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Malignant cutaneous adnexal neoplasms are one of the most challenging areas of dermatopathology. Tumors
of the pilosebaceous apparatus can occur as single-lineage neoplasms or may manifest as complex
proliferations with multilineal differentiation patterns including not only the germinative component of the
hair bulb, the inner or outer root sheath epithelium and the sebaceous gland and duct, but also the sweat duct
components that relate to the apocrine secretory apparatus which empties into the follicle near the follicular
bulge. Eccrine and apocrine neoplasms present a bewildering array of morphologies, which often defy precise
classification. The purpose of this review is to discuss in detail the malignant neoplasms of the cutaneous
adnexae and their benign and prognostically indeterminate mimics.
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Malignant tumors of the pilosebaceous
apparatus, their mimics and precursors

Introduction

Tumors of the pilosebaceous unit can occur in
isolation or in combination with complex prolifera-
tions showing multilineal differentiation patterns
encompassing those of sweat ducts, epidermis and
stroma with its varied components. In this review,
we will focus upon the malignant adnexal prolifera-
tions, considering benign entities mainly insofar as
they impact the diagnostic approach to adnexal
carcinoma. We will first turn to the malignant
sebaceous neoplasms, their precursors and their
mimics.

Sebaceous adenoma

Clinical Features

The sebaceous adenoma is a benign neoplasm that
manifests clinically as a pale yellow nodular lesion,
typically of the face, that expresses itself clinically
after the age of 50. Tumors range in size from o1 to
45 cm.1–6 These lesions are associated with the

Muir–Torre syndrome, comprising the coexpression
of cutaneous neoplasms, including those of sebac-
eous type with well-differentiated squamous epithe-
lial neoplasms, and visceral malignancies, including
carcinomas of the breast, ovary, gastrointestinal tract
and larynx.7–14 An occasional patient may manifest
a malignant lymphoma of nodal or extranodal
type.10,12,14 Sebaceous neoplasms in the setting of
Muir–Torre syndrome are often difficult to classify,
showing overlap features between all of the proto-
typic forms of sebaceous neoplasm ranging from
hyperplasia to carcinoma.13

Histology

The prototypic sebaceous adenoma manifests 1–2
layers of germinitive cells which mature to form
central sebocytes, and have an architecture compris-
ing a sharply circumscribed sebaceous lobule sur-
rounded by a compressed pseudocapsule of dermal
stroma (Figure 1a). The overlying epidermis may be
attenuated, but sometimes forms a collarette around
the peripheral aspect of the neoplasm. Unlike
sebaceous hyperplasia, occasional mitoses may be
seen in the lobules of a sebaceous adenoma and in
concert with this nucleoli may be somewhat
prominent, but the pleomorphism, hyperchromasia
and individual cell necrosis of the sebaceous
epithelioma are not apparent (Figure 1b). When
seen in the context of the Muir–Torre syndrome,
lesions mimicking sebaceous adenoma may openReceived 16 September 2005; accepted 28 September 2005

Correspondence: Dr AN Crowson, MD, Regional Medical Labora-
tory, St John Medical Center, 1923 S Utica Street, Tulsa, OK
74114-4109, USA.
E-mail: ncrowson@sjmc.org

Modern Pathology (2006) 19, S93–S126
& 2006 USCAP, Inc All rights reserved 0893-3952/06 $30.00

www.modernpathology.org



directly to the epidermal surface in a fashion that
mimics nevus sebaceus.

Differential Diagnosis

The nevus sebaceus can form a confounding
morphology with the sebaceous neoplasia of Muir–
Torre syndrome, as can the basal cell carcinoma
(BCC) with sebaceous differentiation.15–18 The Muir–
Torre syndrome is described in detail below.
Another consideration in the differential diagnosis
of sebaceous adenoma is the sebaceous epithelioma.
Most observers equate the term sebaceous epithe-
lioma with a BCC, typically of nodular type,
showing central sebaceous differentiation. In the
sebaceous epithelioma, atypical basaloid cells
mimicking the germinitive cells of sebaceous hyper-
plasia are identified in the periphery of tumor

lobules, but fill 450% of the diameter of individual
nodules and are associated with apotosis, mitotic
activity and slit-like retraction of the tumor cell
nests from the adjacent stroma, accompanied by
mucinotic collagen degeneration. The sebaceous
adenoma in contrast has an increased number of
germinitive cell layers as opposed to sebaceous
hyperplasia; typically, these constitute greater than
two outside layers, but less than 50% of the
diameter of the tumor nodule. Individual cell
necrosis, mitotic activity and slit-like retraction of
stroma are not features of sebaceous adenoma. A
nevus sebaceus typically shows epidermal hyper-
plasia with mammillation of the surface mimicking
an epidermal nevus. The sebaceous lobules in nevus
sebaceus are abortive, often opening directly to the
epidermal surface as opposed to through the
infundibular sebaceous duct of a mature hair follicle
structure. In concert with this anomaly, hairs (either
polarizable terminal hairs or vellus hairs) are not
seen in the folliculosebaceous anlage of the nevus
sebaceus. By polarized light microscopy, one can
delineate the transverse margin of a nevus sebaceus
when one recognizes these mature hair shafts lateral
to the lesion itself. As nevus sebaceus is a
hamartoma, often with a complex mesenchymal
and epithelial derivation, the stroma may appear
hyperplastic and ectopic apocrine glands may be
present in the dermis, sometimes with a concomi-
tant increase in blood vessels. As nevus sebaceus
can give rise to basaloid proliferations including
superficial BCC and its nodular and infiltrative
growth derivatives, the distinction between nevus
sebaceus and sebaceous hyperplasia is an important
one. Finally, the nevus sebaceus can be associated
with other forms of neoplasia such as syringocyst-
adenoma papilliferum.

Superficial epithelioma with sebaceous
differentiation

Clinical Features

The superficial epithelioma with sebaceous differ-
entiation manifests as a slow-growing smooth
surfaced papule or keratotic nodule on the face,
trunk or thigh.19

Histopathology

The lesions mimic a tumor of follicular infundibu-
lum or superficial BCC by virtue of anastomosing
cells that connect broadly to the basal layer of
epidermis and have an orientation parallel to the
epidermal surface. Some examples show peripheral
palisading, leading some observers to suggest that
this represents a form of superficial BCC with
sebaceous differentiation cognate to the sebaceous
epithelioma,20,21 while other examples show squa-
mous differentiation.

Figure 1 Sebaceous adenoma. Sebaceous adenoma comprises an
admixture of germinative epithelia and sebocytes in a nodular
array grouped around one or more hair follicle structures (a).
Intermediate-power microscopy shows that the germinative
epithelia comprise less than 50% of the diameter of the tumor
lobule, but are greater than the 1–2 cell layers in thickness seen in
lesions of sebaceous hyperplasia (b).
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Differential Diagnosis

The presence of sebaceous differentiation distin-
guishes this lesion from the inverted follicular
keratosis and the prototypic superficial BCC. An
exceptional example of a tumor of follicular infun-
dibulum showing sebaceous differentiation was
reported in 2001,22 but these lesions show no slit-
like retraction from a mucinotic stroma.

Sebaceoma

Introduction

The term sebaceoma was first introduced by
Troy and Ackerman23 who described a dermal
sebaceous neoplasm having histological overlap
features of sebaceous adenoma and sebaceous
epithelioma.

Histopathology

These sharply circumscribed lesions have smooth
borders and asymmetry, and comprise aggregates of
undifferentiated basaloid cells admixed with vacuo-
lated sebocytes and sebaceous ducts (Figure 2a and
b). The latter may contribute, through metaplastic
change, squamous epithelia to the nodules. These
components are admixed in an often haphazard
fashion.24 The proportions of these components vary
and have no set definition. Holocrine secretion may
generate necrosis en masse, but necrosis of the
tumor cells themselves is never conspicuous.24–26

There is a verrucous or seborrheic keratosis-type
lesion in which the sebaceous components connect
to a hyperplastic epidermis through a proliferation
of infundibular keratinocytes.24

BCC with sebaceous differentiation
(sebaceous epithelioma)

Histopathology

As mentioned above, the BCC with sebaceous
differentiation, a term equated by some authors
and by us to sebaceous epithelioma,27 is typically a
form of nodular BCC showing slit-like retraction of
tumor from a mucinotic stroma with 450% of the
tumor lobule comprising germinitive basaloid cells,
which demonstrate individual cell necrosis and
mitotic activity (Figure 3a and b).15–18 Although the
cells have a homology with the germinitive cells of
sebaceous adenoma, they tend to be larger with
more open nuclei and more prominent nucleoli and
the finding of slit-like retraction, although demon-
strable in most if not all lesions and a principal
defining feature, may be focal and difficult to
identify in any particular tumor. Unlike sebace-
ous carcinoma, these tumors do not manifest
pagetoid spread through the overlying epidermis

and typically lack an infiltrative pattern of growth
with a sclerosing stromal reaction. The sebaceous
component in the center of the tumor lobules
decorates with antibodies to the epithelial mem-
brane antigen (EMA).27

Sebaceous carcinoma

Introduction

In theory, sebaceous carcinoma can occur anywhere
where sebaceous glands are located. In practice,
ocular sebaceous carcinoma is far more common
than its extraocular counterpart, although both are
aggressive and potentially lethal malignant neo-
plasms.3–5,28–39

Figure 2 Sebaceoma. Sebaceoma is characterized by a diffuse
admixture of germinative epithelia and sebocytes with no
compartmentalized, organized pattern as seen in sebaceous
hyperplasia and sebaceous adenoma (a). Intimately admixed with
these lobules of haphazardly arranged germinative cells and
sebocytes are pilosebaceous ducts (b, straight arrow). These
manifest an eosinophilic lining cuticle in which keratohyalin
granules are characteristically absent.
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Clinical Features

Sebaceous carcinoma is a disorder of middle-aged to
elderly individuals with a mean age of 62–72 years
and a female preponderance.28–40 Although ocular
sebaceous carcinoma is said to have a predilection
for Asians, this has not been our experience; this
may reflect selection bias based upon our practice
profiles, however. Patients classically develop pain-
less nodules or papules along the eyelid margin or in
palpebral conjunctiva. The upper eyelid is prefer-
entially involved, followed by the lower lid, the
caruncle and the bulbar conjunctiva.40 In most cases
these are solitary, but on occasion a patient develops
a multicentric lesion. With respect to the solitary
tumors, a chalazion is a frequent initial clinical
diagnosis. With respect to the multicentric tumors,
misdiagnosis as ocular pemphigoid, actinic kerato-
sis, basal or squamous epithelial neoplasia
is common.30 Other locations, including elsewhere
in the head and neck, the trunk, genitalia and

extremities may be seen.28,30,33–35,37,41 The extra-
ocular tumors may exhibit equally aggressive biolo-
gic behavior to their ocular counterparts.42 They are
frequently larger, manifesting as nodular tender or
nontender, slowly or rapidly growing masses, which
in some cases ulcerate. The presence of a sebaceous
carcinoma is, in some patients, a clue to internal
organ malignancy in the setting of Muir–Torre
syndrome.13 Some 30% of patients with Muir–Torre
syndrome manifest sebaceous carcinoma.43,44

Histopathology

Depending upon the degree of differentiation, the
identification of sebaceous differentiation can be
problematic. In low-grade tumors, multi-vesicular
cytoplasms indent the nucleus in a fashion similar
to the banal sebaceous epithelium of the sebaceous
adenoma. Such tumors tend to form confluent
nodular masses associated with little or no stromal

Figure 3 Sebaceous epithelioma. The sebaceous epithelioma is equated by many observers with the BCC/epithelioma with sebaceous
differentiation. The tumor comprises nodules dominated by germinative epithelia (a) in which slit-like stromal retraction is seen (a,
straight arrow). In many instances, the sebocytes are difficult to identify (b, curved arrow). Unlike the sebaceous adenoma, the
germinative epithelia in a sebaceous epithelioma comprise greater than 50% of the population in any given tumor lobule. Like other
forms of BCC, apoptosis and mitotic activity is frequently seen within tumor lobules.
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desmoplasia, scattered mitoses and mild nuclear
pleomorphism with nucleolation (Figures 4 and 5).
High-grade tumors show scant cytoplasmic vacuola-
tion with more prominent nucleoli, atypical mitoses
and abundant necrosis (Figures 6–8). These are the
tumors more likely to show pagetoid spread,
although low-grade neoplasms may also do this;
infiltrative patterns of growth with stromal desmo-
plasia and invasion of adjacent structures are
features seen almost exclusively in the high-grade
neoplasms (Figure 6).

With respect to grading, architectural patterns
rather than cytologic features are more reproduci-
ble.29 Tumors comprising rather monomorphic
rounded nodules of similar size and shape lacking
a desmoplastic stroma are usually graded as
I/III. Those with variably sized tumor lobules,
including those with jagged edges, an in-
distinct peripheral margin, an infiltrative pattern
of growth and stromal desmoplasia and/or a
percolating growth pattern through stroma, are

Figure 4 Sebaceous carcinoma, low grade. The tumor illustrated
is that of a 39-year-old man with a 1.8-cm diameter lesion on his
right arm. A well-circumscribed nodule with a pushing contour
shows the presence of atypical germinative epithelia with only
scattered sebocytes and areas of necrosis.

Figure 5 Sebaceous carcinoma, low grade. Higher power microscopy of the same lesion illustrated in Figure 4 shows a dominant
component of germinative epithelia within tumor lobules (a) that do not show slit-like retraction of stroma, and are thus dissimilar from
the tumor nests in a sebaceous epithelioma. At high-power microscopy (b), the germinative epithelia are shown to have cytologic features
of malignant neoplasia by virtue of irregularly thickened chromatinic rims and coarse, spiculated chromatin patterns.
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graded as III/III. The grade II/III neoplasms show an
intermediate architectural pattern with both
rounded and infiltrative or jagged tumor nests.

Sheet-like or syncytial growth patterns point to-
wards grade III tumors when seen.

As mentioned above, high-grade tumors infiltrate
more aggressively, but all sebaceous carcinomas can
show a pagetoid pattern of spread in the overlying
epidermis. Careful attention to morphology and to
immunohistochemical findings and conventional
histochemistry should enable distinction (see differ-
ential diagnosis). In practical terms, when con-
fronted with an eyelid biopsy showing a clear cell
neoplasm, particularly when pagetoid epidermal
involvement is identified, one must always think
of sebaceous carcinoma and perform the appropriate
investigative studies to include or exclude this
diagnostic consideration. The Ki-67 labeling index
was much higher than that of squamous cell
carcinoma in one study.45

Other histologic features of sebaceous carcinoma
can obscure the diagnosis. In particular, those
lesions showing squamous differentiation with
keratin pearls, intercellular bridge formation and
cytoplasmic keratinization may strongly mimic a
poorly differentiated or moderately differentiated

Figure 6 Sebaceous carcinoma, high grade. In this tumor from the
nose of a 78-year-old man, neoplastic sebocytes show an
infiltrative pattern of growth into the skeletal muscle.

Figure 7 Sebaceous carcinoma, high grade. In addition to pagetoid spread through the epidermis of this elderly man’s eyelid, the
neoplastic sebocytes are shown to occupy the subepithelial sebaceous adnexal glands (a, straight arrow). (b) Fully transformed malignant
nuclear change in sebocytes, which show only minor and inconspicuous cytoplasmic vacuolation.
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squamous cell carcinoma; areas of sebaceous differ-
entiation may not be readily apparent in such
tumors. There is also a sarcomatoid or spindle cell
variant which mimics a spindle cell squamous cell
carcinoma.46,47 A basaloid form comprising small
cells having scant cytoplasm and showing peri-
pheral palisading can mimic a BCC.3,28–30,48 Apocrine
differentiation is rarely described in sebaceous
carcinoma.49 Some sebaceous carcinomas manifest
a trabecular or rosette-like architecture mimicking
neuroendocrine neoplasia.50 Cystic change in sebac-
eous neoplasms is said to be specific for Muir–Torre
syndrome, where sebaceous neoplasms often prove
otherwise difficult to classify precisely.51 Associated
with sebaceous neoplasms in this setting are
keratoacanthomas showing sebaceous differentia-
tion; these are seen in 20% of Muir–Torres cases
and are said to be specific to the syndrome.51

Differential Diagnosis

One challenging differential diagnosis is that of the
clear cell epithelial neoplasms, in particular, clear

cell squamous cell carcinoma and clear cell BCC.
With respect to the clear cell basal and squamous
cell carcinomas, the cytoplasmic vacuolation is due
to glycogen; therefore, a PAS stain with and with-
out diastase will demonstrate the abundant globules
of PAS-positive material. In sebaceous carcinoma,
glycogen is typically less abundant, but will be seen.
Immunohistochemically, sebaceous carcinomas dec-
orate strongly with EMA. In contrast, squamous cell
carcinomas decorate weakly and BCCs are negative
with this marker. Furthermore, sebaceous carcino-
mas decorate strongly with low-molecular-rate cyto-
keratins (CKs) (ie CAM 5.2), which only decorate the
peripheral basaloid rim of a BCC and which are not
expressed by squamous cell carcinoma.52 Extraocu-
lar sebaceous carcinomas tend to decorate with
antibody CU18, which recognizes the antibreast
carcinoma-associated antigen-225, anti-CA15.3 anti-
body and anti-CD15 antibody.53 Other novel markers
such as the Thompson–Friedenreich antigen, said to
be expressed in sebaceous neoplasms of both benign
and malignant type but not in squamous and basal
cell tumors,54 have yet to be vetted by multicenter

Figure 8 Sebaceous carcinoma. Additional illustrations from the same lesion shown in Figure 7 were obtained at the time of frozen
section. Neoplastic colonization of the subepithelial ocular adnexae is identified (a). The definitive test for sebaceous differentiation is
an oil red O histochemical preparation in frozen section material. The neutral lipid decorates with a bright red tinctorial quality (b).
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studies. The biologic basis of the visceral and
sebaceous neoplasms in Muir–Torre syndrome is
an aberrant mismatch repair gene (MSH2); this can
be assayed immunohistochemically and is absent in
the sebaceous neoplasms in this setting.55 If one is
fortunate enough to have frozen sectioned material,
an oil red O stain will demonstrate the neutral lipids
present in the sebaceous carcinomas, which are
absent in clear cell squamous cell and BCCs.
Typically less challenging diagnostically is Paget’s
disease. In Paget’s disease, the neoplastic cells,
typically of apocrine sweat gland derivation, man-
ifest intracytoplasmic vacuoles containing epithelial
mucin demonstrable with mucicarmine or Alcian
blue-PAS preparations. In Paget’s disease, the cells
also express carcinoembryonic antigen (CEA) and
may express S100 protein, gross cystic disease fluid
protein (GCDFP-15), CD15 and, in institutions
which have access to these immunohistochemical
markers, CA125, CA19-9,56 CU18, CA15.3 and
B6.2.53

Other clear cell neoplasms that can mimic sebac-
eous carcinoma include balloon cell melanoma,
clear cell eccrine carcinoma and metastatic clear
cell carcinomas of kidney and thyroid gland. The
balloon cell melanoma shows melanocyte lineage-
specific markers that are expressed dominantly in
the non-balloon cell areas of the tumor. Thus, the
epithelioid or sheet-like growth patterns will de-
monstrate Melan-A and HMB-45 positivity, as well
as Mit-f immunoreactivity. Melanin granules should
be demonstrable in tumor cell cytoplasms, but may
require assiduous and time-consuming high-power
microscopic examination. Clear cell eccrine carci-
nomas, like the clear cell squamous cell and BCCs,
are glycogen rich; they strongly express low-mole-
cular-weight CKs and will be strongly EMA positive;
thus, in this particular differential diagnosis, the
presence of cytoplasmic glycogen in the absence of
the T-antigen is an important diagnostic clue. Clear
cell carcinoma of the thyroid gland expresses
thyroid transcription factor (TTF), as will metastatic
clear cell carcinoma of the lung, and in both cases
the cytoplasmic vacuolation is due to glycogen
accumulation. Similarly, clear cell renal cell carci-
noma is a glycogen-rich tumor which, like the clear
cell carcinoma of the thyroid gland, has a highly
vascular stroma, as would be uncharacteristic of a
sebaceous carcinoma. Finally, the clear cell atypical
fibroxanthoma merits consideration in the differen-
tial diagnosis of sebaceous carcinoma; the former
expresses CD68 and other histiocyte lineage markers
and often coexpresses EMA in the spindle cell
population.57,58 The use of procollagen I has been
advocated by some authors, but there is significant
overlap with spindle cell melanoma and spindle cell
squamous carcinoma.59

Distinction of sebaceous adenoma and sebaceous
epithelioma from sebaceous carcinoma morphologi-
cally is discussed above. The expression of p21 in
sebaceous adenoma and sebaceoma is said to

have a distribution similar to that of the normal
sebaceous gland, being dispersed towards the
peripheral, germinative areas of the sebaceous
lobule, whereas in sebaceous carcinoma, there
is a loss of this topogaphical locatization of p21
expression.60

The squamoid variant of sebaceous carcinoma
expresses the glycoprotein BER-EP4 immunohisto-
chemically, which squamous cell carcinoma does
not,61 and also has, at least focally, multivesiculated
sebocytes that are absent in conventional squamous
cell carcinoma. The basaloid variant of sebaceous
carcinoma is a form of poorly differentiated sebac-
eous carcinoma with highly atypical nuclei larger
than the prototypic BCC; these tumors lack the
mesenchymal mucin deposition around basaloid
tumor nests, which one associates with BCC.
Sebocytes are rare in the basaloid sebaceous carci-
noma, whereas they are abundant in BCC with
sebaceous differentiation and absent in conven-
tional BCC. With respect to the differential diagnosis
from sebaceous epithelioma, EMA expression is
only seen in the sebaceous areas and is absent in
the germinitive cells, which constitute 450% of the
diameter of a typical tumor nodule. Both basaloid
sebaceous carcinoma and BCC with sebaceous
differentiation express BER-EP4.

Nevus sebaceus

Introduction and Clinical Features

The nevus sebaceus may present at birth or in
young life, but, in practical terms, patients may be
unaware of these lesions until their adulthood.
Thus, even patients in the fourth to sixth decades
of life occasionally have a lesion biopsied to exclude
a carcinoma or keratosis, which is in fact a
nevus sebaceus. Typically located on the scalp, a
nevus sebaceus may produce a localized area of
alopecia or manifest as a tan-colored plaque with
a rough surface, the latter representing the epider-
mal component. Prior to puberty, these lesions have
no significant sebaceous component, thus the tan
or a brown coloration. In and around puberty,
sebaceous glands become prominent and the colora-
tion of the plaque changes from tan-brown to
yellowish and the contribution of the sebaceous
component produces a verruciform surface. Rare
cases are associated with systemic abnormalities
such as seizures, mental retardation or defects in
visual fields.62–67

Histopathology

The nevus sebaceus comprises a hamartoma with
contributions from epidermal and adnexal struc-
tures and mesenchymal elements, the varying
proportions of which depend upon whether the
patient is pre- or post-pubertal. Prior to puberty, the

Malignant adnexal neoplasms
AN Crowson et al

S100

Modern Pathology (2006) 19, S93–S126



nevus sebaceus may have no identifiable sebaceous
elements and is recognizable therefore by the
presence of a verruciform epidermal hyperplasia
with prominence of adnexal structures including in
the context of ectopic apocrine glands. Near or after
puberty, sebaceous glands become prominent. These
are abortive miniaturized sebaceous glands that do
not connect in the normal fashion through the
sebaceous duct to the necks of the follicular bulges,
but instead open directly to the epidermal surface.
The lack of association with a mature pilosebaceous
unit is associated in turn with a lack of polarizable
terminal or vellus hairs. Thus, as mentioned above,
we often use polarized light microscopy to delineate
the transverse edge of the lesion; where mature hair
shafts are identified, the histomorphology repre-
sents normal pilosebaceous structures of the native
scalp. Like the sebaceous glands, the apocrine
component is typically not conspicuous prior to
puberty. A variety of additional lesions may be seen
in the setting of a nevus sebaceus,68 which are, at
least at inception, possibly hamartomatous in
character. These include basal cell epithelioma,
proliferating pilar tumor, syringocystadenoma pa-
pilliferum, trichilemmoma, apocrine adenoma, se-
baceous adenoma, piloleiomyoma and desmoplastic
trichilemmoma.69 Although these proliferations may
initially be hamartomata,70 there is no question that
neoplastic transformation can occur. In a fashion
cognate to that described in the transformation of
superficial and nodular to infiltrative growth BCC,71

the elaboration of cytokines by T-helper lympho-
cytes may immortalize basaloid epithelia. Subse-
quent mutagenic ‘hits’ might then lead to an
aggressive BCC. Other undisputed malignant neo-
plasms shown in continuity with the nevi sebaceus
include squamous cell carcinoma and ductal apoc-
rine adenocarcinoma.72,73

Differential Diagnosis

The nevus sebaceus is distinguished from sebaceous
hyperplasia by the character of the sebaceous
lobules (ie being miniaturized with an abortive
character and opening to the epidermal surface as
opposed to the pilosebaceous apparatus); nevus
sebaceus lacks the prominence of germinitive
epithelium seen in BCC with sebaceous differentia-
tion. Other forms of papillary epidermal hyperpla-
sia, which can mimic those of the nevus sebaceus,
include the epidermal nevus, other hamartomas
such as Becker’s nevus, and even old verrucae and
seborrheic keratoses. Of course, verrucae and sebor-
rheic keratoses lack the other constituents of the
multilineal hamartoma, which nevus sebaceus re-
presents. Becker’s nevus lacks the prominence of
sebaceous glands, but is also a hamartoma and may
show increased numbers of hair follicles and/or
smooth muscle bundles.

Malignant neoplasms of the
folliculosebaceous apparatus

Malignant tumors arising in the pilosebaceous unit
are rare and are often difficult to classify as they may
show divergent differentiation patterns defying
precise identification.

Trichilemmal carcinoma

Clinical Features

The trichilemmal carcinoma arises in hair-bearing,
sun-damaged skin typically involving the face, scalp
or ears.74–82 Either sex can be affected. The lesion
present as a nodular plaque typically o3 cm in
diameter, which may have a pale or reddish
discoloration, or as an exophytic or polypoid
nodule.83 Thus, the lesion is mistaken clinically
for basal cell or squamous cell carcinoma or, because
of its rapid growth, keratocanthoma. Unlike trichi-
lemmoma, the trichilemmal carcinoma is not asso-
ciated with Cowden’s syndrome. Lesions have been
said to be somewhat more indolent than conven-
tional squamous cell carcinoma, but aggressive local
growth, recurrence and metastasis are well-recog-
nized risks.84

Histopathology

The true trichilemmal carcinoma replaces the
epithelium of one or more hair follicle structures
generating a lobular pattern of growth and mimick-
ing, in the affected root sheath epithelium, Bowen’s
disease. An infiltrative pattern of growth with
stromal desmoplasia and tongues of tumor radiating
from the affected follicular structures is noted
(Figure 9). Angioinvasion or perineural infiltration
may be seen. Foci of clear cell change due to the
presence of cytoplasmic glycogen are an important
clue to diagnosis. In some cases, the lobules of
trichilemmal carcinoma manifest peripheral pali-
sading cognate to a trichilemmoma, but the high-
grade nuclear atypia, mitoses and individual cell
necrosis enable distinction. There may be pagetoid
spread of the interfollicular epidermis and of the
affected follicular structures.

Differential Diagnosis

Conventional squamous cell carcinoma arising in
the interfollicular epidermis, but showing clear cell
differentiation, clear cell BCC, certain types of
eccrine carcinoma, balloon cell melanoma, sebac-
eous carcinoma and metastatic clear cell adenocar-
cinomas of lung, ovary, kidney and thyroid gland all
merit consideration. The diagnostic features of these
differential diagnoses have been previously consid-
ered and will not be reiterated. It is noteworthy that
antibodies to certain keratins selective for the
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follicular epithelium, such as AE13 and AE14, may
be of assistance. One case report described CK 17
and c-erb-B2 expression in a trichilemmal carcino-
ma, a pattern purported to confirm the outer root
sheath derivation of this neoplasm.85 The ‘hair
differentiation’ keratins are said to include CK 7, 8,
18 and 19; CD34 expression is also a feature said to
support outer root sheath differentiation.86,87

Malignant proliferating pilar tumor

Introduction and Clinical Features

The rare malignant proliferating pilar tumor may
arise in the background of a pre-existing pilar tumor
or proliferating tricholemmal cyst. The distinction is
a histopathologic one.

Histopathology

The malignant proliferating pilar tumor can be low
or high grade in character, and in either manifests

infiltration of the dermis and subcutaneous tissue by
irregularly shaped and irregularly sized nests of
malignant cells in high-grade neoplasms and of
proplastic atypical cells in low-grade neoplasms.
The high-grade malignant proliferating pilar tumor
lacks a lobular pattern and instead grows as
individual cell cords or irregular nests with jagged
contours associated with striking stromal desmopla-
sia, numerous and atypical mitotic figures, and in
some foci a neoplastic spindle cell morphology.88,89

Differential Diagnosis

Early on in its development, the pilomatricoma can
show brisk mitotic activity and has cells which are
proplastic with large oval nuclei and prominent
nucleoli. These features may be worrisome for
malignancy, but in fact the tumors are well circum-
scribed, lacking invasion of adjacent structures and
necrosis. In addition to the admixed areas of
germinitive and shadow cells, the pilomatricoma is
associated with calcified deposits in the adjacent

Figure 9 Tricholemmal carcinoma. Tumor tongues radiate from follicular epithelia and from the intrafollicular epidermis (a), showing an
infiltrative pattern of growth with reactive stromal desmoplasia, angioinvasion, perineural infiltration and pagetoid spread through the
intrafollicular epidermis. Note the abundant clear cell change in tumor lobules (b, straight arrow); this is due to the accumulation of
intracytoplasmic glycogen as characterizes tumors of follicular outer root sheath derivation.
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stroma with a foreign body giant cell reaction.
Residual shadow cell sheets undergo dystrophic
calcification, which gives the lesion its alternate
appellation. Over time, these lesions lose their brisk
mitotic activity and undergo progressive calcifica-
tion. Ultimately, the lesion eventuates as a so-called
‘ancient’ pilomatricoma with a florid foreign body
reaction and abundant calcification in the adjacent
stroma.90,91 Metaplastic bone formation in these
lesions may subsequently ensue. A perforating
variant of the pilomatricoma is uncommonly seen,
whereby the necrotic material and shadow cells are
extruded through the epidermis or through a hair
follicle.90,92–97

The distinction from squamous cell carcinoma
and the ductal eccrine adenocarcinomas, as well as
the occasional metastatic carcinoma with squamous
differentiation, is problematic. The malignant pro-
liferating pilar tumor does not connect to the
overlying epidermis, shows no glandular differen-
tiation and is held to manifest, like the malignant
trichilemmoma, a keratin immunostaining profile
similar to the follicular outer root sheath. One case
report described the expression of CK 7 and CD34 in
a carcinoma arising in a proliferating tichilemmal
cyst.87

Pilomatrix carcinoma

Clinical Features

Classically appearing as a dome-shaped nodule in
the head and neck of children and infants, the
pilomatricoma is also referred to as the calcifying
epithelioma of Malherbe.90,91,98–101 It is the proto-
typic lesion that produces matrical differentiation
comprising shadow cells that in turn derive from a
germinitive epithelial layer. Its rare malignant
counterpart is the pilomatrix carcinoma, a lesion
with an aggressive tendency for local recurrence but
little metastatic potential.102

Histopathology

A pilomatricoma can be mitotically active in its
early phase. In contrast, pilomatrix carcinoma
shows broad geographic necrosis with an infiltrative
margin and cytological alterations, including fully
transformed malignant change.90,91,103–115 Matrical
differentiation may only be focal in these lesions.
Tumors have the potential to spread to regional
lymph nodes and produce fatal disseminated meta-
static disease.107,115 There is a locally invasive form
of aggressive pilomatrixoma that shows local recur-
rence, but not distant metastasis. The histomorphol-
ogy constitutes a point on a spectrum from the
benign pilomatricoma to its malignant metastasizing
counterpart. Malignant pilomatricoma shows inva-
sion of adjacent structures, an infiltrative growth

pattern and stromal desmoplasia. Metastatic tumor
would of course clinch the diagnosis.

Differential Diagnosis

The identification of matrical differentiation by
virtue of ghost cells is the key step towards
identifying the lineage of this neoplasm. There is a
form of BCC with matrical differentiation; these are
typically otherwise classical nodular BCCs that
show central matrical change within tumor cell
nests.

Adnexal carcinoma with divergent
differentiation

On occasion, one encounters an anaplastic carcino-
ma with an infiltrative architecture, fully trans-
formed cytologic criteria for malignancy and areas
suggestive of divergent differentiation towards ec-
crine, apocrine, sebaceous or outer root sheath
structures.116–119

Pilar neurocristic hamartoma

Introduction and Clinical Features

It is unclear whether the pilar neurocristic hamarto-
ma represents a true hamartoma or a neoplastic
proliferation of germinitive epithelium often asso-
ciated with pigment-bearing dendritic cells.120–124

The pilar neurocristic hamartoma manifests as a
plaque or papule with pigmentation in the skin of
the head and neck, and can occur in any age group.
We have seen a case arising in a 14-year-old African
American on the back of the neck.124 On occasion,
these lesions give rise to a melanoma.125,126

Histopathology

The pilar neurocristic hamartoma manifests sheets
of germinitive cells admixed with pigmented cells,
with dendritic processes similar to the critical cell of
the blue nevus of the dermal melanocytoses. Ultra-
structurally, these can be shown to represent
melanocytes, while other cells manifest Schwann
cell features. These lesions are folliculocentric, thus
the designation pilar neurocristic hamartoma.123

Neoplasms of the sweat gland apparatus

Introduction

Benign and malignant neoplasms may arise in the
apocrine and eccrine sweat glands of humans. With
respect to the latter, the acrosyrinx (the sweat duct
orifice as it traverses the epidermis), the eccrine
straight duct (which manifests a vertical column
comprising a central cuboidal ductal cell in a
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peripheral myoepithelial layer as it traverses the
dermis to the dermal–subcutaneous interface) and
the eccrine secretory coil (a variable admixture of
secretory, ductal and myoepithelial cells at the
dermal–subcutaneous interface) all can represent
the source of eccrine neoplasia. The apocrine sweat
ducts enter into the hair follicle apparatus at the
level of the follicular bulge. The apocrine apparatus
typically manifests central decapitation-type secre-
tion, and a coiled architecture and is typically
concentrated in the axilla and groins, that is, the
fold areas of the skin. Hamartomatous proliferations
may cause apocrine ectopia with concentrations of
apocrine ductal cells in, for example, the scalp in
nevus sebaceus. As the histologic expression of both
eccrine and apocrine neoplasms is extremely wide,
and as the tumors can be seen in combination with
complex hamartomas and/or can exhibit divergent
differentiation, an overwhelming and confusing
lexicon of diagnostic appellations has been applied
to eccrine and apocrine neoplasia. In this treatise,
we will attempt to describe in some detail the best-
recognized diagnostic entities for which specific
nomenclature should logically be applied. When in
doubt about specific subtyping, however, our prac-
tice is to identify such an adnexal neoplasm as,
for example, ‘benign eccrine appendage neoplasm,
not otherwise specified’ or in the case of malig-
nant neoplasms as ‘malignant eccrine appendage
tumors’.

Malignant sweat gland neoplasms

Introduction

Malignant tumors of the sweat ducts and the
secretory apparatus of sweat glands can be classi-
fied, as is the case for benign adnexal neoplasms, as
those showing predominantly eccrine or predomi-
nantly apocrine differentiation.

Eccrine carcinomas

Malignant eccrine neoplasms tend to have a mor-
phology that parallels that of malignant tumors of
the ductal epithelia of the mammary glands.127 In
consequence, it is sometimes difficult to exclude
metastatic disease when dealing with a primary
eccrine carcinoma. In a comparison between pri-
mary sweat gland tumors and metastatic breast
carcinoma to skin, Busam et al128 found that use of
antibodies against epidermal growth factor receptor
strongly decorated 81% of sweat gland tumors, but
only 17% of metastatic breast cancers (Po0.001).
There was no significant difference between the skin
tumors and metastatic breast carcinoma when
antibodies against estrogen and progesterone recep-
tors were used. In another study comparing benign
and malignant primary eccrine and apocrine neo-
plasms to metastatic breast carcinoma, only 3.5% of

these primary adnexal cancers demonstrated HER-2
positivity, whereas 10–23% of the breast carcinomas
were positive.129 The authors suggested that this test
may be useful in distinguishing primary skin
cancers from metastatic breast cancers.129 Another
study showed that primary cutaneous neoplasms
stained strongly for p63 and CK 5/6 with high
specificity, while CK 7 and 20 were not useful.130

When CK 7 was positive in the cutaneous lesions, it
exhibited marked focality and a specific pattern,
while metastatic breast carcinoma did not express
p63 or CK 5/6 as strongly or as often; metastatic
breast cancers diffusely expressed CK 7, which was
only focally positive in primary adnexal tumors. The
usefulness of CK 5/6 was again shown by Plumb et
al131 in the differentiation of a cutaneous neoplasm
from a metastatic breast carcinoma. Ivan et al132

presented further evidence of the usefulness of p63
in the diagnosis of adnexal cancer; in their study,
none of the examples of metastatic adenocarcinoma
to skin stained for p63, whereas virtually all the
adnexal carcinomas were positive. Another study
suggested using Ki-67 and p53 in atypical adnexal
tumors to aid in differentiating benign from malig-
nant lesions. These studies introduce the utility of
molecular methods in understanding the pathogen-
esis of sweat gland cancers and in attempting to
differentiate them from metastatic carcinoma, espe-
cially of the breast, as it affects the skin. In this
review, we will emphasize those diagnostic features
of lesions that present as primary cancers of the
eccrine secretory or ductal apparatus and discuss
those features that help to morphologically identify
the tumors and to differentiate them from metastatic
carcinomas.

Eccrine porocarcinoma

Clinical Features

Eccrine porocarcinoma classically presents as a
verrucous plaque or nodule of the distal extremities,
particularly the lower extremities, the head and
neck or trunk of an elderly individual typically in
the sixth to ninth decades of life.

Histopathology

The eccrine porocarcinoma is so designated as it
recapitulates the morphology of the eccrine poroma
with superimposed features definable as represent-
ing a neoplastic process with a potentially aggres-
sive biological character. The latter include an
infiltrative pattern of growth accompanied by a
desmoplastic stromal reaction, apoptosis of tumor
cells, features of high-grade cytologic atypia
throughout the neoplasm, nucleolation, hyperchro-
masia with high nucleocytoplasmic ratios indicating
nuclear aneuploidy, perineural invasion, vascular
invasion and, in some observers’ hands, extensive
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clear cell change in a population showing features of
cytologic anaplasia (Figures 10 and 11).133–141 Some
neoplasms clearly begin in the setting of a pre-
existing lesion of long duration, suggesting that, for
example, eccrine porocarcinoma may arise through
malignant transformation of a pre-existing eccrine
poroma. The presence of mutant p53 protein in both
poroma and porocarcinoma lends molecular support
to this hypothesis.142 Some observers feel that an
invasive pattern of growth in and of itself justifies
designation as eccrine porocarcinoma.143 The ana-
logy to eccrine poroma extends to an intraepidermal
form of porocarcinoma in situ, termed malignant
hidroacanthoma simplex,144–147 that, like its benign
analog, shows sharply demarcated nests of tumor
cells within the epidermis, the so-called Borst–
Jadassohn phenomenon. The distinction between
malignant and benign hidroacanthoma simplex is
based almost exclusively on the identification of
cytologically malignant cells within tumor nests. An
in situ component of this type may coexist with an

Figure 10 Eccrine porocarcinoma. Eccrine porocarcinoma is
characterized by infiltrative cords, lobules and tongues of fully
transformed malignant epithelia. The tumor cells have polygonal
external contours and show cytoplasmic eosinophilia. There is
reactive stromal desmoplasia.

Figure 11 Eccrine porocarcinoma. The same tumor illustrated in Figure 10 shows fully transformed malignant change with
intracytoplasmic and common luminal margin formation (a, straight arrow). On occasion, one can see progressive dysplasia with
neoplastic transformation of pre-existing eccrine straight ducts (b, curved arrow), a powerful clue to derivation from a pre-existing
eccrine structure. In other cases of eccrine porocarcinoma, the tumor tongues and lobules radiate directly from the overlying
interfollicular epidermis.
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invasive dermal-based eccrine porocarcinoma and,
when present, the former clearly indicates a primary
neoplasm. Metastatic tumors mimicking eccrine
carcinomas but showing an intraepithelial compo-
nent are rare.148

Differential Diagnosis

With respect to the purely intraepidermal variant or
those tumors showing a significant intraepithelial
component, distinction from clonal seborrheic ker-
atosis with atypia, clonal Bowen’s disease, melano-
ma in situ and Paget’s disease is essential. The
clonal seborrheic keratosis with atypia occurs in
sun-damaged skin, with solar elastosis being a
prominent feature. Typically, therefore, lesions are
on the head and neck area or on the dorsal aspect of
the upper extremities. Papillomatosis with pseudo-
horn cyst formation should make distinction readily
apparent at the light microscopic level. If not, both
seborrheic keratosis and clonal Bowen’s disease fail
to express CK 7, CEA or S-100 protein, which is

often positive in the porocarcinoma in situ (Figure
12). Melanoma in situ typically expresses S-100
protein and will decorate with a Melan-A and/or
HMB-45 immunohistochemical preparation; mela-
noma does not express CEA. The production of
melanin by intraepidermal melanocytes and the
delivery of melanosomes from the nurse melanocyte
to adjacent keratinocytes is a phenomenon which
can be reduplicated in neoplastic tumors of eccrine
and apocrine derivation. In consequence, melano-
somes may be seen in clonal Bowen’s disease,
Paget’s disease and eccrine porocarcinoma in situ.
The foregoing can be a cause of confusion, whereby
pigmented Bowen’s disease, Paget’s disease and
porocarcinoma in situ can mimic melanoma. The
problem is further compounded by the presence of
pagetoid migration in Paget’s disease or in amela-
notic superficial spreading melanoma in situ; this is
not, however, a feature that typifies porocarcinoma
in situ.149 Those tumors with dermal invasion must
be distinguished from squamous cell carcinoma and
other forms of malignant eccrine neoplasia. The
eccrine porocarcinoma, like the eccrine poroma, is

Figure 12 Eccrine porocarcinoma: immunohistochemical profile. The neoplastic lumina in the centers of the tumor lobules frequently
decorate with EMA and CEA. The tumors are floridly CK-7 positive, unlike conventional squamous cell carcinoma.
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composed of small cuboidal cells manifesting inter-
cellular bridges and eosinophilic cytoplasms with
sharply defined cell borders. The cells and their
nuclei are both larger than those seen in the eccrine
poroma but are, nonetheless, smaller than the tumor
cells of squamous cell carcinoma. Furthermore,
porocarcinoma manifests common luminal margin
formation and intracytoplasmic lumina. The purely
dermal-based eccrine cancers such as microcystic
adnexal carcinoma and malignant eccrine acrospir-
oma have no epidermal component. On occasion,
metastatic disease proves impossible to distinguish
from primary porocarcinoma with a dermal compo-
nent.

Hidradenocarcinoma

Introduction

A variety of names are applied to dominantly
dermal-based malignant eccrine tumors, including
hidradenocarcinoma, malignant acrospiroma and
clear cell eccrine carcinoma. This is a group
associated with aggressive biological behavior and
frequent distant metastases.

Clinical Features

These neoplasms present as nodules, frequently
with superimposed ulceration and rapid growth,
affecting the head and neck and the distal extremi-
ties of the elderly.141,150–154

Histopathology

There is a wide histomorphologic spectrum asso-
ciated with malignant dermal-based eccrine prolif-
erations. This spectrum includes both architectural
and cytological features with overlapping histolo-
gies and with more than one cytologic and/or
architectural pattern often present in any given
neoplasm. In general, the architectural features that
characterize these tumors include polypoid neo-
plasms, tumors with an infiltrative peripheral
margin associated with stromal desmoplasia and
variants characterized by islands of neoplastic cells
showing central necrosis analogous to the comedo-
carcinoma of the breast. Cytologically, tumors show
variable admixtures of basaloid, squamoid and clear
cells with foci of common lumenal margin formation
and/or intracytoplasmic lumen production, which
represent evidence of eccrine ductal differentiation
at the light microscopic level. From a cytologic
perspective, tumors may be well-differentiated (ie
those malignant neoplasms showing an invasive
peripheral margin with stromal desmoplasia and/or
metastatic deposits in the absence of cytologic
anaplasia) to overtly anaplastic cancers with fully
transformed nuclear features of malignancy.

Differential Diagnosis

The hidradenocarcinomas call to mind a variety of
differential diagnostic considerations depending
upon the architectural and cytologic characteristics
of the neoplasm under consideration. With respect
to the clear cell hidradenocarcinomas, the differen-
tial diagnosis prominently encompasses neoplasms
with clear cell differentiation and, in particular,
those with malignant nuclear characteristics super-
imposed upon the aforementioned clear cell cytol-
ogy. These include clear cell eccrine carcinoma and
porocarcinoma, sebaceous carcinoma, trichilemmal
carcinoma (which we consider a form of squamous
cell carcinoma with clear cell/trichilemmal differ-
entiation), clear cell BCC and clear cell carcinomas
metastatic to the skin. With respect to the latter, the
dominant diagnostic considerations are metastatic
clear cell carcinoma from thyroid gland and lung.
The expression of TTF seen in the great majority of
these cases is helpful in resolving this dilemma.
Some metastatic thyroid cancers also manifest
expression of thyroglobulin. Metastatic clear cell
carcinoma of renal primary origin manifests a
prominent stromal vascularity with hemorrhage
and areas of granular necrosis typically evident in
biopsy material. Clear cell squamous cell carcinoma
of the cervix is a glycogen-rich cancer with inter-
cellular bridge formation characteristic of squamous
differentiation. Unfortunately, intercellular bridges
are also seen in poromas and porocarcinomas.
Correlation with the clinical setting and with
diagnostic imaging studies may be necessary to
make these distinctions. Sebaceous carcinomas are
malignant neoplasm of the sebaceous apparatus,
which are most frequent in the eyelids and the head
and neck region, but may be seen wherever sebac-
eous glands are identified. Sebaceous carcinomas
manifest colonization of the epidermis and/or the
palpebral conjunctiva in a pagetoid array. Outside
the ocular adnexae, the lesions manifest an invasive
pattern of growth with stromal desmoplasia and
infiltration of adjacent structures. If frozen sections
are available, an oil red O preparation will show
intracytoplasmic fat globules in sebaceous carcino-
ma with variable quantities of coarse cytoplasmic
glycogen (PAS positive/diastase resistant). Glycogen
is more plentiful in clear cell malignant neoplasms
of eccrine derivation and also those recapitulating
outer root sheath derivation (ie trichilemmal carci-
nomas/squamous cell carcinomas with trichilemmal
or clear cell differentiation). While it is generally
accepted that sebaceous carcinoma is an aggressive
neoplasm, clear cell BCC manifests local recurrence
but typically does not metastasize. Thus, these
distinctions are more than semantic in nature and
accurate classification is helpful to the clinician
whenever possible. The immunohistochemical
stains which facilitate this distinction include
diffuse strong expression of EMA, low-molecular-
weight CK (ie CAM 5.2)52 and the Thompson–
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Friedenreich (T) antigen54 in sebaceous neoplasia,
vs peripheral expression of CAM 5.2 in BCC and its
complete absence in SCC; EMA is expressed in
neither of the two latter neoplasms.

Mucinous eccrine carcinoma

Introduction and Clinical Features

The mucinous eccrine carcinoma presents as a pale
or violaceous nodule up to 3 cm in diameter
involving the eyelids, face or head and neck of
elderly patients. Men and African-Americans are
said to be preferentially affected.143 This is a tumor
with a propensity to local recurrence but, like its
analog in the breast, mucinous carcinoma rarely
metastasizes to regional lymph nodes.

Histopathology

The histopathology of mucinous eccrine carcinoma
of the skin is analogous to that of its counterpart in
the breast, comprising nests of variably cohesive
atypical epithelia lying free in pools of mucin. The
individual tumor cells manifest hyperchromatic
nuclei with nucleolation and a degree of cytologic
atypia which varies from low grade to frankly
anaplastic (Figures 13 and 14).155–163 Cytoplasms
are vacuolated and may show signet ring formation
with peripheral displacement of the nucleus by a
large intracytoplasmic vacuole. Pools of mucin
dissect the stroma, creating rounded and irregularly
shaped aggregates of PAS-positive, diastase-resistant
material which decorates with Alcian blue or with
Hale’s colloidal iron.158 Mitoses are inconspicuous,
as is vascular or perineural infiltration. As in the
breast, colloid carcinoma of the skin may show
neuroendocrine differentiation immunohistochemi-

cally by virtue of synaptophysin and/or chromogra-
nin expression.164 In a study of cutaneous tumors
employing G-81, a monoclonal antibody reactive to
dermcidin, it was suggested that eccrine carcinoma
and other eccrine appendage including mixed
tumors may at times have both eccrine and apocrine
differentiation.165

Differential Diagnosis

Metastatic deposits from colloid carcinomas of the
breast or gastrointestinal tract have an identical
histomorphology. However, metastases from breast
or gastrointestinal tract carcinomas occur late in the
disease process and, by this time, the clinical history
and biological character of the neoplasm are almost
always established.166

Adenoid cystic carcinoma

Introduction and Clinical Features

Irrespective of the organ or parenchymal structure of
origin, adenoid cystic carcinomas of a variety of
anatomic sites show slow growth with aggressive
local invasion and recurrence, followed only very
late in the course of disease by metastatic events.167–
170 The prototypic adenoid cystic carcinoma is a
major or minor salivary gland tumor; accessory
minor salivary gland-like tissue is seen in the
lacrimal apparatus, the upper and lower respiratory
tract and rarely in the breast, uterine cervix, thymus
and prostate gland. As a primary cutaneous neo-
plasm, this tumor is rare, with an exceptional case
seen in the head and neck, particularly the scalp,
and also occasionally on the trunk. A recent report
describes its appearance in the external auditory
canal.171

Histopathology

In a fashion analogous to the tumor of salivary
gland, adenoid cystic carcinoma of the skin forms
tubuloalveolar structures lined by atypical basaloid
epithelia and associated with the formation of
basophilic ‘cylinders’ of myxoid matrix substance.
Globules and cylinders of brightly eosinophilic
basement membrane-like material, similar to those
described in the cutaneous cylindroma, complete
the picture.172–178 Mitoses are typically inconspic-
uous and, as mentioned above, the nuclear mor-
phology is often deceptively bland. An important
criterion in adenoid cystic carcinoma in any
anatomical location is the striking propensity of
these tumors to manifest perineural infiltration. In
salivary gland tumors, most authorities are hesitant
to make the diagnosis in the absence of this
feature.179 The same, in our view, applies to the skin.

Figure 13 Mucinous eccrine carcinoma. The tumor is character-
ized by nests of neoplastic epithelia floating in pools of mucin.
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Differential Diagnosis

Most basaloid tumors showing cylinders of eosino-
philic material and/or myxoid stromal alteration
with a tubuloalveolar pattern of growth are in fact
BCC showing an adenoid cystic-like or ‘adenoid’
pattern. These tumors, however, show peripheral
palisading at their exterior margin with slit-like
retraction from the adjacent stroma, and, in most
cases, as this is a form of indolent growth neoplasm,
the overall architecture is a nodular one with the
absence of irregularly shaped tongues of tumor or
stromal desmoplasia.71,176 As with most indolent
growth BCCs, perineural infiltration would be most
unusual in an adenoid BCC. In the center of nodular
BCC including the adenoid variant, the tumors
typically show apoptosis of individual cells with
mitotic figures. These latter features are rare in the
adenoid cystic carcinoma of the skin. Furthermore,
the indolent growth BCCs may manifest melanin
production, which is absent in the adenoid cystic
carcinoma, and any form of BCC may show
divergent differentiation with the formation of

sebaceous, pilar or other structures. Like other forms
of eccrine adnexal cancer, the adenoid cystic
carcinoma typically expresses EMA, which BCC
does not.

Papillary digital eccrine adenocarcinoma

This is a perplexing form of potentially lethal acral
or near-acral adnexal cancer. In addition to high
local recurrence, some 50% of tumors manifest
distant metastases, typically to lungs and lymph
nodes. As with acral melanomas, amputation at or
above the nearest joint is one recommended strategy
for local control.180–182

Aggressive digital papillary adenoma/
adenocarcinoma

Introduction

There is a peculiar group of rare neoplasms which
tend to occur in adults on the acral parts, in

Figure 14 Mucinous eccrine carcinoma. Floating free in pools of mucin (a) are neoplastic columnar epithelia showing often low-grade
cytologic epithelia (b). The tumor thus has a morphology cognate to mucinous carcinomas of the gastrointestinal tract and breast.
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particular the fingers, toes and adjacent skin of the
palms and soles, as an isolated solid or solid and
cystic mass. Termed aggressive digital papillary
adenoma or adenocarcinoma, this lesion presents
as a tumefactive nodule on a digit and invades the
adjacent soft tissue, but rarely ulcerates. Since the
year 2000, the approach taken by pathologists to
such neoplasms has undergone a radical change,
reflecting novel publications in the peer-reviewed
medical literature that in turn reflect the reported
experience of national reference centers that deal
with patients who develop these rare neoplasms.

Histopathology

The entity termed ‘aggressive digital papillary
eccrine adenoma and adenocarcinoma’ first ap-
peared in the English language medical literature
in 1984.183 Papillary eccrine neoplasms in other
anatomic locations were recognized prior to their
identification in digits and other acral parts.184–187

The papillary digital eccrine adenomas and adeno-
carcinomas typically manifest features of eccrine

differentiation by virtue of showing intracytoplas-
mic lumina and common luminal margins (Figures
15 and 16). The neoplasm is divergent morphologi-
cally from the typical eccrine spiradenoma or
eccrine acrospiroma and other allied benign eccrine
adnexal neoplasms by virtue of showing a papillary
or micropapillary architecture cognate to that of in-
situ papillary carcinomas of ductal structures of the
human breast.186,188–196 In particular, these neo-
plasms tend to manifest areas of micropapillary
projections protruding into cystically dilated lumi-
nal spaces; these micropapillary structures lack
fibrovascular cores. The micropapillae comprise
tufts of banal or variably atypical low columnar
epithelium, sometimes showing apocrine differen-
tiation. This constellation of findings is reminiscent
of the intraductal papillomas, atypical papillomas
and papillary carcinomas seen in breast ducts. Such
areas may merge to form complex sheets of cells
associated with stromal invasion. A subset of digital
papillary eccrine neoplasms is capable of provoking
distant metastatic spread with significant patient
morbidity and mortality. Predicting which of these
digital eccrine neoplasms belong to the subset

Figure 15 Eccrine digital papillary adenocarcinoma. The low-power morphology of digital papillary eccrine carcinoma (a) is cognate to
that of ductal carcinoma in situ of the breast. Within nests of neoplastic columnar epithelia are areas of confluent necrosis (b).
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having a metastatic potential is extremely difficult.
The so-called low-grade ‘aggressive digital papillary
adenoma’ is distinguished from the ‘high-grade
adenocarcinoma’ by virtue of the latter showing
greater pleomorphism, mitoses and necrosis. Not-
withstanding the foregoing, criteria distinguishing
benign from malignant eccrine neoplasms have been
elusive in the literature. Currently, all such digital
eccrine papillary neoplasms are lumped together
and are held to have a metastatic potential, albeit the
said potential is apparently greater in the more
floridly atypical and mitotically active forms. Thus,
the term ‘aggressive digital papillary adenoma’
favored in an earlier era seems soon to be aban-
doned. Earlier textbooks in the discipline,197 and
some subspecialty textbooks of skin adnexal neo-
plasia,151 distinguish papillary eccrine adenoma of
acral parts from malignant papillary eccrine tumors.
In earlier works, most such neoplasms were held to
represent adenomas151 lacking the capacity to gen-
erate distant metastases and/or mortality. However,
even prior to 1990, it was recognized that ‘at least
40% of recurrent lesions have regional lymph node
and/or pulmonary metastases’.151 The challenge of
differentiating benign from malignant variants of
these tumors is further clouded by the recognized
capacity of histologically banal eccrine neoplasms to
transform into cancers.198 The concept of progres-
sive transformation of benign to malignant prolifera-
tions of epithelial and other cell types has long been
recognized in other tissues in humans and in
animals. It is thus possible, indeed even likely, that
some cases of otherwise indolent digital papillary
eccrine adenoma undergo malignant transformation
as well.

It is now recognized that histologic criteria do not
reliably distinguish benign (adenoma) from malig-

nant (adenocarcinoma) in acral digital papillary
eccrine adnexal neoplasms.199 Duke’s paper specifi-
cally addresses and refutes the work of Kao et al,200

who felt that criteria existed to distinguish aggres-
sive digital papillary adenoma from aggressive
digital papillary adenocarcinoma histologically. In
the hands of Kao et al, poor gland differentiation,
necrosis, cytologic atypia, mitotic rates and invasion
of soft tissue, bone or blood vessels were features
that distinguished adenocarcinoma from adenoma.
Despite the foregoing, the concept of papillary
eccrine adenoma has persisted into the common
era.201–203

Management

Management of the aggressive digital papillary
adenoma and adenocarcinoma remains a controver-
sial issue, with some authors advising digital
amputation.180 In addition to high local recurrence,
some 50% of tumors manifest distant metastases,
typically to lungs and lymph nodes. As with acral
melanomas, amputation at or above the nearest joint
is one recommended strategy for local control.180–182

In part because of the rarity of these tumors, modern
surgical approaches such as sentinel lymphadenect-
omy that are commonplace for melanomas are
reportable as isolated cases when applied to the
digital papillary eccrine tumors.204,205 Currently, the
use of aggressive local surgical extirpation is gen-
erally advised for any digital papillary eccrine
neoplasm as the ‘originally proposed criteria for
distinguishing benign (adenoma) and malignant
(adenocarcinoma) do not necessarily predict biolo-
gical behaviour’.205

Differential Diagnosis

Differential diagnostic considerations include the
microcystic adnexal carcinoma, hidradenoma papil-
liferum, syringocystadenoma papilliferum and the
nipple adenoma. Microcystic adnexal carcinoma
shows thin vertically and haphazardly oriented
columns of variably atypical epithelia surmounted
by keratinizing microcysts with a granular cell
lining internally. It therefore lacks the architectural
organization of the papillary eccrine and apocrine
neoplasms and also does not show apocrine differ-
entiation. Stromal desmoplasia is frequent in the
microcystic adnexal carcinoma and is not seen in
the digital papillary neoplasms of benign character.
In contrast, the digital papillary adenocarcinomas of
increasing dedifferentiation show irregularly shaped
and sized nests associated with pronounced stromal
fibroplasia, in concert with abundant endolumenal
necrosis, overt nuclear anaplasia and mitotic activ-
ity. These large tubulopapillary structures are thus
strikingly different and simultaneously more cyto-
logically atypical than the microcystic adnexal
carcinoma, and should be easily distinguished even

Figure 16 Eccrine digital papillary adenocarcinoma. The neo-
plastic columnar epithelia form papillary tufts and buds project-
ing into the dilated lumina of pre-existing eccrine structures. Due
to the degree of cytologic atypia, a tumor with this architectural
pattern in the breast would be considered an intermediate-grade
cribriform/papillary carcinoma despite the abundant intraluminal
necrosis.
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at scanning magnification. As mentioned above,
they have more in common morphologically with
in-situ ductal breast carcinoma than with the
indolent or low-grade eccrine neoplasms. Hidrade-
noma papilliferum typically seen in areas of high
apocrine gland concentration, such as the vulva,
perineum and the axillae, exhibits large structures
with a rounded peripheral contour containing
papillary proliferations of apocrine epithelium
lacking cytologic atypia, necrosis or mitotic activity.
The syringocystadenoma typically opens to the
epidermal surface, as seen in the setting of an
underlying nevus sebaceus, and manifests banal
apocrine epithelium admixed with cuboidal cells
covering fibrovascular stromal cores which are rich
in plasma cells. The nipple adenoma may also open
to the epidermal surface to form the so-called
‘erosive adenoma’, and is morphologically similar
to syringocystadenoma papilliferum. Furthermore,
the hidradenoma papilliferum is confined, in the
great majority of cases, to women. As mentioned
above, the distinction of a benign eccrine papillary
neoplasm from one with a metastatic potential is
extremely difficult and, in the view of some
authorities, impossible.

Microcystic adnexal carcinoma

Introduction

This tumor is alluded to above. Typically a neo-
plasm of the mid-face of young, middle-aged or
elderly woman, it has a tendency toward persistent
and stubborn local recurrence, but not to metastatic
deposits.182,206–209 In particular, the upper lip and the
glabella are common locations; rarely, tumors ap-
pear outside the head and neck in locations such as
the axilla. Local recurrence rates are approximately
50%.210–214 Occasionally, the lesion will appear
in unusual locations and settings, such a recent
case arising in the external auditory canal 15 years
after radiotherapy of a nasopharyngeal carcinoma
that had occurred in a 12-year boy.215 Another
patient showed the synchronous development of
a microcystic adnexal carcinoma with a gastric
carcinoma.216

A synonym for these tumors is sclerosing syringo-
matous carcinoma or sclerosing sweat duct carcino-
ma, which encompasses not only the neoplastic
epithelia but also makes reference to the stromal
desmoplasia, which is a frequent concomitant of
these tumors. Currently, many microcystic adnexal
carcinomas are treated with Mohs’ surgery.217

Histopathology

The prototypic microcystic adnexal carcinoma com-
prises tubules of rather banal eccrine ductal epithe-
lium, often compressed into a single column of cells,
which are vertically and haphazardly oriented in the

reticular dermis extending out to the peripheral
margins of a punch biopsy specimen (Figures 17–
19). Surmounting the vertically oriented tubules in
the papillary dermis are microcysts comprising
keratinizing stratified squamous epithelia with a
granular cell layer and encompassing central keratin
(Figure 18). The so-called sclerosing sweat duct
carcinoma lacks these putative pilar micro-
cysts218,219 and, in their absence, that designation,
or in the presence of high-grade cytologic anaplasia,
the terms anaplastic syringoma or syringoid carci-
noma have also been applied.220,221 Neoplastic cells
may infiltrate blood vessels, skeletal muscle and
perineural spaces.153,222–228 Concentric whorls of
tumor cells and clear cell change are described.229

Inspisated secretory material and an internal lining
cuticle expressing CEA (Figure 20) give evidence to
eccrine differentiation in these neoplasms.218 Ex-
pression of mutant p53, c-erbB-2, bcl2, and Ki-67 is
typically not observed.230

Differential Diagnosis

The differential diagnosis of microcystic adnexal
carcinoma is that of the sclerosing adnexal neo-
plasms of the head and neck. These are commonly

Figure 17 Microcystic adnexal carcinoma. In this low-power
micrograph, tumor infiltrates widely through a 4mm punch
biopsy to the deep and transverse edges of the tissue sample.
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held to include the desmoplastic trichoepithelioma,
the sclerosing or morpheaform BCC, the syringoma
and those rare forms of basosquamous or poorly
differentiated squamous cell carcinoma of the skin
that show intracytoplasmic vacuolation suggesting
gland formation, that is, the so-called adenosqua-
mous carcinoma of the skin. Some authors rank
trichoadenoma in the differential diagnosis list for
microcystic adnexal carcinoma, but in our view this
is a distinction that can be made at the light
microscopic level with comparative ease. The
desmoplastic trichoepithelioma typically presents
as a small mid-facial papule or as multiple small
firm papules as distinct from the ill-defined plaque
of microcystic adnexal carcinoma.218,231,232 This
clinical morphology has a histologic analog; in

particular, the microcystic adnexal carcinoma is
widely invasive to the edges of a 5-mm punch
biopsy specimen, whereas the desmoplastic trichoe-
pithelioma might well be completely encompassed
by a biopsy of this size. Put another way, the
desmoplastic trichoepithelioma is a shallow tumor,
whereas the microcystic adnexal carcinoma invades
deeply. Like conventional trichoepithelioma, the
desmoplastic form has its own modified specialized
stroma and, if the peripheral contour of the lesion
and its interface with adjacent native dermis is
identified, it has a circumscribed morphology as
opposed to the ill-defined and poorly circumscribed
margin of a microcystic adnexal carcinoma. Desmo-
plastic trichoepithelioma is often associated with
horn cysts, several of which may have ruptured into
the adjacent stroma with cholesterol clefts and their
associated foreign body granulomatous inflamma-
tory response. Like conventional trichoepithelioma,
mitoses and individual cell necrosis should be
absent. The desmoplastic trichoepithelioma may
show slit-like retraction of the tumor plus the
adjacent peritumoral mesenchyma from nearby
stromal cells. This is distinctive from the morphea-
form BCC and from the microcystic adnexal carci-
noma, which characteristically does not show
stromal retraction change. Trichoepithelioma is
characteristically banal cytologically, but this fea-
ture does not permit a distinction from the often
low-grade nuclear atypia seen in microcystic adnex-
al carcinoma. In contrast to the foregoing, the
sclerosing or morpheaform BCC shows slit-like
retraction of tumor cells from the immediately
adjacent stroma. Mesenchymal mucosubstances are
often present in these slit-like areas of stromal
retraction.233 Mitoses are identified in morpheaform
BCC, but may be hard to find as the tumor volume
relative to stroma is often low. Individual cell
necrosis should be apparent, however. Morphea-

Figure 18 Microcystic adnexal carcinoma. In the superficial
dermis are microcysts of keratinous debris surrounded by
squamous epithelia (straight arrow) showing keratohyalin gran-
ules in some foci. These keratinous microcysts surmount
neoplastic tubules (curved arrow), which grow in a haphazard
fashion through a desmoplastic stroma.

Figure 19 Microcystic adnexal carcinoma. The tumor tongues
form narrow columns that grow through a desmoplastic stroma.

Figure 20 Microcystic adnexal carcinoma: CEA immunohisto-
chemistry. The intracytoplasmic lumina decorate strongly with
CEA (arrow) in this example of a microcystic adnexal carcinoma.
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form BCC often forms part of an infiltrative growth
tumor with larger, jagged and irregular nests, and is
associated with stromal desmoplasia, the fibroblasts
in the mesenchymal component being plump and
proplastic. Finally, there may be a component of
coexistent nodular or superficial BCC, which
clinches the diagnosis. With respect to syringoma,
these lesions show multiple layers of ductal epithe-
lia, comma-shaped tales and central inspisated
mucosubstances. The tubular character of the syr-
ingoma and its multilayered ductal elements should
enable distinction. Like the desmoplastic trichoe-
pithelioma, it is more shallow and broad in
character than the microcystic adnexal carcinoma.
Shave biopsies from this group of lesions which do
not sample the tissue edges and the deep lesional
margin can create diagnostic difficulties, particu-
larly when a clinical history is not provided with the
specimen.143 One type of syringoma, namely that
observed as a manifestation of multiple heritable
syringomas, can extend deeply and can be confused
with a microcystic adnexal carcinoma. In the
heritable variant, there is always a well-defined
pattern of cellularity with cells forming multiple
layers around ductal elements. Also, there is a
definite stroma that accompanies the cellular pro-
liferative areas as in the common syringoma.
Furthemore, there is no evidence of neurotrop-
ism.234,235 A lesion termed syringomatous adenoma
of the nipple,236 seen in both sexes, is held to be a
form of microcystic adnexal carcinoma occurring
outside the head and neck region.143 The so-called
primary adenosquamous carcinoma of skin connects
to the overlying epidermis from which radiate
cytologically malignant epithelia, forming intercel-
lular bridges in concert with a glandular component
comprising common lumenal margins and/or intra-
cytoplasmic lumens. Mitoses and individual cell
necrosis are a frequent finding, the latter often
forming confluent zones of geographic necrosis.
The tumor extends from the epidermis across a
broad front and may show both perineural and
vascular invasion.237–240

Mucoepidermoid carcinoma of the skin

Introduction and Clinical Features

In a fashion analogous to the adenoid cystic
carcinomas primary in the skin, the mucoepider-
moid carcinoma is a neoplasm which recapitulates
that seen in major and minor salivary glands in
diverse anatomic locations.241–243 Like adenoid
cystic carcinoma in salivary gland tissue, the
mucoepidermoid carcinomas in that tissue anlage
tends to show multiple local recurrences and only
uncommonly distant metastases; in such a scenario,
the clinical history provides definitive proof.244–247

Mucoepidermoid carcinoma has been reported to
arise in a nevus sebaceus of Jadassohn.248 As is the

case with many of the adnexal carcinomas, Mohs
microsurgery had been advocated in the treatment of
mucoepidermoid carcinoma of the skin.249

Histopathology

Like their counterparts in salivary gland tissue, the
primary mucoepidermoid carcinomas of the skin
show an admixture of squamous epithelial elements
which may be deceptively bland, associated with
areas of glandular differentiation comprising low
columnar mucin-containing cells often associated
with mucin-containing microcysts.241–243 Clear cell
change may be seen.247 Unlike the adenoid cystic
carcinoma, perineural infiltration is rare.143 Cytolo-
gic atypia is inconspicuous, with round to oval
nuclei in the 10–15-mm size range, showing little if
any apoptosis and typically no mitoses.250 These
banal cytologic characteristics exclude forms of
metaplasia occurring in typical squamous cell
carcinoma.250

Differential Diagnosis

The main diagnostic consideration would be a
metastasis from a mucoepidermoid carcinoma. Pro-
totypically, this would occur in the head and neck
area. Criteria for distinguishing these two events
would then become important. The presence of
inflammation is said to favor a primary mucoepi-
dermoid carcinoma as does a solitary lesion, and a
uninodular as opposed to multifocal pattern of
growth.143 By direct extension from minor salivary
gland tissue in the oral cavity and its analogs in the
nasopharynx or the lacrimal apparatus, mucoepi-
dermoid carcinoma involving the skin would grow
from the subcutaneous tissue and/or skeletal muscle
vertically towards the skin surface, typically sparing
the upper reticular and papillary dermis as well as
the epidermis. In contrast, a primary mucoepider-
moid carcinoma of the skin taking origin from the
sweat apparatus would dominantly be centered in
reticular dermis or at the dermal–subcutaneous
interface. The problem of squamous syringometa-
plasia is less significant as the degree of atypia is
typically less in this scenario; there should be
evidence either of a surgical insult or of individual
cell necrosis of the eccrine apparatus due to
chemotherapy and/or neutrophilic hidradenitis.251

Furthermore, a clinical history of previous cancer
with appropriate chemotherapy should be available
if the appropriate questions are asked. At times
mucoepidermoid carcinoma may be confused with
adenosquamous carcinoma. Differentiation can be
made on the basis of the presence of pancytokeratin,
CK 7, CEA and EMA positivity, and CK 20 and
GCDFP negativity. These findings indicate that this
carcinoma is of adnexal as opposed to epidermal
cell origin.252
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Carcinoma arising in pre-existing
cylindroma or eccrine spiradenoma

Introduction and Clinical Features

Malignant degeneration of pre-existing benign ec-
crine adnexal tumors is a well-described phenom-
enon198,253–269 and is heralded by a sudden change in
tumor size or the acquisition of symptomatology
such as pain or ulceration.

Histopathology

In order to be considered a bona fide finding, the
pre-existing benign neoplasm must be identifiable.
The malignant degeneration is typically character-
ized by sheets of undifferentiated carcinoma cells
showing loose cohesion, whereby the tumor cells
have high-grade nuclear atypia. The tumor may form
sheets of polygonal cells with abundant eosinophi-
lic cytoplasm, spindled areas or admixtures of the
foregoing. Mitoses and individual cell necrosis are a
common finding and there may be zones of
geographic necrosis as well.143,254,257 In consequence
of the foregoing, the tumor may have either pure
squamous, adenosquamous, glandular or sacroma-
toid features. These changes do not necessarily
herald imminent metastatic behavior.259,262,263 A
hybrid tumor exhibiting the features of a malignant
cylindroma and of a malignant spiradenoma has
been described in two patients; the authors held that
elevated p53 expression and increased nuclear
staining with Ki-67 can be useful in distinguishing
benign from malignant appendage tumors.132

Eccrine ductal adenocarcinoma

Introduction and Clinical Features

Eccrine ductal adenocarcinoma is so named because
it histologically mimics the ductal carcinomas of the
breast.127,220,270 Clinical history then becomes essen-
tial to proper interpretation.143 This primary skin
tumor is typically a slow-growing lesion up to 5 cm
in diameter, present for months or years prior to
presentation. It is therefore quite distinctive from
secondary deposits of breast cancer in the skin,
which typically occur either in the skin of the
ipsilateral anterior chest wall or axilla, or occur as
multiple disseminated metastatic seeds in a wide-
spread disposition.270,271 Like primary breast cancers
and like the aggressive digital papillary adenoma/
low-grade papillary adenocarcinoma of the digits,
primary ductal eccrine adenocarcinoma is an ag-
gressive tumor that has a high risk of disseminated
metastatic seeding.

Histopathology

The eccrine ductal adenocarcinoma is characterized
by solid sheets and cords of cells forming true

common lumenal margins with tubuloalveolar for-
mations, papillary components and areas of obvious
infiltration of a desmoplastic stroma.169,272–276 In the
primary location, carcinoma in situ of the eccrine
straight ducts and of the secretory coil may be
demonstrated in a fashion analogous to high-grade
in-situ ductal carcinoma of the breast.272 A further
analogy with breast cancer is the presence of a
parallel immunohistochemical profile including in
the context of estrogen and progesterone hormone
receptors.277,278 The foregoing necessitates correla-
tion to a comprehensive and accurate clinical
history. Areas of squamous differentiation may be
seen in the eccrine ductal adenocarcinoma. Some
forms show a fibromyxoid stroma, which has caused
some authorities to label such lesions malignant
chondroid syringoma,189,272 while others use the
term eccrine adenocarcinoma with fibromyxoid
stroma.189,272 These lesions may connect to the
epidermal surface and so mimic forms of basal cell
or squamous cell carcinoma with myxoid stroma,
but invariably express EMA, enabling distinc-
tion.189,278 These tumors may collide with other
forms of primary eccrine cancer.

Differential Diagnosis

As implied by the histomorphology, the differential
diagnosis of the eccrine ductal adenocarcinoma is in
fact a metastatic deposit of ductal carcinoma of the
breast, which can be distinguished by clinical
history in most cases.

Clear cell eccrine carcinoma

Introduction

On occasion, a malignant neoplasm with obvious
eccrine features will show an overwhelming or
universal clear cell cytoplasmic morphology. The
designation clear cell eccrine carcinoma is then
applied.279,280 The clinical behavior and nosology
are similar to those of the malignant acrospiroma or
hidradenocarcinoma;272,281–287 the abundant clear
cell change gives the tumor a distinctive histomor-
phology and differential diagnosis.

Clinical Features

The tumors present typically as a solid nodular
growth in the head and neck region up to 5 cm in
greatest diameter.

Histopathology

Skin biopsies show a multinodular dermal prolif-
eration with no connection to the overlying epider-
mis. The critical cells have abundant clear
cytoplasms, neoplastic nuclei that may either be
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low grade with round to oval nuclei manifesting
smooth contours, or more atypical features with
irregular clearing of chromatin and irregular thick-
ening of the chromatinic rim. The tumor masses
form broad sheets separated by a fibrovascular
stroma. The mitotic count is variable, with no
defined threshold for diagnosis. Similarly, necrosis
may be absent or may manifest as individual cell
necrosis and occasionally as confluent or geographic
necrosis. Some cases show perineural or vascular
invasion.279,280

Differential Diagnosis

The differential diagnosis of malignant clear cell
neoplasms in the skin includes metastases from
clear cell tumors of thyroid, kidney, and rarely from
lung.270,288 The metastatic renal cell tumors often
have granular debris in their stroma and a finely
arborizing vascular pattern. In the modern era, the
use of antibodies to TTF enables easy distinction of
pulmonary primary large cell carcinomata in which
TTF is almost uniformly expressed, from those clear
cell carcinomas primary in the skin in which TTF
studies are negative. A proportion of clear cell
neoplasms of ovary, kidney and endometrium may
have a hobnail pattern which is absent in the
primary cutaneous clear cell carcinoma.270,288–290

As with other eccrine cancers, the clear cell variant
expresses CEA, which is uniformly negative in renal
cell cancer and typically is also not expressed in
neoplasms of ovary and endometrium.278

Carcinosarcoma

Introduction

Although occasional cases of fully transformed
malignant neoplasms arising in cutaneous mixed
tumors are reported,291 the term malignant mixed
tumor is reserved for neoplasms showing divergent
differentiation with both epithelial and mesenchy-
mal cell lines demonstrated.143,291–302 Carcinosarco-
ma has been reported to arise in a patient with
multiple cylindromas.303

Clinical Features

In the typical setting of a pre-existing indolent
nodule, a patient reports rapid change with growth,
ulceration and sometimes tenderness. Despite a
histopathology suggesting an aggressive neoplasm,
most behave in a biologically indolent fashion.

Histopathology

The typical malignant mixed tumor comprises a
neoplasm in which areas of recognizable eccrine
differentiation are admixed with neoplastic me-

senchymal elements, be they of chondrosarcoma,
rhabdomyosarcoma, leiomyosarcoma, osteosarcoma
or fibrosarcoma types or undifferentiated sarcoma-
tous proliferations.292–302 In a case of carcinosarcoma
arising in a cylindroma, there were both clearly
malignant adnexal epithelia as well as a sarcoma-
tous area with malignant spindle cells.303

Differential Diagnosis

True carcinosarcomas of breast, lung and other sites
can involve the skin by direct extension or by
metastatic seeding.304 These neoplasms prove diffi-
cult to differentiate from primary cutaneous malig-
nant mixed tumors. With respect to pulmonary
disease, application of TTF immunohistochemistry
has not yet been reported in the literature to our
knowledge, but this seems a logical course.

Basaloid eccrine carcinoma

Introduction

A tumor of historical note, basaloid eccrine carci-
noma, was first reported in 1968220,305 in a series of
cutaneous neoplasms, some of which likely repre-
sent, in hind sight, Merkel cell carcinoma.306 More
recently, a small cell or basaloid variant of eccrine
cancer has been described,307 which appears to
represent a bona fide entity.307

Clinical Features

In the experience of Wick et al,143 these tumors are
invariably acral neoplasms of longstanding which,
at least in some, have proven capable of producing
metastatic deposits in lymph nodes and, in at least
one case, fatal dissemination to the viscera.

Histopathology

Nests and cords of monotonous small basaloid cells
with hyperchromatic nuclei showing frequent and
atypical mitoses, individual cell and confluent
necrosis, and sparse cytoplasms mimicking neu-
roendocrine carcinoma typify this tumor. Areas of
confluent necrosis lead to microcyst formation. The
stroma may be desmoplastic in nature.

Differential Diagnosis

The differential diagnosis of the basaloid eccrine
carcinoma includes the ‘small round blue cell
tumors’, including the Merkel cell carcinoma, Ew-
ing’s sarcoma, mesenchymal chondrosarcoma, lym-
phoma and small cell melanoma308 or basaloid
squamous cell carcinoma. With respect to these
differential diagnostic considerations, Merkel cell
carcinomas express chromogranin and synaptophy-
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sin, Ewing’s sarcoma expresses CD99 and contains
abundant cytoplasmic glycogen, lymphomas typi-
cally express common leukocyte antigen (CD45) and
small cell melanoma in most cases is S100 positive,
but may also decorate for melanocyte lineage-
specific markers such as melan-A and HMB-45.
Squamous cell carcinomas, as described above,
typically do not express CEA.

Paget’s disease

Introduction

In the past, Paget’s disease of the breast, and in
particular of the nipple, the so-called mammary
Paget’s disease, was held to derive from neoplastic
transformation of the breast ductal system with
secondary extension to the skin. In contrast, extra-
mammary Paget’s disease was thought to represent a
neoplasm arising in the germinative cells of the
basal layer of the epidermis.309,310 Both processes
were held to manifest apocrine differentiation, but
both were held to have different paths of lesional
development. However, there are cases of mammary
Paget’s disease lacking underlying ductal carcinoma
of the breast,311,312 and further we have seen lesions
of extra-mammary Paget’s disease with underlying
sweat gland carcinoma (personal observation). An
alternative cell of origin, the clear cell of Toker,
represents the termination of mammary and mam-
mary-like ducts in the nipple and vulva, and has
been postulated as a potential alternative progenitor
cell.313

Clinical Features

Irrespective of anatomic location, tumors present as
erythematous plaques with a scaling or exudative
surface. Paget’s disease of the breast involves
women who most often have an underlying ductal
carcinoma and, as one might expect, presentations
are typically greater than 40 years of age. Extra-
mammary Paget’s disease occurs with an almost
equal sex distribution and appears to be concen-
trated in anatomical sites where apocrine glands
manifest greatest density, that is, the vulva, scrotum,
perineum, axillae, perineal region, eyelids and the
ear canals. Lesions of extrammary Paget’s disease
have been reported in association with condyloma
accuminatum.314

Histopathologic Features

In Paget’s disease, the epidermis manifests a
proliferation of single and clustered neoplastic cells
showing evidence of glandular differentiation. The
nuclei are round to oval with prominent nucleoli
and dispersed chromatin; typically, the nuclear
diameters are up to double those of adjacent
keratinocyte nuclei. The glandular differentiation

takes the form of intracytoplastic lumina manifest-
ing a basophilic cytoplasmic hue, sometimes with a
sharply demarcated intracytoplasmic cuticle. The
glandular epithelia may also cluster together to form
common luminal margins (Figure 21). On occasion,
the cytoplasm shows fine vacuolation.315–320 For
reasons not understood, the neoplastic glandular
cells in Paget’s disease often spare the basal layer of
the epidermis and appear to compress it from above
(Figure 21). As the neoplastic cells have less well-
defined intercellular bridges than keratinocytes,
they form loosely cohesive groups in a fashion that
may mimic an acantholytic process. A rare example
of Paget’s disease shows marked variation of nuclear
size and shape with less conspicuous glandular
differentiation; this has been termed anaplastic
Paget’s disease.321 The neoplastic cells in any
event contain cytoplasmic epithelial mucins that
decorate with alcian blue-PAS, PAS-diastase and
mucicarmine preparations. Histochemically, the
tumors express gross cystic disease fluid
protein-15 (GCDFP-15), as would be anticipated in
light of their apocrine lineage,322 in concert with
CK 7 and CEA.323–326 Androgen receptors and Her2/
neu are commonly expressed in both extramammary
and mammary Paget’s disease, while estrogen
and progesterone receptors are not;327 Her-2/
neu overexpression328 implicates a potential
therapeutic role for the Her-2/neu receptor blocker
trastuzumab.329

Differential Diagnosis

Neoplasms that show pagetoid migration of
malignant epithelia include clonal Bowen’s
disease, sebaceous carcinoma and melanomas, par-
ticularly of superficial spreading type. With respect
to superficial spreading melanoma, the presence of
melanin granules in the cytoplasms of the neoplastic
cells is an important clue to diagnosis, but we have
seen cases of pigmented Paget’s disease and pig-
mented Bowen’s disease containing melanin gran-
ules provided by nurse melanocytes to the
neoplastic cells. Thus, one must fall back upon
immunohistochemical methods to delineate these
lesions. Melanomas express melanocyte lineage-
specific markers such as HMB-45 and Melan-A, vs
the expression of GCDFP-15, CK 7 and CEA in
Paget’s disease.323–326 Bowen’s disease, in contrast,
will express high-molecular-weight CK but not CK-
7, and should not express any of the aforementioned
melanocyte or apocrine lineage differentiation mar-
kers. In addition to positivity for CK-20, glandular
neoplasms of the genitourinary or gastrointestinal
tract (ie endocervix, urachus, or colorectum) may
cause diagnostic confusion.330–333 Extramammary
Paget’s disease does not express estrogen or
progesterone receptor antigenicity, but has been
shown to express androgen receptor proteins as
discussed above.334,335 Differential expression of
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claudins, proteins involved in tight junction assem-
bly in epithelial and endothelial cells, may differ-
entiate cells of Paget’s disease from adjacent
squamous epithelia, but not from breast carcinoma
cells.336 Another form of Pagetoid intraepidermal
carcinoma with vacuolated cells is sebaceous carci-
noma, but in this entity the cells appear vacuolated,
with a clear cytoplasmic morphology as opposed to
basophilic mucin. It has been shown that CD5 will
strongly decorate both Paget’s and extramammary
Paget’s disease, but will not react with cells of
Bowen’s disease, melanoma in situ or sebaceous
carcinoma.337 Other immunochemical markers such
as the T-antigen expressed in sebaceous carcinoma
are discussed in the section on tumors of the
pilosebaceous apparatus.
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