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ABSTRACT

Background: Epithelial-myoepithelial carcinoma (EMC) is a rare tumor of the major and minor salivary glands. Sinonasal
EMC is extremely uncommon and hitherto not described within the frontal or ethmoid sinuses.

Objective: To present a novel sinonasal subsite and review the literature regarding sinonasal EMC.
Methods: A case of frontoethmoidal EMC was presented. A medical literature data base was queried from January 1, 1950,

to August 8, 2017, for all reports of sinonasal EMC.
Results: A 69-year-old man underwent combined open and endoscopic craniofacial resection of a right frontoethmoidal

EMC, a previously undescribed primary location for this tumor. A comprehensive review of the literature revealed 13 additional
cases of sinonasal EMC.

Conclusion: EMC is an uncommon neoplasm typically found in the major salivary glands; occurrence in the nose or
paranasal sinuses is extremely rare. EMC often follows an indolent clinical course, although, in a minority of cases, particularly
in large tumors with nuclear atypia, more aggressive behavior may be observed.

(Allergy Rhinol 9:1–7, 2018; doi: 10.1177/2152656718764229)

Epithelial-myoepithelial carcinoma (EMC) is an ex-
tremely rare neoplasm that typically occurs in the

major salivary glands, predominantly the parotid,1 al-
though it has also been reported in the external auditory
canal,2,3 lacrimal gland,4–6 nasopharynx,7,8 palate,9,10

floor of the mouth,11 buccal mucosa,12 base of the
tongue,13,14 larynx,15 subglottis,16,17 hypopharynx,18 tra-
chea,19 lung,20–23 liver,24 and Bartholin gland.25 EMC was
first described in 197226 and is histologically a biphasic
tumor that consists of clear-staining myoepithelial cells
surrounding epithelial-lined ductal cells.27

EMC of the major salivary glands demonstrates a
female preponderance and commonly follows an indo-

lent clinical course. In the largest cohort study to date,
which consisted of 246 patients with salivary EMC,
Vazquez et al.1 reported an overall 5-year disease-spe-
cific survival of 91.3%, with distant metastasis ob-
served in only 4.5% of patients. A tumor size of �4 cm
and high-grade histology (6.5% of patients) were found
to be associated with increased mortality. Treatment
consisted of surgery, with adjuvant radiation adminis-
tered to 39% of patients, although no survival benefit
was found with the addition of radiation therapy.1

Sinonasal EMC is exceedingly rare, with a total of 13
individual cases described within the English language
literature (Table 1). Within the paranasal sinuses, this
neoplasm was previously reported only in the maxil-
lary region.28–31 The current study presented a novel
case of EMC that originated in the anterior ethmoid
sinus and extended into the frontal recess, followed by
a review of the available literature regarding the diag-
nosis and management of sinonasal EMC.

CASE REPORT
A 69-year-old man reported progressive hyposmia

and self-limiting right-sided epistaxis of 2 years’ dura-
tion. The patient had been treated with broad-spec-
trum antibiotics on multiple occasions for presumed
recurrent acute sinusitis. He subsequently was evalu-
ated by an otolaryngologist at a different facility who
obtained preoperative computed tomography and
magnetic resonance imaging, which revealed a 3.6-cm
enhancing mass of the right anterior ethmoid region
with associated obstruction of the right frontal sinus
(Fig. 1). The patient subsequently underwent septo-
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plasty and bilateral functional endoscopic sinus sur-
gery by the outside surgeon, with subtotal resection of
the noted right frontoethmoidal mass. The final pathol-
ogy report was consistent with EMC (Fig. 2).

After this initial procedure, the patient was referred
to the multidisciplinary skull base program at the Uni-
versity of North Carolina at Chapel Hill for further
management of residual tumor. He underwent com-
bined open and endoscopic craniofacial resection with
pericranial flap reconstruction of the anterior skull
base. The patient was discharged on postoperative day
7 after removal of nasal packing. He recovered well
from the procedure, with no evidence of neurologic
complication or cerebrospinal fluid leak. The final
pathologic examination showed residual EMC of the
right anterior septum and frontal sinus with negative
margins. Consensus was reached at the multidisci-
plinary head and neck tumor board to treat with ad-
juvant radiation (64.8 Gy) to the tumor site and ipsi-
lateral neck beginning 6 weeks after surgery. The
patient currently had no evidence of residual or recur-
rent disease 8 months after completion of radiotherapy.

METHODS
Clinical data were reviewed after obtaining approval

from the institutional review board of the University of
North Carolina at Chapel Hill. Surgical specimens un-
derwent standard hematoxylin and eosin staining. Im-
munohistochemical studies were performed on tissue
sections from the primary specimen with antibodies
against smooth-muscle actin and pan-cytokeratin
(AE1/AE3). Brown staining within a blue background
was interpreted as a positive result.

A comprehensive literature review of the MEDLINE
data base from January 1, 1950, to August 8, 2017, was
performed by using combinations of the search terms
“epithelial,” “myoepithelial,” “epithelial-myoepithe-
lial,” “paranasal sinus,” “sinus,” “nasal,” and “nose.”
Reference sections of identified articles were searched
for additional relevant articles. Only those articles pub-
lished in English were included in this review.

RESULTS
Thirteen relevant English-language case reports28–32,36–43

were identified (Table 1) for a total of 14 patients with
sinonasal EMC, including the current study patient. An
additional article reported a heterogeneous series of 61
EMC tumors, including 6 that occurred within the
“sinonasal mucoserous glands.”44 Unfortunately, no
specific information regarding the sinonasal subsite,
pathology, or outcome was provided for this sub-
group, and, therefore, these patients were not included
in the current review. Of the 14 total patients with
sinonasal EMC, 8 (57.1%) were women, with an aver-
age age of 54.1 � 15.7 years. Presenting symptomsT
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were available for 12 of 14 patients, with the most
common being nasal obstruction and epistaxis. (Fig. 3).
Facial swelling, epiphora, hyposmia, headache, and
unilateral vision loss were also reported as initial
symptoms (Fig. 3). The duration of symptoms before
diagnosis ranged from 2 months to 7 years.

The maxillary sinus and the inferior turbinate were
the most common location for these neoplasms (Fig. 4).
All the lesions were unifocal at the time of presenta-
tion, with the exception of one patient who presented
with EMC of the bilateral maxillary sinuses.30 Tumor
size ranged from 0.5 to 8.0 cm at the time of surgical
resection. Tumor resection was performed through a

variety of open and endoscopic approaches, and con-
sisted of at least a partially endoscopic procedure in
four of eight patients (50%). Of the patients who un-
derwent primary tumor resection, 3 of 11 (27.3%) re-
ceived adjuvant radiation. One patient who presented
with distant metastasis to the lung was treated with
primary radiation therapy alone.

Eleven patients (including the current study patient)
had clinical outcome data available; the average fol-
low-up was 41.0 � 70.6 months. When excluding a
dramatic outlier who was reported to have died of
locally recurrent disease 252 months after the initial
diagnosis, the average follow-up was 19.9 � 10.4
months. Recurrent disease occurred in 3 of 11 patients
(27.3%): 1 patient developed regional metastasis to the

Figure 1. Preoperative imaging. (A) Computed to-
mography, demonstrating a mass in the right anterior
ethmoid sinus, with thinning of the lamina papyracea.
(B) Sagittal T1-weighted magnetic resonance image,
showing this mass as well as associated frontal sinus
obstruction.

Figure 2. Epithelial-myoepithelial carcinoma. (A) A specimen,
demonstrating a densely cellular, multinodular lesion amid back-
ground salivary gland tissue (hematoxylin and eosin, original
magnification �20). (B) A specimen, demonstrating small ductal
structures within the lesion (hematoxylin and eosin, original mag-
nification �200). The inner layers of cells are columnar, with
granular eosinophilic cytoplasm; surrounding these are layers of
cells with indistinct borders, vesicular nuclei, and clear-cell
changes in a subset. There is little cytologic atypia or appreciable
mitotic activity in either population. (C) Epithelial inner lining
cells (pan-cytokeratin immunostain, original magnification �200).
(D) A smooth-muscle actin immunostain is positive in the sur-
rounding myoepithelial cells (smooth-muscle actin immunostain,
original magnification �200).

Figure 3. Frequency of presenting symptoms of sinonasal epithe-
lial-myoepithelial carcinoma.

Figure 4. Site of tumor origin.

4



contralateral cervical lymph nodes 4 months after the
initial resection29; a second patient developed local
recurrence in the contralateral nasal cavity at 15
months, followed by distant bony metastases at 22
months32; and a third patient was reported to have
died from local disease 252 months after diagnosis. The
calculated mortality rate was 1 of 11 (9.1%), regional
metastasis was 1 of 11 (9.1%), and local recurrence was
2 of 11 (18.2%) at 41.0 � 70.6 months.

DISCUSSION
The differential diagnosis of sinonasal malignancy is

broad; common tumors of the anterior skull base in
adults include squamous cell carcinoma, adenocarci-
noma, and adenoid cystic carcinoma. A multitude of
rarer neoplasms of epithelial, mesenchymal, neuroec-
todermal, and lymphoid origin may also occur in the
ethmoid region, including sinonasal undifferentiated
carcinoma, mucosal melanoma, and olfactory neuro-
blastoma.33 An uncommon tumor in any location, EMC
is especially rare in the nose and paranasal sinuses; the
current study described, to our knowledge, the first
reported case within the frontal-ethmoid region. A
comprehensive English-language literature review
identified 13 other patients with EMC of the sinonasal
cavity.

A preponderance of cases of EMC arise within the
major salivary glands, typically the parotid, and thus
the majority of data regarding the natural history of
this neoplasm comes from series of patients with sali-
vary tumors.1 The slight female preponderance (57.1%)
and average age (54.1 � 15.7 years) of the patients with
sinonasal EMC were consistent with the largest case
series of EMC of the major salivary glands, which also
reported a female preponderance (57.3%) and average
age of 63.8 � 15.4 years.1

An early case series of EMC of the major and minor
salivary glands reported a 50% recurrence and 40%
mortality rate for 22 patients with this tumor.31 More
than 2 decades later, a query of the Surveillance, Epi-
demiology, and End Results data base provided a more
optimistic prognosis for salivary EMC; based on 246
patients, the overall survival rates were 91.3% at 60
months, 90.2% at 120 months, and 80.7% at 180
months.1 Of the 11 patients with sinonasal EMC and
adequate follow-up data available, survival at an aver-
age of 41.0 � 70.6 months was 90.9%. The spread to
regional lymph node basins and spread to distant me-
tastasis were each seen in 1 of 11 (9.1%) of the study
population compared with 22.0 and 4.47% for salivary
EMC, respectively.1 Due to the scarcity of this tumor,
the sample size for sinonasal EMC was unavoidably
low, which made reliable estimation of mortality diffi-
cult. Nevertheless, the concordance seen for survival
between populations of salivary and sinonasal EMC

supported the conclusion that, in general, EMC is a
low-grade neoplasm that follows a relatively indolent
clinical course.

In a small proportion of cases, EMC exhibits more
aggressive characteristics and decreased overall sur-
vival. Vazquez et al.1 identified a tumor size of �4 cm
and high-grade histology as independent predictors of
increased mortality for salivary EMC at 180 months.
Seethala et al.27 reported positive margins, angiolym-
phatic invasion, necrosis, and myoepithelial anaplasia
as predictors of decreased disease-free survival. In
their population of 45 patients with follow-up data, 5-
and 10-year disease-specific survivals were 93.5 and
81.8%, respectively; only three patients died of disease,
but all had positive margins, angiolymphatic invasion,
and necrosis on initial resection, with the eventual
development of either regional or distant metastases.27

In an earlier study, of 22 patients with salivary EMC,
Fonseca and Soares31 identified nuclear atypia to be
associated with an unfavorable prognosis.

A similar pattern emerges from analysis of sinona-
sal EMC: most patients have no evidence of recur-
rent or metastatic disease, yet outliers exist. Park et
al.32 reported a 36-year-old woman with a 0.5-cm
EMC of the inferior turbinate that recurred in the
contralateral nasal cavity at 15 months following
initial surgical resection and ultimately resulted in
distant metastasis at 22 months following initial sur-
gical resection, despite clear resection margins and
adjuvant radiation therapy after excision of the lo-
cally recurrent tumor. Although the primary tumor
was small, unusually high-grade histology was
noted, with significant nuclear atypia, necrosis, and
elevated mitotic count.32 Information regarding his-
tologic grade was not available for other patients
with sinonasal EMC, but high-grade lesions reason-
ably warrant more aggressive management and sur-
veillance.

The treatment approach to sinonasal EMC varied
across case reports, with most patients undergoing a
combination of open and/or endoscopic resection,
with or without adjuvant radiation. The goal of pri-
mary surgery for EMC is margin-negative resection,
with avoidance of major morbidity. The role for
adjuvant radiation in salivary EMC is not estab-
lished, although it may be recommended for patients
with high-risk clinical or histologic features. Postop-
erative radiotherapy was recommended for the cur-
rent study patient due to previous incomplete tumor
resection by an outside surgeon. The role of chemo-
therapy in the management of advanced EMC has
not been adequately studied, although several case
reports have described its effective use for pulmo-
nary metastasis from EMC of the major salivary
glands.34,35 Given the overall rarity of EMC, it is
unlikely that adequately powered studies will be
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available to assess the comparative value of treat-
ment options, and decisions regarding modalities
will need to be made by multidisciplinary tumor
boards by taking patient factors and available data
into account.

CONCLUSION
EMC of the nose and paranasal sinuses is a very rare

tumor, with 14 reported cases in the English language
medical literature. To our knowledge, this was the first
report of EMC within the frontoethmoidal region. Data
are sparse, but, in general, EMC follows an indolent
clinical course, although, in a minority of cases, partic-
ularly in large tumors with nuclear atypia, more ag-
gressive behavior may be observed. Treatment of non-
metastatic disease consists of surgical excision with
clear margins if possible and may include adjuvant
radiation.
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