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21 Genodermatoses

Although this chapter is devoted to genodermatoses, many acquired disorders are
also considered when they seem to fit into the general clinical picture. For example,
acquired forms of porokeratosis are considered along with the less common in-
herited ones.

21.1 MIM Code
What is the MIM Code?

Victor A. McKusick, one of the giants of clinical human genetics, started using a
numerical code when he began compiling his books entitled Mendelian Inheritance in
Man. The books evolved into a website, OMIM (Online Mendelian Inheritance in Man),
which today serves as the standard for clinical genetics and the most convenient way
to acquire updated information on all genetic disorders.

The MIM code is given throughout this book whenever it is relevant. The first digit
identifies the pattern of diagnosis: 1 = autosomal dominant inheritance; 2 = auto-
somal recessive inheritance; 3 = X-linked inheritance.

How to Use OMIM

1 Simply enter ONIM in Google or any search engine and you will land on OMIM—or

enter www.ncbi.nlm.nih.gov/OMIM.

Search OMIM.

Enter the MIM code, or a key word or two if you are looking for a syndrome or set of

findings.

4 You will see a list of disease descriptions likely to be relevant to your query; chose
whichever ones seem most useful.

5 Now you can read an update about the disease, the gene, find extensive references,
or be linked to Medline.

21.2 The Ichthyoses

Overview

The primary ichthyoses are a heterogenous group of inherited disorders featuring ex-
cessive scale. The alternate term disorder of keratinization is less offensive to patients
who do not enjoy being told they resemble fish (ichthyosis is Greek for “fishlike con-
dition”). Secondary or acquired ichthyosis describes similar scaly conditions appear-
ing later in life.

The “brick and mortar” model of the epidermis helps one understand the genetic
basis of the primary ichthyoses. The stratum corneum is made up of keratins and
lipids. Mutations in keratins usually have autosomal dominant inheritance and can
be viewed as “defective bricks.” Mutations in the enzymes needed to produce and
metabolize lipids are usually autosomal recessive, and represent “defective mortar.”
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21.2 The Ichthyoses

Classification

> Primary ichthyoses:

e Common:
- Ichthyosis vulgaris (see below).
- X-linked recessive ichthyosis.

e Rare:
- Congenital autosomal recessive ichthyoses:
- Nonbullous congenital ichthyosiform erythroderma.
- Lamellar ichthyosis.
- Autosomal dominant lamellar ichthyosis.
- Ichthyoses with epidermolytic hyperkeratosis:
- Bullous congenital ichthyosiform erythroderma (Brocq).
- Ichthyosis hystrix (Curth-Macklin).
- Ichthyosis bullosa (Siemens).
- Harlequin fetus.
- Syndromes with ichthyosis:
- Ichthyosis linearis circumflexa (Netherton syndrome).
- X-linked dominant chondrodysplasia punctata (Conradi-Hiinermann-

Happle syndrome).
- Refsum syndrome.
Sjogren-Larsson syndrome.
> Secondary or acquired ichthyoses:

e Paraneoplastic marker for lymphoma and internal malignancies.

M Caution: Whenever ichthyosis appears in adult life for the first time, exclude an
underlying malignancy.

o Infections: Leprosy, tuberculosis, syphilis.

e Vitamin deficiency: Vitamin A, vitamin B6, and nicotinic acid deficiency (pella-
gra, p.302).

e Medications: nicotinic acid (most common), triparanol, butyrophenone.

O Note: Any drug that alters lipids is potentially capable of inducing an ichthyo-
sis-like condition.

e Miscellaneous: Sarcoidosis, hypothyroidism, Down syndrome, long-term
renal dialysis, severe xerosis in the elderly.

Genodermatoses

Ichthyosis Vulgaris

» MIM code: 146700.

» Definition: Most common form of ichthyosis and also the mildest.

» Epidemiology: Prevalence of 1:250.

» Pathogenesis: Abnormal formation of keratohyalin granules and delayed de-
struction of desmosomes because of defective or absent production of profilaggrin
and filaggrin, producing a retention hyperkeratosis.

» Clinical features:

o Usually starts in first year of life (months 3-12; not at birth), progressive until
puberty, then usually improvement. Better in summer.

o (linically overlaps with xerosis, sometimes making definitive diagnosis diffi-
cult.

e White fine scales of varying intensity on extensor surfaces (especially shins),
trunk and lateral aspects of face. Flexures always spared (Fig. 21.1). No mucosal
involvement.

e Exaggerated palmoplantar markings (ichthyosis hand or foot).

o (allus-like lesions on knees and elbows.
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m Fig.21.1 - Ichthyosis vulgaris. a Locali-
b zation. b Appearance.

o Follicular hyperkeratoses on shoulders (keratosis pilaris); sometimes also in-
volves buttocks, thighs and upper arms.
O Note: When confronted with extensive keratosis pilaris, always think of ichthy-
osis vulgaris.
o Associated disorder: Atopic dermatitis (50%).
> Histology: Mild hyperkeratosis with an absent granular layer; normal dermis.
» Diagnostic approach: Clinical examination; biopsy may be helpful, but often
equivocal. Best clues are family history, early onset, spared flexures, and hyper-
linear palms.
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» Differential diagnosis: Other forms of ichthyosis, acquired ichthyosis, extreme
xerosis (particular problem in blacks).

» Therapy: Topical urea compounds most useful; watch concentration (irritating if
too high) and chose a well-tolerated vehicle; alternatives include lactic acid and
salicylic acid or combinations thereof. Lubrication of skin after bathing most cru-
cial; defatting soaps should be avoided.

O Note: Topical corticosteroids absolutely useless—just a very expensive cream!

X-linked Recessive Ichthyosis

> Synonym: Steroid sulfatase deficiency.

» MIM code: 308100.

» Definition: Ichthyosis seen only in men as a result of steroid sulfatase deficiency.

» Epidemiology: Prevalence of 1:6000 among men.

» Pathogenesis: Mutation in steroid sulfatase gene STS at Xp22.32 means that the
mortar (cholesterol sulfate) cannot be broken down, so once again a retention hy-
perkeratosis develops.

» Clinical features:

e [chthyosis (100%):
- Starts in first 6 months, progressive until puberty, then stable; improves in
summer.
- Large brown polygonal scales divided by wide splits (Fig.21.2).

Fig.21.2 - X-linked recessive ichthyosis:
coarse brown scales.

- In younger patients, prominent involvement of scalp, ears, and neck (dirty
neck).
- On trunk and extremities, typically localized severally involved areas.
e Ocular involvement (100%):
- Asymptomatic corneal opacities.
- May also be found in carrier females.

e Complications of pregnancy (30-40%):

- Deficiency of placental steroid sulfatase leads to low levels of estrogens.
- Often delayed onset of labor or inadequate contractions.

e Hypogonadism (25%):

- Reduced androgen synthesis leads to hypergonadotropic hypogonadism.
- Testes often undescended with increased risk of testicular carcinoma.

» Histology: Hyperkeratosis, normal to thickened granular layer.

> Diagnostic approach:

e (linical examination (dirty neck), history of abnormal delivery or affected un-
cles; elevated plasma cholesterol sulfate level or lipoprotein electrophoresis
showing increasing motility of 3- and pre-B-lipoproteins.

e Also arrange for ophthalmologic and urologic consultation; consider testost-
erone replacement.
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» Differential diagnosis: In contrast to ichthyosis vulgaris, no hyperlinear palms,
no keratosis pilaris, flexural involvement and larger, darker scales.

> Therapy: Same as ichthyosis vulgaris; also worth trying 10% cholesterol oint-
ments topically, especially in infants who do not tolerate urea or lactic acid.

Collodion Baby

A number of forms of ichthyosis present at birth with infant encased in a tight mem-
brane of adherent keratinocytes, which has been compared to parchment or col-
lodion. Kollodes is the Greek word for glutinous or glue-like. The membrane is then
shed, leaving either normal skin (lamellar exfoliation of newborn) or, more often, one
of the forms of nonbullous congenital ichthyosiform erythroderma or lamellar
ichthyosis. Both disorders are heterogenous and also show overlaps. Our listing and
description is deliberately simplified; when confronted with a case, consult OMIM or
a specialized text.

Nonbullous Congenital Ichthyosiform Erythroderma

MIM code: 242100.

Definition: Rare severe ichthyosis presenting at birth.

Pathogenesis: One of the first examples of proven genetic heterogeneity, as

several different mutations cause the same clinical syndrome. All three involve

lipid metabolism and have autosomal recessive inheritance:

e Tranglutaminase-1 (TGMT1) at 14q11.2; also involved in lamellar ichthyosis.

e Two lipoxygenases at 17p13.1 (ALOX12B and ALOXE3).

Clinical features:

e Frequently born as collodion baby.

e Fine white scales and erythroderma (usually severe but variable). Also ec-
tropion and scarring alopecia (Fig. 21.3).

e Nail dystrophy, hypotrichosis, short stature, cardiac malformations.

Yyvy

\

Fig.21.3 - Nonbullous congenital
ichthyosiform erythroderma.
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» Histology: Hyperkeratosis with focal parakeratosis, hypergranulosis and acan-
thosis; keratinocyte membranes periodic acid-Schiff (PAS) positive.

» Therapy: Systemic retinoids may be helpful, but long-term use problematic;
otherwise, as for ichthyosis vulgaris.

Chanarin-Dorfman syndrome

» MIM code 275630; CG158 gene at 3p21; similar to nonbullous congenital ichthy-
osiform erythroderma but with lipid inclusions in epidermal cells, cataracts, deaf-
ness, and often mental retardation.

Autosomal Recessive Lamellar Ichthyosis

> MIM code: 242300.

» Definition: Severe uncommon (1:100000) ichthyosis.

» Pathogenesis: Several genes identified; most common is transglutaminase-1
(TGM1) at 14q11.2, but several other loci known. Unique problem in that one muta-
tion can produce two clinical patterns: fine scale and erythroderma or thick scales
and prominent ectropion.

» Clinical features:

e Frequently born as collodion baby.

e Thick dark scales, marked facial involvement, often ectropion, sometimes per-
sistent erythroderma, temperature intolerance (sweat ducts clogged or defec-
tive) (Fig. 21.4).

> Histology: The transglutaminase-1 can be stained in frozen sections of skin; if ab-
sent, suggests diagnosis.

» Diagnostic approach: Very confusing; both autosomal dominant lamellar
ichthyosis and lamellar ichthyosis/nonbullous congenital ichthyosiform ery-
throderma overlap. Both are much more rare than lamellar ichthyosis.

» Therapy: Patients often require systemic retinoids; otherwise, same treatment as
ichthyosis vulgaris.

Fig.21.4 - Autosomal recessive lamellar
ichthyosis.
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Autosomal Dominant Lamellar Ichthyosis

» MIM code: 146750.

» Rare form of ichthyosis; autosomal dominant inheritance with gene undeter-
mined. Can mimic either lamellar ichthyosis or less often nonbullous congenital
ichthyosiform erythroderma. TGM1 not involved. Treatment difficult but identical
to other forms of lamellar ichthyosis.

Ichthyoses with Epidermolytic Hyperkeratosis

» Epidermolytic hyperkeratosis is a specific histologic finding with clumped kerato-
hyaline granules and vacuolization of stratum spinosum and granulosum. It is
found in several types of ichthyoses, as well as in palmoplantar keratoderma
(Vorner type), epidermal nevi, sporadic papules (epidermolytic acanthoma), and
as a chance focal finding in normal skin.

Bullous Congenital Ichthyosiform Erythroderma (Brocq)

» Synonym: Epidermolytic hyperkeratosis.

» MIM code: 113800.

» Definition: Uncommon (1:100000) severe generalized disorder with blisters and
hyperkeratotic lesions.

» Pathogenesis: Mutations in keratin 1 and 10 genes; this keratin pair is expressed
above the basal layer. Structural mutation with autosomal dominant inheritance;
about 50% of cases familial and 50% new mutations.

» Clinical features:

e At birth, widespread blisters and erosions; child looks as if burned.

e During infancy, flaccid blisters at sites of pressure or friction.

o Then development of distinctive dirty, spiny, hyperkeratotic lesions, often scat-
tered on an erythematosus background; most often in flexures.

e Palmoplantar keratoderma common, especially with keratin 1 mutation.

» Histology: Microscopic picture so distinctive that skin biopsies were used for pre-
natal diagnosis; intracellular vacuolization in stratum spinosum and granulosum,
clumped keratohyaline granules, compact hyperkeratosis.

» Diagnostic approach: Clinical examination, biopsy.

» Differential diagnosis: At birth, confused with epidermolysis bullosa and staphy-
lococcal scalded skin syndrome. Later, clinically distinctive.

» Therapy: Systemic retinoids help with keratoses but may increase tendency to
blister; watch for infections; otherwise, same as ichthyosis vulgaris.

Ichthyosis Hystrix (Curth-Macklin)

» MIM code: 146590.

» Rare ichthyosis showing autosomal dominant inheritance with characteristic
spines (hystrix means porcupine, referring to spikes or spines), palmoplantar ker-
atoderma, and epidermolytic hyperkeratosis. One family had keratin 1 mutation,
but probably heterogenous. Peculiar binucleated keratinocytes. Treatment with
systemic retinoids. There are other even rarer forms of ichthyosis and epidermal
nevus with a hystrix appearance and with varying histologic pictures.

Ichthyosis Bullosa (Siemens)

> MIM code: 146800.
» Mild form of congenital ichthyosis resembling congenital ichthyosiform ery-
throderma but without erythroderma. Mutation in keratin 2e gene, which is ex-
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pressed even higher in epidermis. Patients described in German as “molting,” as
frequently sheets of skin are shed in irregular pattern. Histology shows epidermo-
lytic hyperkeratosis. Treatment same as bullous congenital ichthyosiform ery-
throderma.

Harlequin Fetus

Genodermatoses

» Synonym: Ichthyosis congenita gravis.

> MIM code: 242500.

» Rare devastating disorder, barely compatible with life. Children born with ex-
tremely thick scales separated by erythematous fissures, fancifully compared to a
harlequin’s costume. Massive ectropion, eclabium; respiratory problems from
construction by scales. Exact defect in keratin not known. Few survivors, with
lifelong systemic retinoids.

Syndromes with Ichthyosis

Netherton Syndrome

> Synonym: Ichthyosis linearis circumflexa, Comél-Netherton syndrome.

» MIM code: 256500.

» Definition: Distinctive syndrome with ichthyosiform skin changes, trichorrhexis
invaginata, and atopic dermatitis.

» Pathogenesis: Mutation in SPINK5 gene at 5q32, which codes for serine protease
inhibitor; autosomal recessive inheritance.

» Clinical features:

e Skin changes include:
- Generalized erythroderma, especially severe on face; about 20% of child-
hood erythroderma are Netherton syndrome.
- Circinate slightly raised erythematous bands on trunk (ichthyosis linearis cir-
cumflexa) with distinctive double-edged scale.
- Complicated by overlapping features of atopic dermatitis including flexural
and facial dermatitis; more difficult to treat than ordinary atopic dermatitis.
o Hair shaft shows trichorrhexis invaginata (bamboo hairs) (p.510).
e Increased frequency of food allergies, urticaria, and infections.
e Sometimes failure to thrive, rarely mental retardation.

> Diagnostic approach: Clinical examination, examination of hairs; often elevated
IgE levels. Occasionally aminoaciduria.

» Therapy: Difficult to manage; keratolytics for ichthyotic lesions; in testing of topi-
cal tacrolimus, only patients to absorb significant amounts were those with
Netherton syndrome who experienced considerable toxicity. Sometimes systemic
retinoids help.

Conradi-Hiinermann-Happle Syndrome

» Synonym: X-linked dominant chondrodysplasia punctata.

MIM code: 302960.

Definition: Rare complex of cutaneous, ocular, and bony disorders.

Pathogenesis: Mutation in EBP gene, a sterol isomerase located at Xp11.22-11.23.

Lethal in males; presents in mosaic pattern in female infants.

Clinical features:

e Skin at birth shows ichthyosiform erythroderma; later hyperkeratotic areas as
well as pigmentary changes following Blaschko lines. Also scarring alopecia and
unruly hair.

e Radiograph of epiphyses shows stippling (chondrodysplasia punctata); re-
solves with time, so not reliable for diagnosis later in life.

e Scoliosis, nasal hypoplasia, cataracts.

Yyvy
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» Diagnostic approach: Clinical examination, radiography, genetic analysis.

» Differential diagnosis: Several other disorders diagnosed as chondrodysplasia
punctata, with different patterns of inheritance and varying degrees of skeletal
change. Consult OMIM or geneticist.

» Therapy: Interdisciplinary management; skin tends to be major problem only
early in life.

Sjogren-Larsson Syndrome

» MIM code: 272200.

» Rare ichthyosis; autosomal recessive inheritance with defect in FALDH at 17p11.2
coding for fatty aldehyde dehydrogenase. Common only in northern Sweden. Fine
scaling of neck and abdomen, coupled with ophthalmologic and CNS abnormali-
ties, as well as mental retardation.

Refsum Syndrome

» MIM code: 266500.

» Rare ichthyosis; autosomal recessive inheritance, with defect in PAHX at 10pter-
p11.2 coding for a phytanic acid hydroxylase. Fine white scale resembling ichthyo-
sis vulgaris but coupled with peripheral and cranial nerve dysfunction and cardio-
myopathy. Increased plasma phytanic acid.

CHILD Nevus or Syndrome
» Peculiar type of ichthyosiform epidermal nevus (p. 414), oftenlisted withichthyosis.

21.3 Other Keratinization Disorders

Follicular Keratoses

Just as the stratum corneum sheds scales, the hair follicle epithelium must shed its
outermost keratotic material. Normally the combination of lipid secretion and hair
growth cleanses the follicle, but sometimes a plug of keratin is retained. After a fol-
licle has been plugged, it may become gaping or patulous, producing follicular atro-
phoderma. A comedo in acne sounds similar, but it is an intrafollicular plug without
an elevated component.

Conditions with plugged follicles include:

» Keratosis pilaris:

e Most common; seen in almost everyone at some time in life.

e Plugs accompanied by mild follicular erythema.

e Usually over triceps area, but may also involve shoulders, buttocks, and thighs.

e Associated with atopic dermatitis, ichthyosis vulgaris, and vitamin A deficiency.

o Treatment consists of soaking, aggressive scrubbing, and using keratolytic lo-
tions (such as urea or lactic acid lotions). Although topical retinoids sound as if
they should work, they are surprisingly ineffective.

» Keratosis pilaris atrophicans: Also known as ulerythema ophryogenes, features
plugged follicles on cheeks and eyebrows, leading to alopecia and follicular atro-
phoderma.

> Keratosis spinulosa: Also known as lichen spinulosus, consists of localized
grouped white plugs usually on trunk of children.

» Keratosis follicularis spinulosa decalvans: MIM code 308800; uncommon dis-
order with X-linked recessive inheritance; features follicular keratoses on exposed
areas along with scarring alopecia, palmoplantar keratoderma, photophobia, cor-
neal dystrophy, and often atopic dermatitis.
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» Other disorders: Both Darier disease (see below) and pityriasis rubra pilaris
(p.278) can start with follicular keratosis.

Darier Disease

» MIM code: 124200.

» Definition: Common genodermatosis with primarily follicular keratoses, distinc-
tive histology, and autosomal dominant inheritance.

» Epidemiology: One of the most common genodermatoses; prevalence 1:30000;
little interference with fertility, so larger pedigrees common.

» Pathogenesis: Darier disease provided one of the first surprises in the search for
genes causing dermatoses. The defect is in a calcium-channel regulating gene ATP-
2A2 at 12q24.1 which codes for SERCA2, an ATPase isoform. The disturbance in cal-
cium homeostasis is thought to interfere with desmosome stability.

» Clinical features:

e Onset of skin disease usually around puberty. Multiple tiny (2-4 mm) rough
brown papules; most common in seborrheic areas (midchest, face, retroauricu-
lar) (Fig. 21.5). Sometimes provoked by light.

e Also abnormal digital hieroglyphics, tiny palmoplantar pits, and longitudinal
white or red nail stripes.

e QOccasionally painful palmoplantar keratoderma with bullae.

e Cobblestone papules seen on palate, but also on pharyngeal, genital, and rectal

mucosa.

Acrokeratosis verruciformis Hopf: Flat papules on the sides and backs of hands;

genetic studies have shown same mutation, indicating that this is simply one

manifestation of Darier disease and not a separate entity, although it often ap-
pears without other stigmata.

o Increased likelihood of generalized infections with herpes and vaccinia viruses.

» Histology: Distinctive combination of acantholysis and individual cell keratiniza-
tion, producing corps ronds (cells with peculiar keratin inclusions) and grains (par-
akeratotic material).

» Diagnostic approach: Clinical examination, biopsy; family history often positive.

» Differential diagnosis: Well-developed cases distinctive; early lesions confused
with other follicular keratoses. Same histologic picture can be seen in Grover dis-
ease (see below) as well as epidermal nevi and acquired acanthomas, so clinico-
pathologic correlation required.

» Therapy: Acitretin 25-50 mg daily is probably the best treatment; should be used
until disease under control and then stopped because of side effects. Tendency to
secondary infections; some patients improve dramatically with antibiotics. Dras-
tic approach is excision of severely affected area, such as soles, with skin grafting;
donor dominance persists for months to years. Topical retinoids and keratolytics
disappointing at best.

Genodermatoses

Fig.21.5 - Darier disease: keratotic
brown papules.
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Hailey-Hailey Disease

Yyvy
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Synonym: Familial benign chronic pemphigus.

MIM code: 169600.

Definition: Genodermatosis with frequent weeping dermatitis flexural patches;
autosomal dominant inheritance.

Pathogenesis: Mutation in ATP2C1, another calcium pump gene, at 3q21-q24;
analogous to pathophysiology of Darier disease.

Clinical features: Intertriginous areas are involved. Highly typical superficial ero-
sions with fissures and splits; described as resembling “dusty road drying out after
a rainstorm” (Fig. 21.6). Often foul-smelling. Occasionally nail streaks. Also pre-
disposed to herpes and vaccinia infections, but less so than Darier disease.

Fig.21.6 - Hailey-Hailey disease.

Histology: Prominent acantholysis with little dyskeratosis (“collapsing brick
wall”) and frequent inflammation. Despite its alternative name, Hailey-Hailey dis-
ease has nothing to do with autoimmune pemphigus and immunofluorescence is
negative.

Diagnostic approach: Clinical examination, biopsy; family history often positive.
Differential diagnosis: Usually misdiagnosed at first as candidiasis or intertrigo.
In some instances, can appear very similar to Darier disease. Pemphigus vegetans
also involves flexures but has thicker (vegetating) lesions.

Therapy: Systemic acitretin is best choice but not as reliably effective as in Darier
disease. Methotrexate 5-15 mg weekly can be tried. Both topical disinfectants and
systemic antibiotics useful. Surgery just as in Darier disease, but easier to do, as
worst areas are usually flexural areas which can be excised and covered with split-
thickness graft.

Transient Acantholytic Dermatosis

>
>

>

Synonym: Grover disease.

Definition: Acquired intensely pruritic papular eruption with same histology as
Darier disease.

Epidemiology: Most patients are older men; often more severe in winter months
with drier environment.
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» Pathogenesis: Unknown.

» Clinical features: 1-2mm pruritic red papules, sometimes juicy, occasionally
with tiny vesicle; favor the trunk.

» Histology: Usually very similar to Darier disease; in other cases may have pri-
marily acantholysis and resemble Hailey-Hailey disease or pemphigus foliaceus;
immunofluorescence always negative.

> Diagnostic approach: Clinical examination, biopsy.

» Differential diagnosis: Folliculitis, dermatitis herpetiformis, prurigo simplex
subacuta, scabies.

» Therapy: Phototherapy (PUVA or narrow band 311 nm) is most effective; also topi-
cal antipruritic agents. If drying seems to be a factor, then aggressive lubrication.
Topical corticosteroids under occlusion briefly may help with itch..

Genodermatoses

Porokeratosis

» Definition: Group of probably unrelated disorders with same distinctive histo-
logic appearance featuring cornoid lamellae.
» Classification:
o Porokeratosis Mibelli:
- Erythematous hyperkeratotic to atrophic plagues with distinctive border;
usually one or few plaques.
- More common in immunosuppressed patients, suggesting some may be
viral.
- Small risk of development of squamous cell carcinoma.
o Linear porokeratosis: Probably variant of linear epidermal nevus with histology
of porokeratosis, as grouped smaller lesions follow Blaschko lines.
o Disseminated superficial actinic porokeratosis (DSAP): Multiple 1-2 cm atrophic
patches with distinctive border on arms or legs in older individuals with sun
damage; sometimes provokes by light (Fig.21.7).

Fig.21.7 - Disseminated superficial actinic porokera-
tosis.

e Porokeratosis punctata palmoplantaris: Multiple 1-2 mm papules on palms and
soles; autosomal dominant inheritance. Columnar parakeratosis.

o Porokeratosis palmaris et plantaris disseminata: Usually starts with multiple
punctate lesions on palms and soles with onset in adolescence. Similar to
porokeratosis punctata palmoplantaris but may also involve rest of body. Le-
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sions fancifully compared to spines on a music box wheel. May have facial se-
baceous hyperplasia as well.
o Unilateral porokeratosis: Lesions restricted to one side of body.
Histology: The border should be biopsied, ideally with a small spindle-shaped
piece of tissue with a long axis perpendicular to the prominent rim. This makes it
easiest to identify the pathognomonic cornoid lamella—a focal area of disruption of
the granular layer with a column of parakeratotic cells in the stratum corneum.
Diagnostic approach: Clinical examination, biopsy.
Differential diagnosis: Multiple lesions can be mistaken for psoriasis, lupus
erythematosus, pityriasis rubra pilaris, or verrucous lichen planus. Solitary lesions
often misinterpreted as tinea, warts, or actinic keratoses. The palmoplantar lesions
are hard to diagnosis clinically; one can consider nevoid basal cell carcinoma syn-
drome, Cowden syndrome, punctate palmoplantar keratoderma, arsenical kera-
toses, and warts; only the biopsy provides the answer.
Therapy: Cryotherapy or other destructive measures for limited lesions; other-
wise, consider acitretin or PUVA (except for DSAP). Regular use of sunscreens;
monitor for possible development of squamous cell carcinoma.

Erythrokeratodermia

>

>

Definition: Group of uncommon disorders with both erythroderma and keratotic

lesions.

Erythrokeratodermia variabilis (Mendes da Costa):

e MIM code: 133200.

e Autosomal dominant inheritance; involves mutation in either connexin 30.3 or
31, both located at 1p35.1. The connexins are involved in gap junctions between
cells.

e Two distinct types of lesions:

- Relatively stable psoriasiform with bizarre configurations, usually on ex-
tremities.

- Rapidly changing erythematous macules and patches on trunk.

- Relation between two types of lesions unexplained.

e No tendency to improvement.

Erythrokeratodermia symmetrica progressiva (Gottron):

e MIM code: 602036.

e Autosomal dominant inheritance. Mutation in loricrin gene at 1q21; loricrin is
major component of cornified cell envelope.

e Psoriasiform plaques on backs of hands and feet, spreading to shins; sometimes
compared to stockings and gloves; quite stable but can involve other areas.
Histology: Not diagnostic in either case; marked hyperkeratosis with acanthosis

and parakeratosis in the case of the Gottron type.

Diagnostic approach: Clinical examination, biopsy; family history often positive.

Differential diagnosis: Confused with psoriasis or pityriasis rubra pilaris.

Therapy: Systemic acitretin; otherwise keratolytics and other psoriatic regimens.

Hyperkeratosis Lenticularis Perstans

>
>
>

Synonym: Flegel disease.

MIM code: 144150.

Rare disorder with flat keratotic papules on the extensor surfaces of the feet and
hands. Histology shows focal hyperkeratosis with dermal lichenoid inflammatory
infiltrate. Differential diagnostic considerations include acrokeratosis verruci-
formis and acrokeratoelastoidosis. Treatment difficult; try keratolytics or cry-
otherapy.
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21.4 Palmoplantar Keratoderma

Overview

» Definition: Diffuse or localized hyperkeratotic lesions on palms and soles; either
hereditary or acquired. Tylosis means callus, but is used as a synonym.

» Diagnostic approach: Clinical examination (diffuse, localized, punctate; trans-
grediens or not (extending away from palms and soles); history (congenital or ac-
quired); biopsy (epidermolytic hyperkeratosis or not); associated findings.

» Classification:

e Hereditary palmoplantar keratoderma:

- Diffuse nontransgrediens palmoplantar keratoderma.

- Diffuse transgrediens palmoplantar keratoderma.

- Localized and punctate palmoplantar keratoderma.

Heredttary palmoplantar keratoderma associated with other syndromes:
Erythrokeratodermia.

- Bullous congenital ichthyosiform erythroderma.

- Some forms of epidermolysis bullosa (EB), especially EB simplex Dowling—
Meara.

- Hidrotic ectodermal dysplasia.

- Darier disease.

Acquired palmoplantar keratoderma:

- Paraneoplastic marker.

- Pregnancy, menopause.

- Many forms of dermatitis, secondary syphilis, tinea manuum, crusted sca-
bies, psoriasis, hyperkeratotic lichen planus, Sézary syndrome.

- Clavi, calluses.

- Myxedema, lymphedema with reactive verrucous changes.

> Therapy: All keratodermas are treated the same. Mechanical debridement (pum-
ice stone, sanding) following by keratolytic ointments; vitamin D analogues use-
ful; retinoids not.

Genodermatoses

Diffuse Nontransgrediens Palmoplantar Keratoderma

» Diffuse palmoplantar keratoderma (Vérner-Unna-Thost):

e Synonym: Epidermolytic palmoplantar keratoderma (EPPK).

e MIM code: 144200.

e Pathogenesis: Most common palmoplantar keratoderma; usually mutation in
keratin 9 gene on 17q12-21; autosomal dominant inheritance.

o (linical features: Diffuse palmoplantar hyperkeratosis with sharp border; often
fissures and rhagades (Fig. 21.8a).

e Histology: Epidermis shows epidermolytic hyperkeratosis; the original idea
that Unna-Thost keratoderma was separate and had no epidermolytic hyper-
keratosis was mistaken. Often multiple biopsies needed.

» Diffuse nonepidermolytic palmoplantar keratoderma: Several rare syn-
dromes exist that are clinically similar to Vorner but do not show epidermolytic
hyperkeratosis. They likely represent other keratin mutations.

» Tylosis with esophageal cancer:

e Synonym: Howel-Evans syndrome.

e MIM code: 148500.

e Pathogenesis: Rare disorder; autosomal dominant inheritance; gene defect lo-
cated at 17925 but gene product unknown.
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Fig.21.8 - Diffuse palmoplantar keratoderma. a Vérner-Unna-Thost type (nontransgre-
diens). b Mal de Meleda (transgrediens).

e (linical features: Diffuse palmoplantar keratoderma appears in childhood along
with benign leukokeratosis; affected patients have almost 100% risk of
squamous cell carcinoma of the esophagus as adults (sometimes five decades
after developing keratoderma).

o Differential diagnosis: Acquired palmoplantar keratoderma may accompany a
variety of carcinomas; it appears in temporal connection with the tumor.

» Naxos syndrome:

e MIM code: 601214.

e Located at 17q21; gene for plakoglobin.

e Combination of cardiac myopathy with arhythmia, palmoplantar keratoderma,
and woolly hair.

e Autosomal recessive inheritance; reported on Greek island of Naxos.

» Schopf-Schulz-Passarge syndrome:

e MIM code: 224750.

e Genetic basis unclear; autosomal recessive inheritance.

e Palmoplantar keratoderma, apocrine hidrocystomas of the eyelids, hypodontia,
hypotrichosis.

» Olmsted syndrome:

e Rare syndrome; genetic basis not understood.

e Combination of severe mutilating palmoplantar keratoderma and periorificial
plaques (perioral, then later genital).

Diffuse Transgrediens Palmoplantar Keratoderma

» Mal de Meleda:

e MIM code: 248300.

e Pathogenesis: Autosomal dominant inheritance. Initially described among re-
sidents of the Adriatic island of Meleda. Mutation in SLURP1 gene at 8qter, a
transmembrane signaling protein.

e (linical features:

- Keratoderma with peripheral erythema that frequently extends onto dorsal
aspects of hands and feet (Fig.21.8b).
- Associated subungual hyperkeratosis, hyperhidrosis, nail dystrophy, and
shortened digits.
> Papillon-Lefévre syndrome:

e Synonym: Palmoplantar keratoderma with periodontitis.

e MIM code: 245000.

e Pathogenesis: Inherited in autosomal recessive fashion; mutation in cathepsin C
gene (CTSC) at 11q14.1-q14.3; essential for neutrophil function.
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e (linical features: Severe periodontal disease, palmoplantar keratoderma and
psoriasiform plaques on knees and elbows.

e Haim-Munk syndrome (MIM code 245010) is mutation in same gene but with a
leukocyte adhesion defect in addition to the mucocutaneous findings.

e Therapy: Acitretin helps on occasion.

» Vohwinkel syndrome:

e Synonym: Mutilating palmoplantar keratoderma.

e Pathogenesis: Two different mutations produce similar clinical picture:

- MIM code 124500; 13q11-q12; mutation in G/B2 gene coding for connexin
26; autosomal dominant inheritance.

- MIM code 604117; 1q21; mutation in loricrin (part of cornified envelope);
autosomal dominant inheritance (also known as Camisa syndrome).

o (linical features: Diffuse palmoplantar keratoderma plus pseudoainhum (con-
stricting bands of digits) and peculiar starfish-pattern hyperkeratoses over flex-
ures; those with loricrin mutation have ichthyosis; those with connexin muta-
tion, deafness.

> Sclerotylosis:

e Synonym: Huriez syndrome.

e MIM code: 181600.

o Pathogenesis: Gene defect located at 4q23 but not further characterized; auto-
somal dominant inheritance.

o (linical features: Diffuse palmoplantar keratoderma with atrophy, nail dystro-
phy, and increased incidence of cutaneous squamous cell carcinomas.

Genodermatoses

Localized and Punctate Palmoplantar Keratoderma

» Punctate palmoplantar keratoderma:
e Synonym: Buschke-Fischer-Brauer palmoplantar syndrome.
e MIM code: 148600.
e Pathogenesis: Etiology unclear; autosomal dominant inheritance.
o (linical features: Many small (2-8 mm) keratotic lesions; coalesce over pressure
points; onset in adolescence.
o Differential diagnosis:
- Punctate lesions of the palmoplantar creases are common in blacks; prob-
ably not related to the diffuse form.
- Often misdiagnosed as warts and incorrectly treated.
» Porokeratosis punctata palmaris et plantaris (p.343).
» Richner-Hanhart syndrome:
e Synonyms: Tyrosine transaminase deficiency, tyrosinemia type II.
e MIM code: 276660.
o Pathogenesis: Gene located at 16q22.1-q22.3; codes for tyrosine transaminase.
o (linical features: Painful punctate palmoplantar keratoderma, as well as corneal
ulcers.
e Therapy: Low phenylalanine-low tyrosine diet.
» Striate palmoplantar keratoderma:
e Synonym: Brunauer-Fohs-Siemens syndrome.
o Pathogenesis: Three mutations identified, all with autosomal dominant inherit-
ance:
- MIM code 148700; 18 q12.1-q12.2; desmoglein 1.
- MIM code 125647; 6p21; desmoplakin (also associated with woolly hair and
cardiac myopathy as autosomal recessive variant).
- MIM code 139350; 12q11-q12; keratin 1.
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o (linical features: Linear hyperkeratotic plaques run the length of the fingers and
onto the palm; can be very disabling.
> Hereditary painful callosities:
e MIM code: 114140.
e Limited to feet, even in manual laborers.
e Histology shows epidermolytic hyperkeratosis, but not further clarified.
> Focal palmoplantar and marginal gingival hyperkeratosis:
e MIM code: 148730.
e Focal hyperkeratotic lesions both on palms and soles and mouth, especially
marginal gingiva.
» Acrokeratoelastoidosis (Costa):
e MIM code: 101850.
e Pathogenesis: Unclear; both autosomal dominant inheritance and solar damage
have been implicated.
o (linical features: Distinct; white-yellow coalescent papules and plaques limited
to lateral aspects of palms and soles.
e Histology: Marked damage to elastic fibers.
o Differential diagnosis: Punctate porokeratosis and focal acral hyperkeratosis,
which is clinically identical but shows no elastic fiber defects on biopsy.

Genodermatoses

21.5 Linear or Striped Lesions

The usual explanation for linear or striped lesions is mosaicism—a common genetic
phenomenon. During human development, the skin moves in a peculiar fashion to
cover the growing trunk and limbs, producing a pattern known as Blaschko lines. Any
time there is a mutation in a somatic gene during the early stages of development,
linear lesions are produced, whether it be epidermal nevi (mutations in keratins or
other epidermal growth control genes), large pigmented nevi, or others. Every female
is a mosaic, because of the process of lyonization or random inactivation of one or
other X chromosome during early embryonic life. Diseases such as incontinentia
pigmenti, which are inherited in an x-linked dominant manner and caused by muta-
tions in crucial genes, are fatal to those male embryos who only express the abnormal
gene, and always produce clinical mosaics in women. Other mosaic lesions often not
thought of as genetic include Becker nevus and its associated syndrome, nevus spilus,
and linear and whorled hypermelanosis.

Incontinentia Pigmenti (IP)

» Synonym: Bloch-Sulzberger disease.

» MIM code: 308310.

» Definition: Uncommon syndrome with progressive linear lesions and associated
ocular, skeletal, and CNS abnormalities.

» Pathogenesis: Mutation in the NEMO gene, modulator of NFxB, at Xq28; NEMO
inhibits apoptosis, so IP patients have been described as pro-apoptotic. X-linked
dominant inheritance; transmission from mother to daughter; mutation is lethal
in males (except for Klinefelter syndrome).
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21.5 Linear or Striped Lesions

» Clinical features:
e Cutaneous findings: Four phases of lesions all following peculiar linear and

streaked pattern (100%):

- Atbirth, vesicular stage with numerous eosinophils and associated urticarial
plaques; also peripheral blood eosinophilia (Fig. 21.9).

- Ininfancy, warty plaques, most often acral.

- As adults, bizarre hyperpigmentation (Chinese letter sign) on trunk; blue-
gray to brown shades.

- Also white atrophic scars on legs, which neither tan nor sweat.

- About 25% have aplasia cutis congenita (see below).

Genodermatoses

Fig.21.9 - Incontinentia
pigmenti with linear erythema-
tous and bullous lesions.

o Dental anomalies (50%): Delayed dentition, missing teeth (upper canines and
premolars typically).
o Ocular anomalies (30%): Strabismus, optic nerve atrophy, blindness.
e (NS anomalies (25%): Mental retardation, delayed motor development, para-
plegia.
» Histology: Blisters are rich in eosinophils; warty lesions show peculiar dyskera-
totic keratinocytes; hyperpigmentation is result of incontinence of pigment.
Diagnostic approach: Clinical examination, history of miscarriages, check
mother’s trunk and legs.
Differential diagnosis:
e Hypomelanosis of Ito. Also known as IP achromians, incorrectly described as the
“reverse image” of IP; white streaks on a dark normal background (p.374).
e Linear and whorled nevoid hypermelanosis: Macular hyperpigmentation along
Blaschko lines without underlying defects (p.379).
Therapy: Cutaneous lesions require no therapy; excellent dental and ophthalmo-
logic care; monitor for developmental problems.

\

v

A\

Focal Dermal Hypoplasia

\

Synonym: Goltz syndrome.

MIM code: 305600.

Definition: Disorder limited almost exclusively to women, with multiple ectoder-
mal and mesenchymal defects.

Pathogenesis: Exact gene still controversial.

vy

A\
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21.5 Linear or Striped Lesions

» Clinical features:
e Linear skin lesions along Blaschko lines.

Areas with almost no dermis and outpouchings of fat.

Hypo- and hyperpigmented streaks and telangiectases.

Aplasia cutis congenita.

Periorificial papillomas.

Skeletal anomalies, most classic finding claw or lobster hand.

Dental anomalies.

Occasionally mental retardation.

» Histology: Striking finding; dermis is often only 1-2 cell layers thick, so that
epidermis appears to be resting on subcutaneous fat.

» Diagnostic approach: Clinical examination, biopsy, radiography of long bones
shows osteopathia striata (longitudinal streaks) in the metaphyses.

» Differential diagnosis: The individual fatty lesions can be confused with nevus
lipomatosus; otherwise clinically distinctive.

Other X-linked Dominant Genodermatoses

» MIDAS syndrome: Combination of microphthalmia, dermal aplasia, and sclero-
cornea.

» Conradi-Hiinermann-Happle syndrome (p. 339).

» CHILD syndrome: Congenital hemidysplasia with ichthyosiform nevus and limb
defects; peculiar large psoriasiform plaques, which often stop abruption at mid-
line (p.414).

Aplasia Cutis Congenita

» Definition: Congenital absence of skin and often subcutaneous tissue; may be
solitary or associated with a long list of rare syndromes.
» Pathogenesis: Probably represents somatic mosaicism, as lines often follow

Blaschko lines.

» Clinical features:

e Most common presentation is punched-out ulcer on vertex of scalp (60%);
1-2cm with erythematous base. Usually birth trauma is suspected, so docu-
mentation is crucial to avoid misunderstandings (and lawsuits). Heals with
scarring and permanent alopecia.

e Other sites include extremities and trunk; multiple lesions may be seen.

» Diagnostic approach: When other sites or multiple lesions present, likelihood of
associated syndrome increases.
» Therapy: Disturbing lesions can usually be excised later in life.

Other Linear Lesions

» Epidermal nevi (p.410) are also mosaics and thus usually linear. In some in-
stances they are associated with underlying defects (epidermal nevus syndromes).

» Lichen striatus (p. 289).

» “Blaschkitis”: A number of inflammatory dermatoses (psoriasis, lichen planus,
graft-versus-host disease) can follow Blaschko lines; the proposed explanation is
that the patient’s skin shows somatic mosaicism and only a part of the keratino-
cytes are susceptible to whatever triggers or modulates the dermatosis.
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21.7 Epidermolysis Bullosa (EB)

21.6 Ectodermal Dysplasias

Hundreds of diseases are listed as ectodermal dysplasias, defined as defects in one or
more of the following structures: skin, adnexal glands, hair, nails, teeth. Many of the
diseases discussed in this section qualify as ectodermal dysplasias. Only two com-
mon disorders are considered here as examples.

Anhidrotic Ectodermal Dysplasia

» MIM codes: 305100 (X chromosome); 224900 (autosomal recessive).

» Definition: Rare disorder with two causative genes both leading to defects in hair,
teeth, and eccrine sweat glands.

» Pathogenesis: Defects in ectodysplasin binding are the problem. This member of
the TNF family comes in two isoforms: EDA1, which binds to the EDAR receptor on
chromosome 22a11-q13, and EDA2, which binds to XEDAR on the X chromosome.

» Clinical features:

e (lassic triad: Reduced sweating, hypotrichosis, hypo- or adontia.
o Typical facies (Popeye look): Prominent forehead, saddle node, sunken cheeks,
large ears, and thin hair. Mental retardation in 30-50%.

» Diagnostic approach: Clinical examination, check pedigree for consanguinity
and check mother for focal areas of decreased sweating (mosaic pattern for car-
rier).

» Therapy: Supportive care; caution in hot weather because of inability to sweat.

Hidrotic Ectodermal Dysplasia

» Synonym: Clouston syndrome.

> MIM code: 129500.

» Definition: Disorder with defects in nails and hair, as well as palmoplantar kera-
toderma; autosomal dominant inheritance.

» Pathogenesis: Mutation in GJB6 gene coding for connexin 30; located at 13q12.

» Clinical features: All patients have thickened, slowly growing yellow nails, often
with paronychia. Transgrediens palmoplantar keratoderma with keratoses over
the knees and elbows. Thin, easily broken hair. Teeth not involved. Normal sweat-
ing.

» Diagnostic approach: Clinical examination, family history usually positive.

» Differential diagnosis: Consider other syndromes with nail defects (p.519).

> Therapy: File nails; treat keratoderma as on p. 345.

21.7 Epidermolysis Bullosa (EB)

Overview

» Definition: Group of disorders with mechanical defects leading to easy blistering,
caused by defective structural proteins.

» Classification: Based on level of defect:
e EBsimplex (epidermolytic EB): Defects in keratins, other epidermal proteins.
e Junctional EB: Defects in structures of the dermoepidermal junction.
e Dystrophic EB (dermolytic EB): Defects in type VII collagen.

» Diagnostic approach: Clinical examination and family history can only point to
possible diagnosis. Work together with specialized centers. Final diagnosis based
on antigen mapping of skin biopsy and identification of genetic defect.
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21.7 Epidermolysis Bullosa (EB)

EB Simplex

Least disturbing form of EB; patients tend to easily develop blisters from minor me-
chanical trauma such as crawling on knees and elbows or (later in life) walking
(Fig.21.10). The first three disorders listed below all involve mutations in keratins 5
and 14, which are paired and expressed low in the epidermis, either in the basal layer
or just above. All have autosomal dominant inheritance except the form associated
with muscular dystrophy. In most instances, patients learn how to avoid and treat
blisters and thus are able to cope well with life.

Genodermatoses

7

Fig.21.10 - Epidermolysis bul-
losa simplex.

> EB simplex, Kébner type:
e Mutations in keratin 5 or 14.
e Starts at birth of soon after; can appear anywhere on body.
e No milia, scarring, or nail loss.
> EB simplex, Weber-Cockayne:
Mutations in keratin 5 or 14.
e Onset of signs and symptoms in first two decades.
e Problems limited to palms and soles; worse in summer, associated with hyper-
hidrosis; can scar.
e Treating hyperhidrosis sometimes helps.
> EB herpetiformis, Dowling-Meara:
e Mutations in keratin 5 or 14.
e Onset just after birth; slight mortality rate.
e Herpetiform, sometimes hemorrhagic blisters on trunk; later palmoplantar
keratoderma, nail dystrophy, mucosal erosions.
» EB simplex with mottled hyperpigmentation:
e Rare disease with keratin 5 mutation, generalized blisters, heals with hy-
popigmentation; corneal dystrophy, mental retardation.
» EB simplex, Ogna:
e Mutation in plectin 1 gene; found in Scandinavia, Germany.
o Blisters on extremities.
» EB simplex with muscular dystrophy:
e Autosomal recessive inheritance; also involves plectin 1 mutation. Plectin is
found in both hemidesmosomes and muscular fibers.
» Other EB simplex subtypes:
e Autosomal recessive variant; also involves keratin 14 mutation.
e EB simplex superficialis; perhaps collagen XVIIL.
e EB simplex Jonkman; palmoplantar blisters, nail dystrophy; mutation in inte-
grin Pa.
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Junctional EB

» Mutations involve proteins involved in the formation of the dermoepidermal junc-
tion; all have autosomal recessive inheritance. Tend to scar.
> Junctional EB, Herlitz type:

e Mutations in different subunits of laminin 5.

e Formerly called lethal EB, but molecular biological studies have revealed a
range from mild to severe involvement. Onset at birth. Progressive form is often
fatal; characterized by distinctive vegetations on nape, axillae, periorificial lo-
cations. In the localized and inverse (limited to axilla, groin) subtypes, recurrent
blisters but with better outlook. Oral blisters, dental anomalies, growth retarda-
tion.

> Generalized atrophic benign EB (GABEB) (Hinter-Wolff type):

e Heterogenous; mutations in collagen XVII (bullous pemphigoid antigen 2),
laminin 5 or integrin Pa.

e Onset at birth, widespread blisters; nail loss, scarring alopecia, modest mucosal
involvement; often improve over time.

e Benign only in comparison to Herlitz.

» Other forms of junctional EB:.
e Associated with pyloric atresia; mutations in integrin o or 4.
e Localized mutations in collagen XVIIL

Dystrophic EB

» Most severe form; mutations in type VII collagen, the main component of the an-
choring fibrils in the papillary dermis; invariable scarring, often mutilating.

» Dominant dystrophic EB:
e Hyperplastic type, Cockayne-Touraine:

- MIM code: 131705.

- Onset at birth; widespread blisters, heal with scars and milia. Also form hy-
perkeratotic lesions.

o Albopapuloid type, Pasini:

- MIM code: 131800.

- Onset at birth; widespread blisters heal with scars and milia; mutilation of
fingers and toes.

- White papular scars on trunk.

e Some sources no longer divide Cockayne-Touraine and Pasini as they have con-
siderable overlap. There are also some minor variants in this group:

- Pretibial dominant dystrophic EB.

- EB pruriginosa.

- Transient bullous dermolysis of the newborn.

» Recessive dystrophic EB, Hallopeau-Siemens:
e MIM code: 226500.
e Onset at birth; widespread blisters heal with scars and milia; mutilation of fin-
gers and toes, clinically similar to severe dominant dystrophic forms.
e Other finings include marked mucosal involvement, dental anomalies, scarring
alopecia, anemia, growth retardation.
O Note: Two disastrous complications:

- Scarring of hands and feet leads to formation of socks and mittens, as the skin
grows together over the digits enclosing them in translucent sheets
(Fig.21.11).

- Greatly increased risk of squamous cell carcinoma of the skin and mucosa.
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Fig.21.11 - Dystrophic epidermolysis bullosa. a With scarring and mitten formation of
hands. b With scarring and erosions—a fertile ground for the development of squamous cell
carcinomas.

Patients with junctional and dystrophic EB are major therapeutic challenges. They are
best treated in specialized centers. The only real therapy for such patients will be
genetic manipulation to restore the missing proteins. In the meanwhile, perfect nurs-
ing care provided initially by experienced nurses who simultaneously teach the
parents is the only approach. Modern dressings have technically made things easier,
but even in developed countries, insurance companies sometimes refuse to pay the
high costs associated with nursing care and bandaging material.

21.8 Diseases of Connective Tissue

Lipoid Proteinosis

» Synonyms: Urbach-Wiethe syndrome, hyalinosis cutis et mucosae.

» MIM code: 247100.

» Definition: Rare disease with deposits of hyaline material in skin and other tis-
sues; autosomal recessive inheritance.

» Epidemiology: Uncommon, but large pedigrees exist in Sweden and South Africa,
due to founder effect.

» Pathogenesis: Mutations in the ECM1 (extracellular matrix protein) gene at 1q21,
leading to deposition of type IV collagen and lipids; same mutation in lichen
sclerosus (p.217).
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» Clinical features:
¢ Initial finding often a hoarse voice because of vocal cord and tongue deposits.
e Cutaneous lesions include waxy papules along edges of eyelids, which are

thickened and have often lost their lashes.

e Papules and nodule on face and trunk; sometimes plaques resembling morphea

21.8 Diseases of Connective Tissue

as well as hyperkeratoses over knees and elbows.
e Seizures not uncommon.

» Histology: Deposits of PAS-positive amorphous material in the upper dermis.

N
ey

Genodermatoses

» Diagnostic approach: Clinical examination, family history, biopsy.

» Differential diagnosis: Resembles erythropoietic protoporphyria but no photo-
sensitivity and negative porphyrin studies.

» Therapy: Disturbing deposits can be removed from vocal cords; superficial de-

structive measures sometimes help skin lesions.

Ehlers-Danlos Syndrome

» Definition: Group of genetic disorders of collagen synthesis; see classification in

Table 21.1.

Table 21.1 - Classification of Ehlers-Danlos syndrome

Classical

Hypermobility

Arterial

Kyphoscoliosis

Arthrochalasis

Dermatosparaxis

Other

\

VIIA,
VIIB

ViIC

v,
Vill,
IX, X

Hyperextensible skin,
easy bruising, gaping
scars, joint hypermo-
bility, prematurity

Joint hypermobility,
few skin findings

Thin skin with promi-
nent veins, easy bruis-
ing, small joint hyper-
mobility; risk of rup-
ture of arteries,
uterus, or bowel

Intraocular bleeding,
severe scoliosis,
marked skin and joint
involvement

Marked joint involve-
ment with subluxa-
tions, scoliosis, mini-
mal skin involvement,
growth retardation

Marked skin fragility,
bruising

See text

AD

AD

AR

AD

AR

Type V collagen,
tenascin

Unknown

Type Ill collagen

Lysyl hydroxylase

Type | collagen

Procollagen-N-
peptidase

AD = autosomal dominant; AR = autosomal recessive.
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» Epidemiology: Incidence 1:5000.
»> Pathogenesis: Collagen synthesis is complex, as collagen fibers consist of 3 chains

that must be manufactured, modified, and combined. There are at least 25 differ-

ent kinds of collagen. The situation is further complicated by the interactions be-

tween collagens, elastin, and the extracellular matrix. In Ehlers-Danlos syndrome,
the defects are either in collagen or in the enzymes needed to process it.

Clinical features:

e The features of classic Ehlers-Danlos syndrome are hyperextensible skin, easy
bruising, gaping thin scars, and joint hypermobility. Hematomas are common
and may heal as fibrotic pseudotumors. Patients with other varieties of Ehlers
-Danlos syndrome have distinguishing features, such as scoliosis or growth re-
tardation, which usually allow them to be identified quickly.

e Patients with classic Ehlers-Danlos syndrome are at risk for premature births
and should be carefully monitored.

e The only form associated with a shortened life span is arterial or type IV Ehlers—
Danlos syndrome with mutations in type III collagen. These patients have thin
skin so that the vessels and sebaceous glands are easily seen; the yellow se-
baceous glands are often mistaken for the chicken skin of pseudoxanthoma
elasticum (see below). They are at risk of fatal ruptures of arteries, uterus, or
gastrointestinal tract.

e The older groups of type V (X-linked), type VIII (periodontal), type X (fibrinon-
ectin), and type XI (hypermobile large joints) are extremely rare and have not
been clearly characterized. Old type X is now classified as a form of cutis laxa
(see below).

Diagnostic approach: Based on clinical examination and then detailed genetic

evaluation. Histology is of no benefit; recent work has shown that the old clinical

classification was often wrong.

Differential diagnosis: Often patients with hypermobile joints are identified, for

example among ballet dancers, gymnasts, or circus performers. In many instances,

these individuals have no other defects and in the absence of genetic testing,
should not be considered as having Ehlers-Danlos syndrome.

Therapy: Avoid trauma, warn surgeons of need for meticulous suture work, moni-

toring during pregnancy, genetic counseling.

Marfan Syndrome

MIM code: 305600.

Definition: Disorder with defect in fibrillin leading to skeletal, cardiac, ocular, and

cutaneous abnormalities; autosomal dominant inheritance.

Epidemiology: Incidence 1:75000; occasionally identified unexpectedly in tall

athletes following cardiac problems.

Pathogenesis: Defect in fibrillin 1, a major component of elastic fibers.

Clinical features:

e Skeletal: Arachnodactyly, taller than average, arm span often greater than
height, hyperextensible joints (easily injured), pectus excavatum, pes valgus.
Characteristic elongated facies.

e Ocular: Ectopia lentis (50-70%), myopia, heterochromic irises, retinal detach-
ment.

e Cardiac: Aortic valve insufficiency, aortic aneurysms, aortic rupture in first
three decades is main threat to survival.

e Skin: Many problems, but all minor; striae, elastosis perforans serpiginosa.

Diagnostic approach: Cardiologic and ophthalmologic examination; genetic

studies.
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» Differential diagnosis: Congenital contractural arachnodactyly is similar but
caused by mutation in fibrillin 2. Patients with MEN2B and homocystinuria are
often described as marfanoid.

» Therapy: Monitoring of ocular and cardiac status; -blockers and prompt surgery
with aortic graft.

Cutis Laxa

» Definition: Group of disorders with defective elastic fibers leading to characteris-
tic skin changes, as well as cardiac and pulmonary disorders.

» Classification: There are three types of inherited cutis laxa as well as acquired
types:

o Autosomal recessive cutis laxa (MIM code 219100): mutation in fibulin 5 gene at
14q32.1. Fibulin 5 is an elastic binding protein found on the surface of elastic
fibers; severe systemic and cutaneous manifestations.

Autosomal dominant cutis laxa (MIM code 123700); mutations in either elastin

gene at 7q11.2 or fibulin 5; primarily cutaneous manifestations.

o X-linked recessive cutis laxa (MIM code 304150; formerly type IX Ehlers-Danlos
syndrome or occipital horn disease); mutation in ATP7A gene coding for Cu?*
transport protein, also involved in Menkes syndrome; minimal skin changes.

o Acquired cutis laxa: Very rare, may follows inflammatory dermatoses and be as-

sociated with monoclonal gammopathies; sometimes evidence for antibodies

against elastic fibers.

Penicillamine-induced cutis laxa: Complication of treatment with long-term

penicillamine for Wilson syndrome or cystinuria.

» Clinical features:

o Unflatteringly described as “basset hound look.” Patients have droopy skin,

making them appear far older than their chronological age. Often ectropion.

e Systemic problems include aortic dilation, pulmonary emphysema, pulmonary

artery stenosis, and a tendency to multiple hernia and diverticula.

» Histology: Biopsy when stained for elastic fibers shows marked destruction or ab-
sence of these structural elements throughout the skin.

» Diagnostic approach: Clinical examination, biopsy.

» Differential diagnosis: Nothing else really looks like cutis laxa. Mid-dermal elas-
tolysis is an acquired disease with fine wrinkling of the skin and loss of elastic
fibers in the mid-dermis.

» Therapy: Monitor cardiac and pulmonary status; be alert to gastrointestinal com-
plications; skin can be helped somewhat by cosmetic surgery as progression con-
tinues.

Anetoderma

» Synonym: Dermatitis maculosa atrophicans.

» Definition: Disorder with focal loss of dermal elastic fibers.

> Pathogenesis: Anetoderma is secondary to inflammation and destruction of clas-
sic fibers. Sometimes it follows an obvious disorder such as syphilis, [ymphoma, or
acne. More often, the initial disorder is unclear and the disease is subdivided into
three types based on apparent precursor stage:
e Jadassohn type: Initially erythematous lesions that later fade.
e Pellizari type: Initially urticarial lesions.
e Schweninger-Buzzi type: Anetoderma lesions develop without a visible precur-

SOr.
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i 21.8 Diseases of Connective Tissue

Clinical features: The hallmark lesion is a 5-20 mm atrophic area which when
palpated almost resembles a hernia, so that one can push the tip of the little finger
into the depression. Lesions often hypopigmented.
Histology: Normal epidermis, loss of elastin in dermis.
Diagnostic approach: Clinical examination, often wise to take biopsy as ellipse
with long axis including both normal and abnormal skin.
Differential diagnosis:
e White depressed lesions: morphea, lichen sclerosus et atrophicus, scars.
e Histologic loss of elastin:

- Acquired cutis laxa (clinically not macular).

- Granulomatous slack skin (granulomatous inflammation, T-cell lymphoma).
Therapy: Nothing good; disturbing individual lesions can be excised.

Pseudoxanthoma Elasticum

>

Definition: Rare genodermatosis with calcification of elastic fibers in skin, eyes,

and cardiovascular system.

Epidemiology: Incidence 1:160000.

Pathogenesis: Inheritance usually autosomal recessive (MIM code 264800), but

rarely and controversially reported as autosomal dominant. Mutation in ABCC6

gene, which codes MRP6, a transporter protein primarily expressed in kidneys and
liver, not skin and eyes. The working hypothesis is that it is needed to break down
substances that damage elastin; when it fails to function, elastic fiber damage oc-
curs. Pseudoxanthoma elasticum is also associated with thalassemia and sickle

cell anemia, as well as amyloid elastosis and chronic renal failure. Penicillamine, L-

tryptophan, and saltpeter can cause cutaneous pseudoxanthoma elasticum, but

not systemic disease.

Clinical features: Two main clinical features and confirmatory histology required

for diagnosis:

e Cutaneous lesions: 1-5mm yellow flat-topped papules, resembling xanthomas,
coalesce to produce patches in the flexural areas (neck, antecubital and po-
pliteal fossae, axillae, groin). Skin in these areas folded and stiff. Occasionally
periumbilical involvement. Sometimes discharge of chalky material from
crusted lesions. Often elastosis perforans serpiginosa.

e Angioid streaks: Classic retinal changes seen in 99% of patients; red-orange
streaks reflecting tears in Bruch membrane. Also seen in sickle cell anemia, id-
iopathic thrombocytopenic purpura, acromegaly, some forms of Ehlers —Danlos
syndrome, lead poisoning, Paget disease of bone.

e [nvolvement of the ocular vessels leads to leakage and hemorrhage with result-
ant neovascularization, scarring. and visual loss. Even minor trauma to the orbit
accelerates the process.

¢ Involvement of medium-sized arteries in the limbs causes claudication; cardiac
involvement leads to early myocardial infarcts; also hypertension and involve-
ment of gastrointestinal and articular vessels.

Histology: Twisted disrupted basophilic elastic fibers; von Kossa stain reveals

marked calcification. On occasion, the calcified elastic fibers are discharged

through defects in the epidermis (perforating pseudoxanthoma elasticum).

Diagnostic approach: Clinical examination, consultation with ophthalmology

and vascular surgery, skin biopsy usually most accessible. If pseudoxanthoma

elasticum is considered but there are no skin findings, biopsy of a scar may reveal
the same histologic changes in elastic fibers.

Differential diagnosis: The neck changes may be confused with the thin skin and

prominent sebaceous glands of type IV Ehlers-Danlos syndrome. Otherwise clini-
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cally distinct. Perforating pseudoxanthoma elasticum is usually periumbilical,
often in multiparous black patients or renal dialysis patients, and may be seen
without any other stigmata of the disease.

» Therapy: No treatment for skin lesions; avoid trauma (contact sports) to reduce
risk of ocular injury and hemorrhage; careful monitoring for cardiovascular dis-
ease.

Genodermatoses

21.9 Perforating Dermatoses

The concept of perforating dermatoses is fascinating but confusing. The idea that the
skin can discharge undesirable dermal accumulations such as damaged collagen or
elastic fibers, or any calcified tissues, through the epidermis seems logical. On the
other hand, the idea that keratin can penetrate into the dermis in the absence of
trauma is hard to fathom. Dermatologists have long memorized lists of perforating
dermatoses; we consider the phenomenon to be more limited, as shown in Table 21.2.

Table 21.2 - Perforating dermatoses

Diseases with unquestioned perforation Elastosis perforans serpiginosa
Perforating pseudoxanthoma elasticum (see
above)

Perforating granuloma annulare (p.292)

All forms of cutaneous calcification

Diseases with folliculitis Perforating disease of renal dialysis (p.330)
and/or epidermal defects and its variants:

Perforating folliculitis
Kyrle disease

Reactive perforating collagenosis (p.360)

Elastosis Perforans Serpiginosa

> MIM code: 130100.

» Definition: Dermatosis in which damaged elastic fibers are eliminated through
the epidermis.

» Pathogenesis: Most patients have connective tissue defect (pseudoxanthoma
elasticum, Marfan syndrome, Ehlers-Danlos syndrome) or Down syndrome. Also
occurs in those taking penicillamine for Wilson disease; here different pattern to
elastic fibers (bramble bush branching). Also occurs sporadically but most likely
from fruste of pseudoxanthoma elasticum.

» Clinical features: Usually appears in adolescence; small delled papules arranged
in a linear, annular or serpiginous pattern; usually located on neck, nape, or
shoulders.

» Histology: Epidermal hyperkeratosis; channels through epidermis containing
damaged elastic fibers, which also accumulate in the dermis.

» Diagnostic approach: Clinical examination, biopsy.

» Differential diagnosis: Porokeratosis of Mibelli, perforating granuloma annulare,
perforating pseudoxanthoma elasticum.

» Therapy: Curettage or cryotherapy may help to flatten lesions; if small, excise.
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Reactive Perforating Collagenosis

» Definition: Disease in which the spontaneous elimination of defect collagen oc-
curs.

» Pathogenesis: Both inherited and familial forms have been identified; no genetic
defect is known. We believe this disease does not exist, but is simply the result of
many types of epidermal damage exposing the dermis. The two most recent
papers in Germany have identified exuberant curettage of seborrheic keratoses
and excessive use of keratolytics as possible causes. If the familial form exists, it
features crusted lesions out of proportion to identifiable trauma.

» Clinical features: Crusted, inflamed papules and nodules, usually on the extremi-
ties. In some patients, there is so much crusting that the term verrucous perforating
collagenoma is employed. Usually nearby scars from previous lesions.

» Histology: Epidermal defect; inflammation; collagen fibers in exposed dermis
and among debris; identified with van Gieson or other collagen stains.

» Differential diagnosis: Lichen simplex chronicus, prurigo nodularis; artifacts.

» Therapy: Topical antibiotics, occlusive dressings to eliminate further manipula-
tion.

21.10 Poikiloderma

Overview

» Definition: Poikiloderma is the combination of telangiectases, hypo- and hyper-
pigmentation, and atrophy, producing a mottled appearance. It is present in many
disorders. Often the definition is stretched to include disorders with only some of
these features. Poikilos is the Greek word for varied.

» Classification: There is no widely accepted classification, but a useful one is pres-
ented in Table 21.3. Differential diagnosis listed on p.706.

Dyskeratosis Congenita

> Synonym: Zinsser-Cole-Engman syndrome.

» MIM code: 305000.

» Definition: Rare syndrome with poikiloderma, nail dystrophy, and oral leuko-
plakia with risk of squamous cell carcinoma.

» Pathogenesis: X-linked recessive manner inheritance; mutation in dyskeratin at
Xq28; protein involved in ribosomal function. Also even rarer forms with auto-
somal recessive and autosomal dominant inheritance.

» Clinical features:

e Nail dystrophy is first sign, usually before age 5; by age 10, most nails lost.

e Poikiloderma, primarily mottled hypo- and hyperpigmentation with some
telangiectases, on neck and thighs (dirty neck sign).

e Oral leukoplakia with common development of squamous cell carcinoma

e Pancytopenia, which is the usual cause of death.

> Diagnostic approach: Clinical examination; limited to males.

» Differential diagnosis: Fanconi syndrome is similar with reticulate hyper-
pigmentation and pancytopenia, but has skeletal defects and at least eight differ-
ent genetic types.

» Therapy: Monitor oral lesions for malignant change; management by hema-
tology; may benefit from bone marrow transplantation (ironically, skin changes
look just like graft-versus-host disease).
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Table 21.3 - Classification of poikiloderma

Rothmund-Thomsen syndrome

Dyskeratosis congenita (see below)
Kindler syndrome

Poikiloderma with blisters (Brain, Braun-
Falco, Marghescu)

Hereditary acrokeratotic poikiloderma

Hereditary sclerosing poikiloderma

Bloom syndrome
Ataxia-telangiectasia
Xeroderma pigmentosum

Fanconi syndrome

Radiation dermatitis

Mycosis fungoides
Parakeratosis variegata

Chronic graft-versus-host disease

Cataracts, photosensitivity, acral keratoses

Dystrophic nails, leukoplakia, squamous cell car-
cinoma, pancytopenia

Poikiloderma plus epidermolysis bullosa-like
fragility and blisters; mutation in kindlerin gene

Blisters, keratoses

Acral keratoses

Prominent acral sclerosis

Dwarfism, photosensitivity, lymphoma,
leukemia

Neurological findings, ocular and facial telan-
giectases

Photosensitivity, multiple cutaneous malignan-
cies; in some types, mental retardation

Multiple genes; reticulate hyperpigmentation,
pancytopenia, skeletal defects

The prototype!

Some early lesions (poikiloderma atrophicans
vasculare)

Variant of mycosis fungoides with papules,
telangiectases, reticular pattern but no atrophy.

Obvious history

21.11 Neurofibromatoses

Overview

The neurofibromatoses are a group of disorders having in common the presence of
cutaneous neurofibromas. The most common member of the group is classical neuro-
fibromatosis, also known as neurofibromatosis 1 or von Recklinghausen syndrome.
Neurofibromatosis 2 features bilateral acoustic neuromas; other forms may be local-
ized or linear.
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21.11 Neurofibromatoses

Pathogenesis

The NF1 gene on chromosome 17 encodes neurofibromin, a tumor suppressor gene,
most extensively expressed in neural and glial tissue. Its absence leads to the distur-
bance in the GTP/Ras signal transduction pathway. The gene responsible for NF2 is
merlin or schwannomin, located on chromosome 22, which binds membrane pro-
teins to the cytoskeleton. In both instances, loss of heterozygosity is usually re-
sponsible for the development of tumors.

Neurofibromatosis 1 (NF1)

» MIM code: 162200.

» Synonym: von Recklinghausen disease.

» Definition: Disorder with multiple malformations and tumors involving skin,
nervous system, and skeleton; autosomal dominant inheritance.

> Epidemiology: Common genodermatosis; incidence 1:3000; about 50% of cases
are new mutations. Male:female ratio = 1.

» Clinical features:
O Note: NF1 is characterized by three pathognomonic clinical findings: café-au-

lait macules, neurofibromas, Lisch nodules of the iris.

e Hyperpigmentation (99%):

- Café-au-lait macule (99%). Tan, irregular, sharply bordered patches, usually
several centimeters in diameter (Fig.21.12a) (p.378). Six or more café-au-
lait macules >1.5 cm in an adult are one criterion for NF1. Lesions usually
present at birth or develop in first year of life.

- Axillary freckles (Crowe sign): Multiple small lentigines usually in axilla or
groin; appear later than café-au-lait macules.

- Large pigmented macules overlying plexiform neurofibromas.

o Multiple neurofibromas (100%):

- Always present on skin; may also involve nerves or internal organs.

- Well-circumscribed soft fleshy papules or nodules, millimeters to centime-
ters in size, either cutaneous or subcutaneous. The tumors can usually be
pushed into the subcutis (door bell or buttonhole sign) (Fig.21.12b).

- Not present at birth; start to develop in second decade, flaring with puberty
and pregnancy; continue to develop throughout adult life.

- Typically pruritic; may be tender or painful.

- Malignant change very rare; usually in larger tumors.
. Lzsch nodules (95%):

- Pigmented hamartomas on the iris that develop in early childhood
(Fig.21.12 c); present before 6 years of age in 30%; in 95% of adults. Asympto-
matic.

- May be seen in patients with neurofibromin mutation and no skin findings.

> Other findings (<50%):

Skeletal changes:

- Reduced body size (50%).

- Macrocephaly, both relative and absolute (30%).

- Kyphoscoliosis (2%): S-shaped rotation scoliosis with prominent anterior
angulation; early therapy mandatory.

- Congenital pseudoarthrosis (0.5-1.0%). About half of all congenital pseudar-
throses are caused by NF1; usually involve tibia or radius and more common
in boys. (Pseudarthrosis is a nonhealing fracture that leads to the formation
of a false joint.).
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Fig.21.12 - Neurofibromatosis 1. a Café-au-lait macule. b Bultiple neurofibromas. c Lisch
nodules. d Plexiform neurofibroma.

e Nervous system tumors:

- CNS tumors (5-10%): Optic nerve glioma, astrocytoma, neurilemmoma,
meningeoma, neurofibroma. Always search for optic nerve gliomas in
patients with NF1.

O Note: No acoustic neuromas; they are a sign of NF2.
e Other skin findings:

- Pruritus: Usually not limited to neurofibromas; can be extremely disturbing.

- Juvenile xanthogranuloma (p.469): If present, always exclude NF1; may be
marker for increased risk of leukemia.

- Plexiform neurofibromas: Congenital malformation consisting of masses of
intersecting nerves (sack of worms on palpation); favor orbit periorbital re-
gion, nape, retropharyngeal, cervical, and mediastinal areas (Fig.21.12d).
Often associated with segmental hypertrophy or large pendulous tumors;
overlying skin often hyperpigmented. Risk of malignant transformation.

- Malignant neural tumors: Generic name of malignant peripheral nerve sheath
tumor probably best; features of both malignant neurofibroma and schwan-
noma. Most malignant neural tumors arise in NF1.

- Other tumors (1-2%): Wilms tumor, rhabdomyosarcoma, leukemia (es-
pecially juvenile myelomonocytic leukemia), pheochromocytoma (always
suspect if NF1 patient is hypertensive at early age).

O Note: Malignant tumors reduce life expectancy; the effect is greater in
women.

- Mental retardation (30%): Usually mild, trouble with speaking or reading.

» Segmental neurofibromatosis: Somatic mosaic; typically one segment of body,
strictly respecting midline, features café-au-lait macules as well as cutaneous and
systemic neurofibromas.
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21.11 Neurofibromatoses

» Diagnostic approach:

e The patient must be completely evaluated at the time of the initial diagnosis.
Recommended tests include EEG, audiometry, ophthalmologic examination, CT
of the skull and orbits, 24 hour urine for catecholamines and their metabolites,
intelligence testing.

O Note: Each of these tests has consequences for 5-10% of patients.

o Later yearly evaluation to identify potential problems and insure prompt refer-
ral to other specialties.

» Genetic counseling:

e Patient with NF1: Each child has 50% chance of having NF; both sexes at risk;
100% penetrance; no effective prenatal diagnosis because of huge size of NF
gene.

e First-degree relatives: Brother, sister, or child of NF patient who has no clinical
signs of NF by 20th birthday has almost no risk of having an affected child.

» Therapy: No curative treatment. Neurofibromas that are bothersome can be ex-
cised and ablated with CO, laser. Ketotifen is often helpful for pruritus. Plexiform
neurofibromas should be monitored for malignant change. Many systemic prob-
lems (scoliosis, hypertension) can be treated.

Neurofibromatosis 2 (NF2)

» MIM code: 101000.

» Definition: Syndrome featuring bilateral acoustic neuromas as well as other
neural tumors; autosomal dominant inheritance.

» Epidemiology: Much less common that NF1; incidence 1:40000; also high
degree of penetrance; male:female ratio = 1.

» Clinical features:

e Bilateral acoustic neuromas: Schwann cell tumors that usually start in the vesti-
bular nerve; signs and symptoms usually start after puberty with hearing loss
(usually unilateral at first), loss of equilibrium and headache.

e Other neural tumors: Schwann cell tumors of cranial and peripheral nerves, usu-
ally sensory branches. Meningiomas in skull and spinal canal. Gliomas usually
low-grade; also plexiform neurofibromas.

e Cutaneous lesions: About 50% have café-au-lait macules, axillary freckles, neu-
rofibromas or sometimes cutaneous schwannomas. All skin changes less prom-
inent than in NF1.

o Ophthalmologic findings: Juvenile posterior or subcapsular cortical cataracts in
>50%; these may appear before acoustic neuromas and are usually helpful in
evaluating family members at risk. No Lisch nodules.

» Diagnostic approach: Dermatologists or ophthalmologists may be able to make
the diagnosis first. Patients should be carefully followed for the development of
acoustic neuromas. Gadolinium-enhanced MRI is considered gold standard in
searching for these tumors.

» Differential diagnosis: Rare patients have multiple schwannomas (schwanno-
matosis) without clear evidence for NF2. They may be mosaics, or have other mu-
tations.

» Therapy: Surgery for acoustic neuromas is not without risk; often residual disease
(hearing loss or balance problems). Long-term follow-up required.
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21.12 Tuberous Sclerosis

Overview

» Synonyms: Bourneville-Pringle disease, epiloia.

> MIM codes: 191100, 191092.

» Definition: Genodermatosis involving multiple organ systems including skin and
CNS; autosomal dominant inheritance. Classical triad is adenoma sebaceum,
epilepsy, and mental retardation.

» Epidemiology: Incidence 1:15000; most cases are spontaneous mutations as
many patients become institutionalized and do not have families.

» Pathogenesis: Two different genes are involved; hamartin for TSC1 and tuberin
for TSC2. Both interact in the intracellular signaling pathway by encoding two sub-
units of a heterodimer signal transduction protein. Best example of how genetic
studies identified (to everyone’s surprise) two genes producing same clinical fea-
tures.

» Clinical features:

e Neurological findings:

- Almost 100%; initially localized seizures, later generalized. The tubers are
cortical and subcortical hamartomas; presumed focus for seizure activity.

- Mental retardation (90%); severity highly variable; most common genoder-
matosis in institutionalized patients.

e Dermatologic findings:

- Angiofibromas: Present in >90%. The facial angiofibromas are known as ade-
noma sebaceum—erroneously, as they are not sebaceous gland tumors but
connective tissue tumors. Erythematous smooth papules favoring nasolabial
fold and chin (Fig. 21.13 a). Often initially mistaken for acne if no other stig-
mata present. The subungual angiofibromas are known as Koenen tumors
(Fig.21.13b). Also gingival angiofibromas.

- Connective tissue nevi.

- Shagreen patch: Patch usually in lumbosacral region, fancifully compared to
pebbled pigskin surface of an American football (Fig.21.13 c¢). Shagreen is a
French leather with a similar appearance. Histologically proliferation of col-
lagen.

- Forehead plaque: Less common than shagreen patch; usually in more
severely affected individuals; several cm erythematous elevated plaque.

- Hypopigmentation:

- Ash-leaf macule: Oval to pointed patches of hypopigmentation; caused by
impaired transfer of melanosomes to keratinocytes. Present in infants. Best
seen with Wood'’s light.

O Note: Wood's light examination is indicated for all infants with unexplained
seizures to exclude tuberous sclerosis.

- Confetti-like and linear hypopigmentation less common.

o Visceral lesions: CNS hamartomas (tubers), retinal hamartomas, calcified glial
nodules, enamel defects, renal angiomyolipomas, cardiac rhabdomyomas; hy-
perostosis of inner table of skull.

» Therapy: No specific therapy possible. Neurologists most important in manage-
ment for seizure control. Early educational testing and guidance to maximize op-
portunities. Angiofibromas can be treated with laser ablation or dermabrasion;
tend to recur but can be re-treated.

Genodermatoses
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Fig.21.13 . Tuberous sclerosis. a Facial
angiofibromas (adenoma sebaceum).

b Nailfold angiofibroma (Koenen tumor).
c Connective tissue nevus (shagreen
patch).

21.13 Cancer-associated Genodermatoses

Overview

» There are a number of syndromes in which cutaneous findings provide early clues
to the possible development of systemic malignancies (Table 21.4).

O Note: Patients with multiple cutaneous tumors (adnexal or neural) should be sus-
pected of having a genodermatosis and carefully evaluated. In addition, first-
degree relatives should be checked.

Cowden Syndrome

»> Synonym: Multiple hamartoma syndrome.

» MIM code: 158350.

» Definition: Genodermatosis with high risk of carcinoma of the breast with
characteristic cutaneous findings and many associated systemic findings; auto-
somal dominant inheritance.

> Epidemiology: Very uncommon; incidence around 1:200000 in Western Europe.

» Pathogenesis: The involved gene is PTEN at 10p22-23; it plays a role in the
phosphatidyl-inositol signaling pathway enhancing apoptosis; mutations in PTEN
are seen in many disorders including juvenile polyposis, Lhermitte-Duclos syn-
drome (cerebellar “dysplasia”), and Bannayan-Riley-Ruvalcaba syndrome (rare
cutaneous hamartoma syndrome). These disorders reflect artificially fixed points
in a changing spectrum. PTEN is also mutated in many spontaneous carcinomas.
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Table 21.4 - Cancer-associated genodermatoses

Genodermatosis

Nevoid basal cell
carcinoma syndrome

Birt-Hogg-Dubé
syndrome
Carney syndrome

Cowden syndrome

Familial melanoma-pan-
creatic carcinoma syn-
drome

Gardner syndrome

Howel-Evans syndrome
Multiple leiomyomas

MEN1

MEN2B

Muir-Torre syndrome

Neurofibromatosis 1

Peutz-Jeghers syndrome

Multiple basal cell carcinomas,
palmoplantar pits

Multiple fibrofolliculomas
Lentigenes, blue nevi, myxomas

Trichilemmomas, oral papules,
acral fibromas

Melanocytic nevi, often dys-
plastic

Epidermoid cysts, osteomas,
fibromas, pigmented retinal
epithelium

Palmoplantar keratoderma,
leukokeratosis

Multiple painful red-brown
papules and nodules
Angiofibromas, connective tissue
nevi (similar to tuberous sclero-
sis)

Mucosal neuromas

Sebaceous tumors and kera-
toacanthomas

Café-au-lait macules, axillary
freckles, neurofibromas

Periorificial lentigines

N
ey

Malignant tumors

Medulloblastoma, basal cell
carcinoma

Genodermatoses

Renal cell carcinomas

Cardiac myxomas, testicu-
lar carcinomas

Carcinoma of breast, thy-
roid, Gl tract

Malignant melanoma of
skin and uvea, carcinoma
of pancreas

Carcinoma of colon; many
others but uncommon

Carcinoma of esophagus

Renal cell carcinoma,
uterine leiomyomas

Parathyroid, pancreas, and
pituitary tumors

Medullary thyroid carci-
noma, pheochromocytoma

Gl, urogenital, and lung
carcinomas; often multiple
primary tumors

Malignant peripheral nerve
sheath tumors, other rare
soft tissue tumors,
leukemia

Intestinal, ovarian, and
testicular carcinomas

Ataxia-telangiectasia
Bloom syndrome
Chediak-Higashi
syndrome

Dyskeratosis congenita

Fanconi anemia
Werner syndrome

Ocular and facial telangiectases,
severe ataxia, multiple infections

Photosensitivity, telangiectases,
dwarfism

Albinism

Nail dystrophy, leukokeratosis,
poikiloderma

Poikiloderma

Premature aging, growth retar-
dation

Leukemia, lymphoma,
breast carcinoma, others

Leukemia, lymphoma
Lymphoma

Squamous cell carcinoma
of mouth, leukemia

Leukemia
Lymphoma
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» Clinical features:

. Cutaneousﬁndmgs
Multiple trichilemmomas (smooth to warty papules located primarily on
face); type of adnexal tumor (p.432).
- Similar papules on oral mucosa, can coalesce producing cobblestone pattern.
- Acral papules and fibromas.
- All of these changes are likely part of a spectrum—not distinct lesions. Highly
variable histology.
e Systemic findings:
- Macrocephaly, mild mental retardation, cerebellar changes (Lhermitte-Du-
clos syndrome).
- Gastrointestinal polyposis: Hamartomatous, very low risk of malignant
change.
- Breasts: More than 75% of female patients have fibrocytic changes with at
least 25% lifetime risk of carcinoma. Risk also increased in male patients.
- Thyroid gland: 50% have adenomas or multinodular goiters; 3-10% risk of
thyroid carcinoma.

» Therapy: Prophylactic mastectomy often recommended; otherwise close moni-

toring of breasts and thyroid gland, as well as colonoscopic monitoring.

Gardner Syndrome

» Synonym: Gardner syndrome is one manifestation of the familial polyposis syn-

drome.

MIM code: 175100.

Definition: Genodermatosis with a very high risk of carcinoma of the colon, as

well as multisystem involvement; autosomal dominant inheritance.

Epidemiology: Incidence of 1:15000 in Holland; 25% new mutations.

Pathogenesis: Mutations in APC (adenomatous polyposis of colon) gene, which is

tumor suppressor gene controlling [3-catenin.

Clinical features:

e Skin: Multiple epidermoid cysts (p.407), sometimes with histological features
of pilomatricomas (p.432), favoring head and neck region. Sometimes massive.
Usually appear in childhood. Also other soft tissue tumors, such as fibromas and
lipoma. No malignant degeneration.

e Osteomas (primarily mandibula, maxilla, petrous bone).

e Congenital hypertrophy of retinal pigment epithelium (CHRPE) is earliest clini-
cal sign.

e Desmoid tumors, especially after abdominal surgery.

o Intestinal polyposis, concentrated on colon but involving entire gastrointestinal
tract; usually present in young adult life.

e Malignant tumors:

- 100% lifetime risk of carcinoma of the colon; may be multiple if prophylactic

colectomy not performed.

- Much less commonly carcinomas of liver, biliary tree, thyroid, and others.
Diagnostic approach: History, presence of multiple epidermoid cysts or
osteomas (dental radiographs); confirmed on colonoscopic examination.
Therapy: Prophylactic colectomy; aspirin or NSAIDs may reduce development of
new polyps; cysts and osteomas can be excised; desmoids following abdominal
surgery are major problem with no effective treatment. Family members at risk
should be followed.
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21.13 Cancer-associated Genodermatoses :

Muir-Torre Syndrome (MTS)

» MIM code: 158320.

» Definition: Genodermatosis which is part of the hereditary nonpolyposis colon
cancer (HNPCC) syndrome; combination of multiple sebaceous tumors and kera-
toacanthomas with multiple internal malignancies; autosomal dominant inherit-
ance.

» Epidemiology: HNPCC is relatively common but MTS is rare; in other words, only
a small number of HNPCC patients have cutaneous findings. The cancer family
syndrome (Lynch syndrome) is an older term for the same disorder.

> Pathogenesis: Defects in a number of related DNA mismatch repair genes; the
most common mutation in HNPCC syndrome is in MLH-1, but MSH-2 is more com-
mon in MTS. Somatic inactivation of second normal allele leads to microsatellite
instability, a marker for genetic instability, and tumor growth.

» Clinical features:

e Skin: Multiple sebaceous neoplasms and keratoacanthomas; often hard to clini-
cally separate; papules and nodules, often with central dell or plug, favor mid-
face (Fig. 21.14). Cystic sebaceous tumor, usually on back, is almost specific for
MTS. Sebaceous carcinomas extremely rare.

e Malignant tumors: Carcinoma of colon is most common (50%) but carcinomas
involving lungs, urogenital tract, and other organs also possible. Tumors appear
earlier than sporadic lesions, but have better prognosis. Most patients develop
multiple tumors.

O Note: These patients do not have intestinal polyposis, making monitoring for
colonic tumors more challenging.

Genodermatoses

Fig.21.14 - Muir-Torre syndrome
with multiple facial sebaceous
tumors.

» Diagnostic approach: History, complete physical examination including gyneco-
logic evaluation, colonoscopic examination; patients with multiple sebaceous
tumors or keratoacanthomas should be carefully studied. Absence of specific gene
products can be shown in skin biopsies, confirming diagnosis.

» Therapy: Appropriate treatment and follow-up for all tumors; screening and fol-
low-up of family members at risk.

Peutz-Jeghers Syndrome

» MIM code: 175200.
» Definition: Genodermatosis featuring multiple lentigines, intestinal polyposis,
and increased risk of carcinomas; autosomal dominant inheritance.
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» Pathogenesis: Mutation in STK11, encoding a serine-threonine kinase growth
control gene.
» Clinical features:

e Skin: Multiple lentigines, usually periorificial (lips, oral mucosa, perinasal, peri-
orbital, anogenital) as well as acrally. Appear early in life but often overlooked
as freckles. Associated with pigmented nail streaks and occasionally hyperpig-
mented palmoplantar creases.

e [ntestinal polyposis: Jejunum is most often (90%) involved, but stomach, colon,
rectum also affected (50%). Hamartomatous polyps with a small risk of malig-
nant change. Main problems are intussusception and bleeding.

e Malignant tumors:

- Tumors of testes and ovaries most common; often peculiar histologic types.
- Gastrointestinal tumors less common.
» Diagnostic approach: History, endoscopic examination, and follow-up; regular
gynecologic or urologic examinations.
» Differential diagnosis: Many possibilities for multiple lentigines and systemic
findings; exclude LEOPARD syndrome and Carney complex.
» Therapy: Surgical management as indicated; radical surgery rarely needed; ex-
amination and follow-up of family members at risk.

Genodermatoses
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22.1 Overview :

22 Disorders of Pigmentation

22.1 Overview

Definitions

» Hyperpigmentation: Increase in pigmentation.

» Melanosis, hypermelanosis: Increase in pigmentation due to excess melano-
genesis.

O Note: Hyperpigmentation and hypermelanosis are generally used as synonyms,
although technically hyperpigmentation can result from other pigments in the
skin.

» Hypopigmentation, depigmentation: Reduction (hypo-) or total loss (de-) of
pigmentation.

» Hypomelanosis, amelanosis: Congenital reduction (hypo-) or total loss (a-) of
pigmentation because of abnormal melanogenesis.

» Leukoderma: Hypo- or depigmentation following an inflammatory skin disease.

» Pseudoleukoderma: Less increase in pigmentation in diseased skin as compared
to normal skin, following exposure to UV irradiation or exogenous pigments, pro-
ducing a hypopigmented area (psoriatic leukoderma).

» Dyschromatosis: Literally, any abnormality in color of the skin; often refers to
combination of hyper- and hypopigmentation; others use it to refer to pigmentary
changes not related to melanocytes and melanin.

» Poikiloderma: Combination of atrophy, telangiectases, and hypo- as well as hy-
perpigmentation; classic example is radiation dermatitis.

» Unfortunately, these terms are not always used precisely. The critical distinctions
are between:

e Congenital and acquired changes.

e Hyperpigmentation:

- Excess melanin or other pigments (iron, silver, tattoos). If other pigments,
then endogenous vs. exogenous.

- Increased melanin production and transfer (café-au-lait macule) vs. in-
creased number of melanocytes (lentigines, melanocytic nevi, malignant
melanoma).

e Hypopigmentation:

- Loss of melanin (albinism) vs. loss of melanocytes (vitiligo).

O Note: Examine the entire skin surface in patients with pigmentary abnormalities;
use of the Wood'’s lamp helps to identify changes more readily.

Disorders of Pigmentation

Classification

» Hypopigmentation:
e Entire body:
- Congenital: Albinism, Chédiak-Higashi syndrome, Hermansky-Pudlak syn-
drome, phenylketonuria, homocystinuria, histidinemia.
- Acquired: Panhypopituitarism.
e Widespread areas:
- Congenital: Piebaldism, Waardenburg syndrome, hypomelanosis of Ito (in-
continentia pigmenti achromians).
- Acquired: Vitiligo, postinflammatory hypopigmentation, idiopathic guttate
hypomelanosis, systemic sclerosis (confetti hypopigmentation).
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22.2 Hypopigmentation

e Localized:

- Congenital: Nevus depigmentosus, tuberous sclerosis (ash-leaf macules).
- Acquired: Vitiligo, chemically induced depigmentation (cleansing com-
pounds), postinflammatory hypopigmentation, halo nevus.

» Brown hyperpigmentation:
o Diffuse:

- Metabolic: Hemochromatosis, Wilson disease, porphyria, hepatic failure,
renal failure, Addison disease, tumors producing MSH or ACTH, ACTH ther-
apy.

- Drugs or chemicals: ACTH, amiodarone, antimalarials, arsenic, chlorpro-
mazine, estrogens, minocycline, phenytoin, phenothiazine, psoralens (with
UV); chemotherapy agents (busulfan, 5-fluorouracil, cyclophosphamide).

- Disease-related: Systemic sclerosis, Whipple disease, mycosis fungoides,
Sézary syndrome (melanoerythroderma).

Localized:

- Tumors and nevi: Freckle, lentigo, syndromes with lentigines (p.385), café-
au-lait macule, seborrheic keratosis, melanocytic nevus, Becker nevus, linear
and whorled nevoid hypermelanosis, urticaria pigmentosa, acanthosis nigri-
cans, epidermal nevus (some cases).

- Melasma.

- Phototoxic dermatitis: Berloque and meadow grass dermatitis.

- Medications: Bleomycin (flagellate streaks), 5-fluorouracil (over veins).

- Burns, ionizing radiation, trauma.

- Postinflammatory hyperpigmentation following dermatoses or trauma.

» Gray or blue hyperpigmentation:
o Diffuse: Hemochromatosis, metastatic melanoma with circulating melanin,

bismuth, silver, gold, systemic ochronosis.

o [Localized: Nevus of Ota, nevus of Ito, mongolian spot, blue nevus, incontinentia

pigmenti (late stage), macular amyloidosis, fixed drug reaction, erythema dys-
chromicum perstans, exogenous ochronosis.

22.2 Hypopigmentation

Albinism

» Definition: Family of disorders with disturbances in either melanin production or
formation and transfer of melanosomes; typically affect skin and eyes; patients
initially classified on clinical features but today defined by genetic studies. All in-
herited in autosomal recessive manner.

> Epidemiology: Overall incidence 1:20000; all races affected.

> Tyrosinase-negative albinism.

MIM code: 203100.

Pathogenesis: Mutation in tyrosinase gene; melanosomes contain no melanin.

Clinical features: Most severe form of albinism:

- Skin: White hair, white to pale pink skin, no pigmented nevi, risk for UV-in-
duced tumors (actinic keratoses, squamous cell carcinomas).

- Eyes: Gray translucent iris, red reflex, photophobia, nystagmus, loss of vision.

Diagnostic approach: Hair bulb negative for tyrosine, ophthalmologic examina-

tion.

Therapy: Absolute sun avoidance or protection, dark glasses, regular dermato-

logic and ophthalmologic examinations.
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22.2 Hypopigmentation 2

» Tyrosinase-positive albinism.

e MIM code: 203200.

e Pathogenesis: Most common form of albinism; tyrosinase presence; melanin
formed and melanosomes start to form but rarely mature completely.

e (linical features:.

- Skin: White skin and hair at birth; later slight pigmentation, often yellow-red
hair; may have few freckles.
- Eyes: Some pigment presence; defects less severe than above.

o Diagnostic approach: Hair bulb positive for tyrosinase, ophthalmologic exami-
nation.

e Therapy: Sun protection and regular monitoring.

> Yellow albinism.

e MIM code: 203100.

o Pathogenesis: Lack of eumelanin synthesis with reduced pheomelanin synthe-
sis.

o (linical features: Pale skin, freckles, can have pigmented nevi; pale yellow hair;
iris with radial pigmentation; slight photophobia and nystagmus.

o Diagnostic approach: Hair bulb positive for tyrosinase, ophthalmologic exami-
nation.

e Therapy: Sun protection and regular monitoring.

» Hermansky-Pudlak syndrome.

e MIM code: 203300.

o Pathogenesis: Disease of diluted melanosomes, caused by mutations in at least
seven different genes. Most common mutation is in HPST gene; 1:20 Puerto Ri-
cans are heterozygotes.

o (linical features: Blond hair, blue eyes, freckling, multiple melanocytic nevi.
Nystagmus and photophobia. Bleeding disturbance because of lack of dense
bodies in platelets. Patients with HPST mutation have pulmonary fibrosis,
granulomatous colitis, and renal insufficiency.

o Diagnostic approach: Electron microscopy of platelets, identification of HPS1
mutation or more complex studies if negative.

e Therapy: Sun protection and regular monitoring. Should be managed by phys-
ician experienced with problem.

M Caution: Aspirin is contraindicated.

> Chedlak Higashi syndrome.
MIM code: 214500.

e Pathogenesis: Mutation in LYST, a gene controlling lysosome trafficking on chro-
mosome 1q42.1-42.2. Giant lysosomes found in many cells including neutro-
phils, monocytes, hepatocytes and renal epithelial cells. Giant melanosomes in
melanocytes.

e (linical features: Pale skin with silvery hair and blue-violet or light brown irises.
Course complicated by multiple infections and risk of lymphoma (accelerated
reaction); most die in first decade.

e Diagnostic approach: Giant lysosomes can be identified in peripheral blood.

e Therapy: Prompt treatment of infections; if donor is available, bone marrow
transplantation.

> Ocular albinism: At least four types, inherited in several patterns. Pattern has
ocular findings similar to oculocutaneous albinism but minimal skin findings. Still
unclear why changes are limited to melanocytes of retinal pigment epithelium.
» Phenylketonuria.

e MIM code: 261600.

e Definition: Common metabolic disturbance in phenylalanine metabolism in-
herited in autosomal recessive manner.

Disorders of Pigmentation
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22.2 Hypopigmentation

Pathogenesis: Because of mutations in phenylalanine hydroxylase, phenyl-
alanine is not converted to tyrosine, but instead accumulates, blocking tyrosi-
nase. This has two effects: (1) failure to produce adequate melanin, (2) toxic ef-
fects of increased phenylalanine.

Clinical features:

- Pale skin, blond hair, blue eyes.

- Pseudo-scleroderma: diffuse areas of sclerosis.

- Growth retardation.

- Mental retardation; variety of neurological problems.

Diagnostic approach: Prenatal screening is standard is most countries. Diagno-
sis can be made on cord blood (Guthrie test) or even diaper urine. Prenatal diag-
nosis possible.

Therapy: Low-phenylalanine diet as soon as diagnosis is made; most defects not
reversible.

> Nevus depigmentosus.

Definition: Localized area of depigmentation, usually following Blaschko lines,
caused by aberrant transfer of melanosomes.

Clinical features: Sharply demarcated permanent area of depigmentation pres-
ent at birth, which grows with child; usually respects midline.

Diagnostic approach: History, clinical examination.

Differential diagnosis: Nevus anemicus is pharmacologic nevus, which is pale be-
cause of vasoconstriction; thus nevus depigmentosus becomes red with rub-
bing; nevus anemicus does not.

Therapy: Camouflage cosmetics or staining, as for vitiligo.

» Hypomelanosis of Ito.

Synonyms: Incontinentia pigmenti achromians, pigment mosaic—Ito type.
Pathogenesis: Not a single disease, but a manifestation of genomic mosaicism,
and thus associated with wide variety of underlying defects, including mental
retardation and severe neurological defects.

Clinical features: Widespread areas of hypopigmentation following Blaschko
lines; individual lesions identical to nevus depigmentosus.

Diagnostic approach: History, extensive physical examination, cytogenetic test-
ing.

Therapy: None available.

» Piebaldism.

: 374

MIM code: 172800.

Definition: Uncommon genodermatosis with circumscribed hypomelanosis;

autosomal dominant inheritance.

Epidemiology: Incidence of 1: 20000; more common among Hopi Indians.

Pathogenesis: Mutation in KIT gene on chromosome 4q12; KIT codes for the

transmembrane receptor of a mast cell-stem cell growth factor.

Clinical features:

- Permanent and nonprogressive hypopigmented area involving forehead and
upper chest and back, as well as extremities. Areas may develop freckles or
lentigines.

- White forelock (poliosis) and white medial eyebrows, usually noticed at
birth.

- No other systemic signs and symptoms.

Diagnostic approach: History, complete physical examination; the Hopi patients

were first diagnosed as having albinism as they were reluctant to disrobe for ex-

aminers.

Differential diagnosis: Vitiligo, which is acquired.

Therapy: None available.
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22.2 Hypopigmentation

e Associated syndromes: There are several forms of Waardenburg syndrome as-
sociated with piebaldism:

- Waardenburg syndrome I: (MIM code 193500; mutation in PAX3 gene with
lateral displacement of the inner canthi (dystopia canthorum), broad nasal
bridge, heterochromia irides (one blue eye, one brown eye), congenital deaf-
ness because of lack of migration of melanocytes to inner ear.

- Waardenburg syndrome IIA: Lacks dystopia canthorum; otherwise similar.

Vitiligo

» MIM code: 193200.

» Definition: Acquired localized depigmentation of skin, hair, and occasionally mu-
cosa, of unknown etiology, characterized by complete loss of melanocytes.

» Epidemiology: Prevalence around 1%; more obvious, but not more common, in
dark-skinned individuals. Onset before 20years of age in 50%; around '3 of
patients have affected family members.

» Pathogenesis: Etiology not well understood. Theories include:

e Autoimmune destruction of melanocytes.

o Neural pathways, because of relation to stress.

e Metabolic abnormalities: accumulation of toxic metabolites.

o “Self-destruct” action because of aberrant tetrahydrobiopterin and cate-
cholamine synthesis.

» Clinical features:

e Typical macule is oval or round, sharply circumscribed but with irregular
border (Fig. 22.1). Size may range from a few mm to several cm. The border usu-
ally has the same color as normal skin; occasionally it is red or hyperpigmented.
Early lesions may have areas of hypopigmentation rather than depigmentation
(trichrome vitiligo).

e Palms and soles are frequently involved; hairs less often.

Disorders of Pigmentation

Fig.22.1 - Vitiligo: sharply bordered,
irregular, completely depigmented mac-
ule.

» Classification: Degree of involvement highly variable, ranging from a few macules
to almost complete depigmentation. The following classification is useful:
e Localized:
- Focal: One or more patches in the same area.
- Segmental: Limited to a dermatome or Blaschko lines.
- Mucosal: Only affected mucous membranes (rare).
o Generalized:
- Acrofacial: Distal extremities and facial, especially periorificial.
- Vulgaris (common): Disseminated lesions without region predilection.
- Universal: Complete or almost complete depigmentation.
> Associated diseases: Many autoimmune diseases are associated with vitiligo:
either patients with vitiligo are more likely to be affected, or patients with the dis-
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ease are more likely to have vitiligo. They include: hyperthyroidism, hypothyroid-
ism, pernicious anemia, Addison disease, diabetes mellitus, alopecia areata, my-
asthenia gravis, uveitis (Vogt-Koyanagi-Harada syndrome), morphea, systemic
sclerosis, halo nevus, malignant melanoma.

» Prognosis: Course highly variable and unpredictable. Spontaneous repigmenta-
tion that is cosmetically satisfactory for the patient occurs only rarely. Speckled re-
pigmentation in a patch indicates that melanocytes from the outer root sheath of
the hair follicle are producing melanin. Important to establish if the vitiligo is
stable or progressive, as this influences choice of therapy.

» Diagnostic approach: See Table 22.1.

Differential diagnosis: See Table 22.2.

» Therapy: The established therapy of vitiligo can be generously described as un-
satisfactory. Table 22.3 offers suggested approaches based on the patient’s age.

A\

Table 22.1 - Vitiligo: diagnostic checklist

History Skin type?

How long has depigmentation been present?

Was there inflammation or other skin lesions prior to
depigmentation?

Any triggers—stress, systemic illnesses, sunburn, other skin
trauma—occurring 2-3 months before depigmentation?

Course—stable or progressive? Repigmentation?
History of photosensitivity?

How severe is emotional impact of vitiligo?
Kobner phenomenon, halo nevi, or poliosis?
Visual or ocular problems?

Industrial or hobby exposure that could have caused chemi-
cally induced depigmentation?

Family history of vitiligo?

Personal or family history of premature graying (< 30years of
age) alopecia areata, thyroid disease, juvenile diabetes melli-
tus, pernicious anemia, connective tissue diseases, Addison
disease, atopy?

History of melanocytic nevi which have regressed?

Medications (f3-blockers can worsen vitiligo)

Previous treatment effectiveness, side effects?
Physical examination Wood’s light examination including mucosal surfaces.

Documentation of degree of involvement (whole body pho-
tography or diagrams; number of lesions <5, >20, >100).
Classification: Look for poliosis, achromotrichosis (white hairs
in vitiligo patch), halo nevi, inflammatory border to lesions

Ophthalmologic examination (40% of patients have subclinical
retinal pigmentary abnormalities)

Laboratory evaluation Thyroid function tests including autoantibodies, anti-parietal
cell antibodies, total IgE, ANA, glucose
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Table 22.2 . Differential diagnosis of vitiligo

Nevus anemicus
Nevus depigmentosus
Piebaldism

Waardenburg
syndrome

Incontinentia
pigmenti achromians

Tuberous sclerosis

Pityriasis alba

Postinflammatory
hypopigmentation

Postinfectious
leukoderma

Pityriasis versicolor

Systemic sclerosis

Idiopathic guttate
hypomelanosis

Chemically induced
hypopigmentation

Pale area because of vasocon-
striction

Localized hypomelanosis pres-
ent since birth

White forelock and depig-
mented areas

White forelock, depigmented
areas, iris heterochromia, facial
dysmorphism, deafness

Hypopigmentation along
Blaschko lines; often neurologi-
cal abnormalities

Ash-leaf macules, confetti
depigmentation, adenoma se-
baceum, connective tissue nevi,
epilepsy, mental retardation

Facial depigmentation in atopic
dermatitis

Hypopigmentation following in-
flammatory dermatoses

After syphilis, lepra, pinta,
yaws; white macules evolve
from inflammatory lesions

Hypopigmented scaly macules;
Malassezia spp. in skin

Confetti hypopigmentation

Hypopigmented tiny macules
on arms and legs in older in-
dividuals

Appropriate history; hypo- or
depigmented patches

22.2 Hypopigmentation

Impaired transfer of melano-
somes

No melanocytes

No melanocytes, also missing in
inner ear; autophagocytosis of
melanocytes

Reduced melanocytes, abnormal
melanosomes

Normal numbers of melano-
cytes, abnormal transfer of
melanosomes

Normal numbers of melano-
cytes, abnormal transfer of
melanosomes (reversible)

Normal numbers of melano-
cytes, abnormal transfer of
melanosomes (reversible);
residual signs of inflammatory
disease

Normal numbers of melano-
cytes, abnormal transfer of
melanosomes (reversible);
residual granulomatous inflam-
mation

Normal numbers of melano-
cytes, abnormal transfer of
melanosomes (reversible); hy-
phae and spores in stratum cor-
neum (spaghetti and meatballs)
Reduced numbers of melano-
cytes

Reduced numbers of melano-
cytes, photodamage

Reduced to absent melanocytes

O Note: Complete depigmentation is possible, using 20% monobenzyl ether of hy-
droquinone. The patient must be given detailed advice on lifelong use of sun-
screens and irreversibility of action. The product is no longer available in the
USA because it was too often used for localized hyperpigmentation and caused
widespread, distressing depigmentation.
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Table 22.3 - Treatment of vitiligo

Age Clinical type First choice Options
<5years Focal (<5%) Topical corti- None
costeroids
Segmental None None
Widespread (<5%) Topical corti- UVB (311 nm), topical
costeroids (+UVA) PUVA
>5years, Focal (<5%) Topical corti- UVB (311 nm), topical
adults costeroids (+UVA) PUVA, oral PUVA
(>12years), minigrafts
(if stable)
Segmental Minigrafts Stains, self-tanning
agents
Widespread (>5%) UVB (311nm) Oral PUVA (> 12years),
topical corticosteroids
(+UVA), L-phenylalanine
(+UVA), minigrafts (if
stable)
Adults Eyelids, lips, nipples,  Minigrafts Stains, tanning agents

penis

Resistant, involving
>80%

Total depigmentation  Stains, tanning agents

22.3 Brown Hyperpigmentation

O Note: The major differential diagnostic consideration for all focal brown hyper-
pigmentation is a melanocytic nevus or malignant melanoma, as discussed in the
next chapter. The lesions discussed below all feature increased melanin primarily
in the basal layer of the epidermis. They are sometimes grouped together as
melanotic macules.

Café-au-lait Macule

» Definition: Circumscribed tan macule, usually present at birth.

» Clinical features: Irregular tan macules and patches varying in size from 1 to
many cm. More than five café-au-lait macules > 1.5 cm suggest neurofibromato-
sis 1, but the macules can be sporadic or associated with a variety of syndromes.

» Histology: Increased pigment in basal layer, normal number of melanocytes,
giant melanosomes.

Syndromes with Café-au-lait Macules

» Neurofibromatosis 1 (p.362).

» Neurofibromatosis 2 (p.364).

» Albright syndrome (MIM code: 174800): Polyostotic fibrous dysplasia; en-
docrine abnormalities; and giant, more regular, pigmented patches reflecting
mosaicism.

» Watson syndrome (MIM code: 193520): Mental retardation, pulmonic stenosis,
axillary freckling.

i 378

All rights reserved. Usage subject to terms and conditions of license.



22.3 Brown Hyperpigmentation

» Ataxia-telangiectasia: (p.453).
> Bloom syndrome: (p.306).

Ephelides

» Synonym: Freckles.

» Definition: Localized hyperpigmentation caused by sun exposure; waxes and
wanes with seasons.

» Clinical features: Much more common in skin types I and II; especially among
redheads. Usually appear in childhood, flaring each summer; irregular brown
macules of varying shades of tan and brown.

> Histology: Increased melanin, normal to reduced numbers of melanocytes.

» Differential diagnosis: Lentigines have an increased number of melanocytes and
are permanent. Some patients with multiple lentigines (Carney complex) also
have ephelides. Hyperpigmented plane warts occasionally mistaken for ephelides,
but palpable.

» Therapy: Sunscreens, light avoidance, as freckles are marker for increased risk of
skin cancers.

Becker Nevus

» More than a melanotic macule, although it clinically falls in this category until hy-
pertrichosis appears at puberty. Best considered an organoid nevus (p.412).

Linear and Whorled Nevoid Hypermelanosis

» Although nevoid hypomelanosis (nevus depigmentosus) is common, nevoid hy-
permelanosis usually following Blaschko lines is uncommon. Extensive lesions
may be linear and whorled, but often one or two patches accompanied by a few
macules is all that the patient displays. Search for underlying abnormalities war-
ranted. Laser ablation of pigment possible.

Mucosal Melanotic Macules

» Irregular tan macules can be seen on the lips, penis, or labia. Harmless, but often
confused with melanocytic nevi or malignant melanoma. On the genitalia, they
often cause great concern. Biopsy is diagnostic, as there is only basal layer increase
in melanin, without a proliferation of melanocytes. Once the diagnosis is secure,
no treatment is needed, but patients may prefer excision or laser ablation.

Melasma

» Synonyms: Chloasma, mask of pregnancy.

» Definition: Combined epidermal and dermal hyperpigmentation of forehead,
cheeks, and perioral area.

» Epidemiology: Common problem, almost exclusively limited to women; ex-
tremely prevalent in Latin America, among patients with mixed Indian/Spanish
background. Pathogenesis: Risk factors include:

e Sun exposure.

e Pregnancy.

e Use of oral contraceptives (or tumors secreting estrogens).
e Rarely caused by phenytoin.
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22.4 Blue and Gray Hyperpigmentation

» Clinical features: Irregular brown hyperpigmentation, sometimes with blue
tones, often speckled. Sometimes mask-like pattern. Typically worsens with sun
exposure.

» Histology: Biopsy not needed, but shows increased epidermal melanin as with in-
continence of pigment in papillary dermis.

» Differential diagnosis: Topical photosensitivity reactions can mimic melasma;
sometimes both occur together, as when contact dermatitis develops to a sun-
screen. Typical causes are berloque dermatitis (perfumes) and phenolated
petrolatum.

» Therapy: Eliminate triggers (such as contraceptives), maximum sun protection/
avoidance using physical screens, bleaching with 2-4% hydroquinone, azelaic
acid, or topical retinoids (combinations possible).

Berloque Dermatitis

» Definition: Type of phytophotodermatitis caused by combination of phototoxic
agent and sunlight.

» Pathogenesis: Berloque refers to the use of bergamot oil in perfumes; similar
furocoumarins are present in many plants.

» Clinical features: Initially acute dermatitis following light exposure; then
development of often bizarre hyperpigmented patches and streaks. When per-
fume is responsible, dripping streaks on neck and behind ear are classic.

» Diagnostic approach: Striking clinical picture usually gives answer.

Differential diagnosis: Melasma.

» Therapy: Avoid triggers, maximum sun avoidance or protection, mild bleaching
with azelaic acid.

A\

Cronkhite-Canada Syndrome

»> MIM code: 175500.

» Rare sporadic syndrome, most common in East Asia, featuring generalized
gastrointestinal polyposis associated with malabsorption and wasting. Patients
have brown hyperpigmentation of face, nape, nipples, and distal extremities, as
well as nail dystrophy and alopecia. Cutaneous findings usually follow the sys-
temic problems, which determine the management and course.

Acral Melanosis

» Rare acral hyperpigmentation seen in newborns; usually remains localized, but
can later be more widespread.

22.4 Blue and Gray Hyperpigmentation

Erythema Dyschromicum Perstans

> Synonym: Ashy dermatosis.

» Definition: Poorly understood dermatosis with inflammatory phase and late
postinflammatory dermal melanosis.

» Epidemiology: Almost limited to mixed-race individuals in Latin America.

»> Pathogenesis: Divided opinions whether form of lichen planus or idiopathic der-
matosis.
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22.4 Blue and Gray Hyperpigmentation

» Clinical features: Early lesions are erythematous macules favoring the trunk;
they slowly evolve into blue-gray (ashy) macules with indistinct borders, often
coalesce. Totally asymptomatic.

» Histology: Dermal deposits of melanin in macrophages.

» Differential diagnosis: Other forms of postinflammatory hyperpigmentation.

» Therapy: Nothing well established; both chloroquine and PUVA have proponents.

Alkaptonuria

» Synonym: Ochronosis.

» MIM code: 203500.

» Definition: Metabolic disturbance associated with arthritis and discoloration of
cartilage and skin; autosomal recessive inheritance.

» Pathogenesis: Mutation in HGD (homogentisate 1,2 dioxygenase) leads to accu-
mulation of homogentisic acid in urine and tissues.

» Clinical features:

e Discoloration of tissues including cartilage by accumulations of homogentisic
acid, leading to arthritis.

e Discolored sclerae, auricular cartilage and nasal cartilage, giving blue tinge to
overlying skin. Sometimes diffuse blue color.

» Diagnostic approach: Clinical examination; urine darkens dramatically on
standing.

» Differential diagnosis: Acquired ochronosis is caused by abuse of hydroquinone
bleaching agents, using either for too long or in too high a concentration; skin be-
comes darkened rather than lighter and dermal collagen is clumped and dis-
colored.

» Therapy: Symptomatic management of arthritis; avoidance of sunlight, which ex-
aggerates pigmentary changes.

Diffuse Melanosis with Metastatic Melanoma

» Rarely patients with metastatic malignant melanoma (p.400) produce so much
melanin in their tumors that it can be released into the circulation and settle out in
all tissues, imparting a diffuse blue-gray color to the skin, as well as urine. A sign
that death is near.

Deposition of Metallic Salts

» A number of heavy metals can be deposited in the skin, usually imparting various
shades of blue and gray. The most common agents are shown in Table 22.4.

Argyria

» Definition: Deposition of silver in the skin and other tissues.

» Pathogenesis: Localized argyria results from the topical application of silver to
skin or mucous membranes. Systemic argyria results from the ingestion of silver-
containing medications or massive abuse of topical agents; 2-4 g of silver are re-
quired to cause problems. A number of topical and systemic agents containing
silver are available in Germany, some over the counter. The most commonly used
silver product, silver sulfadiazine or “burn butter,” almost never causes argyria.

» Clinical features: Localized or diffuse blue-gray discoloration of skin.

» Histology: The silver particles are best found in the basement membrane of sweat
glands.

> Therapy: No effective form of removal available.
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22.4 Blue and Gray Hyperpigmentation

Table 22.4 - Hyperpigmentation caused by heavy metals

Metal Sources Disorder

Silver Nose drops, silver nitrate sticks Argyria

Gold Arthritis medication Chrysiasis

Iron Multiple blood transfusions, excessive ~ Siderosis
ingestion

Arsenic Fowler solution, skin tonics, old in- Arsenical melanosis
secticides

Mercury  Topical bleaches or ophthalmic oint-  Hydrargyria: blue-gray discoloration,
ments especially palmar creases
Systemic exposure to fumes (hatters  Gingival hyperpigmentation
in past)

Lead Paints with lead; in distant past, topi- Plumbism with gingival hyperpigmen-
cal use of lead salts tation

Bismuth  Antacids; old syphilis medications Bismuthism with stomatitis and der-

matitis

Hyperpigmentation Caused by Medications

» Amiodarone: Diffuse blue-gray hyperpigmentation in sun-exposed areas, es-
pecially face (lipofuscin deposits).
» Minocycline: Following long-term use:.
e Dark blue to black macules in acne scars or over cysts.
e Hyperpigmented patches in light-exposed areas (slowly reversible); on occa-
sion, diffuse disease.
e Hyperpigmentation of mucosal surfaces, especially mouth.
e Combination of both interaction with melanocytes and iron complexes.
» Chemotherapy agents:
o Generalized hyperpigmentation: 5-fluorouracil, busulfan.
e [Localized hyperpigmentation: Adriamycin, bleomycin, cyclophosphamide, other
alkylating agents, mithramycin, actinomycin D, various hormones.
e Lineare hyperpigmentation: 5-Fluorouracil and many others (over veins), bleo-
mycin (flagellate, presumably following scratching).
e Nail hyperpigmentation: Adriamycin, cyclophosphamide, 5-fluorouracil, dacar-
bazine, mechlorethamine.
» Antimalarials: Chloroquine and hydroxychloroquine may cause gray hyper-
pigmentation, especially facial and pretibial, as well as on gingiva and palate. Qui-
nacrine causes diffuse gray-yellow discoloration.
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22.5 Reticular Hyperpigmentation and Dyschromatosis

22.5 Reticular Hyperpigmentation and
Dyschromatosis

Definitions

» Reticular hyperpigmentation: Net-like or lacy.

» Dyschromatosis: Combines hypo- and hyperpigmentation without the atrophy
or telangiectases of poikiloderma.

Localized Reticular Hyperpigmentation

» Acropigmentatio reticularis (Kitamura): Rare disorder, primarily seen in Japan,
with dominant inheritance; depressed reticulate macules on backs of hands and
feet, palmoplantar pits, interrupted hieroglyphics; later spread centrally.

» Dowling-Degos disease (reticular pigmented anomaly of the flexures): Sim-
ilar to Kitamura disease, but involves primarily axillae and groin; also inherited in
autosomal dominant manner. Increased basal layer melanin.

» Galli-Galli disease: Similar to Dowling-Degos but with acantholysis histologi-
cally; also apparently has autosomal dominant inheritance.

» Erythema ab igne: Result of local exposure to heat (hand warmers, heating pads,
sitting in front of heat source); combination of reticulate hyperpigmentation and
livid vascular network. Melanin is dermal.

Generalized Reticular Hyperpigmentation

> Naegeli-Franceschetti-Jadassohn syndrome (MIM code: 161000): Rare dis-
order with autosomal dominant inheritance; reticulate hyperpigmentation of
nape, axillae, groin, associated with palmoplantar keratoderma, hypohidrosis, and
dental anomalies.

> Dermatopathia pigmentosa reticularis (MIM code: 125595): Extremely rare
genodermatosis with autosomal dominant inheritance; atrophic reticulate hyper-
pigmentation of trunk and extremities, associated with nonscarring alopecia. Nail
dystrophy and occasionally hypohidrosis.

> Confluent and reticulated papillomatosis (Gougerot-Carteaud): Pigmented
patches and papules, sometimes with reticulated pattern, mainly on trunk: per-
haps variant of pityriasis versicolor, as Malassezia spp. have been identified and
lesions sometimes clear with antimicrobials.

Dyschromatoses

» Dyschromatosis symmetrica hereditaria (Dohi) (MIM code: 127400): Another
Japanese genodermatosis with hypo- and hyperpigmented macules, believed to
have autosomal dominant inheritance; prevalence of 1:100000. Usually involves
just the dorsal aspects of the extremities; about 20% have truncal lesions.

» Dyschromatosis symmetrica universalis hereditaria (MIM code: 127500):
Variant of Dohi disease with widespread involvement.
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Melanocytic Tumors

23.2 Lentigenes

23 Melanocytic Tumors

23.1 Benign Melanocytic Tumors

Overview

The first step in analyzing pigmented lesions is to decide if:

» Only increased melanin is present: Then one must think of brown hyper-
pigmentation (p.378) including café-au-lait macule, freckles, Becker nevus, and
mucosal pigmented macules. Sometimes the term melanotic macule is applied to
this entire group, which is discussed in the preceding chapter on pigmentation.

»> Increased numbers of melanocytes are present: This indicates lentigo,
melanocytic nevus, or malignant melanoma.

23.2 Lentigenes

Lentigo Simplex

» Definition: Localized hyperpigmentation secondary to increase in melanocytes at
the dermoepidermal junction.

» Clinical features: Sharply circumscribed, uniformly pigmented tan to dark brown
macules; no relation to sun exposure (unlike freckles).

» Histology: Increased numbers of melanocytes at dermoepidermal junction; no
nests. If nests (accumulations of more than three melanocytes) are seen, then pre-
ferred term is nevoid lentigo, nevus incipiens or, if more advanced, junctional
melanocytic nevus.

> Diagnostic approach: It is not essential to know if a lesion is a lentigo or
melanotic macule; a biopsy is not needed. If multiple lentigines are present, a
variety of syndromes should be considered.

O Note: Lentigines are permanent lesions and usually uniformly pigmented;
ephelides (freckles) are paler, more irregular and vary with sun exposure, be-
coming more prominent in the summer.

» Therapy: None needed; if bothersome, cryotherapy or laser ablation, usually with
erbium or ruby laser.

PUVA Lentigo

PUVA therapy induces a number of flat small irregular melanocytic lesions that per-
sist for months or years after therapy. Histologically they show a proliferation of
melanocytes at the dermoepidermal junction. The melanocytes are often atypical,
and occasionally PUVA lentigenes may evolve into malignant melanoma. The len-
tigenes in xeroderma pigmentosum (p.304) are very similar. Older adults may also
develop irregular pigmented macules in sun-exposed skin, with proliferation of
atypical melanocytes.
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23.3 Melanocytic nevi

Syndromes with Lentigines

The following disorders should be considered in patients with multiple lentigines:

> Multiple lentigines without associated findings.

» Multiple lentigines in mosaic pattern.

» LEOPARD syndrome (MIM code 151100): Autosomal dominant inheritance; len-
tigines, EKG abnormalities, ocular hypertelorism, pulmonary stenosis, abnormal
genitalia, retarded growth, deafness.

» Carney syndrome (MIM code: 160980): Autosomal dominant inheritance; also
known as NAME syndrome: nevi (lentigines, blue nevi), atrial myxoma, myxoid
cutaneous tumors and ephelides (freckles). Two different responsible genes:
CNC1 at 17923, PRKAR1A gene encoding a protein kinase, and CNC2 at 2p16 with
unknown product; patients may also have Cushing syndrome, as well as testicular
and neural tumors.

> Peutz-Jeghers syndrome (p. 369).

» Axillary freckles (also genital, perianal): Also known as Crowe sign; marker for
neurofibromatosis.

> Lentiginosis perigenito-axillaris of Korting: Similar to axillary freckles, but no
associated diseases.

> Centrofacial lentiginosis of Touraine (MIM code 151000): Autosomal dominant
inheritance; association of midfacial lentigenes with mental retardation.

» Mid-facial lentigenes in blacks: common finding in light-colored, red-haired
blacks; may also include freckles; no associated findings. May also be seen in
whites as incidental finding.

Solar Lentigo

Terminology is very confusing, but we consider these lesions to be flat seborrheic ker-
atoses, which are discussed under benign epidermal tumors (p. 416).

23.3 Melanocytic nevi

Congenital Melanocytic Nevus

» Synonyms: Large lesions often called bathing trunk nevus or giant hairy nevus.
Definition: Melanocytic nevus present at birth.

Epidemiology:

e 1% of newborns have melanocytic nevus; 1:20000 have lesion >10cm;

1:500000 have giant melanocytic nevus.

e Smaller (< 1.5cm) lesions with histological features of congenital melanocytic
nevus can appear in infancy: tardive congenital melanocytic nevus.
» Clinical features:

e Lesions are subdivided by size (Fig.23.1): Small: <1.5cm diameter; medium:
1.5-20cm diameter; large: > 20 cm diameter; the giant or bathing trunk lesions
involve an entire body segment.

e Most congenital melanocytic nevi are heavily pigmented, have a papillomatous
surface and contain hairs. Few if any acquired melanocytic nevus have these
features. At birth, the nevi may be less heavily pigmented or not have promi-
nent hairs.

» Histology: Always junctional and dermal component; the junctional changes at
birth are quite atypical and suggest a malignant melanoma until the history is

vy
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Melanocytic Tumors

C

Fig.23.1 - Congenital melanocytic nevus. a Medium-sized. b Giant. ¢ Nevus pigmentosus
et pilosus.

known; the dermal component usually extends deeply, often following adnexal

structures.

» Diagnostic approach: Clinical examination; then dermatoscopy and photo-
documentation.

» Differential diagnosis: Clinically unique when dark and hairy; at birth if tan, con-
sider café-au-lait macule, nevus spilus, and early epidermal nevus.

» Prognosis: There is a risk of developing malignant melanoma, varying with the
type of congenital melanocytic nevus:

o Large congenital melanocytic nevus: Risk of malignant melanoma is around 10%
(5-30%); tumors often develop in childhood as irregular, frequently amelanotic
nodules in the midst of the tumor. They often arise deep and cannot be readily
appreciated so prognosis is grim.

e Medium and small congenital melanocytic nevus: Risk is much lower, clearly less
than 5%. Change occurs in adult life. When a malignant melanoma develops
within a preexisting nevus, often the precursor lesion was a small congenital le-
sion.

O Note: Despite this worrisome information, do not forget that the vast bulk of
malignant melanoma develop spontaneously, rather than from a preexisting le-
sion.

» Therapy:

e Two goals: (1) Avoid malignant melanoma; (2) cosmetic improvement, as
patients with large disfiguring nevi have marked psychosocial problems.

e Small and medium lesions can be excised, either in a single step or as part of a
staged excision. If larger, skin expanders can be helpful to facilitate closure.
Since the risk of malignant melanoma becomes higher in adult life, the pro-
cedure can be delayed until the child can cooperate.

e Large lesions are a treatment problem. Often staged excision is not even an op-
tion because of the size. Early dermabrasion or curettage removes much of the
melanocyte load and improves cosmetic appearance. Whether it reduces the
risk of malignant melanoma remains controversial.

e Patients should be followed yearly. Parents and then patients instructed in self-
examination. Any new nodules are highly suspicious and should be excised.
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23.3 Melanocytic nevi

Neurocutaneous Melanosis

» Clinical features: Patients with extensive or multiple congenital melanocytic nevi
are at risk of having leptomeningeal involvement with drastic consequences:
e Increased intracranial pressure and hydrocephalus.
e Impingement on brain or spinal column with functional impairments.
o Development of leptomeningeal malignant melanoma, which is almost invaria-

bly fatal.

» Diagnostic approach: Patients with extensive lesions crossing midline or in head
and neck region should be subjected to imaging studies and then followed with
ophthalmology and neurology.

Nevus Spilus

» Synonym: Speckled lentiginous nevus.

» Definition: Congenital lesion consisting of café-au-lait macule speckled with
small melanocytic nevi.

» Clinical features: Irregular tan patch, several cm in diameter, with numerous
small dark macules (lentigenes) or papules (melanocytic nevi) (Fig.23.2). Rarely
associated with systemic findings: nevus spilus syndrome with ipsilateral neuro-
logical findings such as hyperhidrosis or phacomatosis pigmentokeratotica (as-
sociated with nevus sebaceus).

Fig.23.2 - Nevus spilus.

» Histology: The background skin contains increased melanin, while the darker
spots have increased melanocytes, sometimes in nests.

» Differential diagnosis: Early in life, may be confused with Becker nevus or multi-
ple lentigines in mosaic pattern; later distinctive.

» Therapy: Small lesions can be excised; otherwise follow and remove any darker
component that is changing. The risk of malignant melanoma is very low.

Acquired Melanocytic Nevus

» Definition: Benign proliferation of melanocytes; most common human tumor.

» Epidemiology: Everyone has melanocytic nevi; lesions appear first at age 2-3 and
their number usually stabilizes at about 30years of age. Then some lesions may re-
gress.

» Pathogenesis: Even though melanocytic nevi are so common, their pathogenesis
is poorly understood. Accepted trigger factors include early sun exposure (un-
common in areas covered by two layers of clothing), hormones (puberty and
pregnancy), and immunosuppression (flares following chemotherapy or in
HIV/AIDS).
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Melanocytic Tumors

Fig.23.3 - a Acquired melanocytic nevi. b Microscopic picture of junctional melanocytic
nevus with nests of melanocytes in basal layer.

» Clinical features:

e Average patient has 20-40 melanocytic nevi.

e Start as homogenous tan macules, which gradually darken but almost never
exceed 6 mm. Later become papules or nodules (Fig.23.3a).

e (Color varies from patient to patient, and from lesion to lesion, ranging from
skin-colored to tan to red-brown to almost black. In general, older nevi tend to
lose their color.

e Surface may vary from papillomatous to smooth.

O Note: Size >1cm or hair suggests a congenital melanocytic nevus.

» Histology: Traditionally divided into three types:

e Junctional: Nests of melanocytes at dermoepidermal junction; nests are round
to oval and all about the same size (Fig.23.3b).

e Compound: Nests of melanocytes both at the dermoepidermal junction and
through the dermis with varying patterns and degree of dermal involvement.

e Dermal: No increase in melanocytes at dermoepidermal junction; limited to the
dermis; older lesions may have areas with neuroid pattern, fat, or fibrosis.

O Note: Nonetheless, early nevi are usually junctional and old nevi most often
dermal.

> Diagnostic approach: Careful clinical examination. If many lesions or atypical le-
sions are present, then photo-documentation and regular follow-up. Instruct
patient on ABCDE rules (p.389).

» Differential diagnosis: In most instances, the patient can make the diagnosis. The
issue is always: Is there any reason to be suspicious of malignant melanoma? Older
nonpigmented nevi may be mistaken for skin tags or neurofibromas.

» Prognosis: Patients with >50 melanocytic nevi have 5-fold increased melanoma
risk; with >100, 10-fold increase.

» Therapy: Lesions that are likely to be traumatized, as well as those about which
the patient is either worried or cosmetically bothered, can be excised.

Halo Nevus

» Synonym: Sutton nevus.

» Definition: Melanocytic nevus surrounded by hypopigmentation.

» Pathogenesis: A prominent host lymphocytic response attacks the nevus and
may be responsible for its disappearance; at the same time, melanocytes and
melanin in the adjacent epidermis are also destroyed. Often multiple; sometimes
triggered by sunburn.
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23.3 Melanocytic nevi

Fig.23.4 - Halo nevus.

» Clinical features: Papular melanocytic nevus surrounded by white halo
(Fig.23.4). Later nevus may fade or even disappear. Later, pigmentation comes
back.

» Histology: Dense lymphocytic infiltrate that often obscures the residual melano-
cytes.

O Note: Halo nevi may also be the result of a host response to malignant melanoma.
All patients with halo nevi should be checked for other suspicious pigmented le-
sions. In adults, ophthalmologic and genital examinations are indicated, along
with total body examination.

» Therapy: Excision if desired; if multiple lesions, only excise those in which the
nevus is atypical.

Dysplastic Nevus

» Synonym: Atypical nevus.

» Definition: Melanocytic nevi with irregular border, larger size, and collection of
distinctive histological features.

» Epidemiology: 2-8% of whites have dysplastic nevi. They begin developing
during puberty and continue to appear through out life. Dysplastic nevi may be
sporadic or have autosomal dominant inheritance (dysplastic nevus syndrome).

» Pathogenesis: Hormones and sun exposure appear to be the major etiologic fac-
tors.

> Clinical features:

e Dysplastic nevi (Fig. 23.5a)and early malignant melanomas can be identified by
the ABCDE rule; the criteria are most pronounced in melanoma.

- Asymmetry.

- Border: irregular border, leakage of pigment.

- Color: multiple colors, best appreciated with dermatoscopy.

- Diameter: >6mm.

- Elevating or Enlarging: a papule nevus is usually harmless; a flat nevus that
grows or develops a nodular component is suspicious.

e Dysplastic nevi may have a “fried egg” appearance: broad flat nevi (white of
egg) with raised central portion (yolk).

e Sporadic dysplastic nevi are commonly found on the palms, soles, breast,
umbilicus, genital, and perianal regions.

» Histology: The histological features of dysplastic nevi are highly controversial.
They include:

e Junctional proliferation of melanocytes extending beyond the dermal com-
ponent of the nevus (shoulder effect) often with fusion of adjacent nests (bridg-
ing).

e Melanocytes in nests are often spindle-shaped.
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Fig.23.5 - a Patient with multiple dysplastic nevi. b Dysplastic or atypical nevus.

o Fibrosis around the nests (lamellar fibrosis).

e Lymphocytic infiltrates.

e Atypia of melanocytes: most controversial point; some groups say no atypia;
others grade degree of atypia (mild, moderate, severe).

O Note: Many studies have shown that these criteria, greatly simplified here, are
not reproducible, even between expert observers, or even by the same observer
over a period of time. Almost every flat melanocytic nevus shows some of these
features under the microscope.

» Differential diagnosis: Banal melanocytic nevus, malignant melanoma.
» Therapy: If a patient has only one or a small number of dysplastic nevi, excision is
the simplest approach.

Dysplastic Nevus Syndrome

» Synonyms: B-K mole syndrome, familial atypical mole malignant melanoma syn-
drome, melanoma pancreas carcinoma syndrome.

» MIM codes: 155600, 606719.

» Definition: Syndrome with multiple dysplastic nevi, increased risk of malignant
melanoma, and in some pedigrees increased risk of carcinoma of the pancreas or
ocular malignant melanoma. Either familial or sporadic.

» Epidemiology: In contrast to sporadic dysplastic nevi, patients with multiple nevi
are uncommon and those with a family history of melanoma even less common.

» Pathogenesis:

e A number of genes have been associated with familial melanoma syndromes.
The most common are mutations in CDKN2A (p16), a cyclin-dependant kinase
inhibitor at 9p21, or in CDK4, a cyclin-dependent kinase, at 12q13. Both of these
products help control the cell growth cycle. Some patients with p16 mutations
also have an increased risk of pancreatic cancer; in well-established families,
the risk of malignant melanoma is around 50% and pancreatic cancer, 17%.
Many other loci and potential genes have been identified.

e Still no consensus if multiple dysplastic nevi are markers for a predisposition to
develop malignant melanoma or precursor lesions, likely to evolve into malig-
nant melanoma. Most recent work points surprisingly more in the direction of
marker than precursor.
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O Note: Not all families with an increased likelihood of malignant melanoma have
dysplastic nevi.

» Clinical features: These patients have many, many dysplastic nevi—often more
than 100, most common on the trunk, but also on protected sites such as scalp,
breast, and bathing trunks area (Fig.23.5b).

» Histology: Identical to sporadic dysplastic nevus.

> Therapy:

e Family history of atypical moles or malignant melanoma.

e Complete body examination; dermatoscopic evaluation of atypical nevi.

e Excision and histologic examination of especially large, irregular or changing
nevi.

e Documentation: Total body photographs, ideally digital; can be combined with
computer-supported dermatoscopic examination in many systems, such as
Dermascan or Fotofinder.

e Follow-up every 6-12 months with excision of suspicious lesions.

» Patient education:

e Self-examination.

e Avoidance of excessive sun exposure.

o Offer to examine first-degree relatives.

O Note: :

e Dermatoscopy with photodocumentation has proved to be most useful in iden-
tifying suspicious or changing dysplastic nevi.

e Even the most aggressive surgeon cannot cure patients with dysplastic nevus
syndrome; many of their malignant melanomas develop de novo, not from
preexisting nevi.

Spitz Nevus

» Synonym: Spindle and epithelioid cell nevus.

» Definition: Variant of benign melanocytic nevus with distinctive histologic pat-
tern that features considerable atypia and is easily confused with malignant
melanoma.

O Note: When Sophie Spitz described these nevi over 50years ago, she used the
term “benign juvenile melanoma,” showing just what a histologic challenge
these lesions present.

> Epidemiology: The vast bulk of Spitz nevi occur in children; about 1% of histologi-
cally examined melanocytic nevi are Spitz nevi.

» Clinical features: Red-brown papule or nodule, often on face or upper trunk
(Fig.23.6a). History of sudden growth. In adults, no typical appearance.

» Histology: Junctional or compound nevus with spindle cell and/or epithelioid
pattern; symmetrical but with cellular and architectural atypia, including mitoses.
Cells more normal at base with mitoses uncommon. Eosinophilic bodies at junc-
tion (Kamino bodies).

» Differential diagnosis: Two classic differential diagnostic considerations are
mast cell tumor and juvenile xanthogranuloma; other possibilities include
adnexal tumor, hemangioma, arthropod bite reaction, ordinary melanocytic
nevus.

> Therapy: Excision.

O Note: Atypical Spitz nevus describes lesions which cannot be separated with cer-
tainty from melanoma. They should be treated as would be a melanoma.
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23.3 Melanocytic nevi

Fig.23.6 - a Spitz nevus. b Pigmented spindle cell nevus (Reed nevus).

Pigmented Spindle Cell Nevus

> Synonym: Reed nevus.

» Definition: Superficial heavily pigmented melanocytic nevus, sharing some fea-
tures of Spitz nevus.

» Clinical features: Dark flat or slightly raised papule usually on extremities of
young adults; more common in women (Fig.23.6b).

> Histology: Nests of spindle cells at the dermoepidermal junction with horizontal
orientation parallel to skin surface. Marked melanin both in macrophages and in
the epidermis, including stratum corneum.

» Diagnostic approach: Very distinctive starburst pattern on dermatoscopy.

» Differential diagnosis: Dysplastic nevus, malignant melanoma.

» Therapy: Excision.

Congenital Dermal Melanosis

There are a number of congenital lesions in which there are spindled melanocytes

and melanin in the dermis, imparting a blue-gray color:

» Mongolian spot: Blue-gray sacral patch; common in black and Asian children;
usually resolves by 5years of age (Fig.23.7). No biopsy needed, but very subtle
presence of spindle-shaped melanocytes.

» Nevus of Yamamoto: Mongolian spot in extrasacral location, such as hands and
feet; rare, and tends not to resolve.

> Nevus of Ota (nevus fuscoceruleus ophthalmomaxillaris): Common in Japa-
nese; most often involves women; affects area served by 1st and 2nd branches of
trigeminal nerve; sclera also pigmented. Usually present at birth; rare develop-
ment of malignant melanoma. Major cosmetic problem in Japan, where it is rela-
tively common.

» Nevus of Hori: Bilateral acquired nevus of Ota.

Fig.23.7 - Mongolian spot.
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> Nevus of Ito (nevus fuscoceruleus deltoideoacromalis): Same as nevus of Ota,
but affects shoulder girdle.

» Therapy: Ruby and alexandrite lasers are most helpful for destroying the dermal
melanin.

Blue Nevus

» Definition: Benign tumor consisting of dermal proliferation of spindle-shaped
melanocytes.

» Clinical features: Firm blue-gray to almost black flat-topped 1-2cm papule;
often acral or on face (Fig.23.8a). Cellular variant usually on buttocks, and larger.

» Hi
L]

stology:

Ordinary blue nevus: Spindle-shaped cells, varying degrees of melanin, some-
times in melanophages; junctional changes uncommon (Fig. 23.8b).

Cellular blue nevus: Plump epithelioid cells and neuroid area, in deep dermis
and often into subcutaneous fat; sometimes with satellite lesions. Mitoses and
necrosis suggest a malignant blue nevus.

Combined nevus: Usually combination of blue nevus and compound nevus; no
special clinical considerations.

Deep penetrating nevus: Variant or relative of blue nevus with both junctional
nests and a spindle-cell proliferation that extends deep into the dermis, often
along adnexal structures, or may involve subcutaneous fat.

» Differential diagnosis: Clinical: malignant melanoma, pigmented dermatofi-
broma, traumatic tattoo; histological: malignant melanoma, especially melanoma
metastasis.

» Therapy: Excision.

Fig.23.8 - a Blue nevus. b Micrograph of blue nevus with marked melanin and spindle-
shaped cells.

23.4 Malignant Melanoma

Overview

> Synonym: Melanoma (both terms used throughout this book).
» Definition: Malignant tumor of melanocytes.
» Epidemiology:

The lifetime risk of malignant melanoma for white Europeans increased
dramatically from 1:1500 in 1935 to 1:75 in 2000, representing a doubling of in-
cidence every 10-15years (Fig. 23.9). In Australia and Southwestern USA, life-
time risk is 1:25. Uncommon in blacks and Asians (annual incidence 2-4/mil-
lion). B
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Lifetime risk of melanoma in Germany
1:75

T T T T T Fig.23.9 - Increasing incidence of
1935 1960 1980 1990 2000 malignant melanoma.

e Male:female ratio 1:1.5; uncommon in children; most occur between
30-70years of age; varies with type.

» Pathogenesis: Risk factors include (up to 10%):

o Genetic predisposition (familial melanoma syndromes) (up to 10%).

e Excessive sun exposure and sunburns < 20years of age, especially as infants.

e Number of melanocytic nevi (>50), which correlates with childhood sun expo-
sure.

e Presence of atypical melanocytic nevi.

e Skin types I and II (p.50).

e About ?/5 of malignant melanomas develop novo; /5 arise in melanocytic nevi.

» Biology: Melanomas have two relatively distinct growth phases:

e Horizontal or radial phase: Melanoma starts with abnormal junctional melano-
cytes; expands laterally in most instances for long period of time; number of
different clones can establish themselves with differing growth capabilities.
Tumors in this phase rarely metastasize.

o Vertical phase: Tumor cells break through the basement membrane and begin to
grow down into the dermis. Once the basement membrane has been bridged,
the melanoma has the potential to metastasize.

» Prevention:

e Melanomas should be preventable tumors, as they develop in full sight of the
patient and family in most cases.

e Two steps are essential for early detection of malignant melanoma:

- Patients must learn how to identify suspicious melanocytic nevi and then to
present promptly for evaluation and treatment.

- Every physician must have an appreciation of the morphology of early malig-
nant melanomas so that every visit to the doctor is a form of screening ex-
amination.

Clinical Features

There are four clinico-pathologic subtypes:
» Superficial spreading melanoma (SSM):

e Most common type; 60%; age peak 40-60years.

e Irregularly pigmented, poorly circumscribed, often polycyclic macule or
plaque; usually > 6 mm; over time frequently develops hypopigmented areas of
tumor regression, as well as new nodules representing invasive tumors (vertical
growth phase) (Fig.23.10).
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Fig.23.10 - a Superficial spreading melanoma. b Nodule and area of regression of the
tumour shown in a.

e Described by Fitzpatrick as “red, white, and blue” tumor.

e Usually on trunk in men; lower legs in women.

e Differential diagnosis: Pigmented Bowen disease, pigmented flat seborrheic
keratosis, dysplastic nevus.

> Nodular melanoma (NM):

e About 20%; age peak 40-60years.

e Dark-brown papule or nodule; rarely pink or skin-colored (amelanotic);
frequently ulcerated (outgrows vasculature and is traumatized) (Fig.23.11a).
Circumscribed, with little hint of peripheral spread.

e Prototype of vertical growth phase with very short period of horizontal spread.

e Prognosis usually worst because diagnosed at a thicker stage.

Caution: Nodular melanomas can be less than 6 mm in diameter.

o Differential diagnosis: Pigmented basal cell carcinoma, irritated seborrheic ker-
atosis, porocarcinoma, pigmented squamous cell carcinoma, thrombosed
vascular tumor (senile angioma), angiokeratoma, pyogenic granuloma, es-
pecially if nail fold and amelanotic, angiosarcoma.

> Lentigo maligna melanoma (LMM):

e About 10%; peaks > 60years with increasing incidence until death.

e Areas of chronic light exposure; most often face.

e Large irregularly pigmented macule, often with areas of regression; as long as
confined to epidermis, known as lentigo maligna melanoma in situ.

e When clinical nodule develops or tumor is found in dermis on microscopic ex-
amination, then LMM (Fig.23.11b).

e Better prognosis because of very long radial growth phase.

o Differential diagnosis: Pigmented actinic keratosis, solar lentigo (flat seborrheic
keratosis).

» Acral-lentiginous melanoma (ALM):

e 5%; most common melanoma in dark-skinned individuals.

e Occurs on areas without hair follicles; otherwise resembles SSM or NM.

e Several clinical variants:

- Subungual melanoma: May present as dark streak in nail, with streaks of pig-
ment in nail fold (Hutchinson sign) and extension to finger tip; when
amelanotic, may be mistaken for pyogenic granuloma (Fig.23.11c).

- Digital melanoma: Typical on tips of toes or less often fingers; or less often
palmoplantar; later lesions can be confused with tinea nigra (p. 121).
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Fig.23.11 - a Nodular malignant melanoma.
b Lentigo maligna melanoma. ¢ Acral-lentiginous
melanoma.

Melanoma and Preexisting Nevi

» About 25% of melanomas show histological signs of preexisting melanocytic
nevus.

» Of these nevi, 40% are congenital, 60% dysplastic.

» Giant congenital melanocytic nevi undergo malignant change early in life; smaller
lesions much later.

Special Variants of Melanoma

» Amelanotic malignant melanoma: Skin-colored or pink; more often nodular or
subungual, but any melanoma can be amelanotic. Extremely difficult to recognize;
differential diagnostic considerations include vascular tumors, Spitz nevus, basal
cell carcinoma.

> Verrucous or polypoid malignant melanoma: May at same time be amelanotic;
verrucous, or papillomatous surface; almost always confused with seborrheic ker-
atosis or verrucous nevus.

» Mucosal melanoma: Can involve mouth, pharynx, trachea, genitalia, and anorec-
tal region; variants of ALM; usually recognized late in course and thus with dismal
prognosis. Differential diagnostic considerations include benign racial hyper-
pigmentation, amalgam tattoos, and mucosal melanotic macules.
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Uveal melanoma: About 5% of melanomas; relatively good prognosis.
Meningeal melanoma: Rare, occurs in patients with neurocutaneous melanosis.
Gastrointestinal melanoma.

Metastatic malignant melanoma: Metastases can be extremely hard to identify,

as clinically they may be amelanotic or erythematous, while histologically they

may be epidermotropic. When multiple lesions are present in a known melanoma
patient (Fig.23.12), the diagnosis is easier.

» Occult melanoma: Presents as metastatic disease with no evidence of primary
tumor. Assumption is that primary melanoma has either undergone complete re-
gression or was internal. Even at autopsy, mystery sometimes remains. Accounts
for 5-8% of patients in referral centers.

» Desmoplastic/neurotrophic melanoma: Usually presents as LM of face or arms,
but evolves into scar- or keloid-like lesion; diagnosis first made histologically.

M Caution: Be suspicious of facial keloid following removal of any poorly defined
pigmented lesion.

» Other histologic variants: Melanomas may resemble ordinary or Spitz nevi

under the microscope; making this diagnosis simply indicates a degree of uncer-

tainty in the diagnosis. Balloon cell nevi and melanomas have large cells with clear
cytoplasm; they are only identified histologically.

Yyvyyy

Melanocytic Tumors

Fig.23.12 - Widespread cutaneous metastases from
malignant melanoma.

Histology

The distinction between melanoma and atypical nevus is the most difficult one in

dermatopathology. Some of the features favoring melanoma are:

» More single melanocytes than nests at the dermoepidermal junction.

» Atypical melanocytes at all levels of the epidermis.

» Atypical melanocytes in dermis.

» Mitoses, especially abnormal mitoses, in all levels of tumor; most worrisome at

base.

Lack of maturation of melanocytes in deeper levels.

» Asymmetry because of overall pattern, as well as variations in cell size, color and
nature of infiltrate.

» Immunohistochemistry: No one specific melanoma marker. S100 has highest
sensitivity but identifies melanocytes of all types and many other cell lines. HMB-
45 and Melan A/Mart 1 are more specific (>90%) for malignant melanoma. Pro-
liferation markers such as Ki-67/MIB 1 also useful.

v
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Diagnostic Approach

» Clinical examination, dermatoscopy, and photo-documentation.

» Employ the ABCDE rules (see p.389) to identify suspicious nevi and early malig-
nant melanomas.

» Pruritus, bleeding, and ulceration are worrisome signs in nevi, but usually occur
too late in the evolution of a melanoma to be of much help in improving outlook.

» Perform excisional biopsy if any suspicion of malignant melanoma exists; in-
cisional biopsies should be reserved for rare cases of LMM that are too large for ex-
cision.

» As diagnostic certainty increases, more and more often the tentative diagnosis of
malignant melanoma is made and the lesion excised with appropriate margins,
avoiding a re-excision. Ultrasonography with a 20-50MHz head can be used for
preoperative assessment of tumor thickness but plays no role in diagnosing malig-
nant melanoma.

Dermatoscopy

The principles of dermatoscopy are discussed in Chapter 2, but expanded here. Der-
matoscopic examination usually make it possible to rapidly separate melanocytic le-
sions from other pigmented tumors such as pigmented basal cell carcinoma, derma-
tofibroma, seborrheic keratosis, and vascular tumors. It is also the most useful way to
distinguish between benign and malignant melanocytic tumors, and certainly the
most reliable way to monitor atypical pigmented lesions for changes over time, using
computer-assisted photodocumentation and analysis.

The clinical criteria used for identifying melanoma, such as symmetry, border, and
color, are partly transferable to a dermatoscopic examination (Tables 23.1, 23.2), but
the dermatoscopy criteria are much more detailed and specific, so considerable ex-
perience and training is required (Figs.23.13-16).

Differential Diagnosis

» The greatest clinical difficulties are provided by melanocytic lesions, especially
dysplastic nevus, pigmented spindle cell nevus, Spitz nevus, blue nevus.

» Nonmelanocytic lesions may also be troublesome; they include pigmented actinic
keratosis, pigmented basal cell carcinoma, irrigated seborrheic keratosis, pyogenic
granuloma, thrombosed hemangioma, angiokeratoma, dermatofibroma.

Staging

» Once the diagnosis of malignant melanoma has been established, the following
procedures are routinely employed for lesions >1.00 mm in thickness and can be
employed in selected cases for thinner lesions:
e Routine laboratory evaluation.
e Chest radiograph.
e Sonography of regional lymph nodes, abdomen, pelvis, and retroperitoneum.
o Sentinel lymph node biopsy.
e Inhigher risk patients (stage IIB and higher), imaging studies (CT, MRI, PET) and

tumor marker levels may be helpful.

> Prognostic parameters: The most important prognostic parameters are obtained
from the histological interpretation of the excisional biopsy (T). The tumor thick-
ness according to Breslow is reproducible and of prognostic significance, as is the
presence or absence of ulceration. The Clark level is only rarely independently use-
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Table 23.1 - Dermatoscopic criteria for melanoma

Pigment network
Irreqular

Thickened trabeculae
Other criteria

Branched streaks

Radial streaks and pseudopods

Black dots

Veil

Gray-blue areas

N
(°%]

23.4 Malignant Melanoma

Irregular meshwork, with tumor progression—loss
of network

Parts of the network become thickened

At the border of the lesion, the meshwork falls
apart, leaving thickened dark brown-black rem-
nant

Histological equivalent: confluent pigmented
melanocytic nests

Melanocytic Tumors

Further continuation of process with pigmented
streaks extending into normal skin as residua of ir-
regular pigment network. When thickened distally,
known as pseudopods

Histological equivalent: irregular pigmented nests
at junction in periphery

Caution: When radial streaks and pseudopods
form a star burst pattern around tumor, diagnosis
is usually pigmented spindle cell tumor (Reed
tumor).

Very dark, round-oval structures about 0.1 mm in
diameter, mainly in periphery

Histological equivalent: melanocytes or melanin in
the stratum corneum

White veil-like areas over a dark background
Histological equivalent: orthokeratosis or hyper-
keratosis

Gray-blue to gray-black areas are typically areas of
regression in a melanoma

Histological equivalent: areas of regression with
melanophages in papillary dermis

Table 23.2 - Dermatoscopic risk estimation for melanocytic tumors
(after Kenet and Fitzpatrick)

Risk group Dermatoscopic criteria
Low risk Regular pigment network, with no other melanoma criteria
Medium risk Irregular pigment network, more prominent at periphery, with no other

melanoma criteria

High risk Irregular pigment network with other criteria (branched streaks, radial
streaks, pseudopods, black dots, veil, and gray-blue areas)
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3

Fig.23.13 . Dermatoscopy of malignant melanoma. 1 Asymmetry in all axes. 2 Atypical
network. 3 Blue-white veil. 4 Irreqular dots. 5 Irreqular streaks at periphery (Image courtesy
of Prof. Dr. Helmut Kerl MD, Graz, Austria.)

b 2 4
Fig.23.14 . Malignant melanoma. a Lesion on back. b Dermatoscopy of malignant
melanoma shown in a: 1 Asymmetry in all axes. 2 Blue-white structures. 3 Irregular streaks.
4 Atypical network. 5 Dotted vessels. (Images courtesy of Prof. Dr. Helmut Kerl MD, Graz,
_Austria.)
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Melanocytic Tumors

Fig.23.15 - Malignant melanoma. a Lesion on temple. b Dermatoscopy of malignant
melanoma shown in a: 1 Asymmetry in all axes. 2 White structures. 3 Asymmetrically pig-
mented follicles. 4 Annular granular structures. (Images courtesy of Prof. Dr. Helmut Kerl
MD, Graz, Austria.)

Fig.23.16 - Dermatoscopy of malignant melanoma. 1 Asymmetry in all axes. 2 Blue-
white veil. 3 Irreqular dots and globules. 4 Irregular blotches. 5 Irregular streaks. (Image
courtesy of Prof. Dr. Helmut Kerl MD, Graz, Austria.)

ful, such as in selected body sites for tumors < 1.00 mm in thickness (Figs.23.17,
23.18).

» When evaluating lymph nodes, the number of positive nodes and the degree of in-
volvement (clinically apparent vs. clinically occult) are significant, as well as the
presence of ulceration in primary tumor (N). In considering metastases (M),
visceral metastases have a worse prognosis than cutaneous. See Tables 23.3 and
234.
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Epidermis
Dermis
- Papillary dermis

- Reticular dermis

O@QOO%O% gg‘éOOOQOOOOO Subcutaneous fat

Fig.23.17 - Measuring the thickness of a tumor with an ocular micrometer to determine
the Breslow depth. The measurement is taken from the stratum granulosum to the deepest
point; melanoma cells extending along hair follicles are not measured.
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Fig.23.18 - Clark levels of malignant melanoma.

ant melanoma

Table 23.3 - TNM classification of mali

T <1.00mm a) without | b) with—ulceration or Clark level
vV

T2 1.01-2.00 mm a) without / b) with—ulceration

T3 2.01-4.00mm a) without / b) with—ulceration

T4 >4.00mm a) without / b) with—ulceration

Nla Involvement of 1 LN with micrometastasis

N1b Involvement of 1 LN with macrometastasis

N2a Involvement of 2-3 LN with micrometastasis

N2b Involvement of 2-3 LN with macrometastasis

N2c Satellite or in-transit metastases without LN involvement

N3 4 or more involved LN or satellite or in-transit metastases with LN

involvement, or ulcerated primary tumor with LN involvement
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tified during surgical procedure

Table 23.3 - Continued 'g
Lymph nodes (N) g
..................................................................................... =
Micrometastasis LN involvement detected with histologic ex- &

amination, such as after sentinel LN dissec- B~

tion g

Macrometastasis Clinically palpable LN involvement or iden- E
K]

S

M1 Distant metastases in skin, LN, or subcu-
taneous fat with normal LDH

M2 Pulmonary metastases with normal LDH

M3 All other metastases, or any metastases

with elevated LDH

LN = lymph node.
Based on American Joint Committee on Cancer (AJCC) criteria, 2002.

Table 23.4 - Staging of malignant melanoma with pathologic criteria

Stage T N M Criteria

0 Tis NO MO  Tis in situ melanoma

1A Tla NO MO T =1.00mm without ulceration

1B T1b NO MO  T=1.00mm with ulceration or Clark level IV-V
T2a NO MO T 1.01-2.00 mm without ulceration

1A T2b NO MO T 1.01-2.00 mm with ulceration
T3a NO MO T 2.01-4.00 mm without ulceration

1IB T3b NO MO T 2.01-4.00mm with ulceration
T4a NO MO T >4.00mm without ulceration

Ic T4b NO MO T >4.00mm with ulceration

A T1-4a N1a MO  All T1-4a and 1 LN with micrometastasis
T1-4a N2a MO  All T1-4a and 2-3 LN with micrometastasis

1B T1-4a N1b MO All T1-4a and 1 LN with macrometastasis

T1-4a N2b MO  All T1-4a and 2-3 LN with macrometastasis

T1-4b N1a MO All T1-4b (with ulceration) and 1 LN with micro-
metastasis

T1-4b N2a MO All T1-4b (with ulceration) and 2-3 LN with micro-
metastasis

T1-4alb  N2c MO All T = ulceration and in-transit or satellite
metastases without LN involvement

Continued »
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Table 23.4 - Continued

Stage T N M Criteria
e T1-4b N1b MO  All T1-4b (with ulceration) and 1 LN with macro-
metastasis
T1-4b N2b MO All T1-4b (with ulceration) and 2-3 LN with macro-
metastasis
Any T N3 MO  Any T with 4 or more LN with macrometastasis or
any T with ulceration and macroscopic or in-transit
metastases
I\ Any T AnyN M1 Distant metastases

LN = lymph node.
Based on American Joint Committee on Cancer (AJCC) criteria, 2002.

Sentinel Lymph Node Biopsy

» Procedure recommended for tumors > 1 mm thickness.

» Sentinel lymph node is the first node in the regional drainage basin.

» Radioactive colloid injected about tumor with lymph node scintigraphy; then after
period of time (4-24 hours), patent blue dye injected about tumor; scintigraphy
and visual inspection for blue dye used to identify sentinel node (or nodes).

» Histologic status of sentinel lymph is of great prognostic importance; regardless of
tumor thickness;

e Negative SLN — 85% 5-year survival.
e Positive SLN — 30% 5-year survival.
e If SLN biopsy is positive, regional lymph node dissection is carried out.

O Note: SLN biopsy is still a staging procedure; many studies are in progress to deter-
mine if it contributes to an improved survival..

Therapy

Malignant Melanoma
» Curable when recognized early and excised. When lymph node involvement or
distant metastases occur, the prognosis is grave, although new therapeutic ad-
vances have increased the survival time for patients in this group.
» Primary tumor:
e Excision is treatment of choice.
e Margin of safety:
- Tumors =1 mm thickness — 1cm excision margin.
- Tumors >1mm thickness — 2 cm excision margin.
» Melanomas on the face or in acral or anogenital sites may be excised using micro-
scopic control of margins.
> Adjuvant therapy:

e There is no proven increased survival for patients with any category of malig-
nant melanoma following adjuvant chemotherapy, radiation therapy, or hyper-
thermic limb perfusion with chemotherapy agents.

e All patients with high-risk melanomas (stage IIB or higher) should be offered
adjuvant immunotherapy as part of a clinical study. The most promising agent
is interferon-ay, but the most effective regimen has yet to be determined.
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Metastatic Malignant Melanoma

» Dismal outlook, with 6-9 months mean survival time.

» In-transit or satellite metastases should be surgically removed as far as possible. If
multiple inoperable metastases are confined to a limb, hyperthermic perfusion
with chemotherapy agents (for example with melphalan and TNF a) achieves a
high remission rate (80%) but is fraught with complications and does not prolong
life. Other possibilities include cryotherapy, laser ablation, topical immunother-
apy.

» If LN metastases are identified, radical LN dissection is required. Adjuvant im-
munotherapy should be offered.

» Radiation therapy is the treatment of choice for bone and brain metastases. Iso-
lated inoperable brain metastases (< 3-5) should be irradiated individually with
sterotactic convergence radiation. In addition, fotemustine 100 mg/m? i.v. can be
added. Dexamethasone should also be administered to reduce brain edema.

» If there are multiple brain metastases, then whole brain irradiation can combined
with chemotherapy including fotemustine 100 mg/m? i.v. on days 1, 8, and 15;
then 5week pause, combined with temozolomide 150-200 mg/m? orally every
4weeks. Both agents cross the blood-brain barrier well.

»> Distant metastases:

e Dacarbazine (DTIC) 800 mg/m?i.v. every 4 weeks until progression occurs is the
standard approved monotherapy, with about 20% response rate.

e Polychemotherapy (many different regimens available) offers slightly higher
response rates (20-30%) but with considerably more side effects.

e High-dose interleukin (IL)-2 is a potential first line therapy in patients in good
general health (high Karnofsky score).

e Combined chemo- and immunotherapy (for example, DTIC, cisplatin, inter-
feron-a and IL-2) achieves response rates as high as 50%. In individual cases,
complete, long-lasting remissions are achieved. Such treatment should only be
offered as part of a clinical study; with more than 1500 patients already treated,
analysis shows a clear advantage over chemotherapy alone.

e Solitary brain, liver, and lung metastases can be removed by surgery; 5-year
survival up to 20% if truly only one metastasis.

e Histamine increases the effect of IL-2 on liver metastases.

> Experimental therapy: Because of the dismal outlook for metastasis malignant
melanoma, many experimental therapies are in development. Dendritic cell vacci-
nation and gene therapy protocols are available, as well as administration of
tumor-infiltrating lymphocytes and lymphokine-activated killer cells. All such ap-
proaches must be offered as part of clinical studies.

> Follow-up:

e (linical evaluation should be carried out every 3-6 months for 10years, de-
pending on the stage of the primary tumor. The current German guidelines are
shown in Table 23.5.

O Note: Dermatologic evaluation must be part of all malignant melanoma follow-
up, because patients with malignant melanoma have an increased risk of
developing a second melanoma.

» Early diagnosis of LN metastases: Routine sonography (7.5-14MHz) of in-
transit area and regional nodes, coupled with fine needle aspiration, improves
sensitivity.

» Tumor markers: S100, tyrosinase, and MIA all have been proposed as markers for
recurrent disease. They may be better for following response to therapy than for
discovering early metastases. In addition, false-positive results cause considerable
anxiety and expense.

Melanocytic Tumors
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g Table 23.5 - Follow-up of patients with malignant melanoma
£ Stage  Thickness Clinical examination LN sono- Laboratory Other
E graphy imaging
P e TP P E L P LR E R LR CPELPEPPEPPERPD
‘; Years Years
S 1-5 6-10
e
[~]
E <Tmm g.6mo. q.12 - - -
= mo.
I+ >1mm g.3mo. g.6mo. q.6mo. q. 6 mo. -
e g.3mo. g.6mo. q.3-6mo. q. 3-6 mo. q. 6 mo.
Ivb prn prn prn prn prn

LN = lymph node.
a Frequency can be reduced after 3years.
b Allinvestigations for stage IV patients must be individualized.

» Oncologic terminology: The terms oncologists use to describe responses to ther-
apy are often not known to patients and physicians. Some of the most common
terms are shown in Table 23.6.

Table 23.6 - Oncologic terms for therapeutic responses

Complete remission (CR) Disappearance of all signs of tumor for 4weeks

Partial remission (PR) Tumor reduction >50% for 4 weeks

No change (NC) or stable dis- ~ Tumor reduction <50% or tumor progression < 25% or

ease no change in parameters

Duration of remission Period of time between achieving remission and recur-
rence of tumor

Total survival Period of time between onset or therapy and death of
patient

Recurrence-free survival Period of time between tumor-free status and recurrence
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24 Cysts and Epidermal Tumors

24.1 Cysts
Epidermoid Cyst

» Synonyms: Infundibular cyst, epidermal inclusion cyst, sebaceous cyst (common
term, but completely incorrect).

» Definition: Cyst whose wall consists of stratified epithelium with stratum cor-
neum.

» Pathogenesis: Most arise from the infundibulum, the upper part of the hair fol-
licle above the site of entry of the sebaceous duct. Some are true inclusion cysts fol-
lowing trauma, usually to palms or soles, where a fragment of epidermis is
embedded in dermis; others follow severe acne.

» Clinical features: Slowly growing, skin-colored, firm cystic structures, usually
with visible central pore, ranging in size from 0.5 to 5.0 cm (Fig. 24.1). Most com-
monly on face or trunk. Two clinical variants include:

o Scrotal cysts: Multiple epidermal cysts on scrotum, often calcified.
e Gardner syndrome (p.368): May present with multiple epidermoid cysts in

childhood.

»

Fig.24.1 - Multiple epidermoid £
cysts.

» Histology: Cyst wall resembles normal epidermis with granular layer, inner layers
thinner than basal layer, and stratum corneum; cyst contents are keratin arranged
in layers. If cyst ruptures, keratin induces foreign body reaction with giant cells
containing slivers of keratin (cornflakes sign).

» Differential diagnosis: Trichilemmal cyst.

» Therapy: Simple excision or extraction where small incision is made with scalpel
or punch and then cyst contents extruded and cyst wall removed with curved for-
ceps.

O Note: If the cyst wall is not completely removed, recurrences are more likely.

» Definition: Tiny variant of epidermoid cyst.
» Pathogenesis: Milia may be primary or secondary:
e Primary milia: Tiny retention cysts of vellus hair follicle or rarely eccrine glands.
Occasionally multiple and grouped: plaque-like milia.

407 :

All rights reserved. Usage subject to terms and conditions of license.

24

Cysts and Epidermal Tumors



p

Cysts and Epidermal Tumors

Trichilemmal Cyst

v
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e Secondary milia: Develop following trauma (dermabrasion) or subepidermal
blistering diseases (bullous pemphigoid, porphyria cutanea tarda, junctional
and dystrophic epidermolysis bullosa), presumably from small fragments of
epithelium landing in dermis.

Clinical features: 1-2mm dome-shaped white-yellow papules, favoring face

(cheeks, temples, periorbital).

Histology: Exactly like epidermoid cyst; just smaller, except in rare cases of ec-

crine milia when sweat gland remnants can be seen.

Differential diagnosis: Plane warts, xanthomas, syringomas.

Therapy: Incision and expression of contents; laser ablation.

Trichilemmal Cyst

>

Synonyms: Pilar cyst, isthmus-catagen cyst, wen.

Definition: Cyst arises deeper in hair follicle with wall showing keratinization
pattern without flattening of cells or granular layer.

Pathogenesis: Often familial tendency; suggestion of autosomal dominant inher-
itance.

Clinical features: Most lesions are on scalp (90%); rest on face, neck, upper trunk.
70% multiple; 30% solitary. Firmer than epidermoid cyst, no central pore; contents
compact keratin with cheesy nature and smell.

Histology: Keratinocytes in cyst wall show no tendency to flattening; abrupt
transition to homogenous glassy keratin (trichilemmal keratinization). Often cal-
cified.

Therapy: See epidermoid cyst.

Proliferating Trichilemmal Cyst

>

Synonym: Proliferating pilar tumor.

Definition: Poorly understood tumor arising in connection with trichilemmal
cysts. Some view tumor as benign; others consider it an extremely low-grade
squamous cell carcinoma growing initially into a cyst cavity.

Clinical features: Slow-growing nodule, sometimes eroded or ulcerated. More
common in elderly women. Sometimes accompanied by other banal trichilemmal
cysts. Can reach monstrous size.

Histology: In early cases, remnants of cyst wall with atypical nests and strands of
keratinocytes with trichilemmal keratinization extending into or toward cyst
lumen. Later obliteration of cystic structure and appearance of squamous cell car-
cinoma.

Differential diagnosis: Squamous cell carcinoma, pilomatrical carcinoma, basal
cell carcinoma, malignant cylindroma.

Therapy: Excision; follow-up as squamous cell carcinoma.

Dermoid Cyst

Definition: Embryologic epidermal cyst containing adnexal structures; no rela-
tion to the benign ovarian teratoma known by the same name.

Pathogenesis: Result of abnormal embryonic fusion, usually in midventral loca-
tions, leading to entrapment of epidermis in dermis.

Clinical features: Midline cyst 1-4cm present at birth; most common site is be-
tween eyes.

Histology: Cyst wall shows normal epidermis with hairs, sweat glands, and rarely
bone or even teeth.
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Trichilemmal Cyst 24

» Differential diagnosis: Epidermoid or trichilemmal cyst; in newborn, ectopic
neural tissue, vascular tumors.

M Caution: Before surgery, consult an expert and carry out imaging studies on all
suspected dermoid cysts to exclude ectopic neural tissue (nasal glioma,
meningioma).

> Therapy: Excision.

Steatocystoma

» Synonym: True sebaceous cyst.

» Definition: Epithelial cyst whose wall contains small sebaceous glands.

» Pathogenesis: Multiple lesions may be inherited in autosomal dominant manner.

» Clinical features: Three clinical settings:

e Steatocystoma simplex: Solitary often flaccid cyst, clinically identical to epider-
moid cyst.

o Steatocystoma multiplex: Multiple flaccid yellow cysts appearing usually at
puberty favoring anterior chest, neck, axillae, genitalia.

o Oldfield syndrome: Rarely steatocystoma are associated with intestinal polypo-
sis, analogous to Gardner syndrome (p.368); relationship controversial.

» Histology: Cyst wall usually collapsed and crenulated (notched) with tiny se-
baceous glands.

» Differential diagnosis: Eruptive vellus hair cysts appear very similar, are usually
somewhat smaller and more papular; they contain numerous vellus hairs as well
as sebaceous glands. Some feel two conditions are part of a spectrum. Keratocysts
are usually part of nevoid basal cell carcinoma syndrome (p.435), but can also be
sporadic. Identical to steatocystoma with crenulated cyst wall, but no sebaceous
glands found.

» Therapy: Excision or laser ablation; systemic isotretinoin produces improvement
in multiple lesions, usually short-lived when therapy is discontinued.

Cysts and Epidermal Tumors

Ganglion

» Synonym: Digital mucous cyst (for special variant).

» Definition: Benign cyst arising from joint capsule or tendon, consisting of fibrous
capsule containing mucinous material.

> Pathogenesis: Ganglion cysts can be viewed as herniations of synovial tissue.

» Clinical features: A true ganglion cyst is a soft tissue lesion occurring most com-
monly about the wrist. The ganglion variant familiar to dermatologists is the dig-
ital mucous cyst, a shimmering blue cystic structure almost always at the proximal
border of a finger or toe nail. The associated nail is often distorted.

» Histology: A ganglion is a true cyst. The digital mucous cyst is a pseudocyst, as the
mucinous joint fluid is surrounded by granulomatous response, not a cyst wall.

» Diagnostic approach: Larger cysts can be transilluminated. Digital cysts can be
punctured; a clear gelatinous material oozes out.

» Differential diagnosis: The larger cysts over joints may be confused with
lipomas, neuromas, chondromas, and exostoses. The digital lesion is clinically dis-
tinctive.

» Therapy: Ganglion cysts are usually removed by orthopedic or hand surgeons. The
connection to a joint space is established with dye injection and then the connec-
tion tied off. The same procedure is often necessary for the digital mucous cyst, as
other approaches such as drainage, intralesional corticosteroids, and superficial
ablation often produce only short-term improvement.

409 :

All rights reserved. Usage subject to terms and conditions of license.



p

Cysts and Epidermal Tumors

24.2 Epidermal and Organoid Nevi

Mucocele

Oral pseudocyst; results from bite or other trauma interrupting minor salivary gland
duct with extravasation of mucinous material and histiocytic reaction. Presents as
glistening dome-shaped nodule, usually as site of bite trauma. On histology, no cyst
wall. Easily excised or otherwise destroyed. A sialolith or salivary duct stone may tem-
porarily block off a duct, causing a mucocele-like swelling that resolves spon-
taneously as the obstruction clears.

24.2 Epidermal and Organoid Nevi

Epidermal Nevus

» Synonym: Verrucous nevus, nevus verrucosus.

» Definition: Focal area of abnormal epidermal development following Blaschko
lines and having a variety of histologic patterns, sometimes associated with sys-
temic abnormalities (epidermal nevus syndrome).

» Pathogenesis: There is considerable overlap between epidermal and organoid
nevi, so both are considered together. A true epidermal nevus has an abnormal
pattern of keratinization. Any mutation that can cause diffuse disturbances in ker-
atinization (epidermolytic hyperkeratosis, Darier disease) or isolated lesions
(porokeratosis) can also present as an epidermal nevus, the result of somatic
mosaicism occurring early in embryonic life. Organoid nevi feature both epider-
mal and adnexal structures.

» Clinical features: An epidermal nevus is always present at birth, but sometimes
not recognized as it may be flat, perhaps slightly pigmented, and only later be-
come hyperkeratotic (Fig.24.2). Soft and hard epidermal nevi can be distin-
guished; the former is papillomatous, similar to a skin tag or fleshy melanocytic
nevus, while the latter is warty. Both may range in color from pale tan to dark
brown. Most typical locations are face, neck, upper trunk.

» Histology: Typically, papillomatosis and varying degrees of hyperkeratosis.

» Diagnostic approach: History (present at birth), clinical examination; biopsy for
confirmation.

a4 Fig.24.2 - Epidermal nevus.
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24.2 Epidermal and Organoid Nevi

» Differential diagnosis: Other epidermal nevi, other linear lesions. In the absence
of history, a large seborrheic keratosis cannot be separated with certainty from a
small epidermal nevus.

» Therapy: Excision (often serial excisions if large); dermabrasion, cryosurgery, and
laser ablation may be successful for more superficial lesions.

» Synonym: ILVEN is an acronym for inflammatory linear verrucous epidermal
nevus.

» MIM code: 163200.

> Epidemiology: Women more often affected.

» Pathogenesis: ILVEN is exceptional in that it appears later in life. The suggestion is
that there is a mutation in mosaic pattern, which predisposes certain areas of the
skin to develop a dermatitic response.

» Clinical features:

e Linear psoriasiform or dermatitic streaks, usually on extremities.
e Appears later in life; not visible at birth.
e ILVEN syndrome possible, association with other developmental anomalies.

> Histology: Without a history, easily mistaken for psoriasis or psoriasiform der-
matitis with acanthosis, hyperkeratosis, and a dermal inflammatory cell infiltrate
with exocytosis.

» Differential diagnosis: Other linear lesions especially lichen striatus.

> Therapy: Excision; treatment with antipsoriatic measures such as vitamin D ana-
logues sometimes helpful.

Acantholytic Dyskeratotic Nevus

» Synonym: Segmental Darier disease, segmental Hailey-Hailey disease.

» Pathogenesis: Mosaic with mutation in ATP2A2 gene (responsible for Darier dis-
ease) or ATP2C1 gene (responsible for Hailey-Hailey disease). Described as type I
mutation by Happle, as abnormal skin arises on background of normal skin. A type
I segmental Darier disease, for example, occurs when a patient with Darier dis-
ease experiences loss of their normal allele in a mosaic pattern and develops even
more severe skin disease in this location.

» Clinical features: Cannot be clinically separated from other epidermal nevi.

> Therapy: Excision when possible; otherwise, retinoids sometimes help, as they do
for the systemic disorder.

Nevus sebaceus

» Synonym: Organoid nevus, Jadassohn nevus.
» Definition: Prototype of organoid nevus with increase in all epithelial com-
ponents, especially the sebaceous glands.
> Pathogenesis: Once again, somatic mosaic with lesion following Blaschko lines.
» Clinical features: Nevus sebaceus is one of the few epidermal nevi that is clini-
cally distinct (Fig.24.3):
e At birth, hairless yellow-orange plaque usually on scalp or temple.
e At puberty, becomes thicker, nodular or verrucous.
e Variety of tumors develop within nevus:
- Trichoblastoma is most common.
- Syringocystadenoma papilliferum also typical.
- Basal cell carcinoma can occur, but extremely rare.
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24.2 Epidermal and Organoid Nevi

Fig.24.3 - Nevus sebaceus.

Histology: Biopsies taken before puberty are relatively nondistinct, showing
small sebaceous glands and sometimes abundant eccrine glands. When a
thickened lesion is biopsied, then numerous sebaceous, eccrine, and apocrine
glands, as well as abortive hairs, are seen beneath a papillomatous epidermis.
Diagnostic approach: History, clinical examination; biopsy only needed if lesion
is changing.

Differential diagnosis: Other epidermal nevi, especially if not on scalp.
Therapy: Excision.

ecker Nevus

Synonym: Melanosis neviformis Becker.

Definition: Type of organoid nevus with hyperpigmentation, increased hairs, and

often increased smooth muscles.

Epidemiology: Relatively common malformation.

Pathogenesis: Type of organoid nevus involved hairs and smooth muscles;

marked increase in androgen receptors explains flare at puberty. More easily rec-

ognized in men because of response to androgens. No increase in melanocytes.

Clinical features:

e Large patch or plaque; present at birth, but usually ignored. First sign is hyper-
pigmentation, but most dramatic change is growth of hairs during puberty
(Fig.24.4). Usually on trunk.

e Hairs may become erect with rubbing if there is an associated smooth muscle
hamartoma at base.

e Area is hormonally sensitive; sometimes acne occurs, confined to nevus.

Fig.24.4 - Becker nevus.
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24.2 Epidermal and Organoid Nevi

o Becker nevus syndrome: Combination of one or more Becker nevi with ipsilateral
breast hypoplasia, skeletal anomalies (ipsilateral shoulder girdle or arm hypo-
plasia, scoliosis, vertebral anomalies) and other cutaneous malformations.

» Histology: Increased basal layer melanin, normal number of melanocytes. Thick
mature but normal hairs. In many cases, proliferation of arrector pili (smooth
muscle).

» Differential diagnosis: Usually misdiagnosed as some form of melanocytic
nevus; other possibilities include café-au-lait macule (early), nevus spilus, atypi-
cal dermal melanosis.

» Therapy: None needed; generally too large for excision.

Other Epidermal and Organoid Nevi

» Hair follicle nevus: Area of hypertrichosis with multiple hairs, often in immature
stages and in peculiar groupings. When an accessory tragus (cartilaginous rest
anterior to ear) is sectioned tangentially, it is often misinterpreted as hair follicle
nevus.

» Angora hair nevus: Similar to hair follicle nevus, but with long hypopigmented
hairs; not described as solitary finding but just in angora hair nevus syndrome.

» Apocrine nevus: Similar to nevus sebaceous but contains only excess apocrine
glands.

» Eccrine nevus: Similar to nevus sebaceous but contains only excess eccrine
glands.

» Eccrine angiomatous hamartoma: Linear lesion usually on legs, patients com-
plain of localized hyperhidrosis; on biopsy, increased eccrine glands and small
vessels.

» Porokeratotic eccrine nevus: Clinically multiple spines and plugs, which histo-
logically show a parakeratotic column filling the eccrine duct ostia.

» Nevus comedonicus: Lesion with thick comedone-like epidermal invaginations
but without inflammatory lesions of acne.

» Munro nevus: Local area of acne; contains same mutation in FGFR2 (fibroblast
growth factor receptor) as in Apert syndrome (craniosynostosis, skeletal defects,
and severe acne often involving extremities).

Epidermal Nevus Syndromes

The epidermal nevus syndromes feature some of the above mentioned nevi, in asso-
ciation with skeletal, neurological, and other developmental defects. They reflect so-
matic mosaicism, with mutation presumably occurring at an earlier embryonic stage
leading to involvement of multiple systems.

Schimmelpenning-Feuerstein-Mims Syndrome

» Synonym: Nevus sebaceus syndrome.

» MIM code: 163200.

» Definition: Prototype of epidermal nevus syndrome with generalized nevus se-
baceus and multiple anomalies.

» Clinical features:
e Multiple nevus sebaceus, favoring scalp, but widespread, usually unilateral.
e Pigmentary changes including café-au-lait macules and lentigines.
e Ocular, cardiac, and skeletal anomalies; epilepsy; growth retardation.

» Diagnostic approach: Multidisciplinary diagnosis; skin biopsy may help con-
firm.

» Differential diagnosis: Proteus syndrome, other epidermal nevus syndromes.

» Therapy: Symptomatic depending on manifestations; nevus sebaceus can be ex-

cised. .
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24.3 Benign Epidermal Tumors

Proteus Syndrome
> MIM code: 176920.
» Definition: Complex malformation syndrome; Proteus was a Greek god who
could assume many different appearances.
» Pathogenesis: Lethal mutation that is viable only in the mosaic state. Still con-
troversy over which gene is involved.
» Clinical features:
e Ordinary epidermal nevi, but often extensive.
e Large connective tissue nevi (p.438), typically involving hands and feet.
e Areas of hypoplasia of dermis or fat.
e Vascular malformations and lipomas.
e Disproportionate overgrowth of bone and soft tissue producing misshapen
hands and feet.
e Many other abnormalities, involving almost every organ system.
O Note: Joseph Merrick, the “Elephant Man,” had Proteus syndrome, not neuro-
fibromatosis.
» Differential diagnosis: A full-blown case is easy to diagnose; when only a few
features are present, may be confused with vascular malformation syndromes.
» Therapy: Symptomatic; some problems amenable to surgical correction.

CHILD Syndrome

» Mim code: 308050.

» Definition: Congenital hemidysplasia with ichthyosiform nevus and limb defects.

» Pathogenesis: Defect in NHDSL gene involved in sterol synthesis; located at X28;
X-linked dominant inheritance, so only women are affected.

» Clinical features: Rare epidermal nevus syndrome with striking ichthyosiform or
psoriasiform epidermal nevi which strikingly represent the midline, usually as-
sociated with ipsilateral skeletal defects. Favor body folds (ptychotropism). May
wax and wane, so that some formerly considered the CHILD nevus a type of ichthy-
osis. Ipsilateral skeletal defects, as well as a variety of other systemic problems.

» Histology: Often very reminiscent of psoriasis; dermal papillae may contain
foamy cells (verruciform xanthoma, p.315).

» Therapy: Cutaneous lesions may improve with antipsoriatic therapy, such as vi-
tamin D analogues.

Other Epidermal Nevus Syndromes
Systemic involvement has also been reported with Becker nevus, phacomatosis pig-
mentokeratotica (nevus spilus and nevus sebaceus), and angora hair nevus.

24.3 Benign Epidermal Tumors

Seborrheic Keratosis

» Synonym: Verruca seborrhoeica.

» Definition: Common verrucous pigmented tumor, usually after 40years of age.

> Epidemiology: Very common; almost every 60-year-old has at least one sebor-
rheic keratosis.

» Pathogenesis: Unknown; despite histologic similarities, not caused by human
papillomavirus.
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24.3 Benign Epidermal Tumors

» Clinical features (Fig. 24.5):

o Flat type: Smooth flat waxy plaques 0.5 to several cm on trunk; vary from tan to
dark brown, sometimes with visible punctate inclusions (horn pseudocysts).
Acanthotic type: Elevated dome-shaped, usually smooth, often heavily pig-
mented (melanoacanthoma) nodule with inclusions.

e Verrucous type: Paler 0.5-1.5cm tumor with warty surface but without the

punctate papillary hemorrhage so typical of viral warts.

Stalked type: Pedunculated tags with surface changes of seborrheic keratosis,

often in flexures or periorbital.

Irritated seborrheic keratosis: Inflamed or irritated keratosis, secondary to

trauma, irritation, or infection; tend to be smoother and less pigmented, so dif-

ficult to recognize.

e Stucco keratoses: Pale, small keratoses typical on shins and back of feet, but oc-
casionally on forearms and hands. Usually mistaken for warts.

e Dermatosis papulosa nigra: Heavily pigmented small papules on the cheeks of

blacks; present in over 40% of individuals (who rarely have multiple seborrheic

keratoses elsewhere). Not seen in whites.

Leser-Trélat sign: Sudden appearance of multiple small seborrheic keratoses

and skin tags in adult is a variant of acanthosis nigricans (p.485) and should

raise the possibility of an underlying malignancy. Extremely rare; in adults with

multiple seborrheic keratoses there is no cause for concern about cancer

without a history of sudden eruption.

O Note: Seborrheic keratoses grow in crops; very unusual to see a solitary lesion.

If a lesion is atypical (very dark, inflamed), look for other, more normal variants

in the area.

Cysts and Epidermal Tumors

Fig.24.5 - Multiple seborrheic
keratoses.

» Histology: Unifying features are exophytic growth, acanthosis, and horn pseudo-
cysts (epidermal invaginations filled with keratin). Degree of pigmentation varies.
Some lesions very papillomatous with church spires (stucco keratosis, for ex-
ample). Others show clonal proliferation of keratinocytes (Borst—Jadassohn effect).

» Diagnostic approach: Clinical examination; if questions, dermatoscopy is help-
ful.

» Differential diagnosis: Usually no differential diagnosis; sometimes common
warts; if smooth or ulcerated, basal cell carcinoma; if heavily pigmented, melano-
cytic tumors.

» Therapy: Curettage is simplest; cryotherapy, dermabrasion and laser ablation are
alternatives. Cryotherapy should be avoided for dark-skinned patients, such as
those with dermatosis papulosa nigra, as postinflammatory hyperpigmentation is
common.
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24.3 Benign Epidermal Tumors

Solar Lentigo

» Synonyms: Senile lentigo, actinic lentigo, old-age spot, liver spot.

» Definition: Common acquired lesion in older adults; number of synonyms makes
it clear that there is lack of agreement on its exact nature. We few it as flat sebor-
rheic keratosis in sun-exposed skin.

» Clinical features: Usually multiple, tan or brown macules with irregular shape on
sun-exposed areas, especially backs of hands. Often a cosmetic problem. Ink spot
lentigo is a variant with fine lines of pigment in skin folds, as if a drop of ink had
been spilled on skin.

» Histology: Flat seborrheic keratosis with increased basal layer pigment (dirty
feet), but no striking increase in melanocytes and definitely no nests.

» Diagnostic approach: If not clear with clinical examination and dermatoscopy,
biopsy may be needed.

» Differential diagnosis: Pigmented actinic keratosis, Bowen disease, lentigo
maligna melanoma in situ.

» Therapy: Cryotherapy, curettage, camouflage; laser ablation.

Lichenoid Keratosis

» Clinical features: Smooth erythematous papule or plaque, typically on décol-
letage, neck, or beneath breast.

» Histology: Dense lichenoid infiltrate at dermoepidermal junction; sometimes
remnants of flat seborrheic keratosis or actinic keratosis.

» Diagnostic approach: Very difficult to diagnose clinically; dermatoscopy may
help; otherwise biopsy.

» Differential diagnosis: Usually mistaken for basal cell carcinoma.

> Therapy: Excision.

Clear Cell Acanthoma

» Synonym: Degos tumor.

» Clinical features: Scaly plaque or nodule almost always on the shin of older in-
dividuals. Usually solitary, with no tendency to regress. No malignant potential.

» Histology: Numerous glycogen-rich keratinocytes give the epidermis a clear ap-
pearance and the tumor its name. Sharp transition from normal to clear epidermis.
Also acanthosis and sometimes intraepidermal neutrophils, so confusion with
psoriasis possible.

» Differential diagnosis: Poroma, dermatofibroma and old wart are most likely
considerations; an amelanotic malignant melanoma must be excluded. Diagnosis
always microscopic; some eccrine tumors, such as hidroacanthoma simplex, look
quite similar.

» Therapy: Excision.
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24.4 Carcinomainsitu

24.4 Carcinoma in situ

A carcinoma in situ is a neoplasm in which the tumor cells are confined to the
epithelium of origin, without invasion of the basement membrane. If left untreated,
progression to invasive carcinoma may occur.

Actinic Keratosis

> Synonym: Solar keratosis.

» Definition: UVB-induced carcinoma in situ.

» Pathogenesis: Mutations in a variety of genes including telomerase (delayed
apoptosis, prolonged life) and TP53 (delayed apoptosis, accumulation of genetic
damage).

> Clinical features:

e 0.5-2.0cm multiple sharply bordered irregular erythematous patches and
papules with adherent scale, always in sun-exposed areas, more common in
type I skin (Fig.24.6).

O Note: It is often easier to palpate actinic keratoses as “rough spots” than to try
and see them.

Fig.24.6 - a Actinic keratosis. b With squamous cell carcinoma.

e Early lesions (erythematous type) are 1-2mm, with fine telangiectases only;
the hykeratosis comes later.

o Individual lesions may become irritated or inflamed (lichenoid actinic kerato-
sis).

e About 1% of actinic keratoses yearly are expected to change into invasive
squamous cell carcinoma.

» Histology: Epidermis usually atrophic with hyperkeratotic scale, marked varia-
tion in size, and nuclear features of keratinocytes. Characteristic pink and blue as
the hair follicles and eccrine ducts tend not to be involved so their keratin stains
blue, while the intervening abnormal epidermis has pink, often parakeratotic ker-
atin. Lichenoid actinic keratosis shows an intense dermoepidermal junction infil-
trate. Bowenoid actinic keratosis shows more striking individual cell keratiniza-
tion and atypia.

» Diagnostic approach: Strictly a clinical diagnosis; overdiagnosis results in an
unneeded but harmless treatment; underdiagnosis is established at the regular
follow-up all patients with actinic keratoses require.

» Differential diagnosis: In sun-exposed skin, few options. A flat pale seborrheic
keratosis is identical clinically; hyperkeratotic lesions may be confused with
warts.
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: 24.4 Carcinoma in situ

O Note: Actinic keratosis is the most common lesion underlying cutaneous horn.
Other possibilities include squamous cell carcinoma, wart and seborrheic kera-
tosis, but almost any tumor can be present at the base. Histological diagnosis al-
ways needed.

» Therapy:

e Freezing with liquid nitrogen, ideally using a spray device and freezing for
5-10seconds; you will soon acquire a feel for how long to freeze, depending on
lesion thickness and location (more acrally and on scalp). In either case, lesions
become necrotic and then peel or scab off.

e (Curettage with electrodesiccation or cautery, requires local anesthetic.

e Excision, especially if thick, resistant to therapy or suspicious of squamous cell
carcinoma.

e For numerous lesions:

- Topical 5-fluorouracil cream b.i.d. for 10-14 days; lesions become inflamed
and red, then crust and peel off. All residual lesions (survivors) must be
otherwise treated. Can be combined with topical tretinoin.

- Topical imiquimod 3x weekly for 6 weeks.

- Several other topical products available in USA: hyaluronic acid, masoprocol.

- Trichloracetic acid peels, usually >30%, and dermabrasion are more aggres-
sive approaches.

e Photodynamic therapy: Topical application of photosensitizing substance (usu-
ally methyl 6-aminolevulinic acid) followed by irradiation at a wavelength ab-
sorbed by agent. Can be used to identify and then to treat lesions that more
readily absorb the photosensitizer.

Arsenic and Radiation Keratoses

These lesions arise in distinct clinical settings, tend to be more hyperkeratotic than
actinic keratoses, and are generally more likely to progress to squamous cell carci-
noma. They appear years after exposure to the carcinogen, but associated with ar-
senical melanosis or radiation dermatitis. Treatment is the same as for actinic kerato-

SIS.

Bowen Disease

Definition: Squamous cell carcinoma in situ on the skin.

Pathogenesis: Formerly most common triggers were radiation and arsenic;

nowadays human papillomavirus (HPV) seems to be usual cause.

Clinical features:

e Bowen disease: Typically 1-3 cm slightly raised patch, tan to red-brown with
variable scale. Most often truncal but can be anywhere (Fig. 24.7).

e Qver years, Bowen disease evolves into an invasive squamous cell carcinoma,
known as Bowen carcinoma.

e Lengthy debate over association of Bowen disease with internal malignancies;
usually explained by linkage with past arsenic exposure.

Diagnostic approach: Clinical examination, biopsy.

Differential diagnosis:

o Often mistaken for patch of dermatitis. Other possibilities include tinea, psoria-
sis, warts, actinic keratosis, superficial basal cell carcinoma, extramammary
Paget disease.

e Bowenoid papulosis (p.71) is HPV-induced squamous cell carcinoma in situ of
the genitalia; typically hyperpigmented; may undergo spontaneous regression.

Therapy: Excision, curettage and electrodesiccation, laser ablation, or cryo-

surgery.
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Fig.24.7 - Bowen disease.

Erythroplasia of Queyrat

» Pathogenesis: Exactly the same as Bowen disease, but confined to mucous mem-
branes.

» Clinical features: Velvety red patch typically on penis, vulva, perianal area, or
mouth. Speckled leukoplakia in mouth is the combination of erythroplasia with
dyskeratotic areas. Speckled red and white speckled pattern.

» Diagnostic approach: Clinical examination, biopsy.

» Differential diagnosis: Zoon balanitis, other forms of balanitis, psoriasis, lichen
planus, fixed drug eruption.

» Therapy: Excision, superficial destruction; topical 5-fluorouracil under occlusion
can be used in hair-free areas when surgery is not desired.

24.5 Malignant Epidermal Tumors

Squamous Cell Carcinoma (SCC)

» Definition: Malignant epidermal tumor arising from keratinocytes, with potential
for local spread and metastasis.

» Epidemiology: Incidence 100:100000 in men; 50:100000 in women; increasing
in frequency yearly. All statistics are distorted by how many actinic keratoses (SCC
in situ) are counted.

» Pathogenesis: The main factor is UVB exposure, but there are many other factors
including HPV (certainly types 16 and 18; others also implicated include 31, 33,
and 38), radiation therapy, arsenic exposure, chemical carcinogens (tar, pitch), and
immunosuppression (iatrogenic, HIV/AIDS).

» Clinical features: Usually present as hyperkeratotic papule or plaque, often with
crust or ulceration (Fig. 24.8). Difficult to separate from precursor lesions. Growth
rate and risk of metastasis are highly variable (Table 24.1); outlook is best for le-
sions on skin arising from actinic keratoses; worst for lip, penis, and vulva SCC.

> Histology: Keratinocytes are in disarray, with marked variation in cell size and
nuclear features. Individual cell keratinization. Degree of keratinization reflects
degree of differentiation and is used in staging schemes for some tumors such as
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Fig.24.8 - Squamous cell carcinoma. a Early disease of lip. b Hand.

Cysts and Epidermal Tumors

Table 24.1 - Risk of metastasis for squamous cell carcinoma

Form Risk of metastasis (%)
Cutaneous, from actinic keratosis 0.1

Cutaneous, from Bowen disease 2-10

Mucous, from erythroplasia 20-40

oral cavity SCC. Downward growth of atypical keratinocytes into dermis and

development of islands of atypical cells free from epidermis are unequivocal signs

of progression to SCC.

» Diagnostic approach: Clinical examination and biopsy.

O Note: Any actinic keratosis or other carcinoma in situ that is resistant to therapy
or ulcerated should be suspected of being an SCC.

» Differential diagnosis: Keratoacanthoma, irritated seborrheic keratosis, basal
cell carcinoma, warts, adnexal tumors as well as established precursor lesions
such as actinic keratosis, Bowen disease, and erythroplasia, where question is—
Has invasion occurred?.

» Therapy:

e Excision with histologic control of margins. All other approaches are less than
ideal; they include radiation therapy, photodynamic therapy, laser ablation,
and cryosurgery. Some flexibility is reasonable when treating small actinic ker-
atoses that show histologic invasion but are not clinically alarming, as their risk
of spread is almost immeasurable. Utmost caution required when treating lip or
genital lesions.

e [noperable or metastatic SCC are usually treated with palliative protocols bor-
rowed from head and neck oncology programs. Typical agents include
methotrexate or cisplatin combined with doxorubicin or 5-flurouracil.

» Follow-up: Patients should be checked every 3-6 months for 5years, with the in-
terval depending on risk of metastasis. Follow-up also includes checking for
developing of additional tumors, as most patients have multiple SCC precursor le-
sions.
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Verrucous Carcinoma

» Definition: Well-differentiated SCC with variety of clinical patterns and ex-
tremely low risk of metastasis.

» Pathogenesis: Few tumors have been more poorly understood. Verrucous carci-
nomas were long considered to be pseudocarcinomas, as their malignant potential
is so low. In addition, they were described as “warty” but not virally induced. Now
well established that they are low-grade cancers induced by HPV.

» Clinical features: Four distinct clinical forms:

e Ackerman tumor: Indolent thick oral tumor; when multiple, florid oral papillo-
matosis is preferred term.

o Buschke-Lowenstein tumor or giant condyloma: Large persistent destructive
genital wart, involving scrotum, penis, vulva, vagina, cervix, or anus.

e Epithelioma cuniculatum: Persistent destructive plantar wart usually on heel;
cuniculatum refers to rabbit burrows, describing the invasive nature of the
tumor.

e Papillomatosis cutis carcinoides (Gottron): Irregular nodules usually over shins;
relationship to HPV not as clear as with other forms.

» Histology: Proliferation of keratinocytes, often with clear cytoplasm, sometimes
papillomatous, with islands of keratinization and downward-pushing tumor
masses; mitoses uncommon.

» Diagnostic approach: Clinical examination; any persistent verrucous lesion
should be biopsied, especially in these locations. Often multiple biopsies and ex-
pert pathologic consultation required.

» Differential diagnosis: Large warts and other forms of SCC.

» Therapy: Surgical exesion; laser ablation for florid oral papillomatosis.

M Caution: Laser smoke plume may contain HPV particles.

e For advanced disease, treat as any other SCC.

Cysts and Epidermal Tumors

Keratoacanthoma

» Definition: Peculiar tumor of keratinocytes, which often shows spontaneous re-
gression but has histologic features of an SCC.

» Epidemiology: Tumor of elderly people.

» Pathogenesis: Rapid growth suggests viral etiology, but no HPV type definitely in-
criminated; other triggers include UVB, ionizing radiation, and chemical carcino-
gens. Expression of TP53 reduced. Most have follicular features, suggesting that a
keratoacanthoma may involute just as the normal hair follicle does.

> Clinical features:

e Usually on sun-exposed sites in fair-skinned individuals. Usually solitary.

e Starts as innocuous papule; over weeks grows into characteristic delled nodule
1-3cm in diameter with prominent central plug. Sharply defined; adjacent
tissue always normal (Fig. 24.9).

e (an evolve in cutaneous horn (p.417).

e Over months, most keratoacanthomas resolve spontaneously with scarring;
unfortunately, some do not but behave as SCC.

> Variants:

e Giant keratoacanthoma: Rare lesions reach several cm in size.

e Keratoacanthoma centrifugum marginatum: Slowly expanding giant kera-
toacanthoma with prominent border and little tendency for regression.

e Keratoacanthomas of nailbed and mucous are more likely verrucous carci-
nomas.
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24.5 Malignant Epidermal Tumors

Fig.24.9 - Keratoacanthoma.

» Histology: Invaginated keratinocytic tumor with ground-glass cytoplasm,
frequent mitoses, sometimes islands of tumor at base; most dermatopathologists
hedge on the histologic diagnosis, suggesting that keratoacanthoma is likely, but
that a SCC cannot be excluded with certainty.

» Diagnostic approach: If clinical suspicion is high, excisional biopsy is usually
preferable. Punch biopsy not helpful.

» Differential diagnosis: Early stage: verruca or molluscum contagiosum; later,
basal cell carcinoma, squamous cell carcinoma (less sharply defined).

» Therapy:

e Observation rarely practiced because of risk of persistence and destructive be-
havior.

e Simple excision most appropriate.

e Laser ablation or cryosurgery also possible, if diagnosis has been histologically
confirmed (as mentioned, difficult on biopsy).

o Intralesional 5-fluorouracil (0.2-0.3 mL of 50 mg/mL, weekly for 6 weeks) is ef-
fective; intralesional methotrexate or bleomycin are alternatives.

e For multiple keratoacanthomas:
- Single dose of methotrexate 0.5 mg/ kg orally.
- Acitretin 1mg/kg daily for 4 weeks.

Multiple Keratoacanthomas

There are several syndromes with multiple keratoacanthomas:

> Ferguson-Smith syndrome (MIM code 132800): Rare syndrome with autosomal
dominant inheritance, initially described in Scotland, in which patients develop
hundreds of keratoacanthomas. Almost every patient has at least one invasive SCC.
Also known as multiple self-healing epithelioma syndrome, but the name is mis-
leading.

» Eruptive keratoacanthomas (Gryzbowski): Multiple eruptive keratoacan-
thomas over entire body; small (2-5mm) papules, often without central plug;
tend to heal with scarring and in some instances ectropion; some patients have
immune defects.

» Multiple keratoacanthomas (Witten-Zak): Poorly defined group with multiple
keratoacanthomas.

» Muir-Torre syndrome (p.369): 30% of patients have multiple keratoacan-
thomas; many patients with Witten-Zak syndrome may fall into this group, as not
all have accompanying sebaceous neoplasms.

O Note: Always monitor patients with multiple keratoacanthomas for the
development of internal malignancies.
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Merkel Cell Carcinoma

» Synonyms: Merkel cell tumor, neuroendocrine carcinoma, trabecular carcinoma.

» Definition: Dermal or subcutaneous tumor apparently related to epidermal
Merkel cell with rapid growth pattern.

» Epidemiology: Uncommon tumor, affecting elderly almost exclusively in sun-ex-
posed skin. Female predominance.

» Pathogenesis: Tumor cells have many similarities to the epidermal neuroen-
docrine Merkel cells, so Merkel cell carcinoma is regarded as likely epidermal
tumor.

» Clinical features: Rapidly growing blue-red nodules often with telangiectases;
usually on face. Less than 10% truncal. Highly aggressive course, with 30-50%
metastasizing and 10-20% leading to death (Fig. 24.10).

» Histology: Infiltrate of monomorphous indistinct (murky) blue-gray cells, often
arranged in strands or trabeculae. Numerous mitoses. Neuron-specific enolase is
positive; in contrast to metastatic small-cell tumor of the lung (which is otherwise
identical), Merkel cell carcinomas expressed cytokeratin 20, as well as cytokerat-
ins 8 and 18.

» Differential diagnosis: First recognize as separate tumor in the 19705, previously
diagnosed as anaplastic lymphoma; other possibilities include metastasis, sweat
gland carcinoma, and amelanotic malignant melanoma.

» Therapy: Excision with 3cm margins or micrographic surgery. Sentinel lymph
node biopsy and postoperative radiation therapy are both becoming widely used.
Metastases are treated with protocols similar to those employed for small-cell car-
cinoma of the lung, but with little success.

Cysts and Epidermal Tumors

Fig.24.10 - a Merkel cell carcinoma. b Same patient three months later, having declined
therapy.
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Adnexal Tumors

25.2 Benign Tumors with Eccrine Differentiation

25 Adnexal Tumors

25.1 Overview

>

>

Histogenesis: The skin adnexal structures—eccrine, apocrine or sebaceous

glands, hair follicles—can give rise to a baffling array of tumors, mimicking almost

every cell and stage of adnexal development. The most common malignant human
tumor, the basal cell carcinoma, usually shows signs or markers suggesting hair
follicle differentiation, so it is included as a malignant adnexal tumor.

Localization: The distribution of the different adnexal tumors follows that of the

various normal structures; for example, eccrine tumors are expected on the palms

and soles; follicular tumors are not. The classic tumor is a red-brown papule or
nodule in the head and neck region.

Genetics: Solitary adnexal tumors are sporadic events; most patients with multi-

ple adnexal tumors have an autosomal dominant mutation that may lead to other

cutaneous or even systemic abnormalities and can be transmitted to future
generations. For example, a single trichilemmoma means little; multiple tumors
suggest Cowden syndrome and a high risk of breast cancer.

Histology: The tumor should be examined for clues to the line of differentiation:

e Eccrine: Clear cells, myoepithelial cells, pores.

e Apocrine: Decapitation secretion.

e Sebaceous: Holocrine secretion, foamy cells.

e Follicular: Hair germs, mimics of follicular structures.

e When terms such as “resembling” or “derived from” are used below, they
simply suggest how the tumors look microscopically. We recognize that the
tumors may arise from stem cells and only share features with specific struc-
tures. There is also considerable controversy over the type of differentiation; for
example, eccrine spiradenomas and cylindromas are caused by the same muta-
tion in the Brooke-Spiegler syndrome, but one is considered eccrine; the other,
follicular or apocrine.

Differential diagnosis: In most instances, the differential diagnosis is other

adnexal tumors and basal cell carcinoma. Only exceptions to this rule will be

stated.

Therapy: In almost every case, the treatment is excision.

25.2 Benign Tumors with Eccrine

Differentiation

Eccrine Hidrocystoma

>
>

Definition: Cyst derived from dermal component of eccrine duct.

Clinical features: Translucent yellow or light blue cystic tumor, typically around
eyes (Fig.25.1). More common in women. Occasionally appear in crops suddenly,
but then more likely reactive with ductal occlusion.

Histology: Small cyst with colorless contents whose wall is composed of ductal
cells.

Differential diagnosis: Apocrine hidrocystoma.

Therapy: Excision.
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Adnexal Tumors

Fig.25.1 - Eccrine hidrocystoma.

Eccrine Poroma

» Definition: Tumor derived from the intraepidermal and/or upper dermal com-
ponent of the eccrine duct.

» Clinical features: Skin-colored or erythematous solitary papule or nodule typi-
cally on soles (60%), palms (20%) or scalp (Fig. 25.2). Tends to be painful (because
of location) and bleed (highly vascularized tumor). Usually appears in middle-
aged adults.

» Histology: Strands of uniform cuboidal basaloid tumor cells arising from epider-
mis, containing ductal elements; if totally intraepidermal (hidroacanthoma sim-
plex), if no epidermal connections (dermal duct tumor).

» Differential diagnosis: On the palms and soles, often mistaken for a wart; on the
scalp, usually diagnosed as a vascular tumor.

» Therapy: Excision.

Fig.25.2 - Eccrine poroma
on sole.

Syringoma
» Definition: Benign tumor that resembles the eccrine dermal duct.
» Clinical features:

e More common in women, starting in puberty. Usually multiple skin-colored to
yellow papules (Fig. 25.3). Most common site is periorbital, although axillae,
umbilicus, and genital region also seen. Rarely on scalp, but then with alopecia.

e Eruptive syringomas: Sudden onset of multiple papules usually on trunk; usu-
ally in young women. Sometimes spontaneous regression occurs. Occasionally
inherited in autosomal dominant manner.
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25.2 Benign Tumors with Eccrine Differentiation

Fig.25.3 - Multiple syringomas in
typical periorbital location.

> Histology: Small tubular structures in dermis surrounded by thickened connec-
tive tissue; thin epithelial strands (fancifully compared to tadpoles) also present.

» Differential diagnosis: Xanthelasma, other xanthomas, plane warts; on trunk,
disseminated granuloma annulare, eruptive vellus hair cysts.

» Therapy: In most instances, best left alone; if cosmetically disturbing, a variety of
destructive measures including laser ablation, dermabrasion or electrosurgery is
possible. Recurrences are the rule.

Eccrine Spiradenoma

» Definition: Tumor from secretory component of eccrine sweat duct.

» Epidemiology: More common in women; may be multiple (Brooke-Spiegler syn-
drome).

» Clinical features: 0.3-5.0cm intradermal solitary nodule with red-brown color;
usually painful. Most often head, neck, upper trunk.

> Histology: Dense nests of basaloid epithelial cells associated with larger less
dense cells producing rosette pattern.

» Differential diagnosis: Painful skin tumors; ANGEL mnemonic (p. 714).

» Therapy: Excision.

Clear Cell Hidradenoma

» Synonym: Eccrine acrospiroma.

» Definition: Solid-cystic eccrine tumor, dominated by secretory clear cells.

» Clinical features: 0.5-2.0cm solid tumor; no favored sites.

» Histology: Nodules composed of clear tumor cells (glycogen-rich cells which have
lost their content during fixation), admixed with small blue cells and myo-
epithelial cells.

Therapy: Excision.

v

Mixed Tumor

» Synonym: Chondroid syringoma.

» Definition: Adnexal tumor with either eccrine or apocrine differentiation, ductal
structures, and a prominent chondroid stroma.

» Clinical features: Typically 0.5-3.0cm firm nodule in head and neck region.

» Histology: Ductal structures embedded in cartilage-like stroma; if decapitation
secretion is seen, apocrine; otherwise, eccrine.

» Therapy: Excision.
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25.3 Benign Tumors with Apocrine
Differentiation

Accessory Nipple

» Definition: Congenital malformation with additional nipples formed along milk
line; often erroneously considered a tumor and thus included here.

> Pathogenesis: Polythelia (multiple nipples) sometimes associated with Wilms
tumor.

» Clinical features: Red-brown papules located along lines extending from axillae
through nipples to groin. Soft brown asymptomatic papule; rarely identified clini-
cally. Rarely may be tender, have discharge, or fluctuate with menstrual periods.

> Histology: Increased amount of smooth muscle fibers coupled with excessive
mammary glands which are of apocrine origin.

» Differential diagnosis: Dermatofibroma, melanocytic nevus.

» Therapy: Excision.

Apocrine Hidrocystoma

» Definition: Cyst whose wall shows apocrine differentiation.

» Clinical features: Solitary cystic tumor, usually periorbital. May be dark blue to
black (hydrocystome noire). On lid, may arise from glands of Moll.

» Histology: Cyst wall with apocrine secretion; may have hemorrhage or lipofuscin
imparting color.

» Differential diagnosis: Eccrine hidrocystoma, thrombosed hemangioma, blue
nevus, basal cell carcinoma.

» Therapy: Excision.

Hidradenoma Papilliferum

» Definition: Papillomatous adenoma with apocrine differentiation.

» Clinical features: Dermal nodule, usually on labia, generally asymptomatic, ap-
pears after puberty.

» Histology: Complex nodule of interlacing strands of glandular epithelium with
decapitation secretion.

» Differential diagnosis: Endometriosis, Bartholin gland cyst, epidermoid cyst.

» Therapy: Excision.

Syringocystadenoma Papilliferum

» Definition: Papillomatous adenoma of distal apocrine duct, often with connection
to epithelium.

» Clinical features:

e Papule or plaque; usually red-brown, generally with central pore or erosion;
70% are on head.

e (an be present at birth in linear arrangement.

e Second most common tumor to development in nevus sebaceus (p.411); 30%
seen in this setting.

» Histology: Compound papilliferous tumor with stroma rich is plasma cells and al-
most always epidermal connection. Otherwise similar to hidradenoma papil-
liferum.

> Therapy: Excision.
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25.3 Benign Tumors with Apocrine Differentiation

Cylindroma

> Synonym: Turban tumor.
» Definition: Complex adenoma whose pattern of differentiation is disputed.
» Clinical features: Two separate patterns:

e Solitary cylindroma:

- Negative family history.

- Several cm firm hairless tumor on scalp or less often face.

- Histology: Nodules of basaloid tumor cells surrounded by a dense PAS-posi-
tive hyaline membrane.

- Therapy: excision.

e Multiple cylindromas:

- Brooke-Spiegler syndrome.

- Mutation in CYLD1, tumor suppressor gene, autosomal dominant inherit-
ance.

- Three different adnexal tumors may be present in same patient: cylindroma,
spiradenoma, and trichoepithelioma.

- Clinical features: On scalp, numerous flesh-colored to pink nodules, hairless;
when numerous, fancifully compared to a turban (Fig.25.4). Often tri-
choepithelioma in the midface and scattered spiradenoma; clinical distinc-
tion impossible with overlaps both clinically and histologically.

- Differential diagnosis: Other multiple adnexal tumors, nevoid basal cell carci-
noma syndrome; on scalp, trichilemmal cysts, metastases.

- Therapy: Extremely difficult, complex surgical procedures (scalpectomy
with grafting; dermabrasion, extensive laser ablation).

» Synonyms: Papillary adenoma, erosive adenomatosis of nipple, florid papilloma-
tosis of nipple, subareolar duct papillomatosis.

Definition: Adenoma of the milk ducts, usually associated with surface erosion.
Epidemiology: Uncommon, usually in middle-aged women.

Clinical features: Unilateral crust or erosion of nipple; often tender or burning.
Diagnostic approach: Biopsy mandatory to exclude Paget disease.

Histology: Cohesive mass in disarray composed of normal ductal and glandular
elements.

» Differential diagnosis: Paget disease, Bowen disease, nipple dermatitis, psoriasis.
» Therapy: Excision.
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25.4 Benign Tumors with Sebaceous Differentiation

Paget Disease of Breast

» Definition: Intraductal carcinoma of the breast extending to involve nipple with
invasion of epidermis by malignant cells.

» Epidemiology: Almost exclusively limited to women.

» Clinical features: Unilateral sharply bordered area of crusting or erosion on
nipple. Generally no underlying mass can be palpated.

> Histology: Epidermis contains numerous clear cells positive for carcinoembry-
onic antigen (CEA) and generally above the basal layer. Underlying intraductal
tumor seen only rarely in biopsy.

» Diagnostic approach: Biopsy, breast examination, appropriate imaging studies.

» Differential diagnosis: Nipple adenoma, Bowen disease, nipple dermatitis, psori-
asis; histologically, superficial spreading melanoma.

» Therapy: Surgery and follow-up management following guidelines for carcinoma
of the breast.

Extramammary Paget Disease

» Definition: Intraepidermal growth of malignant adnexal tumor or underlying car-
cinoma, not located on the nipple.

» Clinical features: Most common site is anogenital region, where urogenital and

rectal carcinomas must be excluded. Less often periumbilical (gastrointestinal car-

cinoma), axillary (breast carcinoma or apocrine carcinoma), external ear canal

(ceruminous carcinoma).

Histology: Identical to Paget disease of nipple.

Diagnostic approach: Biopsy, search for underlying tumor.

Differential diagnosis: Chronic dermatitis, Bowen disease.

Therapy: Excision; often difficult to provide curative surgery because of extent of

lesion, unclear margins and underlying tumor. Laser ablation and photodynamic

therapy useful for palliation.

yvyyy

25.4 Benign Tumors with Sebaceous
Differentiation

Ectopic Sebaceous Glands

» Definition: Sebaceous glands found on hairless surfaces.

» Clinical features: Most common are Fordyce glands or spots on lips: tiny yellow
papules that are totally asymptomatic but sometimes annoy patient. Other com-
mon sites are nipple (Montgomery tubercle) and genitalia (labia and penis, where
known as Tyson glands).

> Therapy: None needed.

Sebaceous Hyperplasia

» Synonym: Senile sebaceous hyperplasia.

» Definition: Most common sebaceous lesion; accumulation of enlarged, otherwise
normal glands around a central follicle.

» Clinical features: Clinically distinctive, rosette of yellow tiny papules just beneath
skin surface, arranged around a dilated hair follicle with central dell. Usually mul-
tiple, <5mm in size. More common in renal dialysis patients.
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25.5 Benign Tumors with Hair Follicle Differentiation

» Differential diagnosis: Basal cell carcinoma is usual mistake, but clinically dis-
tinctive.

> Therapy: None needed; excision is cosmetically disturbing; laser ablation
possible. Some patients have hundreds; then systemic retinoids may provide
some help.

Sebaceous Adenoma

» Definition: Dermal tumor comprised of normal sebocytes with some disarray in
glandular organization.

» Clinical features: Solitary tumor, usually on head and neck region, frequently
crusted; yellow color often not appreciated.

» Histology: Enlarged sebaceous lobules with an increased basaloid or undifferen-
tiated peripheral zone; usually have connection to surface.

» Differential diagnosis: Basal cell carcinoma.

> Therapy: Excision.

Sebaceoma

> Synonym: Sebaceous epithelioma.

» Definition: Benign sebaceous tumor with marked loss of lobular pattern.

» Clinical features: No clinically distinct features; usually facial nodule in older
adult.

» Histology: Basaloid tumor masses with at least foci of sebocytes and with no un-
equivocal signs of basal cell carcinoma.

» Differential diagnosis: Basal cell carcinoma, sebaceous adenoma.
O Note: Unusual or multiple sebaceous tumors, especially cystic tumors, suggest

Muir-Torre syndrome (p.369).
> Therapy: Excision.

25.5 Benign Tumors with Hair Follicle
Differentiation

Trichofolliculoma

» Definition: Organoid hair follicle tumor.

» Clinical features: One of the few adnexal tumors with distinctive clinical fea-
tures: firm nodule with central pore through which pokes a bundle of wispy, fine
hairs. Usually on scalp or face.

» Histology: Thickened dilated hair follicle with budding extending into dermis;
some buds differentiate into complete follicles.

» Differential diagnosis: Melanocytic nevus, basal cell carcinoma.

» Therapy: Excision.

Trichoblastoma

» Definition: Recently defined group of hair follicle tumors, all featuring hair germs
and matrical cells in varying patterns.

» Clinical features: No distinctive features; dermal nodule, usually in head and
neck region.
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» Histology: Crucial feature is basaloid tumor islands without peripheral palisading
and without cleft formation (two hallmarks of basal cell carcinoma). Lesions may
have large or small tumor nodules with lacy or sieve-like pattern, or with predom-
inance of stromal proliferation (desmoplastic trichoblastoma). Adamantinoid tri-
choblastoma is clear cell tumor with rich lymphocytic infiltrate; also known as
lymphadenoma.

» Differential diagnosis: Basal cell carcinoma; Ackerman has renamed BCC as tri-
choblastic carcinoma.

» Therapy: Excision.

Trichoepithelioma

» Synonym: Superficial trichoblastoma; if multiple, epithelioma adenoides cysti-
cum.

» Definition: Most common benign hair follicle tumor; incomplete differentiation
toward hair follicle.

» Clinical features:
o Solitary trichoepithelioma:

- Facial papule or nodule; not distinct.

- Histology: Basaloid tumor strands and nests with small follicular cysts and
without definite features of basal cell carcinoma.

- Differential diagnosis: Overlaps with basal cell carcinoma.

- Therapy: Excision.

e Desmoplastic trichoepithelioma:

- Flat-topped facial papule or plaque; very often on chin.

- Histology: Similar to solitary lesion but with prominent desmoplastic
stroma, thinner tumor stands.

- Differential diagnosis: Clinically always mistaken for basal cell carcinoma;
histologically shares features with syringoma and microcystic adnexal carci-
noma.

- Therapy: Excision.

e Multiple trichoepitheliomas:

- Brooke syndrome (part of Brooke-Spiegler syndrome [p.428]) with muta-
tion in CYLD gene but at different point.

- Onset in puberty of multiple firm papules in perinasal and midface region;
can also involve scalp, neck, and trunk.

- Sometimes basal cell carcinomas develop amidst the otherwise benign le-
sions.

- Differential diagnosis: Tuberous sclerosis, nevoid basal cell carcinoma syn-
drome, multiple syringomas, other adnexal tumors.

- Therapy: Dermabrasion or laser ablation; recurrences common. If single le-
sion is worrisome, excision.

Trichoadenoma

» Synonym: Nikolowski tumor.

» Definition: Rare tumor, seemingly composed of many tiny trichilemmal cysts.

» Clinical features: Plaque or nodule, usually on head or neck; rarely buttocks.

» Histology: Dermal tumor with many tiny cystic spaces whose lining resembles
follicular infundibulum.

» Differential diagnosis: Basal cell carcinoma, microcystic adnexal tumor, other
adnexal tumors.

> Therapy: Excision.
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Fibrofolliculoma/Trichodiscoma

» Synonym: Mantleoma.

» Definition: Benign tumors arising from mantle zone—perifollicular connective
tissue just above entry of sebaceous duct.

» Clinical features:

e Usually numerous 2-4 mm flesh-colored papules on face and trunk; solitary le-
sions hard to recognize.
o Multiple lesions suggest Birt—-Hogg-Dubé syndrome (p.367).

» Histology: Fibrofolliculomas (or perifollicular fibromas) have a normal follicle
with lacy branches surrounded by dense connective tissue stroma. A trichodis-
coma represents the late stage of a fibrofolliculoma and has simply dermal fibrosis.
The initial suggestion that a trichodiscoma was related to the hair disk (Haar-
scheibe) sensory organ common in animals was incorrect, but the name has been
retained.

» Diagnostic approach: Patients with multiple tumors at risk for renal carcinoma.

» Therapy: Dermabrasion or laser ablation.

Adnexal Tumors

Pilomatricoma

» Synonym: Calcifying epithelioma of Malherbe; also written pilomatrixoma.

» Definition: Common cystic tumor with differentiation toward hair follicle matrix.

» Epidemiology: One of the most common childhood tumors, except for epider-
moid cysts and lipomas, but also seen in adults.

» Clinical features: Firm 0.5-5.0cm dermal nodule, almost always head and neck
location especially anterior to ear or in eyebrows (Fig. 25.5). If superficial, has blue-
red tones, may ulcerate and discharge pathognomonic chalky granules.

> Histology: Distinctive histological picture: dermal nodule with basaloid tumor
cells, bland matrix with empty spaces (ghost cells), and usually calcification and
peripheral inflammation.

» Differential diagnosis: Infected epidermoid cyst, actinomycosis, cutaneous
osteoma, other adnexal tumors.

> Therapy: Excision.

Trichilemmoma

» Definition: Benign tumor with differentiation pattern suggesting outer root
sheath.

» Pathogenesis: HPV implicated in solitary trichilemmomas, which may be old
warts.

» Clinical features: Solitary warty tumor, usually facial; when multiple, consider
Cowden syndrome (p.367).
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25.6 Malignant Adnexal Tumors

» Histology: Papillomatous tumor with thickened follicle containing numerous
clear cells with basaloid band at periphery.

» Differential diagnosis: Wart, other adnexal tumors.

» Therapy: Excision.

Adnexal Tumors

25.6 Malignant Adnexal Tumors

» Pathogenesis: The only common malignant adnexal tumor is basal cell carci-
noma. All others are very uncommon. Some appear to be malignant equivalents of
benign tumors; eccrine porocarcinoma is one of the most common members of the
group. Controversial if such tumors arise from benign tumor or are malignant from
start with similar differentiation. Other malignant sweat duct tumors do not seem
to have a benign equivalent. The malignant tumors are often very difficult to dis-
tinguish from squamous cell carcinoma and should be treated as such, with a risk
for metastasis.

» Several malignant adnexal lesions have already been considered because they fit
didactically better elsewhere; included in this group are proliferating trichilem-
mal cysts as well as Paget disease and extramammary Paget disease.

Basal Cell Carcinoma (BCC)

» Synonym: Basal cell epithelioma.

» Definition: Heterogenous group of low-grade malignant cutaneous tumors,
characterized by differentiation markers usually associated with hair follicle
development, locally aggressive but almost never metastatic.

» Epidemiology: Most common malignancy in humans: incidence 200/100000 in
men, 100/100000 in women but gap narrowing. Incidence has doubled over past
two decades. Most patients are > 50years of age.

» Pathogenesis: The cell of origin of BCC has long been argued. Since it is the most
common human malignancy, the question is not insignificant. Most BCC arise from
epidermal cells differentiated in the direction of the primitive hair bulb. Thus the
term trichoblastic carcinoma has been proposed but has not won acceptance. The
main trigger appears to be UVB, but this is not the only factor, because BCCs are ex-
tremely uncommon on the backs of the hands where actinic keratoses are
frequent. The underlying genetic mutations in BCC frequently involve the PATCH
gene or other members of the sonic hedgehog signaling pathway, resulting in
overexpression of transcription factor Gli1, as suggested by research in nevoid BCC
syndrome.

» Clinical features:

O Note: Key unifying clinical features of BCC include pearly nodules and telan-
giectases; always look for these (Fig.25.6a).

e Most common site is face; 80% arise above the line connecting the corner of
mouth to the ear lobe. Multiple lesions are more common on trunk. No mucosal
lesions.

e Nodular BCC: Most common variant, pearly, telangiectatic dome-shaped nodule
or ring of papules; often with central ulceration (Fig. 25.6 b,c).

- Differential diagnosis: Adnexal tumors.

o Superficial or multicentric BCC: Flat, tan to red-brown patch, often with scaly
and with a pearly border when carefully examined; usually on trunk; often a
history of arsenic or radiation exposure (Fig.25.6d).

- Differential diagnosis: Dermatitis, Bowen disease, extramammary Paget dis-
ease, psoriasis, tinea corporis.
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Fig.25.6 - Basal cell carcinoma. a On nose, showing typical pearly border. b Nodular BCC.
c Large ulcerated BCC. d Multiple superficial BCC secondary to arsenic exposure.

e Pigmented BCC: Both nodular and superficial BCCs can be pigmented; melanin
accumulates in tumor cells. More common in dark-skinned individuals. Rarely
occurs in people with blue eyes.

- Differential diagnosis: Malignant melanoma (dermatoscopy), melanocytic
nevus, blue nevus, pigmented seborrheic keratosis, angiokeratoma.

o Sclerosing (sclerodermiform) BCC: Atrophic plaque, often with telangiectases or
ulcer, but no other stigmata of BCC. Typically in lines of embryonic fusion
around nose or ears. Desmoplastic dermal response far exceeds the prolifera-
tion of tumor cells. Margins difficult to determine clinically, causing treatment
problems.

- Differential diagnosis: Scar, desmoplastic trichoepithelioma, morphea.

e Rodent ulcer: Older name for predominantly ulcerated BCC usually on forehead
or scalp, but sometimes in midface.

o Ulcus terebrans: Extremely aggressive BCC invading underlying structures such
as large vessels, bones, even meninges; frequently fatal but mercifully rare.
Causes of death include uncontrolled bleeding and infection.
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» Histology: The histologic spectrum is as wide as the clinical. The unifying feature
is collections of basaloid tumor cells with peripheral palisading and stromal re-
traction. The tumors may mimic many aspects of hair follicle differentiation:

e Nodular BCC: Large tumor islands, sometimes with cystic degeneration,

analogous to holocrine secretion.

Keratotic BCC: Hair follicle differentiation with keratinization.

Adenoid BCC: Glandular elements mimicking apocrine glands.

Adamantinoid BCC: Clear cell differentiation resembling enamel organ.

Superficial or multicentric BCC: Tiny buds arise from basal layer, mimicking

primitive hair germ.

e Pigmented BCC: Typical pattern but with excess melanin; no proliferation of
melanocytes.

o Sclerosing (sclerodermiform) BCC: Thin strands of basaloid tumor cells sur-
rounded by thickened bundles of collagen.

» Diagnostic approach: Clinical examination and biopsy. Dermatoscopy is also
helpful for pigmented or otherwise puzzling BCC. Fortunately BCC is a straightfor-
ward pathological diagnosis, even when clinical questions exist.

» Therapy: The aim is complete removal and thus a 100% cure, and as good a cos-
metic result as can be obtained. There are many ways to achieve this gratifying
goal:

o Surgical excision with histologic control and cosmetic closure is the treatment
of choice. Micrographic surgery should be employed for recurrent, sclerosing,
or otherwise difficult BCC. Recurrence rate should be less than 5%, in expert
hands.

e Alternatives all have somewhat higher recurrence rates. They include:

- Cryosurgery: Suitable for superficial BCC. Two freeze-thaw cycles should be
used. Cryosurgery for nodular lesions is also possible, but requires a thermo-
couple so that tumor-killing parameters can be obtained. Disadvantages in-
clude lack of histologic control, recurrences, and scarring.

- Radiation therapy: Best for elderly patients with numerous lesions or in diffi-
cult locations. Often recommended for lid lesions. 60-70 Gy, fractionate in
3-5Gy administered 3-5x weekly. For deeper lesions, consult radiation ther-
apy regarding electron beam therapy.

O Note: Even around the eyes, surgical procedures now usually achieve better
results than radiation therapy.

- Photodynamic therapy: Useful for superficial and small lesions; new pro-
cedure, so long-term recurrence rates not well-established.

- Curettage and electrodesiccation or cautery: Formerly widely used for super-
ficial or small lesions; scarring and high recurrence rate limit its use today to
exceptional situations.

- Laser ablation: Lack of histologic control gives laser therapy the same dis-
advantages as curettage.

- Topical imiquimod or 5-fluorouracil can be used over a long period of time,
usually 3x weekly for 6 weeks, for superficial BCC.

e There is no effective chemotherapy regimen for the rare cases of metastatic BCC.
A standard approach is cisplatin 100 mg/m? every 3 weeks, perhaps combined
with 5-fluorouracil. Fluids should be forced and 12.5g of mannitol given just
prior to cisplatin. Other regimens incorporate systemic retinoids.

» Follow-up: Every patient with BCC is likely to develop several more. Thus, at a
bare minimum patients should be checked yearly; in the sunbelt of the USA, every
6 months is standard. New lesions can be identified and promptly treated at the
same time as previous sites are monitored for recurrences.

Adnexal Tumors
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Nevoid Basal Cell Carcinoma Syndrome

Synonyms: Basal cell nevus syndrome, Gorlin-Goltz syndrome.

MIM code: 109400.

Definition: Genodermatosis with numerous BCC and multiple developmental

anomalies; autosomal dominant inheritance.

Epidemiology: One of more common tumor syndromes; incidence around

1:50000. About 25% of patients presenting with a BCC before 20years of age will

have this disorder.

Pathogenesis: The defect is a mutation in the PATCH gene at 9q22.3, an important

signal transduction gene involved in segmental regulation of embryologic growth

and later of controlling hair follicle differentiation, explaining the combination of

developmental defects and BCC.

Clinical features:

e Multiple BCC, often starting in childhood. Earliest lesions often on neck, resem-
bling skin tags. Later lesions can take all forms of BCC; most common site is face.

e Palmoplantar pits: Tiny hyperkeratotic lesions with a definite defect in epider-
mis. On careful inspection, appear different than palmoplantar keratoderma.

e Epidermoid cysts are more common (especially acral ones), as are lipomas.

e Developmental anomalies include odontogenic cysts of maxilla and mandible,
dental defects, bifid ribs, scoliosis, hypertelorism, and frontal bossing.

e Peculiar radiologic finding is calcification of the corpus callosum.

e Most patients are normal, although both EEG abnormalities and mental retar-
dation may occur.

e Tumors include:

- Medulloblastoma: Occurs in 5% of patients but accounts for less than 1% of
childhood medulloblastomas. Appears before any other stigmata of syn-
drome. Patients require radiation therapy, which induces 1000s of BCC in the
radiation fields.

- Ovarian fibromas and cardiac fibromas.

- Mesenteric lymphatic cysts.

Diagnostic approach: History (well over 50% have positive family history, as syn-
drome has little effect on reproduction), clinical examination; earliest clues are
pits. Dental radiographs usually identify one or more cysts; other screening ap-
proaches; specialist consultation.

Differential diagnosis: When complete, none; otherwise multiple BCC sporadi-
cally or after arsenic exposure. Rare syndromes with multiple adnexal tumors may
also be similar.

Therapy: Careful monitoring and prompt treatment of BCC when small. All the
methods discussed above are appropriate except for radiotherapy, which must be
avoided. Imiquimod appears useful for superficial lesions. Systemic retinoids may
reduce the development of tumors, but have too many side effects for lifelong
usage.

Microcystic Adnexal Carcinoma

» Synonym: Malignant syringoma.
» Definition: Carcinoma of eccrine ducts with characteristic tubular pattern and

prominent stromal desmoplasia.

» Clinical features: Slowly growing deep nodule, usually lip or chin.
» Histology: Superficial component resembles syringoma with tiny cysts, while

deeper component has basaloid strands of tumors often with perineurial entrap-
ment. Little cytologic atypia or other features of malignancy.
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Caution: Be extremely skeptical of the diagnosis of a solitary syringoma when
the clinical lesion is a deep nodule; always re-excise.
» Differential diagnosis: Scar, sclerosing BCC.
» Therapy: Excision with control of margins; careful follow-up because of high risk
of recurrence and slight risk of metastasis.

Eccrine Porocarcinoma

Adnexal Tumors

» Clinical features: Appear to develop from eccrine poroma; most common on feet;
risk of regional lymph node involvement and distant metastasis. Generous exci-
sion and close follow-up mandatory. Metastatic disease treated as squamous cell
carcinoma.

Other Malignant Adnexal Tumors

Tumor Derivation Comments

Mucinous carcinoma Eccrine Periorbital tumor; tiny eccrine tumor islands
in mucinous stroma

Aggressive digital papil- Eccrine Cystic tumor on fingers or toes; often re-

lary adenocarcinoma quires amputation

Malignant spiradenoma Eccrine Only arises in background of Brooke-Spiegler
syndrome

Adenoid cystic carcinoma  Apocrine Red nodule usually on scalp; Swiss cheese

pattern on histology; identical to salivary
gland adenoid cystic tumor secondary
metastasis must be excluded

Malignant cylindroma Apocrine Only arises in background of Brooke-Spiegler
syndrome.
Apocrine carcinoma Apocrine Usually axilla; can have intraepidermal spread

similar to extramammary Paget disease

Sebaceous carcinoma Sebaceous Two forms:
Eyelid: frequent intraepidermal spread
Trunk: nodular tumor

Pilomatrical carcinoma Hair follicle Does not develop from pilomatricoma; usu-
ally in adults

Lymphoepithelioma-like ~ Hair follicle? Remnants of adnexal structures with exten-

carcinoma sive lymphocytic infiltrate; keratin stains

identify tumor stroma; treat as squamous
cell carcinoma
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Connective Tissue Nevus

>

>

Definition: Localized lesion with increased amounts of collagen and/or elastin.
Epidemiology: Uncommon solitary malformation; often associated with tuber-
ous sclerosis (p.365), MEN1 (p.367), Proteus syndrome (p.414), or Buschke-Ol-
lendorff syndrome.

Clinical features: Present at birth; sometimes first prominent after a few years.
Usually a plaque over the lumbosacral region, unilateral, consisting of numerous
5-10mm skin-colored papules and nodules.

Histology: One of the few lesions where normal skin is needed for comparison;
often useful to biopsy contralateral normal skin or include a tag of normal skin in
elliptical biopsy. On H&E stain, dermis looks thickened; special stains confirm in-
crease in collagen, elastin or both.

Differential diagnosis: Often overlooked; only serious differential diagnostic
consideration is organoid nevus (p.410).

Therapy: If small, excision; otherwise, none.

Buschke-Ollendorff Syndrome

Synonym: Dermatofibrosis lenticularis disseminata.

MIM code: 166700.

Definition: Rare genodermatosis with multiple connective tissue nevi and bony

changes; autosomal dominant inheritance.

Clinical features:

e Dermatofibrosis lenticularis: Multiple widely distributed small yellow-white
papules.

o Skeletal system: Osteopoikilosis features stippling and sclerotic foci in the
epiphyses and metaphyses of long bones; asymptomatic, only detected by
chance on radiologic examination.

Histology: Skin lesions are connective tissue nevi, usually dominated by elastic

fibers.

Diagnostic approach: Skin biopsy and radiography of long bones.

Differential diagnosis: Pseudoxanthoma elasticum.

Therapy: None.

Elastofibroma Dorsi

>

>

Definition: Subcutaneous tumor in adults with increased amounts of elastic
fibers.

Pathogenesis: Poorly understood; seems a result of trauma, as it is more common
in manual laborers. New elastin may come from the periosteum; familial cases re-
ported.

Clinical features: Usually overlooked and found on autopsy; slow-growing firm
nodules between scapula and thoracic wall in older adults.

Histology: Indistinct nodule rich in elastic fibers and collagen bundles.
Differential diagnosis: Clinically specific; histologically confused with keloid or
connective tissue nevus.

Therapy: None or excision.
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Soft Fibroma

» Synonyms: Skin tag, acrochordon, fibroepithelial polyp, fibroma molle, fibroma
pendulans.
O Note: As is so often the case, the least important lesions have the most names.
» Definition: Harmless outpouching of epidermis and dermis.
» Clinical features: Some distinguish between three sizes of soft fibromas:
o Tiny: Skin tags: 1-2 mm skin-colored stalked papules around eyes, neck, axillae
(Fig.26.1).
e Medium: Roughly 5-10 mm stalked papule; no site of predilection.
e Large (fibroma pendulans): 1-5cm stalked soft tumor.
> Histology: The small lesions share some similarities with seborrheic keratoses
and may have such surfaces changes. The medium and larger lesions are often
older nevi and may contain a few nests of melanocytes. Otherwise, normal epider-
mis and dermis with increased vessels in a polypoid pattern.
» Differential diagnosis: Seborrheic keratosis, melanocytic nevus, neurofibroma.
» Therapy: Small lesions can be snipped off without anesthesia; medium and larger
lesions are likely to have a central vessel that bleeds, so should be anesthetized and
then removed by standard or scissor excision.

Soft Tissue Tumors

Fig.26.1 - Multiple skin tags.

Angiofibroma
» Definition: Benign proliferation of connective tissue and vessels; many different
clinical lesions have same microscopic pattern:
e Fibrous papule of the nose: Solitary flat-topped skin-colored 5-10 mm papule on
distal aspect of nose.
e Adenoma sebaceum: These marker lesions of tuberous sclerosis (p.365) are ac-
tually angiofibromas.
Associated with MENT (p.367).
Isolated angiofibromas: 1-3mm red papules on nose, nasolabial folds, and
cheeks.
O Note: Always check for tuberous sclerosis and MEN1, but isolated lesions far
more common.
Acquired digital fibrokeratoma: Digital angiofibroma that acquires a unique col-
larette scale because of acral location.
Pearly penile papules: Tiny harmless angiofibromas at the base of glands in the
coronal sulcus; often mistakenly treated as condylomata.
Hirsuties vulvae: Similar lesions forming fringe at line of transition from labia
minor to vagina.

439 :

All rights reserved. Usage subject to terms and conditions of license.



26

Soft Tissue Tumors

26.1 Connective Tissue Tumors

» Histology: Increased vessels and dermal fibrosis; can be subtle changes; biopsy is
usually taken to exclude other possibilities, such as melanocytic nevus, wart, or
basal cell carcinoma.

» Therapy: Genital lesions require no therapy. Solitary facial or digital lesions can be
tangentially excised. Multiple lesions may be treated with dermabrasion or laser
ablation, but recurrences common.

Perifollicular Fibroma

This term is synonymous with fibrofolliculoma and simply represents one stage in
the evolution of tumors of the hair mantle region (p.432). Marker for Birt-Hogg-
Dubé syndrome (p.367).

Dermatofibroma

» Synonyms: Histiocytoma, fibrous histiocytoma, sclerosing hemangioma, fibroma
durum, nodular subepidermal fibrosis.

» Definition: Extremely common reactive fibrous proliferation.

» Pathogenesis: Two most common triggers appear to be arthropod assault and fol-
liculitis.

» Clinical features: 5-10mm firm tumor; almost always on legs (Fig. 26.2). Color
varies from skin-colored through tan to red-brown or even dark brown. When one
compresses a dermatofibroma from the sides, the lesion becomes depressed,
rather than protruding as would a melanocytic nevus (dimple sign or Fitzpatrick
sign).

O Note: Multiple dermatofibromas, especially on other body sites, can be as-
sociated with systemic lupus erythematosus.

» Histology: The histologic spectrum of dermatofibroma is enormous and continu-
ously being expanded. The classic lesion has a proliferation of fibroblasts with en-
trapment of collagen at the periphery, foci of hemosiderin, macrophages (histiocy-
toma), thickened vessels (sclerosing hemangioma), and reactive epidermal
changes including acanthosis, increased melanin, and hair germs budding down
from basal layer. The subcutaneous fat is usually not involved.

O Note: A basal cell carcinoma over a dermatofibroma is almost always a mis-
taken diagnosis—instead, reactive proliferating hair germs are seen.

Fig.26.2 - Dermatofibroma.
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» Variants include cellular changes (epithelioid, giant, granular, myxoid, desmo-
plastic or ossifying cells) as well as unusual patterns (giant or deep penetrating).
The latter two patterns are associated with an increased recurrence rate and are
sometimes described as fibrous histiocytomas.

Caution: Cellular dermatofibroma, cellular neurothekeoma, and plexiform fibro-
histiocytic tumor are three dermatofibroma variants that require careful histio-
logic control of margins and follow-up.

Soft Tissue Tumors

Dermatomyofibroma

> Synonyms: Plaque-like dermal fibromatosis, Hiigel tumor.

» Definition: Benign proliferation of myofibroblasts limited to dermis.

» Clinical features: Difficult to recognize; typically around shoulder girdle where it
presents as large dermal plaque 1-2cm in size of varying colors; some lesions
10-15cm. Can also be palmoplantar.

» Histology: Proliferation of spindle cells (myofibroblasts) in dermis; poorly cir-
cumscribed and may impinge on subcutaneous fat but does not extend along fat
septa; cells are usually actin-positive, suggesting smooth muscle or myofibroblas-
tic differentiation.

» Differential diagnosis: Because of location and site, most important considera-
tion is dermatofibrosarcoma protuberans. Other histologic possibilities: dermato-
fibroma, hypertrophic scar, keloid, leiomyoma; clinically larger lesions have been
confused with morphea.

Hypertrophic Scars and Keloids

» Definition: Excessive connective tissue proliferation following an injury; a hyper-
trophic scar remains confined to the boundaries of the original insult, while a
keloid proliferates beyond these limits.

» Pathogenesis: Predisposing factors include:

e FEthnic factors: Far more common in blacks.

o Location: Sternum, shoulders, neck (after thyroid operation), ear lobes (pierc-
ing), ankles, shins, over clavicle, edge of chin, and other sites where skin tension
is generally increased.

e Type of injury: Burns and infections more often form keloids, leading to con-
tractures and impaired function, as well as considerable cosmetic defects.

e The biologic reasons for the excess proliferation remain unclear, although most
recent data shows that epidermal cytokines drive the dermal reaction.

» Clinical features: Firm skin-colored to red nodules and plaques rich in telangiec-
tases. Keloids have irregular “fingers” growing at the periphery. Both may be
tender, painful, or pruritic (Fig. 26.3).

» Histology:

e Normal scar: Fibroblasts arranged in loose myxoid stroma; as healing proceeds,
collagen fibers are laid down parallel to epidermis.

e Hypertrophic scar: Fibroblasts scattered, admixed between myxoid stroma and
dense collagen bundles.

e Keloid: Similar to hypertrophic scar, but large amorphous bundles of
eosinophilic collagen; later hyalinized.

» Therapy:

e Hypertrophic scar: Improvement with time can be expected; cryotherapy may
speed involution.

o Keloid: No good therapy. Never make any bold promises of success. Possibilities
include:
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Fig.26.3 - Keloids. a Hypertrophic scar with transition to keloid. b Large keloids.

- Injection of corticosteroids, ideally using a needleless injection system; use
2.5-5.0mg triamcinolone/mL; inject every month for 6 months and re-
assess.

- Injections can be combined with cryotherapy; freezing the lesion 5 minutes
before injection makes injecting physically easier and may have an additive
effect.

- Pressure dressing with pressure >24 mmHg is useful for fresh wounds and
especially for burn scars as prophylactic measure. Variety of pressure suits
and wraps available.

- Tangential debulking excision can be combined with intralesional steroids,
cryotherapy, and pressure dressings.

- Debulking can also be combined with postoperative radiation therapy; usu-
ally 10-20Gy are given in 3-5 divided doses.

- Excision and coverage with skin graft can be considered only if it is certain
that the new wound can heal under less skin tension with exogenous pres-
sure applied and that the graft donor site can be placed under prophylactic
pressure.

O Note: Simple re-excision almost never works and often worsens the problem
greatly.

- Silicon gel sheeting for at least 12 hours daily; early studies were promising
but recent ones less so.

Fibromatoses

» Definition: Confusing group of benign fibrous proliferations, which can be locally
aggressive and tend to recur, but are not capable of metastasis.
» Classification (based on Enzinger and Weiss):
o Superficial fibromatoses (arise in fascia, grow slowly, relatively small):
- Dupuytren contracture (palmar fibromatosis).
- Ledderhose contracture (plantar fibromatosis).
- Peyronie disease (penile fibromatosis).
- Infantile digital fibromatosis.
- Torticollis.
- Gingival fibromatosis.
e Deep fibromatoses (desmoid tumors, arise from muscle aponeuroses, growing
rapidly, are locally aggressive, but do not metastasize):
- Extra-abdominal fibromatosis.
- Abdominal fibromatosis.
- Intra-abdominal fibromatosis.
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- Pelvic fibromatosis.

- Mesenteric fibromatosis.

- Desmoids in Gardner syndrome (p.368).

- Retroperitoneal fibromatosis (Osmond disease).

» Clinical features: The superficial lesions are characterized by firms nodules,
bands, and strands of fibrous tissue, leading to tissue deviation (Peyronie disease
or torticollis) or contractions (Dupuytren or Ledderhose disease).

» Histology: Irregular proliferations of myofibroblasts and fibroblasts; superficial
variants usually parallel to the skin surface; deeper variants more cellular and
highly irregular.

» Differential diagnosis: All connective tissue proliferations and tumors must be
considered. The superficial lesions are clinically diagnosable; the deeper ones usu-
ally present as a mass and are harder to suspect.

» Therapy: All are hard to treat; infantile digital fibromatosis often resolves spon-
taneously. Fortunately, none are the direct responsibility of dermatologists.

Soft Tissue Tumors

Nodular Fasciitis

» Definition: Rapidly growing, histologically atypical reactive fascial proliferation.

» Pathogenesis: Trauma often appears to be trigger.

» Clinical features: More common in young adults; presents as rapidly growing
tender nodule typically on ulnar aspect of forearm; variant in children on scalp
(cranial fasciitis). Usually grows over 4-6 weeks, is larger than 3 cm, firm, and ad-
herent to fascia. Spontaneous regression over 2 years.

» Histology: Myxoid stroma containing whorled arrangements of fibroblasts, some
of which may be bizarre; periphery often contains inflammatory infiltrate.

» Differential diagnosis: Clinically lipoma usual consideration; histologically mis-
diagnosed as fibrosarcoma until entity firmly established.

» Therapy: None needed, but not clinically relevant, as excisional biopsy is done for
diagnostic purposes.

Dermatofibrosarcoma Protuberans

» Definition: Low-grade malignant fibrous tumor always presenting in the skin.

» Epidemiology: Only common cutaneous sarcoma; prevalence 1/100000.

» Pathogenesis: Usually specific reciprocal translation (17;22) (q22;q13) forming a
ring chromosome; gene for type 1a1 collagen is placed under control of platelet-
derived growth factor (PDGF), leading to excessive collagen deposition.

» Clinical features: Firm, slowly growing skin-colored or erythematous tumor, usu-
ally around shoulder girdle; resembles a scar (Fig. 26.4). Gradually develops multi-
ple nodules and bizarre configuration.

O Note: If a lesion looks like a scar but patient denies trauma or surgery, always
consider dermatofibrosarcoma protuberans and sclerosing basal cell carci-
noma.

» Variants include pigmented form (Bednar tumor) and juvenile form (giant cell fi-
broblastoma).

» Histology: Small bundles of fibroblasts and fibrocytes with storiform or radial
pattern; infiltrate subcutaneous fat creating thickened septae and also have ir-
regular peripheral spread. Mitoses uncommon. Tumor cells CD34-positive.

» Diagnostic approach: Adequate biopsy specimen essential; even if excision bi-
opsy is impossible, provide a generous ellipse.

» Differential diagnosis: Deep or atypical dermatofibroma, leiomyosarcoma, myo-
fibroblastic sarcoma.

43

All rights reserved. Usage subject to terms and conditions of license.



26

2
(=]
S
=
()
3
wv
2
=
&
[

26.1 Connective Tissue Tumors

Fig.26.4 - Dermatofibrosar-
coma protuberans.

» Therapy: Best chance for cure is a complete initial excision with a 3 cm margin of
safety. The excision should include the underlying fascia. Micrographic surgery is
very useful in this setting, coupled with CD34 staining. Follow-up should be every
6 months.

Myofibroblastic Sarcoma

» Definition: Low-grade sarcoma usually involving the skin or less often subcu-
taneous connective tissue.

» Clinical features: Favors extremities, relatively well-circumscribed painless
nodule without distinguishing features; rarely ulcerated. Can be locally aggres-
sive; occasionally rapidly growing forms may metastasize.

» Histology: Fascicles of tumor cells, sometimes storiform or herringbone pattern,
with varying degrees of nuclear atypia. The myofibroblasts are positive for smooth
muscle actin and muscle-specific actin (HHF35), but usually negative for CD34.

» Differential diagnosis: Higher grade fibrosarcomas, dermatofibrosarcoma pro-
tuberans, leiomyosarcoma.

Malignant Fibrous Histiocytoma (MFH)

» Definition: Malignant soft tissue tumor with varying histologic patterns pre-
sumably derived from connective tissue elements.

» Pathogenesis: Controversial. For years it was considered the most common soft
tissue tumor of adults, but now many of its variants have been reestablished as
other sarcomas.

» Clinical features: Subcutaneous or deep soft tissue tumor; most common sites
thighs and buttocks. Frequently recurs and can metastasize; cutaneous metastases
occasionally seen.

> Histology: The best established variant is the myxoid MFH, also known as myxofi-
brosarcoma. Other patterns include inflammatory, xanthomatous, giant cell, and
angiomatoid variants. Nuclear atypia and mitoses are common.

» Differential diagnosis: Other sarcomas.

> Therapy: Generous excision and follow-up every 6 months.

Atypical Fibroxanthoma

» Definition: Superficial malignant fibrous histiocytoma; dermal tumor with bi-
zarre histologic pattern and low-grade malignant behavior.

» Clinical features: Usual lesion develops rapidly in sun-exposed skin of older
patients; 1-2cm erythematous, crusted lesion. Much less commonly similar le-
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sions appear in younger patients without extensive sun exposure; these tend to
grow slowly but achieve a greater size.

> Histology: Mixture of extremely bizarre spindled and epithelioid cells with wildly
irregular nuclei embedded in fibrous stroma. Formerly considered a pseudomalig-
nancy (too bizarre to be malignant), but now acknowledged as a low-grade malig-
nancy.

» Differential diagnosis: Basal cell carcinoma, amelanotic melanoma, poorly
differentiated squamous cell carcinoma, other sarcomas. Immunohistochemistry
allows the exclusion of other possibilities, but there are no stains specific for atypi-
cal fibroxanthoma.

» Therapy: Complete excision; yearly follow-up.

Soft Tissue Tumors

Epithelioid Sarcoma

» Definition: Highly malignant sarcoma of uncertainty differentiation.

» Clinical features: Most patients are young adults; most typical sites are extremi-
ties and scalp. Firm subcutaneous nodules, sometimes ring-shaped and occa-
sionally ulcerated. Recurrences and metastases are common, even years after re-
moval of primary tumor.

» Histology: Cellular nodules with oval, polygonal, spindled, or epithelioid nuclei.
Often necrosis with peripheral palisading, as well as hemorrhage and cyst forma-
tion. Vascular invasion common.

» Differential diagnosis: Early lesions often mistaken for granuloma annulare
(annular, necrosis with peripheral palisading) or infections; later other sarcomas,
especially synovial sarcoma, are the main consideration.

» Therapy: Generous excision is required; when limited to a distal limb, amputation
is often required for cure.

26.2 Smooth Muscle Tumors

Overview

» Definition: Leiomyomas are benign smooth muscle tumors. They are often tender
or painful; see ANGEL list (p. 714). Their classification is shown in Table 26.1.

Piloleiomyoma

» Clinical features: Usually start in puberty; red-brown 1-2cm papules, usually
multiple and on extremities; often tender.

» Histology: Bundles of dermal smooth muscle, resembling arrector pili muscles,
but larger; nuclei are blunted or cigar-shaped.

» Differential diagnosis: Clinically mast cell tumor, Spitz nevus, adnexal tumor;
histologically, neurofibroma.

» Therapy: Solitary or few lesions can be excised; unfortunately, usually so many
that surgery is not an option. Phenoxybenzamine (10mg 3-6 x daily) combined
with nifedipine (10 mg t.i.d.) may relieve pain by relaxing smooth muscle fibers.

» Multiple cutaneous leiomyomas (MIM code 160800) have mutation in fumarate
hydratase on chromosome 1q; also present in some solitary tumors. Such patients
should be evaluated for leiomyomas elsewhere. Hereditary leiomyomatosis (MIM
code 605839) has mutations in the same gene, but also uterine leiomyomas and
leiomyosarcomas as well as papillary renal cell carcinomas.
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26.3 Tumors of Fat

Table 26.1 - Classification of cutaneous leiomyomas

Type Frequency (%) Origin
Piloleiomyoma 60 Arrector pili muscle
Genital leiomyoma 20 Dartos, other genital smooth muscle; may

also arise from erectile muscle of nipple

Angioleiomyoma 20 Smooth muscle of vessel wall

Genital Leiomyoma

» Clinical features: Flat plaques, rarely larger than 2 cm.

» Histology: Same microscopic features as piloleiomyoma.
» Differential diagnosis: Cyst, fibroma; nipple adenoma.
> Therapy: Excision.

Angioleiomyoma

» Clinical features: Usually on the legs of middle-aged women; 1-2 cm painful sub-
cutaneous nodule.

» Histology: Circumscribed nodular tumor consisting of bundles of smooth muscle
surrounding thick-walled vessels.

» Differential diagnosis: Other subcutaneous masses—cysts, lipomas, fibromas.

» Therapy: Excision.

Cutaneous Leiomyosarcoma

> Epidemiology: Patients usually middle-aged; both sexes affected.

» Clinical features: Usually on trunk arising from arrector pili or extremities arising
from vascular smooth muscle. Less often on breast or genitalia. Generally asymp-
tomatic low-growing nodule, rarely ulcerated. Often overlooked.

> Histology: Same pattern as leiomyoma, but more nuclear atypia and mitoses.
Very difficult histologic diagnosis.

» Differential diagnosis: Dermatofibrosarcoma protuberans, malignant fibrous
histiocytoma; main problem is corresponding leiomyoma.

» Therapy: Excision with 1-2 cm safety margin and microscopic control of margins.

» Prognosis: Excellent prognosis for cutaneous and subcutaneous leiomyosar-
comas; >95% 5-year survival. Follow-up every 6 months.

26.3 Tumors of Fat

Nevus Lipomatosus Superficialis

> Synonym: Hoffmann-Zurhelle nevus.

» Definition: Congenital malformation with islands of fat high in dermis.

» Clinical features: Grouped papules or plaque, usually around buttocks, with yel-
low tones (Fig. 26.5).

» Histology: Islands of normal fat in the dermis, often almost impinging on the
epidermis; not uncommonly associated with melanocytic nevus.
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26.3 Tumors of Fat

Fig.26.5 - Nevus lipomatosus.

» Differential diagnosis: Connective tissue nevus; histologically, focal dermal hy-
poplasia.
» Therapy: Smaller lesions can be excised.

» Definition: Most common benign soft tissue tumor; accumulation of mature fat
cells.

» Clinical features: Soft, lobulated, freely movable round or oval subcutaneous
mass; usually appears in adult life; rarely symptomatic. Variants include:
o Angiolipoma: Usually painful (see ANGEL p. 714), rich in small vessels that may

have thromboses.

Spindle cell lipoma: Almost always on nape of older men; painless; bands of

spindled fibrous cells admixed with fat cells.

Mobile lipoma: Usually on forearm; moveable over several cm; microscopically

encapsulated; probably posttraumatic.

Lumbosacral lipoma: Congenital, often associated with spina bifida.
e Pleomorphic lipoma: Clinically banal; histologically features giant cells and even

lipoblasts.

» Histology: Normal fat tissue surround by a wispy fibrous capsule; variants as de-
scribed above.

» Differential diagnosis: Cysts, other subcutaneous tumors.

> Therapy: Excision. In most cases, one can make an incision and manipulate out the
lipoma; in other instances, complete excision required.

Multiple Lipomas

Two main groups:

» Familial multiple lipomas (MIM code 151900): Multiple lipomas, can be painful
or disfiguring; possible association with diabetes mellitus. Individual troublesome
lesions can be excised.

» Dercum disease (adiposis dolorosa): Puzzling condition with painful lipomas;
limited to middle-aged women, often overweight. Lesions often angiolipomas.
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26.4 Vascular Malformations and Tumors

Lipomatoses

» Definition: Multiple localized accumulations of fat, which may be symmetric or
asymmetric.

» Benign symmetric lipomatosis of Launois-Bensaude (MIM code: 151800).

e Type I: Cervical (Madelung neck).

e Type II: Shoulder girdle; weightlifter form.

e Type III: Pelvic (Engels).

e Often associated with alcoholism and liver disease. Patients look muscular and
healthy, but have paradoxical excess fatty deposits with other profound meta-
bolic problems. No good treatment.

» Proteus syndrome (p.414) often with multiple lipomas.

» Michelin tire baby syndrome (MIM code 156610): Extremely rare syndrome in
which children develop multiple folds of skin resembling the advertising figure for
Michelin tires; sometimes underlying fat tissue; in other instances fibrous tissue
or smooth muscle. Often associated with mental retardation and other problems.

Hibernoma

» Definition: Benign tumor of embryonal brown fat.

» Clinical features: Tumor of young adults (not newborns); slowly growing asymp-
tomatic tumor on trunk; can be large (5-10cm).

» Histology: Fat cells are filled with many small vacuoles, typical of brown fat,
which is also found in hibernating mammals.

» Differential diagnosis: Lipoma, liposarcoma.

Therapy: Excision.

\

Liposarcoma

» Definition: Uncommon malignant tumor of fatty tissues.

» Epidemiology: Usually appear after age 40; do not develop from lipomas. Liposar-
comas are the most common sarcoma, but are extremely rare in the skin.

» Classification: Based on histologic features: well-differentiated, myxoid, round
cell and pleomorphic, with prognostic differences. Well-differentiated and my-
xoid have much better 5-year survival figures.

» Clinical features: Mass in deep soft tissues, retroperitoneum; about 5% of myxoid
liposarcomas are cutaneous. Slowly growing subcutaneous mass; never clinically
distinct.

» Histology: Useful in typing and thus in prognosis.

» Therapy: Radical excision.

26.4 Vascular Malformations and Tumors

Overview

Vascular embryogenesis is a complex process with many different types of aberrant
vessel formation leading to malformations. Vascular tumors or new proliferations of
vessels after birth are typically lobular and generally benign, although malignant and
borderline variants are occasionally seen. The following primarily histopathological
classification is useful, although we have varied from it slightly to group clinically
similar disorders together:
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26.4 Vascular Malformations and Tumors

Malformations.

e (Capillary.

e Venous.

e Lymphatic.

Dilated vessels.

Hemangiomas and benign tumors.
Tumors of glomus cells and pericytes.
Borderline (low grade) malignant tumors.
Malignant tumors.

Malformations

Nevus Flammeus

>
>

>

Synonym: Port wine stain.

Definition: Congenital localized vascular malformation consisting of dilated

capillaries.

Classification:

e Medial form: Usually nape or forehead (stork bite nevus).

e [Lateral form: Follows peripheral or cranial nerve.

Clinical features:

e Circumscribed, flat pink or deeper red area; present at birth: grows with child.
In adult life, tendency to thicken, develop papules.

e Median lesions may regress during infancy; lateral ones do not.

e Median lesions are not associated with other abnormalities; lateral ones may
be.

Diagnostic approach: Children with lateral lesions should be followed for vascu-

lar, neurologic, or orthopedic problems. Biopsy not needed.

Therapy: Camouflage; capillaries can be destroyed with pulsed dye or copper

vapor laser; later papules destroyed with Nd:YAG laser.

Sturge-Weber Syndrome

>
>

>

>

Fig.26.6 - Sturge-Weber syndrome.

MIM code: 185300.

Clinical features:

o Unilateral nevus flammeus in distribution of 1st or 2nd branch of trigeminal
nerve with ipsilateral vascular abnormalities of meninges or cortex (Fig. 26.6).

o Epilepsy (80%), mental retardation, contralateral hemiparesis, and muscle atro-
phy. CNS lesions may calcify.

o Glaucoma, especially when 1st branch is involved.

Diagnostic approach: Multidisciplinary approach with neurologic and ophthal-

mologic follow-up.

Therapy: Nevus flammeus can be treated as outlined above.
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26.4 Vascular Malformations and Tumors

Klippel-Trénaunay-Weber Syndrome
» MIM code: 149000.
» Clinical features:
e Nevus flammeus involving a limb, with hypertrophy of underlying bones and
muscles.
e Frequent associated arteriovenous fistulas, potentially leading to high-output
cardiac failure.
> Diagnostic approach: Angiologic evaluation to exclude shunts.
» Therapy: Many measures tried to limit distorted blood flow: ligation of anasto-
moses, microembolization, laser coagulation; in milder cases, compression stock-
ings.

Venous Malformation

> Synonym: Cavernous hemangioma.

» Clinical features: Venous malformations are deeper, softer and unlikely to regress
spontaneously. They are readily compressible. Because of their slow flow, venous
malformations are subject to thromboses and thus can be painful. Thromboses al-
most unheard of in capillary and arterial malformations. Color of the overlying
skin determined by depth of vascular structures.

» Multiple venous malformations may be familial.

» Diagnostic approach: Imaging studies to exclude arteriovenous shunts, throm-
boses, and internal malformations.

» Differential diagnosis: Hemangioma, nevus flammeus.

» Therapy: If limited to a limb, compression therapy and perhaps anticoagulants.
Best active treatment is sclerotherapy, followed by surgery.

Congenital Lymphedema

» Pathogenesis: A “negative” vascular malformation, associated with defective or
absent lymphatics leading to swollen limbs.

» Clinical features:

e Familial congenital lymphedema:
- Synonym: Nonne-Milroy syndrome.
- MIM code: 153100.
- Pathogenesis: Mutation in VEGF receptor 3 gene; autosomal dominant inher-
itance.
- (Clinical features: Lymphedema present at birth or infancy; usually involves
both legs; associated with pleural effusions and ascites.
e Familial lymphedema praecox:
- Synonym: Meige syndrome.
- Pathogenesis: Mutation in transcription factor in the forkhead family
(FOXC2); autosomal dominant inheritance.
- Onset in puberty; usually unilateral without other findings.
e Sporadic primary lymphedema: No family history.

» Differential diagnosis: Much more common is lymphedema secondary to ob-
struction. Causes include filariasis, lymph node dissection, irradiation or involve-
ment by metastatic disease, recurrent erysipelas.

» Therapy: Early and aggressive use of compression bandages or stockings; in more
extreme cases, home compression machine is essential.

Lymphangiomas
» Definition: Group of lymphatic malformations and proliferations involving skin
and soft tissue.
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» Clinical features:

e Lymphangiectases: Small dilated primarily clear vesicles; also known as cu-
taneous chylous reflux. Appear secondary to lymphatic obstruction or chronic
lymphedema.

e Lymphangioma circumscriptum: Congenital lesion that may first become ap-
parent in childhood; multiple grouped vesicles, clear to red-blue, usually de-
scribed as resembling frogspawn. Usually on extremities. Generally connect to
deeper lymphatic vessels, so excision is often followed by recurrences. Smaller
lesions can be treated with laser ablation or contact cryotherapy.

e Cystic hygroma: Congential deep unilocular lymphatic malformation; typically
involves soft tissue of face, neck; less often axilla or groin. Can be deforming.
Surgery is difficult, but usually the most effective approach.

Caution: Patients with lymphangiomas and lymphedema are predisposed to cel-
lulitis.

Dilated Vessels

Nevus Araneus

» Synonym: Spider nevus.

» Definition: Acquired vascular lesion consisting of central dilated arteriole and
radiating capillaries.

» Clinical features:
e 2-4mm red papule from which extend fine telangiectases (thus spider nevus)

(Fig.26.7).

e Usually face or décolletage.
e Associated with pregnancy, liver disease, and CREST syndrome (p. 219).

> Diagnostic approach: If multiple lesions or sudden onset, search for cause.

» Therapy: Destruction of central vessel with laser or intense pulsed light source
(IPL).

Fig.26.7 - Spider nevus.

Arteriovenous Fistula

» Synonym: Cirsoid aneurysm.

» Uncommon nodular vascular lesion, usually follows trauma. Often on forehead or
distal extremities. Typically 1-2cm nodule, which may pulsate or have auditory
thrill. Histology shows vessels with extremely thick walls. Excision curative.

Venous Lake

» Common lesion on lips. Compressible, dome-shaped blue-pink nodule. When
darker, occasionally mistaken for pigmented lesion. Harmless, but easily excised
or ablated.
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26.4 Vascular Malformations and Tumors

Telangiectases
» Definition: Irreversible dilation of cutaneous capillaries and postcapillary
venules.
» Classification (p. 706):
e Primary telangiectases (congenital or without obvious cause):
- Generalized essential telangiectases.
- Unilateral nevoid telangiectasia syndrome.
- Poikiloderma syndromes.
- Ataxia-telangiectasia.
- Hereditary benign telangiectases.
- Hereditary hemorrhagic telangiectases.
- Telangiectasia macularis eruptiva perstans (combination of telangiectases
and mast cell disease).
. Secondary telangiectases:
- Mycosis fungoides (poikiloderma vasculare atrophicans variant).
- Rosacea.
- Dermatomyositis.
- Systemic sclerosis, especially CREST syndrome.
- Lupus erythematosus.
- Xeroderma pigmentosum.
- Sun-damaged skin.
- Erythema ab igne.
- Portal hypertension.
- Carcinoid syndrome.

Generalized Essential Telangiectases

» Clinical features: Common, usually found in middle-aged women, primarily on
legs. Depending on severity. ranges from minor nuisance to major cosmetic prob-
lem. No associated findings.

Unilateral Nevoid Telangiectasia Syndrome

» Clinical features: Unilateral distribution of multiple spider nevi with prominent
halos; usually starts in the shoulder girdle or upper arm region. May be congenital
or acquired; latter usually in women and estrogen-driven (pregnancy, oral contra-
ceptives). If troublesome in postmenopausal women, can be treated with an-
tiestrogens; otherwise, laser destruction of individual lesions.

Hereditary Benign Telangiectases

» MIM code: 187260.

» Clinical features: Telangiectases with slight atrophy; often larger and thus
venous. No associated hemorrhage or systemic problems. Likely autosomal domi-
nant inheritance, but with expression primarily in women.

Hereditary Hemorrhagic Telangiectasia

> Synonym: Osler-Weber-Rendu syndrome.

»> MIM code: 187300.

» Definition: Inherited disorder with cutaneous and mucosal telangiectases with
tendency to bleeding.

> Pathogenesis: Autosomal dominant inheritance. Two well-established muta-
tions in genes that interact with transforming growth factor-f3 to regulate small
vessel growth: HHT1 codes for endoglin gene at 9q34.1 while HHT2 codes for ac-
tivin receptor kinase 1 at 12q13. Other rarer genes also under consideration.
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» Clinical features:

e Most common presenting feature frequent nosebleeds in childhood.

e During puberty, development of telangiectases, favoring oral and nasal mucosa,
as well as internal organs; also on face, hands.

e Internal complications include gastrointestinal bleeding (from telangiectases)
and pulmonary arteriovenous fistulas, which serve as source of septic emboli
for CNS.

» Diagnostic approach: History, physical examination including gastrointestinal
studies, pulmonary imaging.

» Differential diagnosis: Fabry disease and other causes of multiple angiokera-
tomas.

Soft Tissue Tumors

Ataxia-telangiectasia
» Synonym: Louis-Bar syndrome.
> MIM code: 208900.
» Definition: Syndrome with profound neurological and immune defects as-
sociated with telangiectases.
> Epidemiology: Frequency 1: 40000; autosomal recessive inheritance. Carriers
appear to have higher risk for internal malignancies.
» Pathogenesis: Mutation in ATM gene at 11q22.3, responsible for DNA surveillance
and repair.
> Clinical features:
o Progressive cerebellar ataxia: Major problem; children usually bedridden as in-
fants.
o Telangiectases: Almost always conjunctival at first, later facial or more wide-
spread.
e Other skin findings include café-au-lait macules, premature graying, scleroder-
moid changes, and peculiar aggressive form of necrobiosis lipoidica.
e Combined immune defect with defects in both humoral and cellular immunity,
leading to multiple infections.
e Endocrine problems—early-onset insulin-resistant diabetes mellitus.
e Patients who survive infections have 100-fold increased incidence of malignan-
cies, especially lymphoma and leukemia.
> Prognosis: Dismal; few survive childhood.
» Therapy: Bone marrow transplantation; if not available, then supportive care.
Must be done early to minimize neurological defects.

Cutis Marmorata Telangiectasia Congenita

> Synonyms: Van Lohuizen syndrome, congenital generalized phlebectasia.

MIM code: 219500.

Pathogenesis: Sporadic disorder; cause unknown.

Clinical features:

e Present at birth; dilated vessels with striking marbled pattern that varies little
with temperature. Most improve slowly over time. Can be associated with
necrosis and ulcerations.

e Midline nevus flammeus is sometimes marker.

o About 30% of patients have systemic findings including limb hypo- or hypertro-
phy, craniofacial anomalies, glaucoma, and mental retardation.

Diagnostic approach: History, clinical examination.

Therapy: Nothing effective.

Yyvy

vy
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Angiokeratomas
» Definition: Capillary-lymphatic malformation in upper dermis associated with
hyperkeratotic epidermis.
» Clinical features: Several clinically distinct forms:
o Solitary angiokeratoma: Multihued or black hyperkeratotic papule, usually on
legs of children; differential diagnostic considerations include melanocytic
nevus and malignant melanoma (Fig. 26.8).

Fig.26.8 - Angiokeratoma.

e Angiokeratoma circumscriptum: Verrucous blue-black plaque usually on ex-
tremities; present at birth, grows with patient. Can also be mistaken for malig-
nant melanoma.

o Angiokeratoma of Mibelli: Small blue-black hyperkeratotic papules of distal ex-
tremities, usually in children with acrocyanosis or cold injury; differential diag-
nosis including warts.

e Angiokeratoma Fordyce: Tiny violet papules on scrotum or labia of older adults:
differential diagnosis includes senile angioma when nongenital.

e Fabry disease:

- Synonym: Angiokeratoma corporis diffusum.

- MIM code: 315500.

- Pathogenesis: Mutation in GLA gene at Xq22 coding for a-galactosidase; X-
linked recessive inheritance; lyosomal storage disorder.

- C(linical features: Multiple angiokeratomas, typically starting around umbili-
cus; acral paresthesias, hypohidrosis, heat intolerance. Corneal dystrophy.
Renal, cardiac, and CNS vascular problems.

- Differential diagnosis: Osler-Weber-Rendu syndrome, senile angiomas.

- Therapy: Enzyme replacement therapy possible.

e Other metabolic diseases including fucosidosis, Kanzaki syndrome, and Span-
gler syndrome; check pediatric genetic sources.

» Diagnostic approach: Despite this puzzling list, the clinical pictures are usually
quite distinct. A solitary or plaque-like lesion will usually be biopsied to exclude a
pigmented lesion. Multiple scrotal or vulvar lesions are clear. Porokeratosis of
Mibelli is usually overlooked. The metabolic disorders usually present with other
findings, so the dermatologist rarely has the chance to make the diagnosis.

» Therapy: Individual small lesions can be destroyed with lasers; large plaques are
best excised.

Hemangioma

» Synonym: Capillary hemangioma.

» Definition: Benign vascular tumor, which typically appears at birth or just there-
after.
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» Pathogenesis: Sporadic event; angiogenesis is very active in utero and pre-
sumably perturbations in vascular growth control mechanisms are responsible.
> Clinical features:
e Raised red to purple soft nodules that can become very large. About 30% can be
seen at birth, but most appear later and all continue to grow (Fig. 26.9). Tumors
can be compressed, but do not disappear with diascopy.

Soft Tissue Tumors

Fig.26.9 - a, b Hemangioma. c Deeper
hemangioma without bright red color,
perhaps in regression.

e Those which appear after birth are 2-5 X more common in girls.

e Congenital hemangiomas typically are large nodules with a rim of dilated ves-
sels; they are divided into rapidly involuting and noninvoluting forms. No sex
predilection.

e 0ld distinction of capillary versus cavernous hemangioma rarely made today.
The deeper vessels in cavernous lesions are usually venous malformations and
do not regress.

e Telangiectatic hemangiomas may mimic nevus flammeus, but continue to
grow.

e Complications include:

- Obstruction of vital structures: eyes, nose, mouth.
- Bleeding: Serious events surprisingly rare.

e During the first months of life, hemangiomas can continue to grow. After about
years of age, no further growth is anticipated and regression starts. It may take
many years and often leaves behind scar or loose skin.

» Diagnostic approach: Clinical diagnosis:

O Note: Three questions to separate hemangioma from malformation are listed in

Table 26.2.
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g Table 26.2 - Separating hemangioma from malformation

£ Question Hemangioma Malformation

S e eeesassmesasasEssssEsEsssEasEsEsEEsEsEsEEsEsEsEEsEsEssasEssssssEssssssEssssasus
[

g Present at birth? Usually no; appears in first weeks of life Yes

2 Growing? Yes No

; Regressing? Yes No

(=]

[

o If multiple lesions are present, consider following problems:

- Generalized eruptive hemangiomatosis: Multiple cutaneous lesions; no sys-
temic involvement.

- Diffuse neonatal hemangiomatosis: Multiple cutaneous lesions, plus car-
diac, gastrointestinal, hepatic and pulmonary hemangiomas. Probably with
hemorrhage, cardiac failure.

- PHACES syndrome: Posterior fossa malformation, hemangiomas (mainly fa-
cial); arterial, cardiac, eye, and sternal anomalies.

- Blue rubber bleb nevus syndrome (p.458).

» Therapy:

e Small lesions can be treated with intense pulsed light source, pulsed dye or
Nd:YAG laser (also intralesional); treatment should be started early, not await-
ing growth phase.

o Contact cryotherapy is alternative approach; also done early.

e Residual lesions or scars best excised.

e Aggressive periorificial lesions:

- Intralesional or systemic corticosteroids (prednisolone 20-30mg daily for
2-3weeks).

- Interferon-a2 (systemic).

- Sclerosing therapy or embolization also possible, but reserved for special
centers.

O Note: The effectiveness of IPL and lasers has shifted the trend toward treating
hemangiomas. Nonetheless, some parents may prefer to allow nature to take its
course, especially for small truncal lesions, and they should be offered this op-
tion.

Senile Angioma

> Synonym: Cherry angioma.

» Definition: Common small capillary proliferation, usually appears in middle-aged

adults.

Clinical features: Small smooth ruby-red papules, usually on trunk and multiple.

No associated findings.

» Differential diagnosis: Clinically distinct; if thrombosed, can be confused with
pigmented lesions.

» Therapy: None needed; laser destruction easy if desired.

v

Pyogenic Granuloma
> Synonym: Eruptive hemangioma.
» Definition: Rapidly growing capillary hemangioma usually developing after
trauma (Fig. 26.10).
» Clinical features:
o Typically eroded, often weeping or friable tumor that reaches several cm in size
over week; history of trauma.
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Fig.26.10 - Pyogenic granuloma.

e Many different clinical patterns:
- Common on digits, especially nail folds.
- Next most likely site is interdental gingiva, common during pregnancy

(epulis of pregnancy).

Satellite lesions are common, as are satellite recurrences (central lesion re-

moved; many small peripheral lesions recur).

- Deeper pyogenic granulomas are often intravenous.

» Histology: Eroded epidermis; lobular proliferation of new vessels in dermis as-
sociated with neutrophilic infiltrate.

» Diagnostic approach: Sudden history, clinical appearance, histology.

» Differential diagnosis: Usually clinically distinct; nail lesions should always be
studied histologically to exclude amelanotic malignant melanoma. Polypoid le-
sions on feet can be confused with Kaposi sarcoma. Satellite lesions usually cause
concern; confused with metastases. In patients with HIV/AIDS, also consider bacil-
lary angiomatosis.

> Therapy: Excision, cryotherapy, or any other destructive measures.

Tufted Angioma

» Uncommon lesion that clinically looks like bruise, but is persistent and slowly pro-
gressive. Histologic pattern very similar to pyogenic granuloma with multiple pro-
liferative nodules. Associated with Kasabach-Merritt syndrome. Treatment diffi-
cult; options include surgery, laser ablation, and even ionizing radiation.

Acroangiodermatitis

» Synonym: Mali disease, pseudo-Kaposi sarcoma.

» Definition: Reactive dilated veins in areas of chronic venous insufficiency produce
cutaneous nodules.

» Clinical features: Almost exclusively limited to ankles, dorsal aspect of feet; dark
red to brown lichenoid papules and plaques, which may become confluent or
ulcerate.

» Histology: Thickened epidermis over lying dermal proliferation of thick-walled
vessels associated with hemosiderin deposition and fibrosis.

» Diagnostic approach: Usually obvious, if one appreciates the presence of chronic
venous insufficiency. If any questions, biopsy.

» Differential diagnosis: Sporadic Kaposi sarcoma.

» Therapy: Compression therapy, possible excision.

Acquired Progressive Lymphangioma

» Another rare lesion that can cause differential diagnostic problems.

» Clinically resembles a slowly expanding bruise. Microscopically shows delicate
vascular slits very similar to early Kaposi sarcoma.

» Treatment is excision or other destructive measures.
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Blue Rubber Bleb Nevus Syndrome
> MIM code: 112200.
» Definition: Association of multiple cutaneous and gastrointestinal venous mal-
formations.
» Pathogenesis: Most cases sporadic, but autosomal dominant inheritance.
» Clinical features:
e Compressible blue nodules often tender (see ANGEL list, p. 714); present in in-
fancy; involve trunk and extremities.
e Associated gastrointestinal lesions usually bleed, leading to abdominal pain,
anemia.
» Diagnostic approach: Gastrointestinal evaluation.
O Note: Always search for gastrointestinal bleeding in patients with vascular le-
sions and anemia.
» Therapy: Individual painful lesions can be excised; sclerotherapy and laser abla-
tion also possibilities.

Maffucci Syndrome

» MIM code: 166000.

» Definition: Combination of lymphatic-venous malformations and endochondro-
mas.

» Pathogenesis: Mutations in PTHR gene at 3p22-p21.1; exact genetics unclear.

» Clinical features:
e Multiple venous and lymphatic malformations, often favoring the extremities.
e Vascular neoplasms, especially spindle cell hemangioendothelioma.
e Endochondromas with a 20% risk of chondrosarcoma.
e Short stature.

> Diagnostic approach: Careful monitoring for malignant change.

» Therapy: Vascular lesions treated as for venous malformations.

Glomus Tumor
» Definition: Benign tumor arising from the cutaneus glomus or Sucquet-Hoyer
anastomosis; group of contractile cells responsible for arteriovenous shunting, es-
pecially in digits.
»> Epidemiology: More common in men, although subungual more common in
women.
» Pathogenesis: Usually sporadic; multiple lesions may be autosomal dominant in-
heritance.
> Clinical features:
e Solitary lesions are tender red-blue tumors, often subungual or acral
e Multiple lesions (glomus malformations or glomangiomas) are larger, com-
pressible (more clearly associated with vessel spaces) and less likely to be pain-
ful (Fig.26.11).
> Histology: Nests of small blue cuboidal cells in dermis, sometimes associated
with vascular spaces. Glomangiomyomas have spindled rather than cuboidal cells.
» Diagnostic approach: Solitary lesions: see ANGEL list for painful tumors (p. 714);
multiple lesions, gastrointestinal survey.
» Therapy: Excision.

Hemangiopericytoma

» Clinical features: Tumor of deep soft tissues with little dermatologic relevance.

» Histology: Classic histological picture of spindle cells and staghorn vessels; today
felt to be reaction pattern seen in fibrous, neural, and smooth muscle tumors with
different biological behaviors.
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Fig.26.11 - Multiple glomus
tumors.

O Note: If confronted clinically with a tumor alleged to be hemangiopericytoma,
seek expert dermatopathologic consultation.

Hemangioendotheliomas

» Definition: Vascular tumors of intermediate-grade biologic behavior; low-grade
angiosarcomas.

» Classification: All are rare but some of dermatologic significance:

o Kaposiform hemangioendothelioma: Spindle cell tumor of childhood; despite its
rarity, most common tumor for Kasabach-Merritt syndrome (platelet con-
sumption coagulopathy).

o Dabska tumor (malignant intravascular papillary angioendothelioma): Head and
neck tumor in children with intravascular tumor islands.

o Retiform hemangioendothelioma: Tumor with hobnail endothelial cells; usually
on distal extremities with slow, locally aggressive growth pattern.

Malignant Vascular Tumors

Angiosarcoma

» Definition: Sarcoma arising from vascular and lymphatic structures.

» Pathogenesis: Often caused by ionizing radiation, toxins (especially for hepatic
angiosarcoma) or chronic lymphedema. Most recent studies show that lymphatic
origin is likely.

» Clinical features: Several distinct clinical settings:

o Angiosarcoma of scalp: Initially subtle, but relentless tumor of scalp; early le-
sions mistaken for vascular malformation; later nodules, ulceration; always ex-
tends far beyond apparent clinical margins, so difficult to cure.

e Angiosarcoma secondary to chronic lymphedema (Stewart-Treves syndrome):
Mostly common in edematous arm following mastectomy.

e Postradiation angiosarcoma.

» Histology: Highly variable, ranging from benign lobular proliferations to spindle-
cell rich areas to epithelioid areas with high mitotic rate and nuclear atypia. New
vessels insinuate between strands of collagen.

» Diagnostic approach: Must think of disease and then biopsy.

» Differential diagnosis: Clinically, many ulcerated tumors such as malignant
melanoma; histologically, Kaposi sarcoma.

» Therapy:

o The only chance for cure is complete surgical excision, usually followed by con-
solidation radiation therapy.

o (Careful margin control; tumor often extends far beyond imagined borders; mi-
crographic surgery valuable.
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e Palliative radiation therapy if inoperable.
e Neither chemotherapy and interleukin-2 (intralesional and/or intravenous) has
helped much.
» Prognosis: Five-year survival around 10%; both lymphatic and hematogenous
spread.

Kaposi Sarcoma

» Definition: Virally induced, usually multifocal tumor with many clinical forms.

» Pathogenesis: Caused by human herpesvirus 8 (HHV-8); exact mechanism of
tumor induction unclear but HHV-8 encodes many growth control genes. HHV-8
present in all forms of Kaposi sarcoma.

» Clinical features:

e (lassic Kaposi sarcoma: Usually affects elderly men of Jewish or Mediterranean
background; slowly growing red-brown patches and plagues on feet or legs
(Fig.26.12); when advanced, nodules, ulceration and rarely systemic involve-
ment. Excellent prognosis.

O Note: Patients tend to die with, rather than from, classic Kaposi sarcoma.

Fig.26.12 - Kaposi sarcoma—classic type.

e Endemic (African) Kaposi sarcoma: Several types:

- Lymphadenopathic: Usually in children; resembles lymphoma; usually fatal.
- Chronic localized or benign: Similar to classic.

- Locally aggressive: Ulcerated cutaneous lesions; infiltration of bone.

- Florid disseminated: Skin and visceral involvement.

e latrogenic Kaposi sarcoma: Associated with immunosuppression; resolves if im-
mune status can be restored. Usually diffuse subtle lesions, but can resemble
HIV-associated Kaposi sarcoma.

e HIV-associated Kaposi sarcoma: Disseminated Kaposi sarcoma, usually in men,
often oral involvement or facial involvement, but can occur anywhere. Early le-
sions oval macules and papules that follow skin tension lines.

» Diagnostic approach:
Biopsy to confirm diagnosis; then evaluate depending on clinical scenario.
Exclude HIV infection; check HLA-DR status.
Routine laboratory parameters and chest radiograph.
Abdominal and lymph node sonography.
Gastrointestinal examination as directed by signs and symptoms.
e Immune status.
» Differential diagnosis:

e (lassic Kaposi sarcoma: Acroangiodermatitis, spindle cell hemangioma,
Kaposiform hemangioendothelioma, leiomyosarcoma.

e HIV-associated Kaposi sarcoma: Bacillary angiomatosis.
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