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Sclerosing mucoepidermoid carcinoma (SMEC) is a very rare tumor of the salivary gland.
There have been eight cases of SMEC reported in the medical literature; this is the first report-
ed case in Korea. A 51-year-old woman presented with a right infra-auricular mass that she
had for 3 years. We performed superficial parotidectomy. Grossly, the resected parotid gland
showed a well-circumscribed firm mass. Histologically, the tumor consisted of central solid or
ductal tumor nests within a dense fibrous stroma surrounded by peripheral lymphoid infiltra-
tion. The tumor nests were composed of squamous, intermediate and mucin-secreting cells.
However, the tumor cells lacked mitosis and nuclear anaplasia. The lymphoid cells were mostly
composed of lymphocytes and plasma cells with occasional eosinophils and neutrophils. Im-
munohistochemically, the tumor cells were positive for high- and low- molecular weight cytok-
eratins, cytokeratin 7, p16INK4A, Bcl-2 and cyclin D1. The patient also underwent radiation ther-
apy. We report here on a case of SMEC of the parotid gland along with the immunohistochemi-
cal characteristics, and we review the relevant literature.
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When pathologists encounter solid or ductal islands within
dense sclerotic stroma from the salivary glands on frozen sections,
it is very difficult to distinguish sclerosing sialometaplasia from
sclerosing mucoepidermoid carcinoma (SMEC).1 SMEC is a rare
distinct histological variant of mucopidermoid carcinoma, and
it is represented by abundant collagenous stroma, intersecting
islands of tumor cells and tumor-associated lymphoid prolifera-
tion or eosinophilic infiltration. To date, only eight cases of this
lesion have been reported in the English literature.2-7 To the best
of our knowledge, this is the first report of SMEC in Korea. Since
SMEC can have various histological grades and metastatic poten-
tial, it is important for pathologists to recognize a low grade SM-
EC, which is frequently misdiagnosed as a benign lesion. Herein,
we report on another case of SMEC along with the immunohis-
tochemical findings, and we review the previously reported cases.

CASE REPORT

A 51-year-old woman was referred to Korea University Ansan

Hospital for evaluation of a right infra-auricular mass that she’d
had for 3 years. The patient complained of the recent develop-
ment of pain around the mass. Computed tomography revealed
a well-enhanced mass lesion with an irregular margin in the right
parotid gland. A decision was made to excise the mass. Intraop-
eratively, the mass was located inferior to the buccal branch of
the right facial nerve, and the mass showed severe adhesion to
the nerve. The mass was sent to the pathology department for
the intraoperative diagnosis. Malignancy was considered on fro-
zen section, but the possibility of reactive changes could not be
ruled out. Since the resection margin was free of tumor involve-
ment, a partial parotidectomy was performed. The patient was
scheduled for radiotherapy after the microscopic diagnosis of a
low grade SMEC was made on the permanent tissue section.

Grossly, the specimen consisted of a portion of parotid gland
tissue that measured 2.3×2 cm. The cut surface showed a well
demarcated, whitish-gray, fibrotic, firm tumor that measured
1.4×1 cm (Fig. 1A). Microscopically, the tumor was composed
of two distinct areas. One was a central cellular area with diffuse
fibrosis. The other was a peripheral area of lymphoid prolifera-
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tion rimming the central sclerotic zone (Fig. 1B). The cellular
area showed islands of tumor cells composed of epidermoid,

mucin-secreting and intermediate cells, and these were divided
by thick keloid-like collagenous bands (Fig. 2A). The interme-

Fig. 1. Grossly, a well demarcated, whitish gray, fibrotic tumor, measuring 1.4×1 cm is seen (A). A low power view (H&E, ×12.5) shows
a central sclerosis with tumor nests and a peripheral lymphoid hyperplasia (B).
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Fig. 2. The central area shows islands of tumor cells composed of epidermoid, mucin-secreting, and intermediate cells within keloid-like
stroma (A). The lumen of the tumor glands is filled with mucin stained with Alcian blue pH2.5 (B). The peripheral area shows lymphoid cell
infiltration with germinal center formations (C). The lymphoid cells consist of mostly lymphocytes and plasma cells with occasional neu-
trophils and eosinophils (D). 
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diate cells were medium sized, round to polygonal-shaped and
they had eosinophilic granular cytoplasm. The nuclei were vari-
able sized with fine to coarse chromatin. Some glands were dilat-
ed and their lumina were filled with mucin contents that stained
with Alcian blue pH2.5 (Fig. 2B) and mucicarmine. Some tumor
glands and ducts were dilated and infiltrated into the peripher-
al area. The tumor cells rarely showed mitosis and they lacked

nuclear anaplasia. No neural or perineural invasion was identi-
fied. Lymphoid cells were infiltrating around the tumor cells
and even in the peritumoral adipose tissue (Fig. 2C). The lym-
phoid cells were mostly composed of lymphocytes and plasma
cells with occasional neutrophils and eosinophils (Fig. 2D). 

Immunohistochemical study was performed using the avidin-
biotin complex technique. The antibodies used are listed in Table
1. The tumor glands and ducts were diffusely positive for cytok-
eratin (AE1/AE3), high molecular weight cytokeratin, CAM
5.2, cytokeratin 7, p16INK4A (Fig. 3A), and cyclin D1, and they
were focally positive for bcl-2, but negative for cytokeratin 20,
calretinin, p53, -smooth muscle actin (SMA), CD34, vimen-
tin, c-KIT and D2-40. The tumor stroma was positive for -
smooth muscle actin, but negative for CD34 (Fig. 3B, C). The
Ki-67 proliferation rate was 5% (Table 1).

DISCUSSION

Although mucoepidermoid carcinomas (MECs) sometimes
show tumor associated lymphoid hyperplasia,1 SMEC shows both
marked central keloid-like sclerosis and peripheral lymphoid

Antibody Source (clone)
Tumor 
cells

Stroma

Cytokeratin (AE1/AE3) Dako (AE1/AE3) + _
CAM 5.2 Zymed (UCD/PR-10.11) + _
HMW cytokeratin Dako (34 beta E12) + _
Cytokeratin 7 Dako (OV-TL12/30) + _
Cytokeratin 20 Dako (K5 20.8) _ _
Calretinin Dako (DAK-Calret1) _ _
p16INK4A Dako ( E6H4) + _
Bcl-2 Dako (124) focal + _
Cyclin D1 Dako (DCS-6) + _
alpha-SMA Dako (1A4) _ +
CD34 Neomarker (QBEnd/10) _ _
Vimentin Zymed (V9) _ +
p53 Novocastra (DO-7) _ _
c-KIT Dako (polyclonal) _ _
Ki-67 Dako (MIB1) 5%

Table 1. Immunohistochemical staining

Fig. 3. Immunohistochemical staining for p16INK4A is strongly posi-
tive in the nuclei and cytoplasms of the tumor cells (A). The tumor
stroma is negative for CD34 (B), but positive for -smooth mus-
cle actin, suggesting of myofibroblastic proliferation (C).
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hyperplasia. Only 7 additional cases have been reported since
Chan and Shaw described the first case in 1987. The reported
cases, including this one, have a wide age range (17-65 years), a
female predominance (M:F=1:2), a predilection for the parotid
gland (67%), and intermediate tumor sizes (average diameter:
2.6 cm). There have been two possibilities proposed for the patho-
genesis of SMEC.2 One is that extravasated mucins might induce
an exaggerated inflammatory response with subsequent keloid-
like sclerosis. There may be ongoing peripheral lymphoid infla-
mmation at the tumor margin. The other possibility is that the
central sclerosis results from previous silent infarction of the tu-
mor.2 Most investigators prefer the mucin spillage hypothesis
for the origin of the sclerotic stroma.2,3,6 In the two cases Urano
et al. reported on, sclerotic stroma was seen also in the metastatic
lesions.5 These findings support the mucin spillage theory. The
continuous production of the mucin by the metastatic tumor
cells might lead to the sclerotic stroma.

Histopathologic grading was available for all the reported cases.
In the current case, the grade was based on the presence or ab-
sence of cysts, the relative quantity of mucous, epidermoid and
intermediate cells, the perineural invasion and the mitoses. There
was one high grade case, three intermediate and five low grades,
including the present case (Table 2). Although most cases have
been low grade, there were two cases of metastasis, and one pa-
tient died after metastasis of disease to the lung.5 As Fadare et
al. noted, tumor size (more than 2 cm) might be an important
factor for predicting the prognosis of SMEC.6 Metastases were
also found in those patients who did not receive intra- or post-
operative radiation. These findings suggest that the combined
operative and radiation treatment might be required for tumors
of a relatively large size.

In our case, the correct intra-operative diagnosis of SMEC
could not be rendered because of the severe fibrosis and the rel-
atively scarce mucin on the frozen section. Some major salivary
gland lesions show similar sclerotic stroma, and these lesions
include sclerosing polycystic adenosis, hyaline clear cell carci-
noma, malignant mixed tumor, sclerosing sialadenitis and poly-
morphous low-grade adenocarcinoma.1,6 Of all the histological
features observed in SMEC, a central keloid-like sclerosis rimmed
by peripheral lymphoid infiltration is unique enough to distin-
guish SMEC from the other sclerotic salivary lesions. However,
since a low-grade SMEC may be confused with benign lesions,
such as sclerosing sialadenitis on frozen section, it is necessary
for pathologists to recognize this rare histological variant of MEC.

Interestingly, immunohistochemical staining for p16INK4A was
strongly positive in the nuclei and cytoplasm of both tumor
cells and normal salivary ducts, whereas it was negative for the
normal salivary acini (Fig. 3A). Cyclin D1 immunostaining
showed a strong positive reaction in the non-neoplastic salivary
ducts, acini and tumor cells. The tumor stroma of this case was
positive for -smooth muscle actin. CD34 positive dendritic
interstitial cells (DICs) were scarcely found within the tumor
stroma. This indicated a loss of DICs and the occurrence of myo-
fibroblasts around the tumor nests. This phenomenon can be
observed in various benign and malignant salivary gland tu-
mors.8,9 The loss of DICs is frequently found around invasive
cancer nests from the colon, breast, pancreas and uterine cervix,
as well as the salivary gland.10

In summary, we report here on another example of low-grade
SMEC with p16INK4A over-expression and a myofibroblastic stro-
mal reaction.

Case 
No.

Age (yr)/
Sex

Site Size (cm) Grade Treatment Follow-upSource (yr)

1 Chan and Saw, 1987 36/F Parotid gland 2.2×1.7 Low Partial parotidectomy Not available
2 Muller et al, 1997 17/F Parotid gland 2 Intermediate Partial parotidectomy Not available
3 Muller et al, 1997 60/F Parotid gland 1.5 Intermediate Resection and radiation Not available
4 Sinha et al, 1999 65/M Minor salivary gland 6 High Resection and radiation Not available

(parapharyngeal space)
5 Urano et al, 2002 57/F Parotid gland 2.5×2 Low Partial parotidectomy Metastasis at 3 yrs
6 Urano et al, 2002 43/M Submandibular gland 4.5×2.5 Low Total parotidectomy Metastases and 

death at 5 yrs
7 Fadare et al, 2004 44/F Parotid gland 1.5 Low Total parotidectomy NERDa for 7 yrs
8 Ide et al, 2005 28/M Minor salivary gland 2×2 Intermediate Resection Not available

(oral cavity, retromolar)
9 Present case 51/F Parotid gland 1.4×1 Low Resection and radiation NERDa for 3 mo

Table 2. Reported cases of sclerosing mucoepidermoid carcinoma of the salivary glands

a, NERD indicates no evidence of tumor recurrence or metastasis.
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