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Abstract

perineum.

A rare case of an apocrine tumor in the male perineal region is reported. A dermal cystic lesion developed in the region
between the anus and scrotum of a 74-year-old Japanese male. The cystic lesion, measuring 3.5 X 5.0 cm in size, was
lined by columnar or flattened epithelium with occasional apocrine features and supported by a basal myoepithelium
lining. A mural nodule, measuring 1 x 1.5 cm in size, protruded into the cystic space and consisted of a solid
proliferation of tubular glands with prominent apocrine secretion and basal myoepithelial cells. Immunohistochemical
examination showed that the luminal cells were partially positive for gross cystic disease fluid protein 15 and human
milk fat globulin 1, and the basal myoepithelial cells were positive for alpha-smooth muscle actin and S-100 protein.
Estrogen and progesterone hormone receptors were focally and weakly positive for luminal epithelium. Although no
mammary-like glands were present in the dermis around the tumor, this unusual apocrine tumor has been suggested
to be derived from male anogenital mammary-like glands and mimic a mammary-like gland adenoma in the male

Background
Mammary-like glands (MLGs) are present in the skin of
the anogenital region of males as well as females. MLGs
are distributed in the periclitoral region, interlabial sulci,
fourchette, perineal and perianal regions in females and
in the ventral side of the penis, perineal and perianal
regions in males [1]. Although eccrine glands develop
separately from apocrine glands in embryological consid-
erations [2], the MLGs show intermediate morphology
between eccrine and apocrine glands that resemble mam-
mary glands and are originally referred to as anogenital
sweat glands [3]. Many skin tumors in the anogenital
region, including hidroadenoma papilliferum, apocrine
cystadenoma, adenosis tumor, and extramammary
Paget's diasease, are now thought to arise from the MLGs
[1,4].

We describe a rare apocrine tumor in the anogenital
region of a male and suggest that it is derived from male
anogenital MLGs.
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Case presentation

A 74-year-old Japanese male presented with a skin tumor
between the anus and scrotum. On physical examination,
the lesion was 5 cm in maximal diameter and located in
the dermis and covered with normal epidermis. The
resected lesion, measuring 3.5 x 5.0 cm in size, was a cys-
tic tumor containing fluid content. A yellowish polypoid
intra-cystic tumor, measuring 1 x 1.5 cm in size, was pro-
jected into the cystic space (Figure 1a).

Pathological findings

The epidermis showed no remarkable change. The cystic
tumor with no connection to the epidermis was located
in the dermis and encapsulated by dense collagenous tis-
sue (Figure 1b). The inner surface of the cyst wall was
lined by two rows of cells of luminal columnar to cuboidal
or flattened epithelium with occasional apocrine snouts
and basal myoepithelial cells (Figure 2a). A low papillary
projection of columnar cells with apocrine features was
observed in the cystic epithelium (Figure 2b). The intra-
cystic polypoid projection (panoramic view in Figure 1c),
which was located in the capsular tissue, consisted of a
proliferation of glandular structures with hyalinized
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Figure 1 a) Macroscopic view of the resected specimen showing
opened cystic tumor with a polypoid projection into the cystic
space. b) At scanning view, the cystic tumor was located in the dermis
(arrow). ¢) A panoramic view of the intracystic solid portion of the tu-
mor.

stroma (Figure 2c). The tubules were lined by tall colum-
nar cells with distinct apocrine snouts and by basal myo-
epithelial cells (Figure 2d). Immunohistochemistry
revealed that the cystic and glandular epithelium was
positive for cytokeratin 7 (CK7; Novocastra) and low
molecular weight keratin (CAM5.2; Becton Dickinson)
(Figure 3a). The myoepithelial cells were positive for
alpha-smooth muscle actin (a-SMA; Dako) (Figure 3b)

Figure 2 a) The cyst wall was lined by luminal epithelium with oc-
casional apocrine snouts and basal myoepthelial cells, sitting on
the collagenous capsule. b) Papillary projection of columnar cells

with apocrine feature was observed (insert). c) The intracystic polypoid
projection consisted of proliferation of glandular structures embedded
in collagenous stroma. d) The tubules were lined by luminal columnar

cells with apocrine secretion and by basal myoepithelial cells.

and S-100 protein (Dako). The luminal surface of both
cystic and glandular portions was diffusely positive for
carcinoembryonic antigen (CEA; Novocastra) and partly
for gross cystic disease fluid protein 15 (GCDFP-15; Sig-
net) (Figure 3c) and human milk fat globulin 1 (HMFG-1;
Medac) (Figure 3d). Immunoreactivity for estrogen
receptor (ER; DAKO) and progesterone receptor (PgR;
DAKO) were found focally and weakly in the cystic and
glandular epithelium.

Figure 3 Immunohistochemical examinations of the tumor cells.
The glandular epithelium was positive for a) cytokeratin (CK7) and the
basal myoepithelial cells were positive for b) a-SMA. The luminal sur-
face was partly positive for ¢) GCDFP-15 and d) HMFG-1.
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Both cystic and glandular parts were lined by two rows
of epithelial linings: luminal epithelium with apocrine dif-
ferentiation and basal myoepithelium. Although normal
MLGs were absent in the resected specimen, the diagno-
sis of an apocrine tumor with apocrine cystadenoma-like
and intra-cystic tubular adenoma-like features was made.

Discussion

Hidroadenoma papilliferum, an adenoma with apocrine
differentiation, usually occurs in females but also in
males. Another case of vulvar apocrine tumor has been
reported to show combined histological features with
hidroadenoma papilliferum and syringocystadenoma
papilliferum [5]. In the present case, however, no papil-
lary folding or connection to the epidermis, which is a
feature of hidroadenoma papilliferum or syringocystade-
noma papilliferum respectively [6], was observed but pre-
dominantly showed cystic and intra-cystic solid patterns.
The cystic part was similar to apocrine cystadenoma
(hidrocystoma) and the tubular structure with collage-
nous stroma in the intra-cystic solid area resembled
tubular apocrine adenoma, in which these apocrine
tumors usually occur in the face and scalp, respectively
[6]. Since the cystic and solid growth of the present tumor
was quite unique and did not fit the known histological
classification of apocrine tumors, the tumor was initially
diagnosed as an unclassified benign apocrine tumor.

The hidroadenoma papilliferum occurs at the anatomi-
cal area where MLGs are distributed and is recently rec-
ognized as the most common clinical manifestation of
MLGs-related tumors in vulvar MLG adenomas [4]. The
MLG adenomas, however, demonstrate a marked diver-
sity in histological appearance including tubular, papil-
lary, cystic and solid patterns, and a combination of two
or more patterns [4,5,7,8]. Furthermore, as the present
case partly exhibits apocrine differentiation, unusual ano-
genital glandular lesions showing a minor or no apocrine
differentiation have been reported under various diagno-
ses including apocrine cystadenoma, fibroadenoma, duc-
tal adenoma and adenosis tumor in addition to
hidroadenoma papilliferum and syringocystadenoma
papilliferum [1,4]. Since normal MLGs show intermedi-
ate morphology between eccrine and apocrine glands
similar to mammary glands [1,3], the recognition of a
clinicopathological spectrum of MLGs-related tumors
would be very practical in order to describe these tumors
showing such histological diversity [4]. In this context,
although the MLGs-related tumors are very rare in male
[1], the present tumor showing combined cystic and
intra-cystic tubular growth with apocrine differentiation
(apocrine cystadenoma-like and tubular apocrine-like
features) would fulfill the clinicopathologic criteria of
MLG adenomas. Recently, the MLGs-related tumors are
categorized in the tumors of modified apocrine glands,
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which further include Moll's gland adenocarcinoma of
the eye, ceruminous adenoma or adenocarcinoma of the
external auditory canal, and erosive adenomatosis of the
nipple [6].

Immunohistochemically, the luminal cells were positive
for low molecular weight cytokeratins (CK7 and
CAMB5.2) and CEA. GCDFP-15 and HMFG-1, markers
for apocrine differentiation [9-12], were partially
expressed in the luminal cells. On the other hand, the
basal cells were positive for a-SMA and S-100 protein,
indicating myoepithelial nature. This immunoprofile was
very consistent with that in normal MLGs and hidroade-
noma papilliferum [1,5], except for focal and weak
expression of ER and PgR, which commonly are found in
normal mammary glands. Moreover, immunoreactivity
for ER was identified in hidroadenoma papilliferum [13].
In males, median raphe cysts, which occasionally show
apocrine metaplasia on the luminal surface [14], share
anatomical location and histological findings with apo-
crine cystadenoma [6]. In the present case, however, the
cystic wall was supported by a-SMA/S-100 protein-posi-
tive basal myoepithelial cells, which differentiates median
raphe cyst from a true apocrine tumor. Furthermore, as in
the presented case, HMFG-1 expression has been
reported to be a useful marker for apocrine tumors but
not for median raphe cysts [15].

Conclusion

We have described a rare apocrine tumor in the male
anogenital region. Although normal MLGs were absent
in the adjacent tissue, the tumor in the present case dem-
onstrated the same histological and immunohistochemi-
cal pattern as MLG adenomas.
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