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Abstract
Endocrine mucin-producing sweat gland carcinoma (EMPSCG) is a rare, low-grade cutaneous adnexal neoplasm with 
evidence of neuroendocrine differentiation, predominantly involving the eyelids of elderly. It has a striking resemblance to 
solid papillary carcinoma of breast which similarly displays neuroendocrine features. EMPSGC is considered a precursor of 
cutaneous mucinous carcinoma, and the term “mucinous carcinoma” is also recommended for hybrid lesions which reveal 
an invasive mucinous component associated with EMPSGC. While local recurrences are well- documented in EMPSGC, 
metastases had not been encountered until very recently; two reports in the past year have described metastases from eyelid 
EMPSGC to the parotid gland after a prolonged interval from the primary presentation. We report the case of a 78-year-old 
male with eyelid EMPSGC metastatic to the parotid gland nine years after excision of the primary tumor, which had initially 
been diagnosed as a poorly differentiated carcinoma. Development of metastasis after a prolonged interval is similar to both 
the previously described cases, and emphasizes the need to reevaluate the stated indolent nature of this neoplasm. It also aims 
to draw attention of pathologists to this uncommon tumor of the eyelid which is often misdiagnosed on primary presentation.
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Introduction

Endocrine mucin-producing sweat gland carcinoma (EMP-
SCG) is a rare, low grade skin adnexal tumor most fre-
quently involving the eyelid and periorbital skin in elderly 
patients, with a female preponderance [1]. It has a striking 
histomorphological and immunohistochemical resemblance 
to solid papillary carcinoma of breast. EMPSGC and solid 
papillary carcinoma of breast both display neuroendocrine 
features, and are considered precursors of mucinous carci-
noma of the skin and breast, respectively [2, 3].

Since its first description in 1997 as a cutaneous analogue 
to endocrine ductal carcinoma in situ of breast, less than 200 

cases of EMPSGC have been reported in literature, most of 
which have had an unremarkable clinical course following 
excision [1–3]. Local recurrences are well documented in a 
proportion of cases; however, there have been no reports of 
metastases of EMPSGC until very recently, with only two 
case reports describing metastases from eyelid EMPSGC [1, 
3–5]. Herein, we report a case of eyelid EMPSGC metastatic 
to the parotid gland nine years after excision of the primary 
tumor. Development of metastasis after a prolonged interval 
is similar to both the previously described cases, and ques-
tions the long opined indolent nature of this neoplasm.

Case Description

This 78 year-old male patient presented with a swelling in 
the left preauricular region for one and a half years. He also 
complained of facial pain and facial asymmetry for the last 
three months. The patient gave history of a tumor in left 
upper eyelid nine years prior, which had been treated with 
wide local excision. On histopathology, the tumor had been 
reported as a poorly differentiated carcinoma; the surgical 
resection margins were free.
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On examination of the current preauricular swelling, a 
3 × 2 cm firm and tender mass with limited mobility was 
noted, extending from the zygoma till the insertion of the 
lobule inferiorly. He had Grade 5 House Brackman facial 
nerve function with obvious facial asymmetry at rest. Con-
trast-enhanced MRI (Fig. 1A, B) revealed an enhancing pre-
dominantly solid lesion with cystic components and irregu-
lar margins, which was T1-isointense and T2-hyperintense, 
in the superficial lobe of left parotid gland. The lesion was 
infiltrating into the masseter and abutting the mandibular 
ramus. FDG PET-CT showed a metabolically active soft 
tissue mass in the preauricular region with sub-centimetric 
cervical lymph nodes at levels I, II and V; no other foci of 
uptake were noted elsewhere in the body.

Fine needle aspiration cytology performed from the 
lesion at another centre was submitted to us for review 
(Fig. 1C–F); smears showed a tumor with predominantly 
trabecular and focal pseudopapillary architecture. The 
cells were monotonous, had scant granular cytoplasm, and 
round to ovoid nuclei, and formed rosette-like structures at 
places. Some of the tumor cells had eccentrically placed 
nuclei imparting a plasmacytoid appearance. The aspirate 
was reported as a malignant neoplasm, Milan category 
VI. The patient underwent left radical parotidectomy with 

comprehensive neck dissection (level I-V lymph nodes). 
Intraoperatively, a firm tumor was seen encasing the facial 
trunk and pes anserinus, and adherent to the masseter.

Gross examination showed a grey-white tumor measur-
ing 3.5 × 2 × 1.7 cm in the superficial lobe of parotid. Sec-
tions examined showed a tumor (Fig. 2A–E) composed of 
monomorphic cells arranged in well- demarcated, expan-
sile nodules having solid (Fig. 2A), cribriform, trabecular 
(Fig. 2B), and papillary architecture, within the parotid 
parenchyma. Tumor cells were small to intermediate 
sized, polygonal, with scant amphophilic cytoplasm and 
monomorphic round to oval nuclei with fine chromatin and 
inconspicuous nucleoli. Rosette- like structures were iden-
tified (Fig. 2D). Mitoses were infrequent. Multiple foci 
of perineural invasion were present around small nerves 
(Fig. 2E); however, lymphovascular emboli were absent. 
At places, extracellular mucin was identified between the 
tumor nodules, accounting for approximately 5% of the 
tumor area (Fig. 2C). These mucin-containing foci were 
limited to the central and internodular regions of the 
tumor, while the periphery was comprised of the expansile 
solid nodules. Floating tumor cells, and infiltrating glands 
or tumor cell nests were absent.

Fig. 1  Axial T2 weighted (A) and post gadolinium fat saturated T1 
weighted (B) images of contrast-enhanced MRI show an irregular 
solid lesion with cystic components in left parotid gland (arrow) infil-
trating into the masseter and abutting the mandibular ramus, show-
ing hyperintense signal on T2 weighted images and intense contrast 
enhancement. FNAC shows a tumor with predominantly trabecu-

lar (C; HE, 100× ) and focal pseudopapillary architecture (D; HE, 
200× ). The cells form rosette-like structures (arrows) at places (E; 
HE, 400× ). They appear monotonous, have scant granular cytoplasm 
and round to ovoid nuclei, some of which are eccentrically placed, 
imparting a plasmacytoid (arrows) appearance (F; HE, 400× )
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On immunohistochemistry (Fig. 2F–K), diffuse positivity 
was noted with CK7, chromogranin, synaptophysin, estrogen 
receptor, progesterone receptor, androgen receptor, mamma-
globin and GCDFP-15. Ki-67 proliferation index was around 
5%. Some of the smaller nodules showed an intact myoepi-
thelial layer at the periphery highlighted by CK5/6 and p40. 
Immunohistochemistry for SOX10, p40, CD117, smooth 
muscle actin (SMA), NUT protein, CD99 and NKX2.2 was 
negative. Residual lymphoid tissue or lymph nodes were 
not identified in any of the sections from the parotid gland; 
however, the possibility of metastasis to intra-parotid lymph 
nodes with spill over into the parotid could not be excluded. 
Eleven cervical lymph nodes dissected were free of tumor.

Archival sections of the excised eyelid tumor were 
retrieved and showed a tumor with similar histomorphology 
(Fig. 2L). Lymphovascular emboli were not seen in these 
sections. Immunostaining performed for synaptophysin and 
estrogen receptor was positive; CK5/6 showed an intact 
myoepithelial layer in a few nodules, while the rest lacked a 
myoepithelial layer, indicative of pushing invasion. A final 

diagnosis of EMPSGC of the left eyelid with metastasis to 
the ipsilateral parotid gland was made. There was no prior 
history of breast carcinoma, and breast clinical examination 
was unremarkable.

Discussion

Delayed encapsulation of the parotid gland during devel-
opment leads to entrapment of lymphoid tissue within its 
parenchyma, due to which the parotid contains up to 20 
intraglandular and periglandular lymph nodes which drain 
the skin of part of the face, the eyelids, conjunctiva, lacri-
mal gland, anterior ear and the external auditory canal [6]. 
Consequent to this, primary malignancies from these sites 
can metastasize to the nodes within the parotid. Metastases 
to parotid gland account for 6–8% of all parotid neoplasms, 
and up to 70% of all parotid malignancies, being higher in 
countries with high sun exposure [7, 8]. Most metastases to 
the parotid have primaries in the head and neck region, with 

Fig. 2  Microscopic examination of total parotidectomy specimen 
shows a tumor composed of well- demarcated, expansile nodules 
having solid, cribriform (A; HE, 40× ) and trabecular (B; HE, 100× ) 
architecture. At places, extracellular mucin (arrow) is identified 
between the tumor nodules (C; HE, 100× ). Tumor cells focally form 
rosette- like structures (arrow) and are small to intermediate sized, 
polygonal, with scant amphophilic cytoplasm and monomorphic 
round to oval nuclei with fine chromatin and inconspicuous nucleoli 

(D; HE, 400× ); foci of perineural invasion are noted (E; HE, 100× ). 
Tumor cells are positive for synaptophysin (F; IHC, 200× ), chro-
mogranin (G; IHC, 200× ), estrogen receptor (H; IHC, 200× ), pro-
gesterone receptor (I; IHC, 200× ) and androgen receptor (J; IHC, 
200× ). An intact myoepithelial layer at the periphery is highlighted 
by CK5/6 (K; IHC, 200× ) in some of the smaller nodules. Archival 
sections of the excised primary eyelid lesion show a tumor with simi-
lar histomorphology (L; HE, 20× )



334 Head and Neck Pathology (2022) 16:331–337

1 3

the most frequently described being cutaneous and mucosal 
squamous cell carcinoma and melanoma [7, 8]. Tumors of 
the eye and ocular adnexa have a fair share in this list, and 
there are reports of metastases from eyelid sebaceous carci-
noma, conjunctival melanoma, and retinoblastoma [8–10]. 
We have previously documented a case of ocular medulloep-
ithelioma metastatic to ipsilateral parotid gland [11].

EMPSGC shares notable similarities with solid papillary 
carcinoma of the breast. Both the entities have been pro-
posed as precursors of mucinous carcinomas of their respec-
tive organs of origin, namely primary cutaneous mucinous 
carcinoma, and type B mucinous carcinoma of breast, both 
of which display neuroendocrine features [2, 3]. Conse-
quently, a morphological spectrum of tumors exists, includ-
ing in-situ only lesions, hybrid lesions with both in-situ and 
invasive mucinous components, and invasive carcinomas, 
and the term “EMPSGC” was previously being used for all 
of them. However, the recent WHO Classification of Skin 
tumors (2018) recommends the use of the term mucinous 
carcinoma for the hybrid lesions, while solid tumors with a 
minimal mucinous component and expression of neuroendo-
crine markers are to be diagnosed as EMPSGC [12].

Histomorphologically, EMPSGC has been described as 
a well-circumscribed nodular lesion with variable cystic, 
solid, papillary and cribriform architecture. The tumor is 
composed of bland, eccrine-appearing, round to oval cells 
displaying stippled or “salt and pepper” chromatin. Rosettes-
like structures may be seen. Foci of intra- and extracellu-
lar mucin are noted. Small clefts of mucin have also been 
described. Myoepithelial cells are preserved at the rim of 
some of the neoplastic nodules akin to ductal carcinoma 
in-situ of breast, indicating progression from an in-situ 
lesion. Progression to neuroendocrine mucinous adenocar-
cinoma is characterized by pools of extracellular stromal 
mucin and/or infiltrating glands and nests of tumor cells with 
loss of myoepithelial rim. However, a tumor with “push-
ing invasion” characterized by loss of myoepithelial cells 
at the border of large solid expansile nodules is diagnosed 
as EMPSGC as it lacks a definitive invasive mucinous com-
ponent [1, 3].

Tumor cells express markers of epithelial differentiation 
(pancytokeratin, epithelial membrane antigen, CK7), neu-
roendocrine differentiation (synaptophysin, chromogranin, 
INSM1, neuron specific enolase), hormone receptors (estro-
gen receptor, progesterone receptor, androgen receptor), and 
others such as GCDFP-15, GATA3 and mammaglobin. At 
primary sites, myoepithelial cells at the circumference of the 
nodules are highlighted by p63, p40, smooth muscle actin, 
calponin and CK5/6 [1]. The presence of a focally intact 
myoepithelial layer at a metastatic site is undescribed, and 
possibly represents colonization and expansion of native 
ductal structures within the parotid by the tumor cells, rather 
than being indicative of an in-situ lesion.

FNAC findings of EMPSGC are not well established, 
with two case reports till date [4, 5]. The parotid FNAC in 
our patient showed cellular fragments with trabecular and 
focal acinar architecture. The cells were monotonous and 
a fair number showed plasmacytoid appearance. They had 
scant granular cytoplasm and round to ovoid nuclei, closely 
recapitulating the histomorphology of the tumor. Mucin was 
not identified in the background.

Differential diagnosis of EMPSGC metastases to parotid 
includes primary parotid carcinomas composed of small 
basaloid cells with solid, cribriform and trabecular archi-
tecture, such as adenoid cystic carcinoma, and basal cell 
adenocarcinoma, rarer translocation-associated neoplasms 
seen in the head and neck region viz. NUT carcinoma and 
adamantinoma-like Ewing sarcoma (ALES), and metastases 
from basal cell carcinoma (BCC), the salient diagnostic fea-
tures of which are summarized in Table 1 [13–15]. Lastly, 
although rare, primary breast carcinoma metastatic to the 
parotid needs to be excluded. In the few such reports, these 
metastases are mostly from invasive ductal carcinomas that 
are morphologically distinct from EMPSGC. Breast solid 
papillary carcinoma which is morphologically and immuno-
histochemically identical to EMPSGC has indolent behavior 
with rare metastases to axillary lymph nodes, and metasta-
sis to parotid has not been described. Nevertheless, detailed 
clinical history and physical examination are a requisite 
to exclude metastatic breast cancer, particularly in female 
patients, in whom EMPSGC is almost twice as common [1].

EMPSGC at primary sites is managed by complete surgi-
cal excision. The largest series of EMPSGCs with 63 cases, 
including hybrid lesions better classified as primary cutane-
ous mucinous carcinoma, documented an overall local recur-
rence rate of 14.3%. Among these, EMPSGC with an in-situ 
component or with pushing invasion had a recurrence rate 
of 9.5%, while the recurrence rate in EMPSGC associated 
with mucinous carcinoma was 23.8%. Distant metastases 
were not identified over a follow-up period ranging from 1 to 
67 months [3]. More recently, Au et al. reviewed 190 cases 
of EMPSGC in literature, of which 35.7% were associated 
with mucinous carcinoma. Overall recurrence rate was found 
to be 8.4%, that for EMPSGC with mucinous carcinoma was 
12.3%, while that for EMPSGC without an invasive compo-
nent was 6.8% [1]. This data highlights the differences in 
outcome between EMPSGC and EMPSGC associated with 
mucinous carcinoma, and mandates a meticulous search for 
foci of mucinous carcinoma in all cases of EMPSGC.

There are only two recently described reports of eyelid 
EMPSGC with metastasis (Table 2). In both these cases, 
metastasis developed after a prolonged interval of 9–10 years 
after primary diagnosis, and a diagnosis of EMPSGC was 
made on examination of the metastases accompanied by 
review of the primary tumor in one case, as well as in ours 
[4, 5]. Eyelid carcinomas are known to have a propensity for 
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delayed metastasis to regional lymph nodes. Nodal metas-
tases have been reported in 8 to 23% of eyelid carcinomas 
[16]. The risk of metastasis increases with size greater than 
20 mm, i.e. beyond stage T2. Hashimoto et al. in a series 
of 268 eyelid carcinomas, documented parotid metastasis 
in 21 cases, the majority being sebaceous carcinomas [17]. 
Seventeen of these (81%) developed parotid lesions subse-
quent to treatment of the primary, with a median interval of 
20 months (range: 5–133 months) [17]. Our case, coupled 
with the two previous ones, highlights similar clinical behav-
ior of EMPSGC.

The only other reported EMPSGC with metastasis, also 
documented recently, occurred in the penoscrotal skin [18]. 
However, unlike the eyelid EMPSGCs, regional nodal and 
systemic metastases were seen at initial presentation in this 
patient, suggesting that while eyelid EMPSGC is a relatively 
indolent neoplasm, with risk of local recurrence and delayed 
metastases, EMPSGC at other sites may behave more 
aggressively with widespread metastases at presentation.

Conclusions

The present case demonstrates an extremely rare event 
of EMPSGC of eyelid metastasizing to ipsilateral parotid 
gland nine years after excision of the primary tumor. With 
two prior similar reports, these cases call attention to the 
possible metastatic potential of this apparently indolent 
tumor. In both reported cases, the diagnosis of EMPSGC 
was clinched on histological examination of the recurrent/ 
metastatic tumor. This case highlights the express need to 
consider a metastatic tumor to the parotid in the differential 
diagnosis of any parotid neoplasm that lacks the classical 
histomorphology of a primary salivary gland carcinoma. 

Documentation and further analysis of these tumors is war-
ranted to explore the histomorphological, immunohisto-
chemical and molecular clues to their metastatic potential.
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