontinu-
ation of oral contraceptive pills, or psychological
trauma. Thyroid and iron deficiency can also lead to
telogen effluvium (TE)

B Complete resolution with return to normal hair thickness
occurs in >90% of patients by one year after the onset of
shedding (Figs. 5C and D)

Hlstology (Figs. 6A—D):
Normal follicular density

B No follicular miniaturization (T/V normal >5/1)

B Increased numbers of telogen follicles during acute
episode (12-30% of follicles in telogen)

®  Noninflammatory

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Marked increased hair shedding Increased numbers of telogen

follicles

Scalp appears normal Absence of inflammation

Vast majority of patients experience
complete resolution with return to
normal hair thickness

Normal follicular density and lack
of follicular miniaturization

Pathophysiology:

TE is a condition characterized by increased daily hair shed-
ding. Normally, up to 100 telogen (club) hairs are shed daily.
This is due to the fact that up to 10% of a person’s 100,000
scalp follicles are in telogen (the resting phase) at any
given time (10% of 100,000 hair follicles is 10,000 hair fol-
licles; with telogen lasting an average of 100 days this
leads to an average shedding of 100 hairs/day). Most
people actually shed 60 to 80 hairs a day because 6% to 8%
of their follicles are in telogen. TE is a perturbation of the
hair cycle that results in shedding of at least 120 hairs a
day. TE is caused by a sudden shift of growing anagen
hairs into the catagen and subsequent telogen phases, culmi-
nating in shedding of these hairs.
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CHRONIC TELOGEN EFFLUVIUM (FORMERLY CALLED
“DIFFUSE” ALOPECIA)

Clinical Presentation:

B Increased shedding lasting at least six months, but
usually greater than one year

B Lasts for many years with fluctuating severity

B Onset may be abrupt (an acute TE that does not comple-
tely resolve) or gradual

B A definite trigger is usually not identified in patients
with chronic TE

B Chronic TE usually affects middle-aged women, many of
whom give a history of extremely thick hair prior to the
onset of the condition

B Women with chronic TE may have normal-appearing
hair (albeit with less volume than normal for the
patient) or may show shorter frontal hairs or bitemporal
thinning (Figs. 7A-D).

B Women with chronic TE often state that they have “lost”
one-third to one-half of their hair

B A woman with chronic TE may complain that she is
unable to grow her hair to the same length that she
could in the past

B Unlike in FPHL, the occipital and crown part widths are
approximately the same in patients with chronic TE
(although the mid-frontal hairline at the “bangs” may
show some thinning) (Figs. 7A and B).

Hlstology (Figs. 8A-D):
Normal follicular density

B No follicular miniaturization (T/V often 7/1)

B Telogen counts often normal or just slightly elevated
(10-20%)

B Scalp biopsy may appear completely normal

Clinicopathologic Correlation:

Clinical Feature Histologic Feature

Part widths same throughout scalp No follicular miniaturization

Patient complains of increased hair  Slightly increased or normal numbers
shedding that waxes and wanes of telogen follicles, depending on
“phase” of the disease

Scalp appears normal Absence of inflammation

Pathophysiology:

The cause of chronic TE is not known. The increased shed-
ding is probably due to the shortening of the growth phase
of the hair cycle (anagen). It is not known why this occurs.
The follicles in chronic TE continue to grow and cycle,
however, the follicles are simply cycling too fast. Every
shed hair is replaced and patients do not become “bald.”
The reason that the hair volume feels (and is) less overall
in chronic TE is due to an increased daily shedding. Even
though each shed hair is replaced, it takes months for a
new hair to grow long enough to contribute to the overall
hair thickness. For example, if double the normal number
of hairs is shed daily, the overall hair volume will be cut in
half. Since the condition is chronic and lasts for years, the
decrease in overall hair volume persists.

Reference:
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LOOSE ANAGEN HAIR SYNDROME

Clinical Presentation:

B Occurs predominantly in young children with blonde or
light brown hair

B Slightly more common in girls

B Characterized by the painless extraction of increased
numbers of anagen hairs on a pull test

B The affected child’s hair is often described as “not
growing” and may demonstrate hairs of varying
lengths (Fig. 9A)

B Usually improves with age but may persist into
adulthood

B Most cases of loose anagen hair syndrome (LAHS) occur
sporadically, however, it has also shown an autosomal
dominant inheritance pattern has been seen in some
families.

Hlstology
Scalp biopsies usually normal

B No increase in telogen follicles (decreased telogen fol-
licles in some reports)

B No follicular miniaturization

B Some reports describe abnormalities of the outer or inner
root sheath and clefting between the inner root sheath
and the hair cuticle and between the hair cuticle and
the hair cortex

B Anagen hairs obtained by pull tests often demonstrate
dysmorphic bulbs, longitudinal grooves, and ruffled
cuticles (Figs. 9B and C)

Clinicopathologic Correlation:

Clinical Feature Pathologic Feature

Hair described as “not
growing”’

Anagen hairs are dystrophic and
easily pulled out, therefore, hair
“does not grow”

Hair of varying lengths Not a synchronized shedding, hair
shaft abnormalities cause easy
mechanical loss of anagen hairs of

varying lengths

Telogen follicles normal to
decreased in number

No increase in telogen
hairs on hair pull

Pathophysiology:

The affected hairs in LAHS are anagen (growing) hairs that
may lack an inner and outer root sheath on a pull test. The
anagen bulbs are often dysmorphic and the hairs may demon-
strate longitudinal grooves and ruffled cuticles. Poor cohesion
of outer root sheath cells has been described in LAHS. The
underlying cellular defect(s) allow the easy and painless extrac-
tion of the growing anagen hair from its follicular epithelium.
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TRICHOTILLOMANIA

Clinical Presentation:

B Characterized by hair pulling.

B [t may be a syndrome by itself, or may be a symptom of
several other psychiatric disorders including obsessive-
compulsive disorder, impulse control disorder, body
dysmorphic disorder, and depression and personality
disorders.

B  Hair pulling in early childhood may be a separate con-
dition because it is often self-limited and a response to
a stressful situation.

B When the condition occurs in adolescence and adulthood
it is usually chronic, difficult to treat and associated with
underlying psychopathology.

B Women are more commonly affected than men by a ratio
of 3.5:1.

B The scalp is most commonly affected; however, patients
may also pull out eyebrows, eyelashes, pubic hairs, and
body hairs.

B The pulling results in areas of hair loss that contain
broken-off hairs of varying lengths (Fig. 10).

B Patients with trichotillomania often deny any type of hair
manipulation. Parents of adolescents with the condition
often participate in the denial.

Hlstology (Figs. 11A—C):
Follicles normal in size to slightly miniaturized (T/V 4/1
to7/1)

B Marked increase in catagen and telogen follicles (average
35%)

B TFollicular plugging, perifollicular hemorrhage, separ-

ation of follicular epithelium from the surrounding con-

nective tissue, and trichomalacia may be present

Pigment casts common

Empty infundibula common

B  Normal follicular density initially, long-standing disease
may lead to scarring and loss of follicles

Clinicopathologic Correlation:

Clinical Feature Histopathologic Feature

Empty infundibula followed by
regrowth

“Broken-off hairs” of
varying lengths

Perifollicular hemorrhage, separation
of follicular epithelium from
connective tissue

Patient pulls hairs

Prominent increase in catagen and
telogen follicles, pigment casts

Pulling traumatizes
the follicles

Pathophysiology:

Trichotillomania, characterized by hair pulling, may be a
syndrome by itself, or may be a symptom of several other
psychiatric disorders including obsessive-compulsive dis-
order, impulse control disorder, body dysmorphic disorder,
and depression and personality disorders.

TRACTION ALOPECIA

Clinical Presentation:

B  Hair loss caused by prolonged traction on hair follicles.

B The traction is produced by various hair styling practices
including tight ponytails, tight braids, straightening or
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curling procedures, such as hot combs, relaxers/
permanents, or the use of tight curlers, and the use of
hair weaves that may be attached too tightly or may be
pulled off before reapplication to the proximal part of
the growing hair shafts.

B These hair styling practices are often shared by members
of specific ethnic groups and thus certain patterns of
traction alopecia are more common in certain groups.

B The most common groups to present with traction alope-
cia are young Latina women who style their hair in tight
ponytails at the vertex of the scalp, African-American
children due to tight braiding practices, and African-
American women due to various straightening practices
and the use of hair weaves.

B Initially the alopecia caused by chronic traction is
reversible.

B If the traction continues over months to years, the alope-
cia becomes permanent due to permanent loss of hair
follicles.

B The margins of the scalp are most commonly affected by
traction alopecia. There is usually preservation of the
“marginal fringe” of hair because these marginal fringe
hairs are too short to be involved in the traction
process (Figs. 12A and B).

B In active disease, there may be a folliculitis as evidenced
by small follicular pustules.

B Over time the involved area seems devoid of any large
follicles and only small vellus “peach fuzz” type follicles
remain. Unlike usual scarring alopecias, the affected area
in permanent traction alopecia does not appear shiny or
atrophic, and the skin seems normal.

Histopathology:

B Increased telogen/catagen follicles early in disease (often
15-25% telogen follicles)

B Superficial perifollicular and follicular lymphocytic
inflammation

B [ong-standing disease demonstrates marked decrease in
follicular density, resulting from loss of terminal hair fol-
licles. The vellus follicles remain unaffected

B Sebaceous epithelium often preserved and follicular
units often consist of sebaceous glands and one or two
vellus follicles, without terminal follicles (Fig. 12C)

B Scarring and replacement of follicular units by fibrosis
may occur

Clinicopathologic Correlation:

Clinical Feature Histopathologic Feature

Traction traumatizes Increased numbers of
follicles telogen/catagen follicles

Long-standing disease is
permanent

Markedly decreased follicular
density with loss of terminal
follicles

Vellus hairs do not get pulled
(they are too short) and they
remain unaffected

“Peach fuzz” hairs in areas
of permanent loss

Although hair loss is
permanent, the area does
not look “scarred”

Sebaceous epithelium preserved,
therefore, skin not atrophic,
true fibrosis often focal or
absent

Pathophysiology:
Chronic traction on hairs initially causes follicles to enter
into catagen, then telogen and eventually shed. If the traction

is short lived, the hairs will regrow. If the traction continues,
the terminal hairs are eventually lost, by an unknown
mechanism. The sebaceous glands are often unaffected, an
unexpected finding in a process eventuating in permanent
follicular loss. Vellus hairs remain because they are too
short to be involved in the process causing the traction.
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FOLLICULAR DISEASES CAUSING SCARRING ALOPECIA

Follicular destruction results in scarring alopecia that can be
classified as primary or secondary. In primary scarring alope-
cias, the follicle is the target of inflammation. In secondary
scarring alopecias, the follicle is an “innocent bystander”
that, nevertheless, is destroyed. Examples of secondary
scarring alopecias include morphea and tumors (alopecia neo-
plastica). In this chapter, we will consider only the primary
scarring alopecias. In this group of diseases, the inflammation
can be primarily lymphocytic or neutrophilic. Although all
parts of the follicle can be involved, the disease is felt to
destroy the “bulge area” of the follicle, where the arrector
pili muscles insert. This area contains the follicular stem cells
necessary for regeneration of the lower follicle during
normal follicular cycling. When this part of the follicle is
destroyed, the follicle is doomed. The sebaceous glands are
also destroyed in primary scarring alopecias. The destruction
of these structures and the dermal fibrosis results in skin thatis
firm and shiny and lacks follicular orifices.

LICHEN PLANOPILARIS

Clinical Presentation :

B Several clinical presentations of lichen planopilaris (LPP).

B Some patients present with small areas of scarring alope-
cia that often involve the vertex. There are minute red
follicular papules with fine scaling at the base of the
terminal hairs at 