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The practice of dermatology is based upon a visual approach to clinical
disease, with the development of an appreciation of recurrent patterns
and images. The entire spectrum of our discipline, from the generation
of differential diagnoses to the orientation of rotational flaps, relies
upon imagery. As a result, visualization also plays a critical role in how
we integrate new information into pre-existing frameworks that serve
as the hard drives of our medical memory.

In the textbook Dermatology there is a strong emphasis on visual
learning. This commitment is reflected in the use of schematic dia-
grams to convey the principles of skin biology as well as cutaneous
surgery, in addition to the inclusion of algorithms, which provide a
logical as well as practical approach to commonly encountered clinical
problems. The majority of the basic science is integrated throughout
the book and appears as introductory chapters to the various sections.
In this edition, even more emphasis has been placed on clinicopatho-
logic correlations, with photomicrographs demonstrating key histologic
findings adjacent to clinical images of the same disorder. The chapters

Preface

also contain tables that attempt to provide weighted differential diag-
noses and a “ladder” approach to therapeutic interventions. Lastly,
color-coding of sections allows an easy and rapid access to required
information.

The ultimate goal of Dermatology is for it to never make its way to
the bookshelf because it is being used on a weekly, or perhaps even
daily, basis. Hopefully, this book will function as a colleague, albeit a
non-verbal one, who is easily approachable and possesses the necessary
expertise to provide succinct, up-to-date information that is both
precise and practical. It is also our hope that the organization is intui-
tive and information can therefore be quickly retrieved. Realizing this
goal required the time and energy of our contributors, who have unself-
ishly shared their knowledge and experience with literally thousands of
patients from around the world, and we thank them.

JB, JVS, and LC
2017

xi
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OVERVIEW OF BASIC SCIENCE SECTION 1

Basic Principles of Dermatology O

Whitney A. High, Carlo Francesco Tomasini, Giuseppe Argenziano and Iris Zalaudek

Chapter Contents
Introduction to clinical dermatology . . . ... .............. 1
The role of dermatopathology in clinicopathologic correlation. . 77
Introduction to the use of dermoscopy (dermatoscopy)

INTRODUCTION TO CLINICAL DERMATOLOGY

The skin represents the largest organ of the human body. The average
adult has 1.75 m? (18.5{t?) of skin that contains a variety of complex
adnexal structures, including hair follicles, nails, glands and special-
ized sensory structures, all of which function in protection, homeo-
stasis, and the transmission of sensation. Dermatology is the field
of medicine that deals with the macroscopic study of skin, adjacent
mucosa (oral and genital) and cutaneous adnexa, while dermatopa-
thology deals with the microscopic study of the same structures. The
two fields are closely allied, as they are complementary and requisite
to one another.

Multiple studies have shown that a dermatologist is the most effec-
tive diagnostician with regard to skin disease'’”. This enhanced acumen
reflects experience in recognizing distribution patterns and configura-
tions as well as subtle variations in morphology and colors, in addition
to appreciating associated histopathologic findings. This chapter will
not only serve as an introduction to the classification schemes, descrip-
tive terminologies and diagnostic tools utilized in dermatology, it will
also highlight additional means for studying the skin, including der-
moscopy (dermatoscopy) and dermatopathology, with clinicopathologic
correlation between macroscopic and microscopic findings.

Papulosquamous
and eczematous

dermatoses
= ©
Urticarias and E) %"
erythemas = 3
e &
o'hi"fe c =
. 0{,’0 ‘X\e‘
Autoimmune s . O
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,
()
Z

Autoimmune

bullous diseases

Dermatologic
disorders

Etiologic Premises

All students of dermatology, whether beginners or advanced scholars,
require a basic conceptual framework upon which to organize thou-
sands of skin diseases. A useful arrangement is one that is analogous
to a tree, with a trunk, major branches, minor branches, twigs and,
ultimately, leaves (Fig. 0.1). Instead of memorizing thousands of leaves,
a logical, progressive movement along the limbs will allow for a more
complete and sophisticated differential diagnosis.

Inflammatory versus neoplastic

An early and major “branch point” in classifying skin diseases is decid-
ing simply if a skin condition is “neoplastic” (either benign or malig-
nant) or “inflammatory” (either infectious or non-infectious) (see Fig.
0.1). However, an experienced clinician knows that one must consider
possible diagnoses along multiple limbs before narrowing the differen-
tial diagnosis, because both overlap and mimicry can occur. For example,
mycosis fungoides, the most common form of cutaneous T-cell lym-
phoma, is a clonal lymphoproliferative disorder (a “neoplasm”), yet its
clinical presentation resembles an inflammatory disorder (Fig. 0.2),
especially in its early stages. Conversely, sarcoidosis is an inflammatory
condition, but it may present as an isolated infiltrated plaque or nodule
that may mimic a neoplasm (Fig. 0.3).

Morphology

To an engineer or material scientist, the word “morphology” refers to
the structure and appearance of a material without regard to function.
In dermatology, this term is used analogously to refer to the general
appearance of a skin lesion or lesions, irrespective of the etiology or
underlying pathophysiology. For example, a small cutaneous blister is
referred to as a “vesicle”, regardless of whether it is due to an infectious
process, such as herpes zoster, or an autoimmune process, such as

Fig. 0.1 Classification scheme for dermatologic
disorders. The “trunk” of dermatology divides into
the major etiologic “branches” of inflammatory,
neoplastic, and other. Branches narrow and further
subdivide, e.g. inflammatory into infectious and
non-infectious. Branches ultimately terminate as
clustered leaves, representing specific disorders.

Metabolic and toxic

insults/trauma

Genodermatoses
and developmental
anomalies
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ABSTRACT

KEYWORDS:

All students of dermatology need a basic foundation and framework
upon which to accumulate knowledge. In this chapter, the basic tenets
of disease classification in dermatology are introduced. This includes
division of disease processes into basic etiologic origins, most com-
monly inflammatory diseases versus neoplasms, with further subdivi-
sion of the former into infectious versus non-infectious. Further
subcategorizations eventually result in an appropriate differential diag-
nosis. Descriptive terms are also introduced which represent the lexicon
of dermatology and serve as the building blocks of a specialty-specific
language. The principles of morphology, configuration, and distribution
are stressed as is the utility of these concepts in the generation of a
logical differential diagnosis. The importance of histopathologic exami-
nation of diseased skin, especially when an appropriate and representa-
tive biopsy specimen is obtained, is emphasized, as is clinicopathologic
correlation. However, the latter may require both special stains and
immunohistochemical stains. Advanced clinical examination tech-
niques, in particular dermoscopy, are also outlined. In sum, this intro-
ductory chapter foreshadows a more detailed discussion of the myriad
aspects of the clinical practice of dermatology and dermatopathology
that follow in the remainder of the tome. In this regard, metaphorically,
the chapter represents footings, placed into bedrock and designed to
secure the “dermatologic skyscraper” that the remainder of the text
represents.

Dermatopathology combines two separate, although intimately
related disciplines, clinical dermatology and general pathology. Both of
these fields share the same root, i.e., morphology. The secret for learn-
ing dermatopathology is to adapt the same skill sets that enable you to
recognize primary and secondary skin lesions clinically and apply them
to the microscopic slide. The chapter starts with the basic principles
of performing a skin biopsy, including proper selection of a clinical
lesion, biopsy techniques and handling of specimens, emphasizing the
prerequisites for maximizing the results of the procedure. It then
describes an algorithmic approach to pattern recognition for the histo-
pathologic diagnosis of inflammatory skin diseases. Ancillary tech-
niques that may help in the pathologic diagnosis of skin diseases,
particularly immunohistochemistry, are also discussed.
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Fig. 0.2 Mycosis
fungoides, the most
common form of
cutaneous T-cell
lymphoma. Mycosis
fungoides represents a
neoplastic proliferation
of monoclonal
lymphocytes, but it
presents clinically in a
manner akin to that of
inflammatory disorders.
Courtesy, Lorenzo Cerroni, MD.

Fig. 0.3 Sarcoidosis. It is an inflammatory disorder of uncertain etiology, most
prevalent in African-Americans from the southern United States, but sarcoidosis
can present as a papulonodule or infiltrated plaque, mimicking a neoplastic
disorder.

bullous pemphigoid (Fig. 0.4). Therefore, the proper use of morphologic
terms establishes a structural framework for grouping skin diseases
based upon their macroscopic appearance®.

In essence, morphologic terms become a “native language” by which
dermatologists, and other health professionals, communicate with each
other to describe skin lesions. As such, they are key elements of a
lexicon. Without a basic working knowledge of morphology, it is impos-
sible to describe cutaneous observations in a consistent manner. There-
fore, one of the initial steps in studying dermatology is to learn basic
morphologic definitions inherent to the specialty.

There exist both primary morphologic terms (Table 0.1), which refer
to the most characteristic, representative or native appearance of skin
lesions (e.g. a “papule”), as well as secondary morphologic terms (Table
0.2), which can augment or even supplant primary morphologic terms.
Secondary morphologic terms often reflect the effects of exogenous
factors or temporal changes (e.g. “scales”, “crusts”) that evolve during
the course of a skin discase.

Secondary changes must be considered when performing, or examin-
ing histologically, a biopsy of a skin lesion. An astute clinician will
generally attempt to biopsy a well-developed but “fresh” lesion that
demonstrates the expected primary pathology, free of secondary changes
such as erosions, excoriations, and lichenification. This allows the
dermatopathologist to evaluate the histologic features of the lesions in
their native state, without potentially confounding alterations.

Fig. 0.4 Herpes zoster, an infectious disease, versus bullous pemphigoid, an
autoimmune bullous disease. While disparate in etiology, herpes zoster (A)
and bullous pemphigoid (B) result in a similar morphology — namely,
cutaneous vesicles and bullae. 4, Courtesy, Lorenzo Cerroni, MD.

Lastly, the skin is a three-dimensional structure, and like the car-
tographers who construct maps, there are certain descriptors used by
dermatologists to describe the topography of individual skin lesions.
Examples include flat-topped (lichenoid), dome-shaped, verrucous,
umbilicated, filiform, and pedunculated?®.

Palpation and appreciation of textural changes

Any discussion of morphology must include textural change, and pal-
pating a lesion often provides important diagnostic clues. In derma-
tology, palpation can prove useful in several ways. Firstly, it helps
in making a distinction amongst primary morphologies (see Table
0.1). For example, the key difference between macules and papules, or
patches versus plaques, is that macules and patches are flush with the
surrounding skin and cannot be appreciated by palpation. On the other
hand, papules and plaques, by definition, must be palpable (Table 0.3).
Secondly, palpation may augment the examination and appreciation of
a disease process for which visual changes are absent, unimpressive,
or nonspecific. For example, in morphea, an autoimmune connec-
tive tissue disease that leads to sclerotic collagen within the dermis,
the skin feels indurated (very firm) while only nonspecific hyperpig-
mentation may be evident with visual inspection. The same is true
for other fibrotic disease processes, such as nephrogenic systemic
fibrosis and systemic sclerosis. Likewise, atrophy, be it epidermal,
dermal or subcutaneous, also serves as a diagnostic clue (Fig. 0.5).



Clinical example

Macule °

Patch

Papule

Plaque

Term Clinical features

Flat (non-palpable),
circumscribed, differs in
color from surrounding skin
<1 cm in diameter

Often hypo- or
hyperpigmented, but also
other colors (e.g. pink, red,
violet)

Flat (non-palpable),
circumscribed, differs in
color from surrounding skin
>1 cm in diameter

Often hypo- or
hyperpigmented, but also
other colors (e.g. blue, violet)

Elevated (palpable),
circumscribed

<1 cm in diameter
Elevation due to increased
thickness of the epidermis
and/or cells or deposits
within the dermis

May have secondary
changes (e.g. scale, crust)
The profile can be flat-
topped (lichenoid), dome-
shaped, umbilicated, or
verrucous

Elevated (palpable),
circumscribed

>1 cm in diameter
Elevation due to increased
thickness of the epidermis
and/or cells or deposits
within the dermis

May have secondary
changes (e.g. scale, crust)
Occasionally, a plaque is
palpable but not elevated, as
in morphea

Solar lentigines

Vitiligo

Seborrheic keratosis

Psoriasis

Sarcoidosis

Clinical disorders

« Ephelid (freckle)

* Lentigo

» |diopathic guttate
hypomelanosis

* Petechiae

+ Flat component of
viral exanthems

- Vitiligo

» Melasma

» Dermal melanocytosis
(Mongolian spot)

+ Café-au-lait macule

» Nevus depigmentosus

+ Solar purpura

» Seborrheic keratosis

» Cherry hemangioma

» Compound or
intradermal
melanocytic nevus

+ Verruca

* Molluscum
contagiosum

+ Lichen nitidus

» Elevated component
of viral exanthems

- Small vessel vasculitis

Primarily epidermal

+ Psoriasis

+ Lichen simplex
chronicus

* Nummular dermatitis

Dermal

» Granuloma annulare

- Sarcoidosis

* Hypertrophic scar,
keloid

» Morphea

« Lichen sclerosus

Table 0.1 Primary lesions — morphological terms. Some of the photos courtesy, Jean L Bolognia, MD; Lorenzo Cerroni, MD; Louis A Fragola, Jr, MD; Julie V Schaffer, MD; Kalman Watsky, MD.

Continued




Term
Nodule

Wheal

Vesicle

Pustule

Clinical features

+ Palpable, circumscribed

« Larger volume than papule,
usually >1 cm in diameter

« Involves the dermis and/or
the subcutis

» Greatest portion may be
beneath the skin surface or
exophytic

« Transient elevation of the
skin due to dermal edema

« Often pale centrally with an
erythematous rim

« Elevated, circumscribed

» <1 cm in diameter

« Filled with fluid - clear,
serous, or hemorrhagic

» May become pustular,
umbilicated or an erosion

« Elevated, circumscribed

» >1 cm in diameter

« Filled with fluid - clear,
serous, or hemorrhagic

* May become an erosion

« Elevated, circumscribed

+» Usually <1 cm in diameter

» From its onset, filled with
purulent fluid

QUKL

Clinical example

Epidermoid cyst

Acute annular urticaria

Herpes zoster

Folliculitis

Clinical disorders

» Epidermoid and
tricholemmal cysts

» Lipomas

» Metastases

 Neurofibromas

 Panniculitis, e.g.
erythema nodosum

» Lymphoma cutis

« Urticaria

» Herpes simplex

» Varicella or zoster

» Dermatitis
herpetiformis

+ Dyshidrotic eczema

« Friction blister

* Bullous pemphigoid

+ Linear IgA bullous
dermatosis

+ Bullous fixed drug
eruption

» Coma bullae

» Edema bullae

Follicularly centered

« Folliculitis

« Acne vulgaris

Non-follicularly centered

» Pustular psoriasis

+ Acute generalized
exanthematous
pustulosis

» Subcorneal pustular
dermatosis

Table 0.1 Primary lesions — morphological terms. (cont’d)



Feature
Crust

Scale

Fissure

Excoriation

Erosion

Ulcer

Infarct

Atrophy

Description

* Dried serum, blood or pus on the surface of the skin
+ May include bacteria (usually Staphylococcus)

» Hyperkeratosis
» Accumulation of stratum corneum due to increased
proliferation and/or delayed desquamation

« Linear cleft in skin

+ Often painful

* Results from marked drying, skin thickening, and loss
of elasticity

» Exogenous injury to all or part of the epidermis
(epithelium)
» May be linear or punctate

« Partial loss of the epidermis (epithelium)

« Full-thickness loss of the epidermis (epithelium)

« May have loss of the dermis or even subcutis

» The size, shape and depth should be described as
well as the characteristics of the border, base and
surrounding tissue

* Ischemia of tissue
+ Color can vary from gray-white to purple to black

« Epidermal atrophy — thinning of the epidermis,
leading to wrinkling and a shiny appearance

+ Dermal atrophy — loss of dermal collagen and/or
elastin, leading to a depression (see Table 0.3)

Secondarily infected
hand dermatitis

Psoriasis

Hand dermatitis

Pemphigus foliaceus

Pyoderma gangrenosum

i
ntiphospholipid
syndrome

Striae secondary to
potent topical
corticosteroids

Disorders

» Eczema/dermatitis (multiple types)

* Impetigo

« Later phase of herpes simplex, varicella or
zoster

+ Erythema multiforme

- Psoriasis (silvery [micaceous] scale)

+ Tinea (leading scale)

+ Erythema annulare centrifugum (trailing scale)

« Pityriasis (tinea) versicolor (powdery
[furfuraceous] scale)

« Actinic keratoses (gritty scale)

« Pityriasis rosea (peripheral collarette of scale
and central scale)

» Angular cheilitis

» Hand dermatitis

+ Sebopsoriasis (intergluteal fold)
« Irritant cheilitis

» A secondary feature of pruritic conditions,
including arthropod bites and atopic
dermatitis

» Neurotic excoriations

» Acne excoriée

* Impetigo

« Friction

» Trauma

» Pemphigus, vulgaris and foliaceus

» Stasis ulcer

» Pyoderma gangrenosum
* Ecthyma

 Neuropathic ulcer

+ Can be due to vascular compromise (e.g.
atherosclerosis, calciphylaxis), thrombosis,
vasculitis, emboli (infectious or non-
infectious), or vasospasm (see Table 0.5)

« Lichen sclerosus

+ Poikiloderma

« Striae

* Anetoderma

» Focal dermal hypoplasia (Goltz syndrome)

Table 0.2 Secondary features — morphological terms. Some of the photos courtesy, Louis A Fragola, Jr, MD; Jeffrey P Callen, MD; Luis Requend, MD.

Continued




Feature Description

Lichenification » Accentuation of natural skin lines, reflecting
thickening (acanthosis) of the epidermis

« Often due to rubbing

Disorders

« Lichen simplex chronicus, isolated or
superimposed on a pruritic condition, e.g.
atopic dermatitis

Lichen simplex chronicus

Table 0.2 Secondary features — morphological terms. (cont'd)

Types of lesion

Macules & patches (non-palpable)

Non-palpable

Papules & plaques (palpable)

Atrophy — dermal & subcutaneous Soft or depressed

Examples

« Solar lentigines

« Idiopathic guttate hypomelanosis
* Melasma

« Vitiligo

« Petechiae

» Dermal melanocytosis

* Psoriasis

« Lichen planus

» Dermatitis

« Intradermal or compound melanocytic nevus
* Hypertrophic scar, keloid

= ermI atrophy — « Lipo--»
atrophy

®) ©

Nests of * Morphea
| nevus cells
— Fibrosis
(A) » Anetoderma
(B) + Focal dermal hypoplasia (Goltz syndrome)
©) « Lipoatrophy due to corticosteroid injections

« Lipoatrophy due to panniculitis

Table 0.3 Use of palpation in defining cutaneous lesions.

Lastly, purpura is often classified as palpable or non-palpable, and
this division implies different underlying etiologies (e.g. small vessel
vasculitis aligned more with palpable purpura than macular purpura).
Examples of useful distinctions that can be gleaned via palpation are
outlined in Table 0.4.

Color

The color of skin lesions can provide important clues as to the nature
of the disease process. Sometimes our perception of color may be modi-
fied by palpation (see Table 0.4). For example, while many dermatologi-
cal processes appear red-purple in color, it is important to ascertain
whether this is a blanchable erythema (i.e. it disappears with pressure),

which suggests the color is due to vasodilation, or whether it is due
to extravasation of red blood cells into the tissue (purpura), which
does not blanch. Also, it is not uncommon for exogenous sources of
pigment, such as topical medicaments, oral drugs and other ingestants,
to be implicated in producing discoloration of the skin. Table 0.5 lists
the more frequently observed colors of skin lesions and examples of
associated disorders.

Variation in skin color within the human population

Many racial and ethnic descriptors are used in common parlance,
including African, African-American, Asian, Middle Easterner, North-
ern European, Southern European, Native American, Pacific Islander



Fig. 0.5 Major types of cutaneous atrophy. Photos courtesy, Jean L
Bolognia, MD.

Epidermal Dermal

Subcutaneous (lipoatrophy)

Lichen sclerosus Striae Lupus panniculitis

Pressure

+ Soft (e.g. intradermal nevus) versus firm (e.g. dermatofibroma) versus
hard (e.g. calcinosis cutis, osteoma cutis)

- Compressible (e.g. venous lake) versus noncompressible (e.g. fibrous
papule)

 Tender (e.g. inflamed epidermoid inclusion cyst, angiolipoma,
leiomyoma) versus nontender

+ Blanchable (e.g. erythema due to vasodilation) versus nonblanchable
(e.g. purpura)

* Rough versus smooth

» Mobile versus fixed to underlying structures

» Dermal versus subcutaneous

» Temperature — normal versus warmer versus cooler

+ Other, e.g. thrill, pulsatile

Table 0.4 Palpation of cutaneous lesions.

and Hispanic, to describe individuals with similar cutaneous charac-
teristics as well as heritage. Yet even within racial and ethnic groups,
gradations exist with regard to skin pigmentation. Sometimes the term
“skin of color” is used to describe all skin tones darker than those of
white (Caucasian) skin*. However, this term encompasses more than
skin color and its response to ultraviolet irradiation, as is assessed by
the Fitzpatrick Scale (skin phototypes I-VI; Table 0.6). It also refers
to other shared characteristics, such as hair color, hair texture, and a
tendency toward certain reaction patterns in the skin as a response to
an insult. The practice of dermatology requires a solid understanding of
the differences in clinical features (e.g. hues of red) amongst individuals
with different levels of skin pigmentation.

Variations in skin color are due to differences in the amount and
distribution of melanin within epidermal melanocytes and keratin-
ocytes®, rather than the number of melanocytes (see Ch. 65). In addi-
tion, the ratio of eumelanin (brown-black) to pheomelanin (yellow-red)
influences skin color, with pheomelanin the predominant pigment in
those with freckles and red hair. Exposure to ultraviolet radiation also
significantly impacts melanin production (tanning).

Pigmentation of the skin clearly influences the prevalence of certain
cutaneous findings and disorders. For example, individuals with darkly
pigmented skin are more likely to develop multiple streaks of longitu-
dinal melanonychia (see Ch. 71)%7, pigmentation of the oral mucosa®,
persistent postinflaimmatory hyperpigmentation (see Ch. 67), and
obvious pigmentary demarcation lines’ (Futcher lines or Voigt lines;
see Fig. 67.12). Whether postinflaimmatory hypopigmentation'® is
more common or just more clinically apparent is a matter of debate.
In addition, discoid lupus erythematosus and keloids are seen more
often in patients with darkly pigmented skin and African ancestry, but
the relationship of these disorders to melanocyte function is not clear.

There can also be differences in the physiologic properties of the skin.
For example, the stratum corneum of black skin often retains more
layers and is more compact and cohesive than that of white skin. In
addition, darker skin produces less vitamin D3 in response to equiva-
lent amounts of sunlight, and this is postulated to have been a driving
force in the evolution of paler skin as early humans migrated away from
the equator'’.

Perhaps the most important point to remember is that erythema
(redness) can be difficult to appreciate in darkly pigmented skin.

Fig. 0.6 Lichen planus presents differently in darkly pigmented versus lightly
pigmented skin. A,B The erythematous to violaceous hue seen in lightly
pigmented skin is more muted in darkly pigmented skin and the lesions
appear brown-black in color. Wickham striae (lacy white pattern) are more
easily seen in B.

Erythema is caused by vasodilation and/or increased blood flow within
the dermis, and if the epidermis is deeply pigmented, the red hues
of oxyhemoglobin are often less obvious. For this reason, diseases
that are classically described as erythematous (e.g. cellulitis) or vio-
laceous (e.g. lichen planus) may present more subtly in darker skin
types (Fig. 0.6)'%. Diagnostic procedures that depend upon the develop-
ment of erythema, such as patch testing for the evaluation of allergic
contact dermatitis, can be more challenging to interpret in dark skin.
Lastly, cyanosis (blue hues indicative of poor oxygenation and a criti-
cal clinical sign) is also more difficult to appreciate when the skin is
darkly pigmented.

Configuration and Distribution

After carefully considering the morphology and color of skin lesions,
the dermatologist must next analyze two closely related properties —
configuration and distribution — in order to hone in on the correct
diagnosis. For example, pruritic and fragile vesicles on the elbows and
knees would prompt consideration of dermatitis herpetiformis, whereas
grouped vesicles on an erythematous base confined to a single derma-
tome would mandate consideration of herpes zoster (Fig. 0.7) or zos-
teriform herpes simplex.

Configuration

Appreciation of the configuration or arrangement of skin lesions can
provide important clues as to the diagnosis. Examples include annular
(e.g. tinea corporis, granuloma annulare; see Ch. 19), serpiginous (e.g.
cutaneous larva migrans), clustered/grouped (e.g. piloleiomyomas, her-
petiform vesicles), reticulated (e.g. erythema ab igne), and retiform (e.g.
purpura fulminans, purpura due to calciphylaxis [Fig. 0.8]; see Ch. 22).
The latter pattern reflects occlusion of the cutaneous vasculature'®.

It also important to note if the cutaneous lesions are in a linear
configuration (Fig. 0.9). The lesions may follow the lines of Blaschko,
which reflect patterns of embryonic development (see Fig. 62.1)'* or




Color Examples of diseases with this color
Erythema (pink to red— + Dermatitis
brown, depending upon + Psoriasis

the skin phototype)  Morbilliform drug eruption
» Viral exanthems

+ Any insult that causes vasodilation

Morbilliform
(exanthematous) drug
eruption

Black  Necrosis of the skin due to:
- Vasculitis (granulomatosis with polyangiitis)
- Thrombosis (e.g. DIC, monoclonal
cryoglobulinemia)
- Emboli (e.g. ecthyma gangrenosum)
- Vasospasm (e.g. severe Raynaud
phenomenon)
- Vascular compromise (e.g. atherosclerosis,
calciphylaxis)
« Eschar (e.g. anthrax)
+ Cutaneous melanoma
- Traumatic tattoos (e.g. asphalt)

Necrosis secondary to
vasculopathy from
levamisole-contaminated
cocaine

Blue + Dermal melanocytosis (e.g. Mongolian spot,

(ceruloderma) nevus of Ota)

+ Dermal melanocytomas (e.g. blue nevi)

- Cyanosis

» Ecchymoses

+ Venous congestion (e.g. venous
malformations)

+ Drugs/deposits (e.g. minocycline, traumatic
tattoos)

Dermal melanocytosis

Brown » Pigmented lesions
- Lentigines
- Seborrheic keratoses
- Junctional, compound and congenital
melanocytic nevi
- Café-au-lait macules
- Dermatofibromas
- Melanoma
- Pigmented AKs, Bowen disease
» Postinflammatory hyperpigmentation
— epidermal (see Ch. 67)
* Melasma
» Phytophotodermatitis
* Drug-induced hyperpigmentation (e.g.
cyclophosphamide)
+ Metabolic (e.g. Addison disease,
hemochromatosis)

Melasma

« Postinflammatory hyperpigmentation
— dermal (e.g. erythema dyschromicum
perstans; see Ch. 67)
+ Drugs/deposits (e.g. argyria, chrysiasis)
« Combined melanocytic nevus
» Traumatic tattoos
+ See Blue (above)

Argyria

Color

Purple
(violaceous)

Palpable purpura of
cutaneous small vessel
vasculitis

White

Calcinosis cutis
(systemic sclerosis)

Green

Onycholysis with
secondary
Pseudomonas infection

Orange-red (salmon)

Pityriasis rubra pilaris
with islands of sparing

Yellow

Xanthelasma

Examples of diseases with this color

» Purpura, non-palpable (e.g. solar purpura)

* Purpura, palpable (e.g. small vessel
vasculitis)

» Vascular neoplasms (e.g. angiokeratoma,
angiosarcoma)

« Lichen planus

» Lymphoma cutis

» Pyoderma gangrenosum — border

» Morphea - border (lilac)

» Absence of melanocytes or melanin
production (e.g. vitiligo, piebaldism, OCA1A)

» Scarring (e.g. scarring in discoid lupus
erythematosus)

- Vasospasm (e.g. Raynaud phenomenon,
nevus anemicus)

+ Deposits (e.g. calcinosis cutis, gouty tophi)

» Macerated stratum corneum — mucosal
surfaces (e.g. leukoplakia)

» Pseudomonas infection

« Tattoo

» Chloroma

» Green hair due to copper deposits

« Pityriasis rubra pilaris
» Mycosis fungoides (sometimes)

+ Solar elastosis

» Carotenoderma

» Xanthomas (e.g. xanthelasma, eruptive)

» Xanthogranulomas

» Adnexal tumors and hyperplasias with
sebaceous differentiation

» Necrobiosis lipoidica

+ Capillaritis (yellow-brown background)

» Deposits/drugs (e.g. tophi, quinacrine)

Table 0.5 Color as a clue to the clinical diagnosis. AKs, actinic keratoses; DIC, disseminated intravascular coagulation; OCA1A, oculocutaneous albinism type 1A.
Some of the photos courtesy, Jean L Bolognia, MD; Ronald Rapini, MD; Julie V Schaffer, MD; Kalman Watsky, MD.




Skin phototype Skin color Response to UV irradiation

| White Always burns, does not tan

Il White Burns easily, tans with difficulty

1]l Beige Mild burns, tans gradually

\Y Brown Rarely burns, tans easily

\Y Dark brown Very rarely burns, tans very
easily

\ Black Never burns, tans very easily

Table 0.6 Fitzpatrick scale of skin phototypes.

Fig. 0.7 The dermatomal
pattern of herpes zoster.
Note the midline
demarcation.

they may be confined to a dermatome, which represents an area of skin
whose innervation is from a single spinal nerve (see Fig. 80.14). Irre-
spective of whether the lesions are along the lines of Blaschko (e.g.
epidermal nevi) or in a dermatomal pattern (e.g. herpes zoster [see Fig.
0.7]), there is often a characteristic midline demarcation. In addition
to these two patterns, a linear arrangement can result from a trauma-
induced Koebner phenomenon (an isomorphic response [Table 0.7]), as
in vitiligo, lichen planus (Fig. 0.10), and psoriasis'>'°, or it may be due
to trauma-induced autoinoculation, as in verrucae vulgares or verrucae
planae. Linear lesions are frequently seen in acute allergic contact der-
matitis due to plants (e.g. poison ivy), reflecting brushing of the branches
and leaves against the skin. Lastly, papulonodules due to a range of

\ |
Fig. 0.8 Retiform purpura and cutaneous necrosis secondary to calciphylaxis.
Note the irregular shape of the purpura. Courtesy, Amanda Tauscher, MD.

Linear configuration patterns

¢

v

¥

Trauma/exposure (“outside job”)

Sporotrichoid pattern

Dermatomal

Excoriations due to
scratching

Acute allergic contact
dermatitis to poison ivy

Atypical mycobacterial
infection

Herpes
zoster

Segmental
neurofibromatosis

v

V

v

Koebner phenomenon

Lichen planus Linea nigra

Other

Along lines of Blaschko

Papular mucinosis

Epidermal nevus

Fig. 0.9 Linear configuration patterns. Some of the photographs courtesy, Jean L Bolognia, MD; Edward Cowen, MD; Louis A Fragola, Jr, MD; Joyce Rico, MD; Kathryn Schwarzenberger, MD.




« Psoriasis

- Vitiligo

« Lichen planus

« Lichen niditus

» Cutaneous small vessel vasculitis
- Still disease

Table 0.7 Clinical entities that commonly display the Koebner phenomenon
(isomorphic response). This is to be distinguished from both autoinoculation
or pseudo-Koebner phenomenon that is seen with verrucae or mollusca as well
as Wolf isotopic response where a second skin disease appears at the site of an
initial unrelated and often healed skin disease (e.g. granuloma annulare at the
site of healed herpes zoster).

Fig. 0.10 Koebernization (isomorphic response) of lichen planus secondary
to trauma. As a result, the lesions have a linear configuration.

Fig. 0.11 Allergic
contact dermatitis

to a para-
phenylenediamine-
based (“black henna”)
temporary tattoo. The
shape of the lesion
clearly suggests an
exogenous insult/
etiology. Courtesy, Colby
Evans, MD.

infectious agents can align along lymphatic vessels in a sporotrichoid
pattern (see Ch. 77).

On occasion, cutaneous lesions have an unusual, even “unnatural”,
shape that corresponds to an external (exogenous) insult, such as aller-
gic or irritant contact dermatitis (Fig. 0.11), an accidental or purposeful
injury (see Ch. 90)!7, or even ritualistic medicinal practices (e.g.

1)

“cupping” or “coining”; see Ch. 133).

Distribution

Stepping back and observing the anatomic distribution pattern of skin
lesions can also prove very helpful. For example, plaques of psoriasis
often favor extensor surfaces (e.g. elbows and knees) while lichenified
plaques of atopic dermatitis favor flexural surfaces in older children and
adults (e.g. the antecubital and popliteal fossae; Table 0.8). However, to
complicate matters a bit, there is an “inverse” form of psoriasis in
which lesions are present in major body folds, i.e. in flexural areas (see

Disseminated vs localized vs solitary
Unilateral vs bilateral

Symmetric vs asymmetric

Sun-exposed sites vs sun-protected sites
Flexural vs extensor surfaces
Intertriginous/large body folds

Acral (hands, feet, ears, nose)
Palmoplantar

Seborrheic regions

Periorificial

Mucosal (mouth, anogenital)

“Linear” — also considered a configuration — see Fig. 0.9

Table 0.8 Major distribution patterns. Occasionally, the pattern represents a
locus minoris resistentiae (see text).

Ch. 8). Langer cleavage lines refer to natural skin tension lines that are
often used to guide the orientation of surgical excisions (see eFig.
142.3). The long axis of oval lesions of pityriasis rosea'® and erythema
dyschromicum perstans follows these cleavage lines, and this pattern
is most obvious on the posterior trunk.

A seborrheic distribution pattern includes the head and neck as well
as the upper trunk, and it reflects areas rich in sebaceous glands; sebor-
rheic dermatitis, acne vulgaris, and pityriasis versicolor are dermatoses
that favor these sites. The term “photodistribution” describes lesions
that are accentuated in areas exposed to ultraviolet irradiation, and
photodermatoses include polymorphic light eruption, phototoxic drug
reactions (e.g. to doxycycline), and subacute cutaneous lupus erythema-
tosus. Of note, sometimes a disorder will display a combination of dis-
tribution patterns; for example, in dermatomyositis, lesions can be both
photodistributed and involve extensor surfaces (e.g. elbows, knees).

In addition to differences in the color of inflammatory lesions, indi-
viduals with darkly pigmented skin also have an increased frequency
of several cutaneous disorders (see section on Color) and certain types
of reaction and distribution patterns'”. Examples of these reaction pat-
terns include papular eczema and a follicular accentuation of atopic
dermatitis and pityriasis versicolor, as well as an annular configuration
of seborrheic dermatitis and facial secondary syphilis. An example of a
favored distribution pattern is inverse pityriasis rosea in which lesions
occur primarily in the axillae and groin rather than on the trunk.
Although a sound explanation for these phenomena is not currently
available, it is still important to be aware of their occurrence'”.

Sometimes the distribution is best explained by the phenomenon of
locus minoris resistentiae in which certain anatomic sites are more
vulnerable than others to a particular disease process’’. Examples
would be cutaneous infections within a lymphedematous limb and
asteatotic eczema within a skin graft site.

Augmented Examination - Wood’s Lamp
and Dermoscopy

A Wood’s lamp emits primarily ultraviolet A radiation with a peak wave-
length of 365 nm. It is most commonly used to assist in the diagnosis
of pigmentary disorders and infectious diseases (Table 0.9)>>2. A Wood’s
lamp examination is performed in a dark room, with the lamp 4-5
inches from the skin and illuminating the area of interest. After the
target absorbs the UVA radiation, there is some loss of energy and there-
fore the emission is at a longer wavelength (with less energy) within the
visible range. Dermoscopy is discussed in detail later in the chapter.

Temporal Course

Central to any medical history, including that of cutaneous disorders,
is the temporal course. The patient should be queried as to duration
and relative change in intensity or distribution over time. For example,
there are some dermatoses that have a cephalocaudal progression over
time, such as measles and pityriasis rubra pilaris. Of course, the time
course is more prolonged in the latter as compared to the former.
The dermatologist is at an advantage because the skin is so acces-
sible, and information provided by the patient can be readily com-
pared to what is seen in the physical examination. With experience,



Disorder/infection/colonization

Pigmentary disorders

Ash leaf spots

Hyperpigmentation due to an increase in:
 epidermal melanin Enhancement of brown color
» dermal melanin

Bacterial infections/colonizations
Pseudomonas aeruginosa Green
Corynebacterium minutissimum Coral red
Propionibacterium acnes Orange-red (in comedones)
Fungal infections

Pityriasis (tinea) versicolor due to
Malassezia spp.

Tinea capitis due to Microsporum spp. Blue—green to yellow—green

Favus due to Trichophyton schoenleinii Blue-white

WOOD’S LAMP EXAMINATION OF THE SKIN

Fluorescent color/clinical findings

Vitiligo Chalk-white to dull bluish-white (fluorescence of dermal collagen observed due to a marked decrease or
absence of melanin within the epidermis)

Enhancement of hypopigmentation

Difference in color of lesional vs nonlesional skin becomes less obvious

Yellowish-white, yellow—green, golden, copper-orange

Table 0.9 Wood'’s lamp examination of the skin.

the dermatologist can usually determine by observation whether the
cutaneous lesions are acute, subacute or chronic. Examples of helpful
signs include scale (not to be confused with crusts), which often reflects
parakeratosis that requires 2 weeks to develop, and intact tense bullae,
which are rarely more than a week old. Lichenification (i.e. thickening
of the skin with accentuation of normal skin markings) takes weeks to
months to develop. Therefore, if lichenification is present, the lesion
has not appeared acutely, despite what the patient may believe.

In an otherwise generally healthy patient, there are several diseases
whose cutaneous manifestations are often acute in nature, in particular
urticaria, morbilliform drug eruption, viral exanthem, acute allergic or
irritant contact dermatitis, and pityriasis rosea. This is not to indicate
that these diseases necessarily require immediate or emergent manage-
ment, but rather that they present to the dermatologist abruptly and are
distinguished, particularly from neoplasms or chronic dermatoses, by
their temporal acuity. Of note, sometimes a more serious and potentially
life-threatening cutaneous disease may present with skin findings that
can mimic a more common and less serious disorder, especially early on.

Finally, although emergencies are unusual in dermatology, there are
a few illnesses, particularly those that present with a rash and fever,
which are true emergencies and must be recognized promptly and
treated appropriately. Examples include Stevens-Johnson syndrome,
toxic epidermal necrolysis, Kawasaki disease, meningococcemia (includ-
ing purpura fulminans), Rocky Mountain spotted fever, necrotizing
fasciitis, and endocarditis with cutaneous manifestations. An approach
to critical dermatologic emergencies that present with a fever and rash
is outlined in Fig. 0.12.

The next two sections of this introductory chapter focus on the basic
principles of dermatopathology and dermoscopy, respectively, and it
is important to remember that all the diagnostic techniques (unaided
clinical examination, histological examination, dermatoscopic exami-
nation) discussed herein are complementary. In other words, syner-
gistic strength and clinicopathologic correlation are achieved when
the techniques are used in combination. As a corollary, using any
one technique, to the exclusion of the others, may be misleading and
potentially result in misdiagnosis.

THE ROLE OF DERMATOPATHOLOGY IN
CLINICOPATHOLOGIC CORRELATION

Dermatopathology, the study of skin under the microscope, is uniquely
related to the study of clinical dermatology, for few other medical spe-
cialties place so much emphasis on both the clinical and the histologic
features of diseases within their realm??. However, this union exists not
only because of overlapping subject matter, but because dermatology

and dermatopathology both rely heavily upon careful observation and
pattern recognition. In addition, clinical dermatology represents the
“gross macroscopy” of dermatopathology, as clinical examination can be
regarded akin to gross examination of biopsy specimens in other organs.

Experienced clinicians may anticipate associated histologic findings
as they examine a cutaneous lesion or eruption (e.g. hyperkeratosis and/
or parakeratosis when scale is present clinically, or dermal hemorrhage
when there is purpura clinically). As a result, a sophisticated differential
diagnosis often accompanies a skin biopsy performed by a dermatolo-
gist. Moreover, when the microscopic features are clearly delineated in
a histopathology report, an experienced dermatologist can utilize clini-
copathologic correlation to arrive at a final diagnosis. In a similar
fashion, an experienced dermatopathologist can utilize clinical pictures
to arrive at a final histopathological diagnosis.

The Skin Biopsy

In no other field of medicine is the tissue of interest so readily acces-

sible for histologic analysis. As a result, performing a skin biopsy is an

integral component of medical decision making in dermatology. A skin

biopsy may be performed for a multitude of reasons, including:

e uncertainty about the clinical diagnosis

e to investigate a poor response to therapy

e to exclude or investigate the evolution of one condition into
another, or

e to investigate symptoms in the absence of clinically recognizable
disease.

Regardless of the rationale for performing a skin biopsy, the securing
of appropriate tissue involves more than the mere mechanical procure-
ment. Instead, a multistep process is executed, with forethought, preci-
sion and care, in order to maximize diagnostic utility’*. Also, because
a skin biopsy is often just a small sampling of a larger process, it may
not always be representative of the entire disease state. Inappropriate
technique or poor tissue handling may limit the diagnostic yield of a
skin biopsy; accordingly, clinicians must have an appreciation of the
principles of histologic examination.

Site selection

Often, the first step in performing a biopsy is to identify an unadulter-
ated primary lesion. Lesions with obfuscating secondary features, such
as those resulting from rubbing or traumatic injury (e.g. lichenification,
excoriations) or other superimposed processes (e.g. crusting and impe-
tiginization), should be avoided, unless the purpose of the biopsy is to
prove existence of such confounders.

A well-developed, “fresh” lesion is typically chosen for biopsy. Such
sampling is premised on an assumption that it will demonstrate the
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Online only content

Disorder Characteristic findings
Urticaria  Pathogenesis involves degranulation of mast cells with release of histamine
(see Ch. 18) * Primary lesion: edematous wheal with erythematous flare

» Widespread distribution

« Very pruritic*

+ Individual lesions are transient (<24 h in duration)
- May become chronic (>6 weeks)

Acute allergic contact dermatitis » Immune-mediated and requires prior sensitization
(see Ch. 14) * Primary lesion: dermatitis, with vesicles, bullae and weeping when severe
+ Primarily in sites of exposure; occasionally more widespread due to autosensitization
* Pruritus, often marked
+ Spontaneously resolves over 2-3 weeks if no further exposure to allergen (e.g. poison ivy, nickel)

Acute irritant contact dermatitis - Direct toxic effect
(see Ch. 15) + Primary lesion: ranges from erythema to bullae (e.g. chemical burn)
- At sites of exposure
+ Burning sensation
+ Spontaneously resolves over 2-3 weeks if no further exposure to irritant (e.g. strong acid, strong alkali)

Exanthematous (morbilliform) drug eruptions » Immune-mediated and requires prior sensitization

(see Ch. 21) + Pink to red-brown, blanching macules and papules; may become purpuric on distal lower extremities
» Widespread distribution
* May be pruritic
- Spontaneously resolves over 7-10 days if no further exposure to inciting drug

Pityriasis rosea + May follow a viral illness
(see Ch. 9) + Primary lesion: oval-shaped, pink to salmon-colored papule or plaque with fine white scale centrally and
peripheral collarette; occasionally vesicular
« Initial lesion is often largest (herald patch)
« Favors trunk and proximal extremities; may have inverse pattern (axillae & groin); long axis of lesions
parallel to skin cleavage lines
+ Spontaneously resolves over 6-10 weeks; exclude secondary syphilis

Viral exanthems  Due to a broad range of viruses, including rubeola, rubella, enteroviruses, parvovirus, adenovirus (see Fig.
(see Ch. 81) 81.2)

- Often associated with fever, malaise, arthralgias, myalgias, nausea, upper respiratory symptoms

* Primary lesions vary from blanching pink macules and papules to vesicles or petechiae

« Distribution varies from acral to widespread; may have an enanthem

» Spontaneously resolves over 3-10 days

*May have burning rather than pruritus with urticarial vasculitis, and lesions can last longer than 24 hours.

eTable 0.1 Acute cutaneous eruptions in otherwise healthy individuals.
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Approach to the patient with an acute fever and a "rash"*

|

Fig. 0.12 Approach to the patient with an acute
fever and a “rash”. AGEP, acute generalized
exanthematous pustulosis; DRESS, drug reaction with

eosinophilia and systemic symptoms (also referred to
as drug-induced hypersensitivity syndrome [DIHS]);
HHV, human herpes virus; HIV, human
immunodeficiency virus; SJS, Stevens-Johnson
syndrome; SLE, systemic lupus erythematosus; SSSS,

! J

staphylococcal scalded skin syndrome; TEN, toxic
epidermal necrolysis.

Rickettsia > other
bacteria); secondary
syphilis; disseminated

erythema migrans

Erythema multiforme,
SJS/TEN

Primary cutaneous
disorders
(e.g. pustular psoriasis)

Viruses

e.g. exanthems due to
enteroviruses, HHV-6,

adenovirus Rheumatologic
(see Fig. 81.2), HIV; disorders
varicella, (e.g. SLE, vasculitis,
disseminated zoster**; Still disease)
Kaposi varicelliform
eruption
Graft-versus-host
disease
Fungi**

e.g. disseminated
dimorphic infection

Protozoa**
e.g. Strongyloidiasis

* not a single site as in cellulitis, necrotizing fasciitis
** more likely in immunocompromised patient

Infectious Inflammatory Other
v V |
Bacteria Kawasaki Drug reactions***
e.g. toxic shock disease Morbilliform, serum
syndromes; SSSS; sickness-like reaction, Neoplastic Inherited
scarlet fever; DRESS, AGEP, (e.g. lymphoma) (e.g. periodic
septic emboli erythroderma fever syndromes)
(Meningococcus,

*** garly on, more serious drug reactions, e.g. DRESS, may resemble a morbilliform eruption

most diagnostic histopathology. Immature lesions may not yet manifest
characteristic histopathologic changes, and older lesions may be com-
promised by secondary features. Of course, there are exceptions to this
general principle, such as the sampling of early lesions of cutaneous
small vessel vasculitis (<24 hours old) or immunobullous diseases,
especially when performing direct immunofluorescence.

While specimens are often taken from the center of a primary lesion,
exceptions to this guideline exist, particularly in the case of bullae (see
Fig. 29.12) and ulcers or when the histopathologic changes are subtle
relative to uninvolved skin. For example, in atrophoderma an incisional
biopsy should include both affected and unaffected skin and be sec-
tioned longitudinally, so that subtle differences can be detected (see Ch.
99). In ulcers, nonspecific inflammation of vessels underneath the
wound may be misinterpreted as a primary vasculitis, but in a biopsy
specimen that includes the surrounding skin, the “vasculitis” disap-
pears a few millimeters away from the ulcer. Ultimately, selection of a
proper biopsy site will always be influenced by knowledge of the sus-
pected underlying pathology.

Biopsy techniques

A wide range of biopsy techniques exist (see Ch. 146), but those most
often performed include: superficial/tangential shave, deep shave (“sau-
cerization”), curettage, punch, and incisional/excisional biopsy (Fig.
0.13). For optimal results, the technique employed must encapture
tissue from the level of the skin or subcutaneous tissue where the
pathologic changes are anticipated, while simultaneously balancing
concerns of cosmesis and morbidity. For example, if panniculitis is
suspected, a shave would not provide the appropriate tissue to estab-
lish or refute such a diagnosis (Table 0.10). Similarly, in the case of a

benign exophytic lesion, such as a verruca or skin tag, it would not be
expedient, economical or cosmetically savvy to remove the lesion via
an excision with sutured closure. Artifactual changes due to the use of
tweezers (crush) or placement of the biopsy specimen on gauze (dessica-
tion) may hinder the dermatopathologist’s ability to render an accurate
assessment; the cells that are most susceptible to these artifactual
changes are those of cutaneous lymphoma and Merkel cell carcinoma.

e Supetrficial shave biopsy — this technique is employed most often
when the suspected pathology is chiefly epidermal in nature (e.g.
an actinic keratosis, squamous cell carcinoma in situ, seborrheic
keratosis), or when there is a desire to remove an exophytic benign
lesion (e.g. an intradermal melanocyte nevus). If the findings of
interest are suspected to lie in the mid to deep dermis (e.g. discoid
lupus erythematosus) then a superficial shave biopsy will not
provide diagnostically useful information.

e Deep shave/saucerization biopsy - this technique is simply a
deeper variant of the superficial shave, where greater angling of the
blade removes more of the upper to mid-dermis (see Fig. 0.13B).
Suspected non-melanoma skin cancer (e.g. basal cell carcinoma,
squamous cell carcinoma) is often sampled by deep shave.
Evidence suggests that when properly performed, the diagnostic
value of a deep shave may rival that of an incisional/excisional
procedure®.

e Curettage - this technique is employed to remove superficial
lesions that are confined to the epidermis, but it does so in a
fragmented and unorientable fashion. In this regard, curettage is
less desirable for diagnostic purposes, and it is not appropriate for
pigmented lesions that are suspicious for melanoma or for
neoplasms of uncertain etiology.



Disorders
(presumed)

Vasculitides

Livedo
reticularis

Autoimmune
connective
tissue diseases

Panniculitides

Autoimmune
blistering
disorder

Alopecias

Infectious
diseases

Ulcerative
dermatoses

Pigmentary
disorders

Urticaria

Disease

Melanocytic
neoplasms

Inflammatory diseases

Where and when to biopsy

« Center of an early lesion

* Prefer sites above the knee to
avoid poor wound healing or
background features due to
venous hypertension

« Center of the pale areas defined
by the surrounding venous plexus
network

» Corresponds to the site of the
ascending arteriole (see Fig. 106.1)

» Fully developed lesion
* In DLE, biopsy areas of
inflammation, not scarred areas

Early evolving lesion in lobular
panniculitides (e.g. lupus
panniculitis); fully developed lesion
in septal panniculitides (e.g.
erythema nodosum)

+ An edematous papule/plaque or
an early vesicle is preferred

« If only large bullae are present,
biopsy the edge of the bulla plus
surrounding inflamed skin

» Active advancing edge
* Areas of perifollicular inflammation

* Prefer mature lesions
« If ulcerated, include inflammatory
border

Active edge of the ulcer or early
lesion if the spectrum of lesions
includes a pre-ulcerative stage (e.g.
pyoderma gangrenosum)

Include the edge of the lesion as
well as normal skin for comparison

Include the edge of the lesion as
well as normal skin for comparison

Neoplastic processes

Preferred technique*

Excisional biopsy (preferred when melanoma is reasonably suspected)

Preferred technique

Punch or incisional biopsy
(depending on the size of
affected vessels)

Punch or incisional biopsy

Primarily punch biopsy,
unless panniculitis is
suspected

Large and deep incisional
biopsy (must include
subcutaneous fat)

Punch biopsy (e.g. 4 mm) or
saucerization of: edematous
papule/plaque, entire small
vesicle, or edge of fresh,
intact vesicle/bulla plus
surrounding inflamed skin

* 4-6 mm punch biopsy
oriented parallel to the
direction of hair

* Include subcutaneous fat

Punch biopsy or incisional
biopsy (for deep-seated
infections)

Punch or incisional biopsy

Punch biopsy, rarely
incisional biopsy

Punch biopsy

Saucerization that includes the entire lesion
When major differential diagnosis is macular seborrheic keratosis vs
lentigo maligna, broad shave technique as long as no underlying

induration

Other techniques may be appropriate depending upon the
circumstances and the degree of suspicion

OPTIMIZING INFORMATION OBTAINED FROM A SKIN BIOPSY SPECIMEN (BASED UPON PRESUMED DIAGNOSIS)

Pitfalls

Necrotic or ulcerated lesions
may be non-diagnostic

Biopsy of the venous plexus or a
biopsy that is too superficial can
lead to false-negative results

* In DLE, biopsies of non-
inflammatory scarred areas are
often non-diagnostic

Changes of acute LE may be
subtle

.

Failure to include enough fat
Late-stage lesions often have
nonspecific findings

.

Biopsy of late-stage bullae
undergoing re-epithelialization
may lead to erroneous
diagnosis

Late-stage, purulent, crusted or
ulcerated lesions may be
non-diagnostic

Scarred areas show only
end-stage fibrosis

» Organisms may not be
appreciated in histologic
sections

* Fresh tissue culture and/or
PCR may be necessary

Avoid center of ulcer where
nonspecific changes or possible
misleading secondary changes
such as underlying vasculitis

Subtle findings require
clinicopathologic correlation

Small-diameter punch biopsies
may lead to false-positive results
as retraction of collagen bundles
may simulate interstitial edema

Pitfalls

Partial (subtotal) punch biopsy or superficial shave biopsy
may not be representative of the entire process

*0n occasion, surgical/clinical/cosmetic constraints may, in the patient’s best interest, require consideration and performance of an alternative technique, or even a subtotal biopsy, with acceptance
of limitations regarding the diagnostic result.

Ancillary techniques
to consider

Direct
immunofluorescence
(early lesions, not older
than 24 h)

Direct
immunofluorescence of
lesional skin

« Fresh tissue culture
and/or PCR (if
infectious etiology
suspected)

« Direct
immunofluorescence
(if vasculitis
suspected)

Direct
immunofluorescence of
perilesional skin (see
Fig. 29.12) or nearby
skin (if dermatitis
herpetiformis)

Horizontal and vertical
sectioning of biopsy
Direct
immunofluorescence

Immunohistochemistry,
fresh tissue culture,
and/or PCR

Immunohistochemistry,
fresh tissue culture and/
or PCR (if infectious
etiology suspected)

Special stains and/or
immunohistochemistry
may be necessary

Direct
immunofluorescence (if
urticarial vasculitis is
suspected)

Table 0.10 Optimizing information obtained from a skin biopsy specimen (based upon presumed diagnosis). DLE, discoid lupus erythematosus; h, hour; LE,
lupus erythematosus; PCR, polymerase chain reaction. Table created with the assistance of Dr Stefano Titli
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Neoplastic processes

Disease Preferred technique* Pitfalls

Keratinocytic Punch, saucerization, or excisional biopsies Partial (subtotal) punch biopsy or superficial shave biopsy

neoplasms may not be representative of the entire process or allow
assessment for possible dermal invasion

Dermal Punch or excisional biopsy Partial (subtotal) punch biopsy or superficial shave biopsy

neoplasms may not be representative of the entire process

Deep dermal Excisional or incisional biopsy, depending upon size Partial (subtotal) punch biopsy or superficial shave biopsy

and/or may not be representative of the entire process

subcutaneous

neoplasms

Lymphoma Punch or excisional biopsy Partial (subtotal) punch biopsy or superficial shave biopsy

cutis and When major differential diagnosis is patch-stage mycosis fungoides may not be representative of the entire process

leukemia cutis vs parapsoriasis, broad saucerization may be performed Artifactual changes, in particular crush artifact and/or
dessication, are common when lymphocytic infiltrates are
sampled via a small-diameter punch biopsy and then
tweezers are used to remove the specimen and/or the
specimen is placed on a gauze**

*0n occasion, surgical/clinical/cosmetic constraints may, in the patient’s best interest, require consideration and performance of an alternative technique, or even a subtotal biopsy, with acceptance

of limitations regarding the diagnostic result.

**Tweezers should not be used to remove the biopsy specimen and the latter should be placed directly into a formalin solution.

Table 0.10 Optimizing information obtained from a skin biopsy specimen (based upon presumed diagnosis). (cont’d)

Fig. 0.13 Different cutaneous biopsy techniques.
The size, topography, depth and site of the lesion, as
well as the clinical differential diagnosis, influence

the type of biopsy technique that is performed.

Y A Superficial shave biopsy. B Deep shave biopsy
(saucerization). € Punch biopsy. D Incisional biopsy.
For more details, see text and Chapter 146. Courtesy,
Suzanne Olbricht, MD.
e
%
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e Punch biopsy — this technique is preferred when the suspected
pathology lies within the dermis and when a small sampling is
likely to dutifully represent the overall disease process. Common
punches range from 1.5 to 8.0 mm in diameter, with 4 mm being
the most commonly used size for inflammatory diseases. If the
sampled lesion can be contained in the punch, then the concern

regarding sampling error is rendered moot. It is controversial as to
whether punch biopsies, even if performed in a “stacked” fashion,
can provide adequate tissue for assessment of deeply infiltrating
tumors or panniculitis. Studies suggest that partial punch
samplings of melanocytic lesions can lead to misdiagnosis or to
erroneous staging and therefore should not be performed?®.



e Incisional/excisional biopsy — this technique involves the removal
of either a portion of a lesion (incisional) or the entire visible
lesion (excisional) via a scalpel, using standard surgical techniques
(see Ch. 146; see Fig. 0.13D). An incision is often used for
examination of the subcutaneous fat (e.g. panniculitis), while an
excision is often employed to inspect the entirety of a pigmented
process that is reasonably suspicious for melanoma.

Optimal biopsy techniques based upon the suspected cutaneous

disease are outlined in Table 0.10.

Handling of the specimen after biopsy

Skin specimens must be handled carefully upon extirpation. For
example, excessive lateral pressure by forceps on small punch biopsy
specimens can distort cellular infiltrates, particularly lymphomas and
Merkel cell carcinoma, creating so-called “crush” artifact. This type of
artifact may compromise the diagnostic utility of a biopsy. These two
cell types are also subject to dessication artifact when the biopsy speci-
men is placed onto gauze rather than into formalin solution.

For routine histologic analysis, tissue specimens are usually fixed in
10% neutral buffered formalin (NBF) solution, with a volume 10- to
20-fold that of the tissue itself. When culturing for microorganisms,
the tissue specimen cannot be placed in 10% NBF; instead it must be
placed in a sterile container with a small amount of non-bacteriostatic
saline. For direct immunofluorescence (DIF) studies, specimens must
be flash-frozen, placed in normal saline (for no more than 24-48 hours),
or placed in specialized transport medium (Michel’s solution). Recently,
honey was shown to be an excellent transport medium for DIF stud-
ies?%®, Fixation in paraformaldehyde and glutaraldehyde in a cacodylate
buffer is required for electron microscopy.

To obtain the most accurate histopathologic assessment, all biopsy
specimens sent to a dermatopathologist should be accompanied by
relevant clinical data such as: age and sex of the patient, anatomic site(s)
involved, pertinent physical findings, and a suspected clinical differen-
tial diagnosis. Prior treatments that might impact upon the histologic
findings should be disclosed. Any special instructions or requests should
be detailed (e.g. inking of an area of special concern in a melanocytic
neoplasm, longitudinal sectioning to detect subtle changes in atropho-
derma). Inclusion of drawings or clinical photographs may prove useful,
especially in difficult or complex cases.

Classification of Inflammatory Skin Diseases by
Pattern Analysis

First conceived by Dr Hermann Pinkus, but more firmly established by
Dr A Bernard Ackerman®’?®, histopathologic assessment by pattern
analysis has emerged as the principal means of classifying inflamma-
tory skin diseases (Fig. 0.14). The number of patterns and the precise
descriptors assigned may vary among examiners, but the core principle
remains the same — a major pattern is first identified, then additional
histologic features are used to further subcategorize the disease process
until a final diagnosis is rendered.

The algorithmic approach of pattern analysis is reproducible, and it
minimizes subjectivity. However, the method has two important limita-
tions, namely, it is based on artificial disease categories and it cannot
include every possible pattern. Furthermore, while pattern analysis
clearly narrows the differential diagnosis, a final assessment may
require clinical correlation and/or ancillary laboratory testing, imaging,
or genetic testing”’.

Also, the histopathologic appearance of skin disease may vary based
upon the temporal course. The histologic findings may be altered by
previous treatment(s) or by secondary changes such as rubbing, scratch-
ing, or infection. Lastly, pattern analysis is not only applicable to
inflammatory skin diseases, but is also used for neoplastic processes.

Ten patterns defined

Over the past several decades, different classification schema based
upon pattern analysis have emerged. The number of patterns in any
schema has varied from 9 to 28 or more, but in this introductory
chapter, 10 major patterns will be discussed.

Perivascular dermatitis
This pattern is defined and recognized by the presence of an inflam-
matory infiltrate that is arranged chiefly around dermal blood vessels

(Fig. 0.15). Traditionally, perivascular dermatitis has been subdivided
into “superficial” and “superficial and deep” variants, and while this
division has some diagnostic value, considerable overlap exists. In addi-
tion, inflammatory skin diseases can exhibit a spectrum of findings,
depending in part upon severity, as well as the duration of an individual
lesion (acute vs chronic).

Once a perivascular pattern is identified (see Fig. 0.14A), the next
step is to: (1) determine if there are associated epidermal changes; and
(2) characterize the types of inflammatory cell(s) that are present in the
infiltrate (e.g. lymphocytes, neutrophils, eosinophils, plasma cells).
There are disorders without detectable changes within the epidermis,
such as deep gyrate erythemas (see Ch. 19), and when an inflammatory
process is beginning or resolving, epidermal changes may be subtle. To
further refine the diagnosis, a search is performed to detect subtle
spongiosis (intercellular edema of the epidermis), subtle parakeratosis
(aberrant retention of nuclei in the stratum corneum), subtle interface
and vacuolar changes at the dermal-epidermal junction, or extrava-
sated erythrocytes.

Interface dermatitis

This pattern is characterized by inflammation and/or degenerative
change(s) at the dermal-epidermal junction (see Fig. 0.14B). Morpho-
logically, this pattern may be further subdivided into primarily vacuolar
(degeneration of basilar keratinocytes with little or no inflammation;
Fig. 0.16) and primarily lichenoid (with lymphocytes directly engaged
in the destruction of basilar keratinocytes; Fig. 0.17) processes, although
there is overlap between these two groups.

It is important to remember that even though an entity has lichenoid
features under the microscope (e.g. fixed drug eruption), clinically, it
does not have to resemble lichen planus. Also, some degree of lichenoid
inflammation may be associated with a variety of benign and malignant
neoplasms, such as lichenoid keratoses and melanoma, respectively. In
these instances, the lichenoid inflammation represents an immunologi-
cal response to the tumor.

Spongiotic dermatitis

Spongiosis (intercellular edema) is a nonspecific morphologic alteration
that is observed in a variety of skin conditions. It manifests as widened
spaces between keratinocytes, with elongation of intercellular bridges
(see Fig. 0.14C). The degree of spongiosis may vary from microscopic
foci to grossly visible vesicles or intraepidermal bullae. There is often
associated exocytosis of inflammatory cells, with migration from the
vasculature into the epidermis.

Spongiotic dermatoses may be further subdivided into acute, sub-
acute and chronic forms. In acute spongiotic dermatitis, the spongiosis
is often severe, sometimes resulting in microvesicles within the epider-
mis (Fig. 0.18). Parakeratosis, a histologic equivalent of scale, often
overlies subacute spongiotic dermatitis. In chronic spongiotic dermati-
tis, the spongiosis may be more difficult to appreciate, being instead
overshadowed by epidermal acanthosis (thickening of the epidermis).
Also, a predominance of certain inflammatory cells in association with
spongiosis, such as eosinophils or neutrophils, may serve as a clue to
a hypersensitivity component or infectious process, respectively.

Lastly, it is important to recognize that multiple cutaneous disorders
with eczematous features, such as allergic contact dermatitis, atopic
dermatitis, nummular dermatitis and seborrheic dermatitis, may have
histologic evidence of spongiosis, but this pattern is not exclusive to
those diseases. In other words, spongiosis may also be seen as a reactive
epidermal component of other disorders better classified under another
pattern (see Fig. 0.14).

Psoriasiform dermatitis
The term “psoriasiform” refers to a regular pattern of epidermal hyper-
plasia (elongation of the rete ridges; see Fig. 0.14D) that is observed not
just in psoriasis, but also in a number of other, generally longstanding,
conditions. Clinically, this group of psoriasiform disorders is character-
ized by thickened, scaly papules and plaques (Fig. 0.19). Psoriasiform
dermatoses can be further subdivided into those diseases that are exclu-
sively psoriasiform and those that are associated with another pattern
(e.g. psoriasiform and lichenoid; psoriasiform and spongiotic).
Pseudoepitheliomatous hyperplasia represents a related, but irregu-
lar, hyperplasia of the epidermis and/or adnexal structures. It may

Basic Principles of Dermatology O I

15



Perivascular dermatitis
Superficial Superficial and deep

Psoriasiform dermatitis

Vacuolar/interface dermatitis

Vesiculobullous and pustular dermatoses —
intraepidermal

Spongiotic dermatitis

Vesiculobullous and pustular dermatoses —
subepidermal

Small vessel vasculitis

Nodular and diffuse dermatitis

Folliculitis

Fibrosing dermatitis

Lobular panniculitis

Septal panniculitis

Fig. 0.14 Major histopathologic patterns of cutaneous inflammation (based upon Ackerman’s classification). Basic patterns of inflammation result primarily
from the distribution of the inflammatory cell infiltrate within the dermis and/or the subcutaneous fat (e.g. nodular, perivascular). It also reflects the character of
the inflammatory process itself (e.g. pustular), the presence of injury to blood vessels (e.g. vasculitis), involvement of hair follicles (e.g. folliculitis), abnormal fibrous
dermal and/or subcutaneous tissue, and formation of vesicles and bullae. Adapted from Ackerman AB. Histologic Diagnosis of Inflammatory Skin Diseases: A Method by Pattern Analysis.

Philadelphia: Lea & Febiger, 1978.

occur in response to a range of insults to the skin, such as chronic
rubbing or scratching (e.g. lichen simplex chronicus, prurigo nodu-
laris), or it may appear in inflammatory, neoplastic, and infectious
skin diseases (e.g. hypertrophic lupus erythematosus, halogenodermas,
chromoblastomycosis).

As with spongiotic dermatitis, psoriasiform dermatitis is a histologic
concept, not a specific clinical diagnosis, and its presence mandates
consideration of a variety of skin diseases that share this particular
constellation of histopathologic findings.

Vesiculobullous and pustular dermatoses

Intraepidermal (see Fig. 0.14E)

The concept of intraepidermal vesiculation due to spongiosis has been
addressed above, but other disease mechanisms may lead to formation
of intraepidermal vesicles or bullae (e.g. acantholysis, ballooning degen-
eration, prominent basal layer vacuolization, subepidermal edema).
Acantholysis refers to the discohesion of keratinocytes due to disruption
of desmosomes (intercellular connections), and this can lead to intraepi-
dermal vesicles or bullae (Fig. 0.20).



Fig. 0.15 Perivascular dermatitis. A Erythema migrans. B Perivascular inflammatory infiltrate composed primarily of lymphocytes. 8 Courtesy, Lorenzo Cerroni, MD.

Fig. 0.16 Interface dermatitis,
vacuolar type. A Erythema
multiforme with target lesions.
B Vacuolar alteration along the
dermal-epidermal junction in
association with exocytosis of
lymphocytes and several

Fig. 0.17 Interface dermatitis, lichenoid type. A Lichen planus. B Band-like infiltrate of lymphocytes that obscures the dermal-epidermal junction in addition to
jagged epidermal hyperplasia and hypergranulosis. Courtesy, Lorenzo Cerroni, MD.
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Fig. 0.18 Spongiotic dermatitis. A Acute allergic contact dermatitis from exposure to poison ivy; note the areas of oxidized resin that are black in color.
B Intercellular edema (spongiosis) and vesicle formation within the epidermis. Lymphocytes are also seen in both the epidermis and dermis. 8, Courtesy, Lorenzo Cerroni,

MD.

Fig. 0.20 Intraepidermal vesiculobullous dermatosis, acantholytic type. A Pemphigus vulgaris with flaccid bullae and erosions. Note the dep

Fig. 0.19 Psoriasiform
pattern. A Plaque of
psoriasis vulgaris with
silvery scale. B Regular
epidermal hyperplasia and
elongated dermal papillae
with thin suprapapillary
plates and marked
confluent parakeratosis.
The parakeratosis represents
the histologic correlate

of the visible scale. A Courtesy,
Julie V Schaffer, MD; B, Courtesy,
Lorenzo Cerroni, MD.
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endent location of

the pustular contents of bullae. B The keratinocytes within the lower epidermis have lost their intercellular attachments and have separated from one another,

resulting in an intraepidermal blister. 8 Courtesy, Lorenzo Cerroni, MD.

Although acantholysis may occur at any level of the epidermis, the
location of a blister cavity is often used as a clue to the underlying
disorder. For example, superficial (subcorneal) acantholysis may favor
pemphigus foliaceus, while acantholysis within the deeper portion of
the epidermis is more characteristic of pemphigus vulgaris. Balloon-
ing degeneration refers to intracellular edema in response to cytotoxic
events (e.g. herpes virus infection, drug reaction), and it is identified by
the presence of abundant pale cytoplasm of keratinocytes in the spinous
zone. When ballooning is severe, keratinocytes rupture, resulting in
reticular degeneration and epidermal necrosis.

Pustule formation (the intraepidermal accumulation of neutrophils)
may be seen in a variety of infectious and non-infectious skin diseases.
In early pustule formation, neutrophils are scattered within the lower
portion of the epidermis, whereas later, accumulation is noted in the
upper epidermis and/or beneath the stratum corneum (Fig. 0.21). In a
resolving pustule, the neutrophils or their remnants may even appear
within a scale-crust in the cornified layer.

In both vesiculobullous and pustular dermatoses, autoimmune and
non-autoimmune mechanisms (e.g. subcorneal pustular dermatosis
versus IgA pemphigus) may be indistinguishable. As a result, direct and
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indirect immunofluorescence studies are of utility in determining the
precise etiology.

Subepidermal vesiculation (see Fig. 0.14F)

In this subcategory of disease, vesicles or bullae form at the junction
between the epidermis and dermis (Fig. 0.22), or between the mucosa
and submucosa of mucous membranes. While such clefting can be the
result of autoantibodies that target specific components of the dermal-
epidermal junction (e.g. collagen XVII in bullous pemphigoid, linear
IgA bullous dermatosis), it may be the result of an inflammatory or
toxic/metabolic insult (e.g. bullous cellulitis or porphyria cutanea tarda,
respectively).

The number of inflammatory cells varies within subepidermal blisters,
and this variance impacts upon the differential diagnosis. For example,
some diseases such as porphyria cutanea tarda are classically pauci-
inflammatory, while the majority of cases of bullous pemphigoid contain
a significant number of inflammatory cells, particularly eosinophils.

However, because there is histologic overlap among blistering disor-
ders, the final diagnosis must depend upon cumulative information,
including direct and indirect immunofluorescence microscopy, ELISA,
and, of course, clinicopathologic correlation.

Vasculitis/pseudovasculitis

Vasculitis refers to inflammatory damage to and destruction of blood
vessels, which leads ultimately to the deposition of fibrin and/or throm-
bus formation (see Fig. 0.14G). The histopathologic classification of
vasculitis is based upon the size of the vessel involved (small, medium-
sized or large vessel vasculitis; see Ch. 24) as well as the predominant

Fig. 0.21 Intraepidermal pustular dermatosis. A Annular variant of pustular psoriasis. B Large collection of neutrophils beneath the stratum corneum (subcorneal
pustule). A Courtesy, Julie V Schaffer, MD; B, Courtesy, Lorenzo Cerroni, MD.

Fig. 0.22 Subepidermal
vesiculobullous dermatosis.

A Bullous pemphigoid with
tense bullae. B Subepidermal
blister with numerous
eosinophils within the blister
cavity. B, Courtesy, Lorenzo Cerroni, MD.

inflammatory cell type that is mediating the damage (neutrophils,
lymphocytes, eosinophils or histiocytes).

The most common form of cutaneous vasculitis is leukocytoclas-
tic vasculitis (Fig. 0.23), a process that is mediated by neutrophils
and affects chiefly the postcapillary venule. Leukocytoclastic vasculitis
begins with deposition of circulating immune complexes in and around
blood vessel walls, with neutrophils recruited to these sites of deposi-
tion; this ultimately leads to leukocytoclasia (nuclear fragmentation)
and vessel destruction, with resultant fibrin deposition. In the few
longstanding disorders that are mediated by leukocytoclastic vasculitis,
such as erythema elevatum diutinum, concentric fibrosis may develop
over time.

The concept of Iymphocytic vasculitis is less well defined and is even
a controversial entity among some authors. However, it is a term used
to denote an inflammatory process in which there may be some fibri-
noid necrosis of the vessel wall, but the mediating cell is a lymphocyte.
It is postulated as a mechanism in disorders such as pernio, Sneddon
syndrome, and pityriasis lichenoides et varioliformis acuta (PLEVA),
although the latter lacks fibrinoid necrosis (see Table 24.2).

Granulomatous vasculitis is defined by the presence of histiocytes
within and around blood vessel walls, in association with fibrin and/or
degenerative and necrotic changes. Like lymphocytic vasculitis, granu-
lomatous vasculitis is a pattern that is observed in a restricted group
of diseases which includes granulomatosis with polyangiitis (formerly
Wegener granulomatosis), eosinophilic granulomatosis with polyangi-
itis (Churg-Strauss syndrome), and temporal arteritis. Occasionally, it
may also represent a later evolutionary stage of another form of vascu-
litis, either leukocytoclastic or lymphocytic in nature.




In medium-sized vessel cutaneous vasculitis, there is involvement of
the blood vessels at the dermal-subcutaneous junction and/or within the
septa of the subcutaneous fat (Fig. 0.24). For dermatopathologists, poly-
arteritis nodosa is the most commonly encountered entity in this disease
category. Temporal arteritis represents a form of large vessel vasculitis,
but biopsies of this disorder are rarely performed by dermatologists.

Pseudovasculitis refers to a group of heterogeneous, non-inflammatory
conditions that are broadly classified into non-inflammatory purpura
(disorders that primarily cause hemorrhage) and occlusive vasculopa-
thies (conditions that primarily occlude vessels) (see Chs 22 & 23).
Many of these latter disorders involve occlusion of vessels due to
emboli, thrombi, vasospasm, intimal-medial hyperplasia secondary to
vessel trauma, or non-inflammatory vessel wall pathology. The latter
includes calcification, cholesterol emboli, and amyloid deposition.

Nodular and diffuse dermatitis

Nodular dermatitis is somewhat similar to perivascular dermatitis, but
the inflammatory infiltrate has enlarged and has coalesced to form one
or multiple nodules within the dermis (see Fig. 0.14H). Further expan-
sion of these nodules can fill nearly the entirety of the dermis, yielding
a diffuse pattern (Fig. 0.25).

The nodular and diffuse pattern of dermatitis may be further subdi-
vided, based upon the predominant inflammatory cell present. When
histiocytes predominate, the pattern is considered granulomatous. In
foreign body granulomas, the histiocytes form characteristic multi-
nucleate forms, leading to so-called foreign body giant cells. Two other
forms of multinucleated giant cells are observed in granulomatous
entities, namely the Langhans type and the Touton type. None of these
giant cells are exclusive to a singular disease, but some disorders are
characterized by the conspicuous presence of one or more of these types
of giant cells (e.g. Touton giant cells in juvenile xanthogranuloma).

Fig. 0.23 Cutaneous small vessel
vasculitis. A Inflammatory palpable
purpura of the leg. B Perivascular
and interstitial infiltrate of
neutrophils with nuclear dust
(leukocytoclasia). Fibrin within and
around the vessel wall and
extravasation of erythrocytes is also
seen. B Courtesy, Lorenzo Cerroni, MD.

Fig. 0.24 Medium-sized vessel
vasculitis. A Nodules of cutaneous
‘. periarteritis nodosa admixed with
livedo reticularis. B Inflammation
and destruction of a subcutaneous
arteriole with a dense

2 inflammatory infiltrate composed
of lymphocytes, histiocytes and

, neutrophils admixed with
hemorrhage. A, Courtesy, David Wetter,

4 MD; B, Courtesy, Lorenzo Cerroni, MD.

Based on the constituent cells and other distinctive features, four
major histopathologic types of granulomas can be defined (Fig. 0.26):
e Tuberculoid granulomas (see Fig. 0.26A) — comprised of

epithelioid histiocytes, including multinucleate forms, surrounded

by a dense infiltrate of lymphocytes and plasma cells. Central
caseation may be present. The Langhans type of multinucleated
giant cell, with a horseshoe-like arrangement of nuclei, may be
observed in tuberculoid granulomas. This type of granuloma is
associated with cutaneous infections (e.g. Mycobacterium
tuberculosis) and it is also seen in lupus miliaris disseminatus

faciei.

e Sarcoidal granulomas (see Fig. 0.26B) — comprised of aggregates of
epithelioid histiocytes, with sparse peripheral lymphocytes or
plasma cells (i.e. “naked tubercles”). While multinucleated cells
may be identified, no specific type is associated exclusively with
sarcoidal granulomas.

e Palisaded (“necrobiotic”) granulomas (see Fig. 0.26C) —
comprised of epithelioid histiocytes aligned as a rim around a
central area of degenerated collagen with different tinctorial
qualities. Of note, not all palisaded granulomas are markedly
palisaded, and in fact, the histiocytes may also be distributed
interstitially, between and amongst collagen bundles (interstitial
granuloma).

e Suppurative granulomas (see Fig. 0.26D) — comprised of
neutrophils within, and sometimes among or surrounding,
aggregates of epithelioid histiocytes. Suppurative granulomas may
be induced by infectious agents or foreign body material.

All granulomatous infiltrates, but particularly tuberculoid, sarcoidal
and suppurative granulomas, require exclusion of infectious agents and/
or foreign material by means of special stains, immunohistochemical
stains, tissue culture, PCR, and/or polarization microscopy.
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Fig. 0.25 Nodular and
diffuse dermatitis,
lymphocytic. A Cutaneous
lymphoid hyperplasia. The
earlobe is a common
location. B Dense dermal
infiltrate containing
lymphoid follicles with
formation of germinal
centers. B, Courtesy, James
Patterson, MD.
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Fig. 0.26 Four major types of cutaneous granulomas. A Tuberculoid - epithelioid granuloma rimmed by lymphocytes. B Sarcoidal - epithelioid granulomas with
minimal peripheral lymphocytic infiltrate. C Palisaded - granulomas surrounding areas of degenerated collagen. D Suppurative - granulomas with dense

neutrophilic infiltrates. A-D, Courtesy, James Patterson, MD.

Nodular and diffuse infiltrates comprised chiefly of histiocytes may
also be further subcategorized into Langerhans cell and non-Langerhans
cell histiocytoses (see Ch. 91). In Langerhans cell histiocytosis, the cells
of interest have reniform (kidney bean-shaped) nuclei and a character-
istic immunohistochemical staining pattern (i.e. S100%, CD207*, and
CDla%). Non-Langerhans histiocytes, on the other hand, have a range
of cytologic features (vacuolated, spindle-shaped, foamy, scalloped,

oncocytic) as well as multiple admixed multinucleated giant cells
(Touton type, Langhans type, foreign body type). Sometimes, the histio-
cytes and giant cells display a homogenous “ground glass” cytoplasm.
These cells are generally S1007, CD1la”, and CD68* (a nonspecific
marker of histiocyte lineage). The varying histopathologic features of
the non-Langerhans histiocytoses may possibly be related to the actual
physiologic function of histiocytes within the granuloma®’.
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Fig. 0.27 Xanthomas.
James Patterson, MD.
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Fig. 0.28 Scarring alopecia. A Lichen planopilaris with areas of scarring alopecia and red-violet rims of inflammation around hair follicles. B Band-like lymphocytic
infiltrate surrounding a hair follicle, with vacuolar alteration of basilar outer root sheath epithelium.

Lastly, xanthomas are characterized by the accumulation of Iipo-
phages (foamy histiocytes filled with lipid) within the dermis (see Ch.
92). The lipid content may impart a yellowish hue to the lesions (Fig.
0.27). Cutaneous xanthomas can take various forms, including wide-
spread papules (eruptive), nodules (tuberous or tendinous), and plaques
(xanthelasma, palmar).

Folliculitis/perifolliculitis

Folliculitis (inflammation of a hair follicle) is defined by the presence
of inflammatory cells in the wall and lumen of a hair follicle (see Fig.
0.141); perifolliculitis refers to the presence of similar cells in the adja-
cent dermis. Folliculitis may be due to infections (bacterial, fungal,
viral, Demodex mites), drugs, occlusion, or unknown etiologies (e.g.
eosinophilic folliculitis).

The classification of folliculitis (and perifolliculitis) can be made on
the basis of the primary inflammatory cell (lymphocytes, neutrophils
or eosinophils), the nature of the underlying pathologic process (e.g.
dermatophyte infection), the temporal course (acute versus chronic),
and the site of involvement along the length of the hair follicle. If the
inflammatory process is severe and/or if it irreversibly damages epithe-
lial stem cells, located in the bulge region of the follicle, permanent
“scarring alopecia” may result (Fig. 0.28).

Fibrosing/sclerosing conditions

Fibrosing conditions include a wide spectrum of disorders that result
from altered production of collagen, typically related to injury or an auto-
immune connective tissue disease (see Fig. 0.14]). Histopathologically,

the pattern is characterized by either: (1) abnormal fibrous dermal (and
sometimes subcutaneous) tissue with an increased number of fibro-
blasts and increased, but rather unremarkable, collagen (fibrosis); or
(2) homogenized, abnormally enlarged and eosinophilic collagen with
a paucity of admixed fibroblasts (sclerosis). An example of the former
is nephrogenic systemic fibrosis, while an example of the latter is
morphea (Fig. 0.29) or systemic sclerosis. These two patterns represent
the ends of the spectrum and overlap can occur.

Panniculitis
Panniculitis represents inflammation of the subcutis (see Fig. 0.14K,L)
and it encompasses a wide range of disease processes (see Ch. 100). The
diagnosis of panniculitides is difficult for clinicians and for dermatopa-
thologists because the clinical presentation is often nonspecific and the
histopathologic changes may vary over time and/or the changes may be
nonspecific. Adding to the challenge, biopsy specimens are often inad-
equate, often due to their being too superficial in nature, too narrow in
breadth or too badly crushed by forceps, to render a definitive diagnosis.

An important first step in the subdivision of panniculitides is deter-
mination of the predominant location of the cellular infiltrate (Figs
0.30 & 0.31). That is, does it chiefly affect the fat lobules or the septa
between the fat lobules? Second, there should be an assessment as
to whether a coexisting vasculitis is present or absent. If a coexisting
vasculitis is detected, the size and type of the vessels affected must be
determined.

With panniculitides, it is important to note the type and quality of
the inflammatory infiltrate, as well as peculiarities in the pattern of fat



necrosis. Early in the course of erythema nodosum, the most common
panniculitis, the infiltrate may include acute inflammatory cells (neu-
trophils in particular), but in later stages, the infiltrate is composed
primarily of chronic inflammatory cells (lymphocytes, histiocytes and
plasma cells; see Fig. 0.30). If mononuclear cells are present, the pres-
ence or absence of cytologic atypia should be assessed, for subcutaneous
panniculitis-like T-cell lymphoma may mimic an inflammatory pan-
niculitis. Lastly, peculiarities of fat necrosis, such as the hyaline changes
in lupus panniculitis, the basophilic saponification in pancreatic pan-
niculitis (see Fig. 0.31), or the pseudomembranous degeneration in
lipodermatosclerosis, should be appreciated.

As is the case for granulomatous infiltrates, panniculitis requires a
low threshold for performing special stains to exclude an infectious
etiology and polarized light examination to identify foreign material.

Invisible dermatoses

Occasionally, one encounters a dermatosis that lacks an immediately
recognizable pattern, and these types of cases are collectively referred
to as “invisible dermatoses” (Table 0.11). From the perspective of the

Fig. 0.29 Sclerosing
disorder. A Linear morphea
of the upper extremity.

B Thickened and hyalinized
collagen bundles, loss of
adnexal structures and
minimal inflammatory cell
infiltrate. A Courtesy, Julie V
Schaffer, MD; B, Courtesy, Lorenzo
Cerroni, MD.

Fig. 0.30 Septal
panniculitis. A Multiple
pink to pink-violet nodules
of erythema nodosum on
the shins, admixed with
healing bruise-like areas.

B Predominantly septal
granulomatous infiltrate
with formation of
characteristic Miescher
granulomas. A, Courtesy, Julie V
Schaffer, MD; B, Courtesy, James
Patterson, MD.

dermatopathologist, these invisible dermatoses represent cases where
disease appears to exist clinically, but the histologic examination is
rather unremarkable (i.e. the microscopic findings differ minimally
from those of normal skin)®'.

Among the “invisible dermatoses” are: (1) diseases with subtle patho-
logic changes and diseases that require special stains to visualize the
diagnostic pathology (e.g. disorders of elastic and collagen tissue without
significant fibrosis or sclerosis) (Fig. 0.32); (2) diseases with focal patho-
logic processes requiring serial tissue levels to identify diagnostic features
(e.g. polyarteritis nodosa); and (3) diseases that require precise clinical
information and/or strict clinical correlation to make the diagnosis (e.g.
vitiligo, melasma, telangiectasia macularis eruptiva perstans).

Because the histopathologic changes in “invisible dermatoses” are
subtle and vexing, careful analysis is recommended. This includes
careful searching for diagnostic pathology at all levels of the skin (corni-
fied layer, epidermis, papillary dermis, reticular dermis, hypodermis,
adnexa) and the use of special stains or immunohistochemical stains.
Lastly, it should be remembered that causes of a seemingly invisible
dermatosis may include poor selection of the biopsy site, or mishandl-
ing or misindentification of tissue at the laboratory.




Fig. 0.31 Lobular panniculitis. A Pancreatic panniculitis. B Suppurative lobular
panniculitis with characteristic enzyme-induced fat necrosis. A Courtesy, Kenneth
Greer, MD; B, Courtesy, James Patterson, MD.

Deposition of Materials Within the Skin

Occasionally, materials not normally present in the skin are deposited,
either by exogenous or metabolic insult, and this can be appreciated
histologically. In some patients, there is aberrant deposition of endog-
enously produced materials, such as uric acid in gouty tophi or light
chain-derived amyloid due to an underlying plasma cell dyscrasia,
whereas in others, exogenous material has been purposefully or acci-
dentally inoculated into the skin (e.g. cosmetic filler material, tattoo
pigment). These materials may accumulate within the dermis, the
subcutaneous fat, or both. Deposits of some materials, such as the
silver in patients with argyria, may be limited to cutaneous adnexa.
Use of polarized light or darkfield microscopy (where light enters tissue
at an angle that is not perpendicular to the slide) may be of use in
identifying foreign material.

Some deposits engender a granulomatous inflammatory reaction (see
Ch. 94), while others evoke no appreciable reaction at all. Deposited
material is usually visualized during microscopic examination, but it
may be removed during processing (e.g. siliconosis), leaving only char-
acteristic “empty spaces” to suggest its clinical presence. Special stains
may be helpful for precise identification, depending upon the suspected
nature of the material.

Histologic Stains

The standard stain in dermatopathology is hematoxylin and eosin,
referred to as “H&E”. This stain yields a predictable pattern, with hema-
toxylin marking basophilic structures a blue-purple color (cellular nuclei
and the granular layer of the epidermis) and eosin marking eosinophilic
structures a pink-red (cytoplasm, collagen, muscle, nerve and fibrin).

Microanatomic
site

Stratum corneum,
granular cell layer

Basilar layer of
epidermis

Superficial dermis

Superficial and
deep dermis

Absence of normal
epithelial structure

Abnormality

Superficial infections

Keratinization disorders

Pigmentation disorders

Infestations

Mast cell infiltration

Deposition of
endogenous substances

Deposition of exogenous
substances

Deposition of
endogenous substances

Collagen abnormalities

Elastic tissue
abnormalities

Deficiency of eccrine
sweat glands

Example
dermatoses

- Pityriasis (tinea)
versicolor

» Dermatophytosis

* Erythrasma

» Pitted keratolysis

* Ichthyosis

» Disseminated
superficial actinic
porokeratosis

« Vitiligo

- Café-au-lait macule

» Melasma

Onchocerciasis

Telangiectasia
macularis eruptiva
perstans

Macular amyloidosis

Argyria (basement
membrane of
epithelial structures)

Systemic
amyloidosis (when
subtle)

+ Collagenoma
« Atrophoderma

» Nevus elasticus
* Anetoderma
(non-inflammatory)

Hypohidrotic
ectodermal dysplasia

Table 0.11 Invisible dermatoses.

H&E staining alone enables the histopathologic diagnosis of many
skin diseases, but some disorders require additional special stains to
facilitate a diagnosis®>. For example, elastic tissue, unless significantly
altered by ultraviolet radiation or calcium deposits, does not stain with
H&E, and special stains such as Verhoeff-van Gieson are required to
identify alterations in these fibers (e.g. in anetoderma; see Fig. 0.32).
Similarly, special stains exist to screen for the presence of infectious
agents, such as the Brown-Brenn stain (a modified tissue Gram stain)
for bacteria, the periodic acid Schiff (PAS) or Grocott methenamine
silver stain for fungus, and the Ziehl-Neelsen or Fite stain for myco-
bacteria (see Fig. 0.32). Additional special stains may be utilized to
determine the type of infiltrating cell, such as the Giemsa or chloroac-
etate esterase stain for mast cells. Table 0.12 lists the more commonly
employed histochemical (“special”) stains used in dermatopathology.

Immunohistochemical Testing

Immunohistochemistry (IHC) is the use of immunologic techniques to
identify cellular antigens (proteins) that are not visible in sections
stained with H&E. It exploits the principle of antibodies binding specifi-
cally to antigens in biological tissues. Visualizing this antibody—antigen
interaction may be accomplished in a number of ways. Most com-
monly, the antibody is conjugated to an enzyme that can catalyze a
color-producing reaction when the antibody—enzyme conjugate is bound
to the appropriate antigen within tissue; the enzyme is often peroxi-
dase, hence the older terminology, immunoperoxidase technique.
While THC is most often used to characterize the cellular lineage
of neoplasms, it is also helpful in assessing the biological behavior
of tumors and in identifying specific infectious agents that are not
discernible or are difficult to detect in routine H&E-stained sections
(Fig. 0.33)3%3% THC is also used as a research tool to determine the
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Fig. 0.32 Examples of histochemical stains. Often, histochemical stains reveal structures or substances
(e.g. pigments, connective tissue elements, microorganisms) that cannot be clearly seen on H&E-stained
sections. A Enhancement of increased melanin within the basal layer of the epidermis in genital melanosis
(black color) - Fontana-Masson stain. B Demonstration of iron (hemosiderin) within dermal macrophages
in purpura (blue color) - Prussian blue (Perls’iron) stain. C A near absence of dermal elastic fibers (upper
left), compared to normal elastic fibers in the lower right, in anetoderma (black color) - orcein elastic tissue
stain. D Increased mucin in the dermis in reticular erythematous mucinosis (blue color) - colloidal iron
stain. E Fungal hyphae within the stratum corneum in dermatophytosis (purple-red color) — PAS stain (also
note the staining of the basement membrane zone). F Yeast forms of Cryptococcus neoformans within the
dermis (black color) - Grocott methenamine silver stain. G Mycobacteria within a granulomatous infiltrate
in cutaneous tuberculosis (red-violet color) - Fite stain (modified acid-fast stain). A, Courtesy, Lorenzo Cerroni, MD;
G, Courtesy, Karen Warschaw, MD.
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Fig. 0.33 Example of the utility of an immunohistochemical stain. A Dermal infiltrate comprised of lymphocytes and plasma cells (H&E-stained section). B The
same area stained with antibody that recognizes a spirochetal antigen (immunoperoxidase technique) in which numerous organisms are identified (brown color),
confirming the diagnosis of syphilis. Courtesy, James Patterson, MD. Continued




distribution and localization of specific biomarkers and proteins within
biological tissue. Finally, in recent years IHC is being used in order to
verify the presence of antigens targeted by specific drugs (e.g.,, CD52
targeted by alemtuzumab).

When used rationally and appropriately, IHC is a formidable tool in
diagnostic dermatopathology, but if used without insight or used exces-
sively, it can be misleading and economically wasteful. Important
factors to consider when utilizing IHC include the following: (1) almost
no antibody is specific for a certain cell type, and therefore a panel of
antibodies should be employed to avoid premature, incomplete, or
erroneous conclusions; (2) a differential diagnosis must be constructed
prior to ordering an antibody panel so that the antibodies requested are
appropriate; and (3) no antibody can differentiate irrefutably between a
benign and malignant neoplasm (although, on occasion, evidence of an
increased proliferative index or the aberrant expression of certain pro-
teins may support such a conclusion).

A list of antibodies used most often in dermatopathology, the cor-
responding antigens, and the disease processes suggested by positive
reactions is provided in Table 0.13. When reading about specific disease
processes in other sections of this book, pay particular attention to the
use of IHC techniques.
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Fig. 0.33 Example of the utility of an immunohistochemical stain. (cont’d)
C A combination of two differently colored chromogens highlights melanoma
cells (Melan-A; red color) with a high relative proliferative index (Ki-67; brown
color). Courtesy, Whitney A High, MD.

Stain Structures identified Color Application(s)

Alcian blue (pH 2.5) Acid mucopolysaccharides Light blue Mucinoses (see Table 46.1)
(glycosaminoglycans) Lupus erythematosus

Alcian blue (pH 0.5) Sulfated mucopolysaccharides Blue 'I\EAxtrama:nmaryth?get disease
(heparin sulfate, chondroitin sulfate) ucopolysaccharidoses

Chloroacetate esterase Myeloid cells and mast cells Red Neutrophilic dermatoses

(Leder) Malignant myeloid infiltrates

Mastocytosis
Colloidal iron Acid mucopolysaccharides Blue Mucinoses

Lupus erythematosus
Extramammary Paget disease

Congo red

Crystal violet

Fite-Faraco

Fontana-Masson
(argentaffin)

Giemsa

Grocott methenamine silver

Gram (Brown-Brenn)

Masson’s trichrome

Mucicarmine

Myeloperoxidase

Amyloid

Acid mucopolysaccharides

(glycosaminoglycans) and amyloid

Mycobacterium leprae

M. tuberculosis

MOTT (mycobacteria other than
tuberculosis)

Melanin

Nuclei of cells, microorganisms

Mast cell granules

Fungal cell walls
Gram-positive bacteria
Gram-negative bacteria

Smooth muscle

Collagen

Epithelial mucin (acid or neutral
mucopolysaccharides)

Immature myeloid cells

Red; green in polarized
light

Metachromatically purple
with blue background

Red

Black

Blue

Metachromatically purple

Black
Blue
Red
Pink

Blue/green

Red

Orange

Amyloidoses, cutaneous and systemic

Mucinoses
Amyloidoses

Leprosy (Hansen disease)
Cutaneous tuberculosis
Atypical mycobacterioses

Distinction between iron and melanin
Discoloration due to drugs (e.g. minocycline)
Evaluation of vitiligo

Leishmaniasis
Histoplasmosis
Granuloma inguinale

Urticaria
Mastocytosis

Mycotic infections
Bacterial infections
Bacterial infections

Distinguishing leiomyomas from dermatofibromas
and neural tumors

Evaluating the characteristics of dermal collagen,
e.g. perforating disorders

Usually used for sialomucin (e.g. adenocarcinoma,
Paget disease) and the capsule of Cryptococcus
neoformans

Leukemic infiltrates (myelogeneous leukemia)

Table 0.12 Commonly employed special stains in dermatopathology. In parentheses are alternative names or variations of the stain.




Stain

Orcein (acid orcein—-Giemsa)

Pagoda
Periodic acid Schiff (PAS)

Perls’ iron (Prussian blue)
Sudan black

Sudan orange

Thioflavin T

Truant (auramine-
rhodamine)

Toluidine blue

Verhoeff-van Gieson or
Weigert

Von Kossa

Warthin-Starry (modified
Steiner)

Ziehl-Neelsen

Structures identified
Collagen

Elastic tissue

Muscle and nerves
Amyloid

Glycogen, fungal walls, neutral
mucopolysaccharides, fibrin,
basement membranes, many clear
cell neoplasms

Hemosiderin
Ferric ions

Lipids (in frozen sections or
formalin-fixed, unprocessed tissue)

Lipids (in frozen sections or
formalin-fixed, unprocessed tissue)

Amyloid

Acid-fast organisms

Acid mucopolysaccharides and
mast cell granules

Collagen
Elastic tissue
Muscle and nerves

Calcium salts

Bacteria

Acid-fast bacteria

Color

Pink

Dark brown
Yellow
Orange
Red

Blue

Black

Orange

Yellow—green by
fluorescence microscopy

Reddish-yellow by
fluorescence microscopy

Metachromatically purple

Pink to red
Black
Yellow
Black

Black

Red

Application(s)

Elastic tissue disorders (e.g. PXE, anetoderma)

Amyloidoses

Mycotic infections

Discoid lupus erythematosus (thickened epidermal
basement membrane)

Porphyria cutanea tarda (thickened vascular walls)

Identification of iron as the source of pigment

Xanthomatoses
Storage diseases (e.g. Fabry disease)

Xanthomatoses
Storage diseases

Amyloidoses
Mycobacterial infections
Mastocytosis

Elastic tissue disorders (e.g. PXE, anetoderma,
mid-dermal elastolysis, acquired cutis laxa)

Calcium deposits
PXE (oxalate salts may not stain with this method)
Calciphylaxis

Granuloma inguinale

Syphilis (and other diseases caused by
spirochetes)

Rhinoscleroma

Bacillary angiomatosis

Mycobacterial infections

Table 0.12 Commonly employed special stains in dermatopathology. (cont’d) Some of these special stains are being replaced by immunohistochemical (IHC)
stains, e.g. IHC for adipophilin instead of Sudan black or Sudan orange stain. PXE, pseudoxanthoma elasticum.

Marker

Definition/primary cellular expression

Markers for diagnosis of epithelial tumors

Adipophilin
Bcl2

Ber-EP4

CEA (carcinoembryonic
antigen)

CK5/6

Marker of intracellular multilocular lipid accumulation

Protein product of an oncogene which inhibits
programmed cell death (apoptosis)

Expressed in the basal layer of the epidermis (and
lymphoid cells; see below)

Transmembrane glycoprotein involved in cellular adhesion
Broadly distributed in epithelial cells

Expressed in a variety of epithelia, from gastrointestinal to
cutaneous adnexa

Intermediate-sized basic keratins

Expressed in the basal layer of stratified squamous
epithelia and myoepithelial cells of eccrine and apocrine
secretory tubules

Applications/comments

Diagnosis of tumors with sebaceous differentiation

Distinguishing basal cell carcinoma (diffuse staining) from
trichoepithelioma (stains outermost layer)

Distinction of basal cell carcinoma (+) from other cutaneous
basaloid tumors (-)

Highlights tubular differentiation in epithelial tumors
Diagnosis of benign and malignant adnexal neoplasms

Spindle cell squamous cell carcinomas
Myoepithelial neoplasms

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. CK, cytokeratin. Continued
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Marker
CK20

EMA (epithelial
membrane antigen)

GCDFP-15 (gross
cystic disease fluid
protein-15)

MNF116

p63

Pancytokeratin AE1/
AES3

S$100

Melan-A (MART-1)

HMB45

MITF (microphthalmia
transcription factor)

Tyrosinase

SOX10

BRAF VG600E

Definition/primary cellular expression

Low-molecular-weight cytokeratin
Expressed in simple epithelia and Merkel cells

High-molecular-weight transmembrane glycoprotein
expressed in many epithelial cells

Glycoprotein expressed by apocrine glands, eccrine
glands (variable), minor salivary glands, bronchial glands,
metaplastic epithelium of the breast, benign sweat gland
tumors of the skin, and serous cells of the submandibular
gland

Epitope common to several cytokeratins (CK5, 6, 8, 17,
and probably 19)

p53 homolog that acts as a transcription factor
Expressed in the basal layer of the epidermis and
cutaneous adnexa as well as myoepithelial cells

Mixture of low- and high-molecular-weight cytokeratins

Markers for diagnosis of melanocytic and neural tumors

Family of low-molecular-weight calcium-binding proteins
Neural crest-derived cells (melanocytes, Schwann cells,
glial cells), chondrocytes, fat cells, macrophages,
Langerhans cells, dendritic cells

Some breast epithelial cells

Protein involved in the function of the melanosomal
matrix protein pmel17/gp100

Antigen present on melanocytes (and melanoma cells)
recognized by cytotoxic T cells

Glycoprotein present in premelanosomes and
melanosomes (pmel17/gp100)
Expressed in melanocytes that are synthesizing melanin

Transcription factor that regulates several melanogenic
enzymes, including tyrosinase, in melanocytes

Plays key role in regulating melanocyte development
during embryogenesis

Enzyme involved in the initial steps of melanin
biosynthesis
Expressed in melanocytes

Transcription factor that is expressed in melanocytes
Required for survival and proliferation of neural crest cells
Controls MITF expression

BRAF = serine/threonine-protein kinase in the MAPK
pathway

VB600E = an amino acid substitution of glutamic acid (E)
for valine (V) in the BRAF protein at position 600 due to a
mutation in BRAF

BRAF V600E (less often V600K or V600D) detected in
~50% of cutaneous melanomas

This missense mutation leads to activation of the kinase

MOST COMMONLY EMPLOYED IMMUNOHISTOCHEMICAL (IHC) STAINS IN DERMATOPATHOLOGY

Applications/comments

Most specific marker for Merkel cell carcinoma (especially when
combined with negative TTF1 staining)
Cutaneous metastases from different types of adenocarcinomas

Highlights ductal differentiation in eccrine and apocrine tumors
(benign and malignant)

Positive staining in most sebaceous glands

Perineurial cells

Breast carcinoma metastases
Sweat gland carcinoma with apocrine differentiation

Spindle cell squamous cell carcinomas
Adnexal and undifferentiated carcinomas

Myoepithelial neoplasms
Distinction of primary cutaneous adenocarcinomas (+) versus
cutaneous metastasis from visceral adenocarcinomas (-)

Screening tumors for an epithelial origin
Useful for squamous cell carcinomas

Melanocytic nevi and melanoma

Most sensitive marker for spindle cell/desmoplastic melanoma
Also stains malignant peripheral nerve sheath tumors and clear
cell sarcoma (melanoma of soft parts)

Melanocytic nevi and melanomas

Also may stain melanosome-containing keratinocytes in sun-
damaged skin

Cutaneous PEComas

Melanocytic nevi and melanomas (highly specific)

Diminished staining with dermal descent more frequent in benign
tumors

Also may stain melanosome-containing keratinocytes

Cutaneous PEComas

Stains the nucleus of melanocytic nevus and melanoma cells
Positive staining in most (~80-100%) of all melanoma subtypes,
including desmoplastic (~50%)

Lack of staining of melanin-containing keratinocytes helpful in
distinguishing solar lentigo from lentigo maligna

Less specificity as can also stain non-melanocytic spindle cell
tumors

High sensitivity and specificity (97-100%)

Sensitivity decreases with increased clinical stage and in
metastases

Positive staining in only a small percentage (~6%) of desmoplastic
melanomas

High sensitivity for primary and metastatic melanomas (97 %-
100%)

Expressed in all melanoma subtypes, including desmoplastic
melanoma (~80-100%)

Positive staining in clear cell sarcomas and peripheral nerve
sheath tumors

Useful for the detection of micrometastases in sentinel lymph
nodes

Compared to PCR, IHC staining is less sensitive

Detection of BRAF V600E leads to treatment with targeted
inhibitors of BRAF V600E and the MAPK pathway (see Ch. 113)
BRAF V600E also present in Langerhans cell histiocytosis

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. (cont’d) CK, cytokeratin; MAPK, mitogen-activated protein
kinase; MART-1, melanoma antigen recognized by T cells; Melan-A, melanocyte antigen; PEC, perivascular epithelioid cell; PCR, polymerase chain reaction.




Involved in programmed cell death
Marker of Schwannian differentiation

Markers for diagnosis of neuroendocrine tumors

CK20 (see above) Low-molecular-weight cytokeratin

neuroendocrine cells

transcription factor-1)

Markers for diagnosis of mesenchymal tumors

myosin ATPase activity
Expressed in smooth muscle

and T-cell adhesion

arrector pili muscles
Expressed in myofibroblasts

Markers for diagnosis of vascular tumors

Marker Definition/primary cellular expression
P Common receptor for members of the neurotrophins (NT)
family

PNL2 Detects fixative-resistant, uncharacterized melanocyte
antigen

pHH3 (phospho- Core histone protein

histone H3) Detects mitoses and distinguishes mitoses from apoptotic
cells

Chromogranin Granules of neuroendocrine cells and sympathetic nerves

Expressed in simple epithelia and Merkel cells

Neurofilament Intermediate filaments in neurons and neuronal processes
of central and peripheral nervous tissue

Synaptophysin Glycoprotein of presynaptic vesicles found in neurons and

TTF-1 (thyroid Expressed in the epithelia of the thyroid and lung

Caldesmon Actin and protomyosin binding protein involved in
regulation of muscle and non-muscle contraction

Calponin Calcium-binding protein that regulates smooth muscle

CD99 Cell surface glycoprotein involved in leukocyte migration

Expressed on most hematopoietic cells

Desmin Intermediate filament expressed predominantly by striated
and smooth muscle cells

Factor Xllla Human coagulation factor Xl
Expressed in subsets of dermal dendrocytes and
monocytes/macrophages

Smooth muscle actin Expressed in smooth muscle around blood vessels and in

Vimentin Intermediate filaments in mesenchymal cells

CD31 Platelet-endothelial cell adhesion molecule-1 (PECAM-1)
Highly sensitive for endothelial cells, but poor specificity

CD34 Surface glycoprotein involved in cell-cell adhesion
Highly sensitive for endothelial cells, but poor specificity

MOST COMMONLY EMPLOYED IMMUNOHISTOCHEMICAL (IHC) STAINS IN DERMATOPATHOLOGY

Applications/comments

Helpful for establishing the diagnosis of desmoplastic and
neurotropic melanoma when S100 staining is weak or absent

Highly sensitive and specific for melanocytic nevi and melanomas
Positive staining of intraepidermal nevus cells (up to 100%) and
primary and metastatic melanomas (~75-100%), with the
exception of desmoplastic melanomas which are almost invariably
negative

Clear cell sarcomas, PEComas, and melanocytic schwannomas
may stain positively

Precise identification of mitoses within tumors

Merkel cell carcinoma
Mucin-secreting sweat gland carcinoma with neuroendocrine
differentiation

Most sensitive stain for Merkel cell carcinoma (especially when
combined with negative TTF1 staining)

Cutaneous metastases from different types of adenocarcinomas
Epidermotropic metastases, e.g. secondary extramammary Paget
disease

Merkel cell carcinoma
Neuromas and neurofibromas

Merkel cell carcinoma

Neural tumors

Mucin-secreting sweat gland carcinoma with neuroendocrine
differentiation

Thyroid carcinoma
Small cell lung carcinoma, visceral neuroendocrine tumors
Negative in most cases of Merkel cell carcinoma

Smooth muscle neoplasms

Neoplasms with smooth muscle differentiation (benign and
malignant)

Ewing sarcoma, peripheral neuroectodermal tumor
Atypical fibroxanthoma, dermatofibroma (strong), DFSP (weaker)
Some hematopoietic neoplasms

Smooth and striated muscle cell neoplasms (benign and
malignant)

Dermatofibromas (DFs)
Non-Langerhans cell histiocytoses
Negative in DFSP

Benign and malignant smooth muscle tumors
Myofibroblastic tumors and pseudotumors
Myoepithelial neoplasms

All mesenchymal cells/tumors
Sarcomatoid (spindle cell) carcinoma

Benign and malignant vascular neoplasms
Histiocytes also stain positively

Benign and malignant vascular neoplasms
DFSP (negative in DFs)
Many cutaneous spindle cell neoplasms so poor specificity

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. (cont’d) CD, cluster of differentiation; CK, cytokeratin; DFSP,

dermatofibrosarcoma protuberans; PEC, perivascular epithelioid cell.
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Marker
Podoplanin (D2-40)

c-MYC

ERG

HHV-8 (Human
herpesvirus 8)

CD1a

CD68

CD163

CD207 (Langerin)

S100 (see above)

CD117 (c-KIT)

Mast cell tryptase

ALK (anaplastic
lymphoma kinase)

Bcl-2

Bcl-6

Immunoglobulin light
chains (kappa and
lambda)

MOST COMMONLY EMPLOYED IMMUNOHISTOCHEMICAL (IHC) STAINS IN DERMATOPATHOLOGY

Definition/primary cellular expression

Mucin-type transmembrane glycoprotein
Specifically expressed by lymphatic, but not vascular,
endothelial cells

Proto-oncogene
Detection of MYC protein expression correlates with MYC
translocation

Proto-oncogene
Transcription factor expressed in vascular endothelial
cells

HHV-8 latent nuclear antigen

Markers for diagnosis of histiocytic tumors

Transmembrane glycoprotein structurally related to MHC
proteins that plays a role in antigen presentation
Expressed in Langerhans cells and precursor T cells

Glycoprotein that binds to low-density lipoprotein (LDL)
Expressed in monocytes and macrophages, as well as
myeloid cells and mast cells

Member of the scavenger receptor cysteine-rich (SRCR)
superfamily that is involved in clearance and endocytosis
of hemoglobin/haptoglobin complexes

Exclusively expressed by monocytes and macrophages

Transmembrane cell surface receptor expressed by
Langerhans cells and localized within Birbeck granules
Involved in internalization of antigens into Birbeck
granules

Family of low-molecular-weight calcium-binding proteins
Expressed in Langerhans cells and activated
macrophages

Markers for diagnosis of mast cell tumors

Receptor for stem cell factor

Expressed on hematopoietic stem cells, mast cells,
melanocytes

Proto-oncogene

Serine protease within mast cell granules

Markers for diagnosis of cutaneous lymphoproliferative disorders

Membrane-associated tyrosine kinase receptor
Expressed in the nervous system, especially during
development

Anti-apoptosis factor for T and B cells
Expressed in non-germinal center B cells and most T
cells

Nuclear protein expressed in mature B cells within normal
germinal centers
Also expressed in T follicular helper cells

Small polypeptide subunits of immunoglobulin
Expressed in B lymphocytes and plasma cells

Applications/comments

Kaposi sarcoma, lymphangiomas, angiosarcomas with lymphatic
differentiation, schwannomas

Distinction of primary cutaneous carcinomas (+) from cutaneous
metastases from visceral carcinomas (-)

Angiosarcoma (particularly post-radiation)
Subset of cutaneous diffuse large cell B-cell lymphomas

Benign and malignant tumors derived from endothelial cells
Epithelioid sarcoma (~50% of cases)

Kaposi sarcoma

Langerhans cell histiocytoses
Some T-cell lymphoblastic lymphomas

Blastic NK cell lymphoma (some cases), myeloid leukemias
Non Langerhans cell histiocytoses

Soft tissue tumors, e.g. some AFXs, dermatofibromas, giant cell
tumors of the tendon sheath

More specific than CD68 for identifying cells of monocyte/
macrophage lineage in reactive and neoplastic conditions

Non Langerhans cell histiocytoses, e.g. juvenile xanthogranuloma,
Rosai-Dorfman disease, reticulohistiocytoma

Fibrohistiocytic tumors, e.g. dermatofibromas

Chronic myelomonocytic leukemia, histiocytic sarcoma

Langerhans cell histiocytoses

Langerhans cell histiocytoses and Rosai-Dorfman disease
Some lipomas and liposarcomas

Mastocytosis

Myeloid leukemia, some melanomas (especially acral or mucosal),
melanocytic nevi

The efficacy of KIT receptor inhibitors is determined by the
location of amino acid substitutions

Mastocytosis

Markers for diagnosis of cutaneous metastases (e.g. CK7, CK20, PSA) — see Table 122.4

Subgroup of anaplastic large cell ymphomas (nodal and very
rarely primary cutaneous)

Otherwise negative in primary cutaneous T-cell lymphomas and
other specific types of anaplastic lymphoma with CD30 positivity
Also positive in some spitzoid melanocytic tumors

Primary cutaneous diffuse large B-cell lymphoma, leg type
Distinguishes systemic/nodal follicular lymphomas with secondary
skin involvement (+) from primary cutaneous follicle center
lymphomas ()

Primary cutaneous follicle center lymphoma
Reactive lymphoid follicles
T follicular helper cells

Plasma cell and plasmacytoid neoplasms
Monotypic expression in clonal neoplasms

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. (cont’d) AFX, atypical fibroxanthoma; CD, cluster of
differentiation; CK, cytokeratin; MHC, major histocompatibility complex; NK, natural killer.




Marker
CD3

CD4

CD5

CD8

CD10/CALLA (common
acute lymphoblastic
leukemia antigen)

CD15 (Lewis X)

CD20

CD21

CD30

CD45 (common
leukocyte antigen)

CD56

CD79a

CD123

CD138

Cyclin D1 (PRAD1;
bcl-1)

MOST COMMONLY EMPLOYED IMMUNOHISTOCHEMICAL (IHC) STAINS IN DERMATOPATHOLOGY

Definition/primary cellular expression

Surface glycoprotein involved in signal transduction to the
T-cell interior following antigen recognition

Pan T-cell marker

Also expressed in NK cells (cytoplasmic staining for
CD83g)

Transmembranous glycoprotein involved in T-cell
activation (MHC class Il-restricted)

Expressed in T helper cells, monocytes, granulocytes,
macrophages, Langerhans cells, nTreg and iTreg cells

Transmembrane glycoprotein
Expressed in mature T cells, thymocytes, and a subset of
mature B cells

Transmembranous glycoprotein involved in T-cell
activation (MHC class I-restricted)
Expressed in cytotoxic T cells, NK cells, thymocytes

Membrane-associated metallo-endopeptidase
Expressed in precursor B cells and germinal center cells
Also expressed in follicular T helper cells

Membrane protein that is a component of adhesion
molecules that bind selectins

Expressed on monocytes, granulocytes

Absent on normal lymphocytes

Unglycosylated phosphoproteins expressed only on B
cells
Play a role in B-cell activation and proliferation

Receptor for the C3d fragment of complement and EBV
in B cells and epithelial cells

Expressed in follicular dendritic cells and mantle and
marginal zone B cells

Member of the tumor necrosis factor (TNF) receptor
family
Expressed by activated T and B cells

Family of high-molecular-weight glycoproteins present on
the surface of leukocytes (tyrosine phosphatase)
Expressed by both T cells and B cells

Neural cell adhesion molecule

Expressed on neural cells, NK cells, a subset of CD3"
cytotoxic T cells, a subset of CD4" T cells, and
monocytes

Surface glycoprotein physically associated with
immunoglobulin within the B-cell membrane; involved in
signal transduction after antigen binding

Appears before the pre-B-cell stage

Expressed on immature and mature B cells, plasma cells

Marker of dendritic cells, including plasmacytoid

Surface glycoprotein involved in cell-cell and cell-matrix
adhesion

Expressed in plasma cells, plasmocytoid cells, activated
T and B cells

Increased expression of cyclin D1 due to translocation of
the cyclin D1/bcl-1 gene locus to the IgH promoter

Applications/comments

T-cell lymphomas, including HTLV-I associated adult T-cell
leukemia/lymphoma
Reactive infiltrates with T lymphocytes

Most T-cell lymphomas, including mycosis fungoides
Blastic plasmacytoid dendritic cell neoplasm

T-cell lymphomas, B-cell chronic lymphocytic leukemia/small
lymphocytic lymphoma, mantle cell lymphoma
Reactive infiltrates with T lymphocytes

Primary cutaneous CD8-positive aggressive epidermotropic
cytotoxic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Phenotypic variants of several CTCLs (e.g. mycosis fungoides)

Follicle center lymphoma (both systemic and primary cutaneous)
B lymphoblastic leukemia/lymphoma
[Positive in most atypical fibroxanthomas but not specific]

Classic Hodgkin disease (expressed on Reed-Sternberg cells)
Acute myelogenous leukemia

Different types of cutaneous B-cell lymphoma (both systemic and
primary cutaneous)
Reactive infiltrates with B lymphocytes

Follicular dendritic cell neoplasms
Follicular dendritic cells within both reactive and neoplastic
lymphoid follicles

Anaplastic large T-cell ymphoma, lymphomatoid papulosis,
Hodgkin lymphoma

May be expressed by a proportion of neoplastic cells in several
other types of CTCL (e.g. mycosis fungoides)

Expressed in activated T cells in non-neoplastic skin diseases (e.g.

herpes virus infections, poxvirus infections)

Expressed on lymphocytes (benign and malignant, both T- and
B-cell types)

Extranodal NK/T-cell lymphoma, nasal type
Blastic plasmacytoid dendritic cell neoplasm
Myeloma, some myelogenous leukemias, neural neoplasms

B-cell lymphomas (can be positive in cases where CD20 is
negative)

Plasma cell neoplasms

Reactive infiltrates with B lymphocytes

Blastic plasmacytoid dendritic cell neoplasm
Positive staining of plasmacytoid dendritic cells in lupus
erythematosus and other conditions

Marginal zone B-cell lymphoma, plasmacytoma, myeloma,
plasmablastic lymphoma
Positive staining of reactive plasma cells

Mantle cell lymphoma

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. (cont’d) CD, cluster of differentiation; CTCLs, cutaneous T-cell

lymphomas; EBV, Epstein-Barr virus; MHC, major histocompatibility complex; NK, natural killer.
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Marker

EBER-1 (Epstein—-Barr
virus early
ribonucleoprotein 1)
[in situ hybridization]

Granzyme B

MUM1 (multiple
myeloma oncogene-1)

Myeloperoxidase

PD-1 (programmed cell
death protein 1)

Perforin

TCR-beta (BF1)

TCR-gamma

TdT (terminal
deoxyribonucleotidyl
transferase)

TIA-1

Microorganisms

Herpes simplex virus
(HSV)

Varicella—zoster virus
(vVzv)

Epstein—-Barr virus
(EBV)

Cytomegalovirus (CMV)

Human herpesvirus 8
(HHV-8)

BCG
Treponema pallidum

Bartonella spp.

MOST COMMONLY EMPLOYED IMMUNOHISTOCHEMICAL (IHC) STAINS IN DERMATOPATHOLOGY

Definition/primary cellular expression
EBV-infected cells

Serine protease expressed specifically by activated
cytotoxic T lymphocytes

Member of the interferon regulatory factor family of
transcription factors
Plasma cells, late B cells, and activated T cells

Lysosomal protein most abundant in neutrophils and
monocytes

Member of the CD28 family

This receptor, along with its two ligands, comprises a
checkpoint that downregulates immune responses
Expressed primarily in activated T cells

Cytolytic protein stored in cytoplasmic granules and then
released from cytotoxic T cells
Beta chain of the T-cell receptor

Gamma chain of the T-cell receptor

Expressed in immature, pre-B and pre-T cells

Granule-associated RNA-binding protein that defines a
subset of CD8" lymphocytes with cytotoxic potential

Glycoproteins present within the viral envelope and core
Glycoprotein | of VZV

EBV membrane protein encoded by BNLF
Glycoproteins expressed during the immediate-early and
early stages of CMV replication within infected cells

HHV-8 latency-associated nuclear antigen

Anti-Bacillus Calmette-Guérin
Specific for all Treponema pallidum antigens

Bartonella henselae, Bartonella quintana

Proliferation markers and markers for mitoses

Ki-67

MIB-1

Prototypic antigen for cell cycle-related nuclear proteins,
expressed by proliferating cells during the active phases
of the cell cycle, but not during the resting phase (G0)

Peptides from recombinant fragments of the gene for
Ki-67 antigen

Applications/comments

EBV-associated cutaneous lymphoproliferative disorders, e.g.
hydroa vacciniforme, post-transplant lymphomas, extranodal
NK/T-cell lymphoma (nasal type), Hodgkin disease

Cytotoxic lymphocytes in benign and malignant lymphoid infiltrates

CD30" lymphoproliferative disorders, anaplastic CD30* lymphoma
Strong expression in cutaneous diffuse large B-cell lymphoma, leg
type

Myeloid leukemias

Positive staining of T follicular helper lymphocytes
Angioimmunoblastic T-cell lymphoma

Primary cutaneous CD4-positive small/medium T-cell
lymphoproliferative disorder

Mycosis fungoides, Sézary syndrome

Adult T-cell leukemia/lymphoma

Cytotoxic lymphocytes in benign and malignant lymphoid infiltrates
CTCLs with alpha/beta phenotype

Positive staining of most reactive T lymphocytes

CTCLs with gamma/delta phenotype
Positive staining of only a few reactive T lymphocytes

Lymphoblastic lymphoma/leukemia
Variably positive in blastic plasmacytoid dendritic cell neoplasm

Cytotoxic lymphocytes in benign and malignant lymphoid infiltrates

HSV-1 or -2 infection

Varicella or herpes zoster

See EBER-1 under lymphoproliferative disorders

CMV infection

Kaposi sarcoma, primary effusion lymphoma, Castleman disease

Mycobacterial infections
Syphilis

Bacillary angiomatosis, cat scratch disease, verruga peruana

Assessment of proliferative activity

Table 0.13 Most commonly employed immunohistochemical (IHC) stains in dermatopathology. (cont’d) CD, cluster of differentiation; CTCLs, cutaneous T-cell

lymphomas; EBV, Epstein-Barr virus; NK, natural killer.

INTRODUCTION TO THE USE OF
DERMOSCOPY (DERMATOSCOPY)

In the prior two sections, we reviewed the basic principles of clinical
dermatology and then dermatopathology, with particular emphasis on
clinicopathologic correlations. We now turn to an increasingly uti-
lized ancillary examination technique known as dermoscopy (derma-
toscopy). It is a non-invasive diagnostic technique that allows for the
observation of morphologic features that are not visible to the naked

eye, thus forming a link between macroscopic clinical dermatology and
microscopic dermatopathology. This “sub-macroscopic” observation of
colors and structures (Figs 0.34-0.39) enhances clinical assessment by
providing new diagnostic criteria for the differentiation of melanoma
from other benign and malignant neoplasms, both melanocytic and
non-melanocytic®>=’.

The technique of dermoscopy classically involves applying a liquid
or gel to the skin surface and then inspecting the lesion using a
hand-held, illuminated microscope (also called a dermatoscope), a
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Fig. 0.34 Dermoscopy colors of keratinizing, melanocytic, and vascular

tumors.
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Fig. 0.35 Patterns of dermoscopy. Patterns formed by lines (upper row):

A Reticular. B Branched. C Parallel. D Radial. E Curved lines. Patterns formed by
other basic elements (lower row): F Pattern of dots. G Pattern of clods.

H Pattern of circles. | Pattern of pseudopods. J Structureless (absence of
discernible basic elements). Combinations of patterns may occur. If multiple
patterns are present, they may be arranged symmetrically or asymmetrically.

Fig. 0.36 The four most common types of melanoma. A Small superficial melanoma typified dermoscopically by asymmetry of color and structure, atypical

network, and blue-white structures. B Larger thick melanoma with predominant blue-white veil and a few irregular black globules/areas. The combination of blue
and black colors (as seen here) is highly specific for the diagnosis of nodular melanoma. C Small facial melanoma in situ (lentigo maligna) typified by gray granules
around the hair follicles. D Acral melanoma in situ typified by the characteristic parallel-ridge pattern.
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Fig. 0.37 Four examples of superficial melanomas of increasing tumor thickness. A Melanoma in situ typified dermoscopically by asymmetry of color and

structure, atypical network, and blue-white structures intermingled with dotted vessels. B Melanoma 0.5 mm in depth typified predominantly by an atypical
pigment network and blue-white structures. C Melanoma 0.8 mm in depth typified by multiple melanoma-specific criteria including asymmetry of color and
structure, irregular dots and globules, blue-white structures, and peripheral irregular streaks. D Melanoma 1.3 mm in depth typified predominantly by blue-white
veil and atypical vascular pattern, both signs of increased tumor thickness. Remnants of an atypical pigment network and irregular brown globules are also

observed.

stereomicroscope, a camera, or a digital imaging system. The mag-
nification of these instruments ranges from 6x to 40x and even up
to 100x.

The widely used dermatoscope has a 10-fold magnification, sufficient
for routine assessment of skin tumors. The fluid placed on the lesion
eliminates surface reflection and renders the cornified layer translucent,
thus allowing a better visualization of pigmented structures within the
epidermis, the dermal-epidermal junction, and the superficial dermis.
Moreover, the size and shape of vessels within the superficial vascular
plexus are better visualized with this procedure (Figs 0.40-0.42).
More recently, hand-held devices have been introduced that utilize
polarized light which renders the epidermis translucent. With these
latter devices, use of a liquid medium is no longer required in order to
visualize sub-surface structures.

Nowadays, the dermatoscope is increasingly being used by dermatolo-
gists as a stethoscope equivalent. This is because it not only facilitates
the diagnosis of pigmented and non-pigmented skin tumors, but it also
improves recognition of a growing number of non-pigmented skin con-
ditions. For example, dermoscopy can facilitate the diagnosis of scabies
due to the presence of the pathognomonic “jet with contrail” sign®” (Fig.
0.43A). Additional skin infections and infestations that may be differ-
entiated with increased confidence include pediculosis, phthiriasis,
tungiasis, tinea nigra, and molluscum contagiosum (see Fig. 0.42D). For
two of the more common inflammatory skin disorders — psoriasis and
lichen planus - the use of dermoscopy allows for the visualization of
specific sub-macroscopic features, including the “red dots” pattern in

psoriasis and the “whitish striae” pattern in lichen planus (Fig. 0.43B,C).
Scalp psoriasis and seborrheic dermatitis may also be differentiated via
dermoscopy. The most notable scalp psoriasis features are red dots and
globules, twisted red loops, and glomerular vessels, whereas seborrheic
dermatitis is characterized by the presence of arborizing vessels and
atypical red vessels, as well as featureless areas with no particular vas-
cular pattern and no red dots or globules. In a recent review of the
indications for dermoscopy, more than 35 different inflammatory and
infectious skin diseases were listed*’. One of the newest applications of
this technique is trichoscopy, namely the dermoscopic observation of
the scalp, which may prove helpful in the differential diagnosis of hair
and scalp diseases*! (Fig. 0.43D; see Fig. 69.7).

With regard to melanoma screening, the aim of dermoscopy is to
maximize early detection while minimizing the unnecessary excision
of benign skin tumors. Over the past several years, three meta-analyses
and two randomized studies have proven definitively that dermoscopy
improves the sensitivity for melanoma detection as compared to just
the naked eye**°. In a meta-analysis of dermoscopic studies per-
formed in a clinical setting, the relative odds ratio for dermoscopic
diagnosis of cutaneous melanoma (compared to naked eye examina-
tion) was 15.6 (p=0.016). The average sensitivities for melanoma
detection by naked eye versus dermoscopic examinations were 74% and
90%, respectively. Furthermore, this improved sensitivity came about
without a decrease in specificity, suggesting that better melanoma
detection (16% improvement) occurred without increasing the number
of unnecessary excisions of benign lesions*®. A randomized study found



Fig. 0.38 The four most common types of melanocytic nevi - clinical and dermoscopic findings. A Two typical acquired nevi with a reticular pattern by
dermoscopy. B Small congenital nevus with a globular pattern. C Reed nevus (pigmented spindle cell nevus) typified dermoscopically by the classic starburst
pattern (regular streaks at the periphery of a heavily pigmented and symmetric small macule). D Classic homogenous blue color typically found in blue nevi.

that combining eye and dermoscopic examinations led to a significant
reduction in the percentage of patients referred for biopsy (9% vs 15.6%;
p=0.013)*. In summary, the use of dermoscopy is associated with a
significant increase in the number of excised melanomas, as well as a
significant reduction in the number of excised benign pigmented skin
lesions*” 4%,

Pattern analysis is the most well-known and reliable method for dif-
ferentiating pigmented skin tumors. This is based on a two-step algo-
rithm, where first there is recognition of basic criteria for melanocytic
and non-melanocytic tumors (first step; Table 0.14) and then benign
and malignant features of melanocytic nevi and melanoma, respectively
(second step; Tables 0.15 & 0.16)%°. Recent attempts to simplify the
dermoscopic approach to diagnosing melanocytic nevi and melanoma
include the ABCD rule, the Menzies method, and the 7-point check-
list®® (Tables 0.17-0.19).

In a virtual “Consensus Net Meeting on Dermoscopy”®°, 40 experts
were able to correctly classify more than 95% of melanocytic lesions
and more than 90% of non-melanocytic lesions, with pattern analysis
producing the best diagnostic performance. The alternative algorithms
(ABCD rule, Menzies method, and 7-point checklist) revealed similar
sensitivities as compared to pattern analysis but ~10% less specificity.
The favorable results of pattern analysis were not unexpected, as this
method probably best reflects the workings of the human brain when
categorizing morphologic images and is similar to the pattern analysis
utilized in general clinical dermatology and dermatopathology (see
above). That is, there is a subjective perception of the “gestalt” of a
given lesion and its integration into an internalized knowledge base,
which is the result of expertise on the subject; in contrast, “simplified”

algorithms were designed to keep non-experts from failing to detect
melanomas, even at the cost of decreased specificity.

Results of the virtual consensus study showed that three criteria
(asymmetry, atypical network, and blue-white structures) were espe-
cially important in distinguishing malignant from benign pigmented
skin tumors (Table 0.20). Using this 3-point dermoscopy rule as a
screening test, general physicians previously inexperienced in the use
of dermoscopy were able to perform a better triage of skin lesions sug-
gestive of skin cancer as compared to examination with the naked eye
(referral sensitivity of 79% and 54%, respectively), without increasing
the number of unnecessary expert consultations*’.

While the continued, skilled use of dermoscopy will undoubtedly aid
in the early recognition of melanoma as well as the diagnosis of inflam-
matory disorders and other cutaneous neoplasms, there are additional
technologies that may also have a significant impact on our specialty
over the next decade, including confocal microscopy (see Ch. 113)*.

CONCLUSION

In conclusion, this chapter has sought to provide an introduction and
basic structural framework to the study of dermatology by addressing
terminology, morphology, pattern recognition, and a number of tech-
niques that will all serve to enhance the practice of clinicopathologic
correlation. The desired end results are more accurate diagnoses and
better care of patients.

For table on acute cutaneous eruptions in otherwise healthy indi- @

viduals plus additional online figures visit www.expertconsult.com

35



Online only content

eFig. 0.1 The three most common types of melanoma. A Small superficial
melanoma typified dermoscopically by asymmetry of color and structure,
atypical network, blue-white structures, and irregular streaks at the periphery.
B Large thick melanoma with predominant blue-white veil. The combination
of blue color with irregular black to brown dots, globules, and blotches (as
seen here) is highly specific for the diagnosis of thick melanoma. € Small facial
melanoma in situ (lentigo maligna) typified by gray color and rhomboidal
structures in dermoscopy.
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eFig. 0.2 Four examples of superficial melanomas of increasing tumor thickness. A Melanoma in situ typified dermoscopically by asymmetry of color and
structure, atypical network, blue-white structures, and irregular black dots and globules (at the upper side of the lesion). B Melanoma 0.5 mm thick typified
predominantly by atypical pigment network and regression structures. The latter are composed by areas of pigment loss (in the center of the lesion) and bluish
pepper-like granules corresponding to melanophages. € Melanoma 0.75 mm thick typified by multiple melanoma-specific criteria including asymmetry of color
and structure, atypical network, irregular streaks at the periphery, irregular dots and globules (upper side of the lesion), and blue-white structures especially in the
center. D Melanoma 0.9 mm thick. Clinically, a palpable area is visible, corresponding dermoscopically to the presence of blue-white veil, a sign of increased tumor
thickness. Irregular dots and globules (at the upper side), irregular streaks at the periphery, and uneven brown to black pigmented areas (blotches) are also
observed.
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eFig. 0.3 The three most common types of melanocytic nevi - clinical and
dermoscopic findings. A Typical acquired nevus with reticular pattern in
dermoscopy. B Small congenital nevus with globular pattern. C Reed nevus
typified dermoscopically by the classic starburst pattern (regular streaks at the
periphery of a heavily pigmented and symmetric small macule).

eFig. 0.4 Three non-melanocytic pigmented tumors - clinical and
dermoscopic findings. A Pigmented basal cell carcinoma with leaf-like areas
(islands of blue—gray color) at the periphery and a small erosion of reddish
color at the left side of the lesion. B Angiokeratoma with red-black lacunas
clearly visible as well-demarcated roundish structures. C A dermatofibroma
with characteristic central white patch and peripheral delicate
pseudo-network.
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eFig. 0.5 Four non-pigmented skin tumors - clinical and dermoscopic findings. A This amelanotic melanoma is typified by a central ulceration, polymorphic
vascular structures (combination of dotted and linear-irregular vessels), and milky-red color in the background. B Nodular basal cell carcinoma with striking
arborizing vessels. C A Spitz nevus with dotted vessels and typical negative pigment network (reticular depigmentation) at the periphery. D An example of Bowen
disease with clusters of glomerular vessels that in combination with superficial scales are highly specific for the diagnosis.
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