
Copyright © 2017 The American Society of Ophthalmic Plastic and Reconstructive Surgery, Inc. Unauthorized reproduction of this article is prohibited.

Ophthal Plast Reconstr Surg, Vol. 34, No. 2, 2017 e37

Abstract: Endocrine mucin-producing sweat gland 
carcinoma, a rare, low-grade neoplasm with predilection 
for the eyelids, has been posited as a precursor to invasive 
mucinous adenocarcinoma. Endocrine mucin-producing 
sweat gland carcinoma and its concurrence with mucinous 
adenocarcinoma have received little attention in the 
ophthalmic literature. The combination of the 2 histologic 
patterns parallels endocrine ductal carcinoma in situ of 
the breast and its transition to Type B invasive mucinous 
carcinoma. The authors describe a 59-year-old man who 
developed a tumor of the right upper eyelid showing 
endocrine mucin-producing sweat gland carcinoma in the 
outer dermis and extensive mucinous carcinoma in the deeper 
tissue. Immunohistochemical analysis showed positivity for 
endocrine markers chromogranin, synaptophysin, CD56, 
estrogen, and progesterone in each histologic component of 
the tumor. This research was conducted in conformity with 
the Helsinki Declaration and HIPPA regulations.

REPORT OF A CASE
A healthy 59-year-old man noted an enlarging pain-

less tumor of the right upper eyelid more than 4 months. 
Examination showed a firm, nontender, nodular skin lesion near 
the lateral canthus. The mass extended to the eyelid margin with 
focal madarosis and no ulceration. It measured 1 cm × 1 cm and 
was fixed to the underlying tissue (Fig. 1A). No lymphadenopa-
thy or ocular abnormalities were present. The general medical 
and family histories were unremarkable. A complete medical 
examination, including colonoscopy, was negative.

Surgical excision of a full-thickness pentagonal wedge was 
achieved with a No. 15 blade, leaving a 40% defect of the upper 
eyelid. Lateral canthotomy and cantholysis were performed, with 
creation of a reverse Tenzel semicircular advancement flap. The 
tarsal defect was closed with buried 5-0 chromic sutures. The 
gray and lash lines of the eyelid margin defect were closed with 
6-0 silk sutures. A 4-0 polydioxanone suture anchored the deep 
surface of the flap to the inner aspect of lateral orbital periosteal 
rim. A 7-0 Vicryl suture reformed the lateral commissure. Skin 
closure was achieved with a running 6-0 silk suture.

Pathologic examination showed a cutaneous intradermal 
tumor that did not violate the surgical margins. The immediate 
subepithelial region contained multiple nodules of tumor con-
sisting of medium-sized, bland-appearing, round-to-oval cells 
containing round nuclei with stippled chromatin and incon-
spicuous nucleoli. There was abundant, lightly eosinophilic 

cytoplasm. Some areas showed moderate pleomorphism. 
Periodic acid-Schiff (PAS), Alcian blue, and mucicarmine stains 
highlighted intracellular (perinuclear) and extracellular mucin, 
the latter present within clefts and small cysts (Fig. 1B–F). 
Mitotic activity was low. This pattern was typical of the solid 
and cystic patterns of endocrine mucin-producing sweat gland 
carcinoma (EMPSGC) (Fig. 2A–D). A second architectural pat-
tern that occupied the most of the lesion consisted of abundant 
pools of mucin within which clumps of tumor cells that resem-
bled those in the EMPSGC appeared to “float.” The latter pattern 
exemplified invasive mucinous adenocarcinoma (Fig. 2E,F).

Immunohistochemistry showed positivity in each of the 
biphasic patterns for chromogranin, synaptophysin, CD56, 
estrogen, progesterone, CK7, CAM5.2, GCDFP-15, and WT1. 
Negative stains included CK20 and CDX2 (militating against 
the histologic mimic of metastatic colon cancer). Two cases of 
purely invasive primary mucinous carcinoma of the eyelid were 
stained for comparison: tumor cells were positive for expression 
of CAM5.2, WT1, and ER, and 1 of 2 was positive for CD56.

DISCUSSION
In 2005, a landmark study of EMPSGC noted a prepon-

derance in the lower eyelids of elderly women.1 “Small foci” of 
mucinous carcinoma were present in 6 of the 12 cases, unlike the 
overwhelming portion in the current case. The EMPSGC mul-
tinodular patterns included solid, cystic, and papillary varieties. 
Immunohistochemical endocrine and other markers paralleled 
those of the current case. Observing the presence of associated 
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FIG. 1. A, Clinical appearance of right upper eyelid tumor. B, 
Low-power view of tumor showing endocrine mucin-producing 
sweat gland carcinoma (EMPSGC) solid nodules in upper 
portion and mucinous carcinoma with abundant mucin (m) in 
lower portion. C, D, EMPSGC contains mucinous microcysts 
within solid tumor lobule. E, EMPSGC contains rare mitotic 
figures (arrowhead) and barely discernible intracellular mucinous 
deposits (arrows), which are highlighted by periodic acid-Schiff 
(PAS) stain in F. (B-E, hematoxylin–eosin, ×20, ×40, ×125, ×200. 
F, periodic-acid Schiff stain, ×250).

Precis: A rare eyelid tumor in a 59-year-old man demonstrated a 
concurrence of endocrine mucin-producing sweat gland carcinoma 
and invasive mucinous adenocarcinoma.
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eccrine ducts, some showing carcinoma in situ, the authors 
hypothesized that EMPSGC was a precursor of mucinous car-
cinoma, a postulate first proposed in 1997 by Flieder et al2 who 
noted the resemblance of cutaneous EMPSGC and endocrine 
ductal carcinoma in situ of the breast.3 A more recent study 
supports the derivation of invasive mucinous adenocarcinoma 
from EMPSGC, demonstrating similar immunohistochemical 
profiles of “pure” EMPSGC, “pure” invasive mucinous sweat 
gland carcinomas, and tumors having mixtures of each.4

Another study, describing WT1 expression in EMPSCG 
(positive in the current case) noted co-existent mucinous car-
cinoma in only 1 of 13 cases, highlighting the variable appear-
ances of these tumors.5

Primary mucinous carcinoma lacking its EMPSCG pre-
cursor is well recognized to occur on the eyelid6 as a low-grade 
tumor with limited capacity for metastasis. While it has been 
shown to express estrogen and progesterone markers, a trait of 
many cutaneous adnexal tumors,7 our case is one of only a few to 
illustrate neuroendocrine markers chromogranin, synaptophysin, 
and CD56 in an eyelid mucinous carcinoma. Neuroendocrine 
immunostains have also been demonstrated in mucinous carci-
noma elsewhere on the integument.8,9 Our case supports the con-
tention that primary mucinous sweat gland carcinomas arise from 
preexisting EMPSGC even in those cases wherein an EMPSGC 
component cannot be identified without serial sectioning.

FIG. 2. A, Endocrine mucin-producing sweat gland carcinoma 
(EMPSGC) consists of bland round cells having stippled 
nuclear chromatin and inconspicuous nucleoli (hematoxylin–
eosin, ×400). Inset, mucinous deposits (mucicarmine stain, 
×150). B, upper, tumor cells positive for synaptophysin. 
Lower, tumor cells react with chromogranin, (both panels, 
×200). C, Upper, Strong, diffuse tumor reactivity with low 
molecular weight cytokeratin (CAM 5.2 immunoperoxidase 
stain, diaminobenzidine chromogen, ×40). Lower, Nuclear 
positivity for estrogen receptors (immunoperoxidase stain, 
diaminobenzidine chromogen, ×200). D, Ki67 nuclear stain 
shows low percentage of cells in cycle (immunoperoxidase stain, 
diaminobenzidine chromogen, ×125). E,F, mucinous carcinoma 
with characteristic tumor clusters “floating” in abundant pools 
of mucin (asterix) (hematoxylin–eosin, ×40, ×400).

Complete surgical excision is the recommended treat-
ment for EMPSGC and mucinous carcinoma, including their 
synchronous presentation.1 Mohs micrographic surgery has 
been used to ensure complete tumor extirpation.10

Periocular sweat gland carcinomas comprise a diverse 
group of rare tumors and are mostly low grade with slow growth 
and only exceptional metastases. Among these tumors, only the 
microcystic adnexal carcinoma subtype exhibits aggressive 
clinical behavior.11 The current synchronous tumors may be 
expected to show a relatively benign course.
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Abstract: A 3-month-old male developed intermittent left 
upper eyelid ptosis at the age of 1 month that was gradually 
increasing in frequency and duration. Examination revealed 
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