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CASE REPORT
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Primary cutaneous mucinous carcinoma is a rare malignant
tumor that originates from the deepest portion of the eccrine
sweat duct. Common sites of involvement are the face and
scalp. Biopsy shows dermal epithelial cell islands embedded
in mucin pools separated by fibrous septae. It is difficult to
differentiate this tumor histologically from metastatic ade-
nocarcinoma. Recurrence after excision is common but me-
tastases are rare. We report a primary cutaneous mucinous
carcinoma with neuroendocrine differentiation on the right
cheek of a 63-year-old man. (Ann Dermatol 22(4) 472~477,
2010)
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INTRODUCTION

Primary cutaneous mucinous carcinoma was first docu-
mented by Lennox et al." in 1952, and was first designated
by Mendoza and Helwig® in 1971. It is a rare malignant
tumor related to the eccrine sweat duct and is commonly
located on the face, especially around the eyelids, and
scalp®®. It is usually solitary and grows asymptomatically
over several months or even years’. Histopathology shows
a circumscribed tumor with large amounts of mucin
separated by fibrous septae and containing scattered
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floating islands of epithelial cells.

Only eight other cases®'’ have been reported in the
Korean dermatological literature (Table 1), and none of
these showed neuroendocrine differentiation. We report
herein a primary mucinous carcinoma with neuroendocrine
differentiation on the right cheek of a 63-year-old man and
review its clinical and histological features.

CASE REPORT

A 63-year-old Korean man presented with a 2-year history
of a slowly enlarging, asymptomatic nodule on the right
cheek (Fig. 1). There was no history of loss of weight, loss
of appetite, fever, altered bowel habits, rectal bleeding, or
melena.

Examination revealed a 1x1 cm, well-demarcated, firm,
erythematous nodule on the right cheek. Other skin lesions
or lymphadenopathy were not observed. Physical exami-
nation was otherwise unremarkable.

A punch biopsy revealed islands of uniform-appearing
epithelial cells within abundant pools of mucin, separated
by thin fibrovascular septae (Fig. 2). Pools of mucin
stained positive for Alcian blue pH 2.5 (Fig. 3A) and PAS
(Fig. 3B). These findings were consistent with mucinous
carcinoma. The results of immunohistochemical staining
showed a positive reaction to synaptophysin, cytokeratin
7, estrogen receptor (ER), and progesterone receptor (PR),
and a negative reaction to cytokeratin 20 (Fig. 4).

Chest X-ray, computed tomography, gastrointestinal endo-
scopy and ultrasounds of the parotid glands, thyroid gland
and abdomen failed to detect a primary internal site of
involvement.

The patient was transferred to the department of plastic
surgery, the lesion removed by wide surgical excision,
and a rotation flap performed. There has not been any
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Table 1. Reported cases of mucinous carcinoma in the Korean literature

Authors (year)  Sex/Age Site Size Immunohistochemical stain Treatment

Chang et al.> (1998) M/57 Chest, right 2%x2.5 cm  Not done Wide excision
. 6 $-100 (—), CEA (—), HMWCK (—), . .
Shin et al.” (1999) F/64 Scalp 2x2 cm LMWCK (—), synaptophysin (—), Wide excision

chromogranin (=), EMA (+)
Kim et al.” (2000) M/71 Cheek, left 1x1.3 cm S-100 (+), CEA (+), CK (+) Mohs surgery

Ku et al.® (2005) M/72  Cheek, right 1.5x1.5 cm S-100 (+), CEA (+), panCK (+), CK 20 (=) Mohs surgery

Kim et al.” (2006) M/56 Cheek, right 5x4.5 cm  S-100 (+), CEA (+), CK 20 (—), Wide excision
GCDFP-15 (—), lysozyme (—)
Lee et al.'"’ (2008) M/60 Chest (presternal area) 4x5.5 cm CEA (+), LMWCK (+), CK 20 (—), EMA (+) Mohs surgery

Kwon et al.'" (2009) M/53 Cheek, left 1x1.5 cm  $-100 (+), CEA (+), HMWCK (—) Wide excision
Hwang and Yu'? M/46  Cheek, right 1.5 cm S-100 (—), CEA (+), CK 20 (—), Wide excision
(2009) GCDFP-15 ()

Present case M/63  Cheek, right 1x1 cm Synaptophysin (+), CK 7 (+), ER (+), Wide excision

PR (+), CK 20 (—)

CEA: carcinoembriyonic antigen, HMWCK: high molecular weight cytokeratin, LMWCK: low molecular weight cytokeratin, EMA:
epithelial membrane antigen, CK: cytokeratin, GCDFP: gross cystic disease fluid protein, ER: estrogen receptor, PR: progesterone
receptor.

Fig. 1. (A) 1x1 cm sized erythema-
tous dome-shaped nodule on right
malar area. (B) Closer view.

clinical recurrence of the tumor 18 months after the
operation.

DISCUSSION

Primary mucinous carcinoma of the skin is a rare malignant
tumor related to the eccrine secretory coil®>. Most patients
are middle-aged or elderly, with men being affected more
often than women. Common sites of involvement are the
eyelids, cheeks and scalp. Other less common sites in-
clude the axillae, feet, chest wall and vulva.

Primary mucinous carcinoma is thought to arise from

sweat glands. However, it is still controversial whether
this neoplasm has an eccrine or apocrine origin. In a histo-
chemical study, it was suggested that primary mucinous
carcinoma undergoes eccrine differentiation based on
findings such as abundant phosphorylase activity, very
limited nonspecific esterase and acid phosphatase acti-
vities, and strong positive reactions for a number of
mitochondrial oxidative enzymes'’. Additionally, by electron
microscopy, the neoplastic cells of primary mucinous
carcinoma of the skin were shown to be similar to the
dark cells of normal eccrine glands®'*.

On the other hand, there have been some reports sugges-
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Fig. 2. (A) Well-defined lobulated
tumor nodule occupying the lower
dermis and subcutaneous tissue (H&E
stain, x40). (B) Islands of uniform-
appearing epithelial cells within abun-
dant pools of mucin, separated by
thin fibrovascular septae (H&E stain,
x 400).

Fig. 3. Tumor cells floating in the mucin pool (A: Alcian blue, x400; B: PAS, x400).

ting that mucinous carcinoma has apocrine-type differen-
tiation. A case of mucinous carcinoma showed decapita-
tion secretion by the neoplastic cells'. And a case of
mucinous carcinoma showed certain ultrastructural charac-
teristics of neoplastic cells with apocrine differentiation
such as electron dense bodies and vacuolization'®.
Histologically, mucinous carcinoma is characterized by
abundant pools of pale-staining mucin which surround
island-like aggregates of basaloid tumor cells*. Thin fi-
brous septae separate individual collections of mucin, gi-
ving the tumor a somewhat lobulated appearance. Pools
of mucin stained positive for Alcian blue pH 2.5, PAS. The
diagnosis of cutaneous mucinous carcinoma is based on
distinctive histological features showing multiple small
tumor cell islands floating in pools of mucin.

The results of immunohistochemical staining showed
positive reactions to synaptophysin, cytokeratin 7, ER and
PR, and a negative reaction to cytokeratin 20. These
findings indicate neuroendocrine differentiation of the
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primary cutaneous mucinous carcinoma and suggest that
primary cutaneous mucinous carcinomas may span a
morphologic spectrum similar to their mammary coun-
terparts'’.

It is interesting to note that the tumor cells in our case
stained positive for neuroendocrine markers. A group of
human breast carcinomas show histochemical evidence of
neuroendocrine differentiation. Neuroendocrine differen-
tiation of mucinous carcinoma of the breast has been
reported since 1980, with the tumor being classified as
type A (without neuroendocrine differentiation), type B
(with neuroendocrine differentiation) and type AB (the
intermediate form)'®.

The expression of neuroendocrine markers is not unique
to mucinous carcinoma of the breast. The criteria for dia-
gnosing neuroendocrine differentiation in breast carcinomas
are variable, although most authors have based the dia-
gnosis on immunohistochemistry. Neuroendocrine (NE)
cells form a small, intrinsic component of the normal
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breast epithelium'®. NE cells secrete neuropeptides (sero-
tonin, calcitonin and others) and specific NE products
(chromogranins, neuron-specific enolase (NSE))".

The significance of neuroendocrine differentiation in
mucinous carcinoma of the breast has not been well esta-
blished. Two previous studies suggested that mucinous
carcinoma of breast showing neuroendocrine differentia-

tion had a good prognosis'®'’. And these groups were

Fig. 4. Results of immunohistochemical staining showed a
positive reaction of synaptophysin (A), cytokeratin 7 (B), estrogen
receptor (C), and progesterone receptor (D), and a negative
reaction of cytokeratin 20 (E) (x400).

characterized by older patient age, and were associated
with more favorable histologic and immunohistochemical
parameters including lower tumor nuclear grade, lower
incidence of axillary lymph node metastasis, and lower
cerbB2 oncoprotein expression'®. In a study regarding
mucin-producing sweat gland carcinoma, neuroendocrine
differentiation was associated with good prognosis®.

Primary cutaneous mucinous carcinoma with neuroendocrine
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differentiation is an underrecognized low-grade sweat
gland carcinoma. It was first described by Rahilly et al.”’
in 1995. Although data are limited, analysis of the re-
ported cases shows that cutaneous mucinous carcinoma
with neuroendocrine differentiation is indistinguishable
from cutaneous mucinous carcinoma by light microscopy
and mucin histochemistry®”. ER, PR, and NSE are detected
by immunohistochemistry, and positivity for chromogranin
and synaptophysin is the norm*’. And various markers of
endocrine differentiation have been used by different
groups®>. It is not known what proportion of cutaneous
mucinous carcinoma shows neuroendocine differentia-
tion, as such markers are rarely reported in the literature.
Ultrastructural findings of primary cutaneous mucinous
carcinoma with neuroendocrine differentiation were re-
ported by Rahilly et al.”" and included dark and pale cells
(as seen in primary cutaneous mucinous carcinoma) with
the presence of membrane-bound dense core granules.
Zembowicz et al.”® presented a series of 12 cases of cu-
taneous endocrine mucin-producing sweat gland carcinoma,
exhibiting similar clinicopathologic features. They suggested
that endocrine mucin-producing sweat gland carcinoma
may be a precurcor of invasive mucinous carcinoma.
Clinical follow up of their cases indicated a favorable
prognosis, but the authors emphasized a need for longer
follow up®. They also noted a well-documented metastatic
potential for endocrine mucin-producing sweat gland
carcinoma.

Only eight other cases”' of primary cutaneous mucinous
carcinoma have been reported in the Korean derma-
tological literature (Table 1) and none of these showed
neuroendocrine differentiation. However, it is difficult to
reach accurate conclusions about neuroendocrine differen-
tiation because neuroendocrine markers have not been
studied in the Korean literature.

Differential diagnosis include benign tumors such as epi-
dermoid cyst, neuroma, lacrimal sac tumor, pilomatrixoma,
chalazion, hordeolum, hemangioma, pyogenic granuloma,
lipoma, papilloma, keratoacanthoma, but also malignant
tumors such as sebaceous carcinoma, cystic basal cell
carcinoma, squamous cell carcinoma, melanoma, Kaposi’s
sarcoma, and adenoid cystic carcinoma, as well as
metastatic adenocarcinoma®’.

Mucinous adenocarcinoma metastatic to the skin may
arise from the breast, colon, stomach, pancreas, lung,
salivary gland, prostate and ovary. Therefore, a work-up to
rule out metastatic lesions is necessary in all patients with
cutaneous mucinous carcinoma as metastatic disease has
important implications for management and prognosis.

In both primary and metastatic mucinous adenocarcinoma,
islands of tumor cells appear to float in the lakes of mucin,
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but the tumor cells are more atypical in the metastatic
type, and the atypical cells invade between collagen
bundles at the margin of the nodule. Nevertheless me-
tastatic adenocarcinoma may be histologically indistingui-
shable from primary cutaneous mucinous carcinoma®.
The histopathological clue to an intestinal origin of
mucinous carcinoma is the combination of dirty necrosis
and the presence of epithelial cells with absorptive/goblet
cell differentiation'”. Since most colorectal cancers ex-
press CK 20, the absence of CK 20 may also be helpful in
excluding this diagnosis'”.

Although primary cutaneous mucinous carcinoma is
usually an indolent tumor with slow growth, it often shows
locally aggressive behavior and recurs locally. The re-
currence rate after excision with narrow margins is up to
30~40%, especially for lesions located on the eyelid***.
Therefore the recommended treatment is a wide surgical
excision. Mohs surgery is an alternative method®’.

In conclusion, we report the present case to alert derma-
tologists to the occurrence of primary cutaneous mucinous
carcinoma on the face. This carcinoma demonstrates
neuroendocrine differentiation similar to that of mammary
mucinous carcinoma, indicating a degree of homology
between mammary and cutaneous mucinous carcinoma.
The possibility of the primary tumor being at another site
should be considered to exclude the possibility of
metastatic mucinous carcinoma before a diagnosis of
primary cutaneous mucinous carcinoma is made.
Mucinous carcinoma needs to be surgically removed with
wide excision margins and carefully followed up for signs
of recurrence.
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