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Porocarcinoma in situ showing follicular differentiation: A case report
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Poroid neoplasm is a skin appendage tumor that has both benign and malignant counterparts. It has
traditionally been regarded as of eccrine origin and has four types: intraepidermal poroma (hidroa-
canthoma simplex), poroma, dermal duct tumor, and poroid hidradenoma. Here we describe the case of
a 64-year-old woman who had a verrucous, erythematous to brownish tumor on her left buttock for
many years. Histopathology revealed an intra-epidermal poroid tumor with both benign and malignant
parts. The benign part had intra-epidermal nests of poroid cells, which were smaller, monomorphic and
sharply marginated from adjacent keratinocytes. The malignant part showed similar cell types, but had
a higher nuclear/cytoplasmic ratio, pleomorphism, and prominent mitoses. Ductal structures were noted
in neoplastic cells and an epithelial membrane antigen stain was strongly positive. Interestingly,
peripheral palisading and primitive follicular germ formation were also observed in the neoplasm, which
suggests follicular differentiation. We made a final diagnosis of porocarcinoma in situ with follicular
differentiation, which may support the folliculosebaceouseapocrine unit theory, but a tumor with such
a combination has not been described before.

Copyright � 2012, Taiwanese Dermatological Association.
Published by Elsevier Taiwan LLC. All rights reserved.
Introduction

Poroid neoplasms have traditionally been regarded as having
eccrine differentiation. Nevertheless, the existence of cases with
sebaceous, follicular, and apocrine differentiation has been repor-
ted at least in some,1e3 and described as apocrine poroma by
Requena and colleaques.4 Some porocarcinomas with a connection
to the infundibulum have also been described as apocrine in
character.

Hidroacanthoma simplex (HAS), first described by Smith and
Coburn in 1956, is an intra-epidermal poroma.5 Malignant variants
of HAS are rare and have been reported under different names, such
as malignant HAS, intraepidermal hidradenocarcinoma, and poro-
carcinoma in situ. Here we report a case of porocarcinoma in situ
with follicular differentiation. Although poromas with apocrine or
sebaceous differentiation have been described in the liter-
ature,1e3,6e8 to the best of our knowledge, the combination of
porocarcinoma in situ with follicular differentiation has not been
previously reported.
ent of Dermatology, Taipei
reet, Taipei 11031, Taiwan.
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Case presentation

A 64-year-old woman presented at our outpatient clinic with an
asymptomatic, slowly enlarging tumor over her left buttock first
notedmany years previously. Physical examination revealed awell-
circumscribed, sessile, erythematous to brownish, verrucous tumor
measuring 3 cm� 3 cm over her left buttock (Figure 1). No super-
ficial lymph node was palpable and other physical examinations
were unremarkable. Initial differential diagnoses included verruca,
verrucous carcinoma, seborrheic keratosis, Bowen’s disease, and
squamous cell carcinoma. Total excision with primary closure was
performed and there was no recurrence in the 12-month follow-up
period.

Histopathologic examination of the verrucous tumor with
hematoxylin and eosin (H&E) staining revealed an intra-epidermal
tumor comprising two different parts (Figure 2A): (1) malignant
neoplastic cells arranged in rounded nests or occupying the whole
layer of epidermis (Figure 2B); and (2) benign, well-demarcated
intra-epidermal nests composed of smaller, cuboidal neoplastic
cells with vesicular, oval and more monomorphic nuclei and less
cytoplasm compared to adjacent keratinocytes (Figure 2C). There
was a transition from the benign part to the malignant part. Both
the benign and malignant intra-epidermal nests showed features
consistent with BorsteJadassohn phenomenon.
n. Published by Elsevier Taiwan LLC. All rights reserved.
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Figure 1 A well-circumscribed, sessile, erythematous to brownish and verrucous
tumor measuring 3 cm� 3 cm on the left buttock. The lesion is apparently composed
of two sides: on its left side, the lesion is more flattened, while on the right side the
surface is raised with papillomatous features.
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The neoplastic cells in the malignant area showed hyper-
chromatism, pleomorphism, enlarged nuclei, prominent nucleoli
and conspicuous mitoses (Figure 3A). Some ductal structures and
intracytoplasmic lumina were noted (Figure 3B,C). There were
Figure 2 (A) Histopathology of the tumor shows an intra-epidermal neoplasm with two obv
tumor strands, and the right side is the benign part, with smaller and thinner tumor nests (
conspicuous mitoses involving the whole layer of the neoplasms. Foci of necrosis en masse a
epidermal nests of monomorphic cuboidal cells with vesicular nuclei and scanty cytoplasm
nocytes (BorsteJadassohn phenomenon). Some benign intra-epidermal nests show mild ce
some horn cysts within the tumor. Follicular differentiation was
evident because of the presence of follicular germ formation,
prominent peripheral palisading, and focal surrounding fibromu-
cinous stroma (Figure 4). Throughout the entire section, no dermal
invasion of the neoplasm could be found.

The tumor cells strongly expressed epithelial membrane antigen
(EMA; Figure 5A) but were negative for carcinoembryonic antigen,
cytokeratin 7 and periodic acid Schiff’s stain. Staining with Ki-67
antibodies revealed increased proliferative activity in the malig-
nant part. Staining with CD1a antibodies revealed a decrease in
Langerhans cells in the benign intra-epidermal nests (Figure 5B).
The final diagnosis was porocarcinoma in situ arising from HAS
with follicular differentiation.

Discussion

Histopathologic examination revealed extraordinary pictures of
porocarcinoma in situ with follicular differentiation. In this case,
porocarcinoma in situ may have arisen from benign HAS due to
a transition from the benign to the malignant tumor part. Most
reported porocarcinomas in situ have suggested an eccrine origin
and have been characterized by aggregations of malignant poroma
cells confined in the epidermis without peripheral palisading.
Initially, we considered trichilemmal carcinoma because of the
presence of peripheral palisading in this case. However, the pres-
ence of ductal structures, strong EMA staining, and negative cyto-
plasmic periodic acid Schiff’s staining made this diagnosis unlikely.
Peripheral palisading and hair germ formation noted in poro-
carcinoma in situ suggests dual differentiation of neoplastic cells
ious parts. The left side is the malignant part, with densely basophilic cells and thicker
H&E, original magnification �10). (B) The malignant part comprises crowded cells with
re also evident (H&E, original magnification �200). (C) The benign part comprises intra-
. The tumor cells are smaller than and sharply marginated from the adjacent kerati-
llular atypia (H&E, original magnification �200).



Figure 3 (A) Magnification of the malignant part highlighting nuclear pleomorphism, enlarged nuclei, hyperchromatism, and mitoses. Peripheral palisading is also apparent (H&E,
original magnification �400). (B) Intracytoplasmic lumina and (C) a ductal structure were noted within the neoplasm (H&E, original magnification �400).
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towards poroid and follicular characters. As reported in the litera-
ture,9 the cells of follicular germinative structures react negatively
to periodic acid Schiff’s stain.

In this case, histopathologic findings for the benign part indicate
both HAS and clonal seborrheic keratosis, since they both show
discrete intra-epidermal nests of neoplastic cells surrounded by
normal keratinocytes, referred to as BorsteJadassohn phenom-
enon.5 Most cells in HAS are poroid cells, and cuticular HAS cells are
rare.10 Therefore, ductal structures can be minimal and careful
examination of serial sections may be necessary to identify such
ductal structures. Differentiation of HAS from clonal seborrheic
keratosis may be difficult. However, Liu et al reported that HAS
showed a very low density of Langerhans cells compared to clonal
seborrheic keratosis.11 Therefore, staining of Langerhans cells with
CD1a antibodies may help in differentiating HAS from clonal
seborrheic keratosis. HAS tumor cells sometimes express EMA, but
Figure 4 (A) The porocarcinoma in situ shows obvious peripheral palisading surrounded b
a follicular germ, consisting of aggregates of basaloid cells with peripheral palisading and su
original magnification �200).
not the carcinoembryonic antigen; the latter is detected on the
inner surface of ductal structures and luminal cells, but not in the
periluminal cells of normal acrosyringium.11,12 In our case, we
suggest that the benign area was HAS rather than clonal seborrheic
keratosis because the neoplastic nests showed a decrease in
Langerhans cells,11 and strongly positive EMA staining.

Since apocrine glands, hair follicles, and sebaceous glands arise
embryonically from a single epithelial bud, Requena et al have
proposed that poromas with the following histopathologic features
are of apocrine origin: (1) connection of neoplastic cell aggregates
to preexisting infundibula; (2) elongated tubules lined by polygonal
or columnar cuticular cells that sometimes exhibit hints of apocrine
secretion along their luminal border and contain an eosinophilic,
amorphous material in their lumina; (3) isolated sebocytes or
sebocyte clusters within aggregations of neoplastic cells; and (4)
features of follicular differentiation in the form of epithelial lobules,
y a fibromucinous stroma (H&E, original magnification �100). (B) The arrow indicates
rrounded by condensed connective tissue sheath (papillary mesenchymal body) (H&E,



Figure 5 Immunohistochemical findings. (A) Tumor cells show strongly positive EMA immunostaining (original magnification �40). (B) There are almost no CD1aþ cells in the
tumor nests, in contrast to the many CD1aþ cells in the surrounding normal epidermis (original magnification �100).
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like those of trichoblastoma or tumor of the follicular infundib-
ulum.4,6 To date, 37 cases of apocrine poroid neoplasms have been
reported in the literature.8,13e18 Most of the patients were aged
between 40 and 80 years, with a mean age of 58.5 years. In contrast
to eccrine poromas, which tend to occur on palms and soles,
apocrine poromas tend to occurmore commonly on the head, trunk
and lower extremities. Of the 37 cases reported in the literature, 33
had histological evidence of sebaceous differentiation, five of which
had follicular differentiation. The apocrine poroid neoplasms
reported were benign, except for one case of poroma with seba-
ceous differentiation and metaplastic sarcomatoid carcinoma.19

Our patient was diagnosed with apocrine porocarcinoma in situ
with follicular differentiation, which has not been reported before.

In addition to poroid neoplasms with follicular or sebaceous
differentiation, rare cases of follicular or sebaceous neoplasms with
poroid differentiation have been reported.20,21 The concurrent fol-
liculosebaceouseapocrine differentiation in these cases might be
explained by multidirectional differentiation involving pluripotent
cells in a folliculosebaceouseapocrine unit.20

It has been reported that porocarcinoma in situ arises mostly
from pre-existing HAS.5,22 Our case also suggests a malignant
transformation from HAS to porocarcinoma in situ. Therefore, the
risk of malignant change of HAS should not be overlooked and early
complete excisionmay be prudent when a diagnosis of HAS ismade.

In conclusion, we report a case of porocarcinoma in situ with
prominent follicular differentiation. This case further supports
apocrine origin in at least some poroid neoplasms. Careful exami-
nation of histological features and immunostaining should prevent
misdiagnosis.
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