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Summary: Mucoepidermoid carcinoma arising in Warthin tumor of
the parotid gland is an extremely rare entity. This is so far described
only in the adult age group, and only one patient has been reported
in the pediatric age group until today. Herein, we describe our
patient and review the literature. This was a case of a 9-year-old girl
admitted with a painless swelling in the left side of her face for at
least 2 weeks. Histopathologic examination of total parotidectomy
specimens revealed mucoepidermoid carcinoma arising in the
Warthin tumor. This case is the youngest patient reported to date.
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S

alivary gland tumors are rare in children and adolescents
and constitute only 0.5% of pediatric malignancies.
Compared with their adult counterpart, they have a higher
tendency to be malignant. Approximately 15% to 25% of
salivary gland tumors in adults are malignant, but this is
~25% to 50% in childhood.1 The parotid gland is the most
commonly affected salivary gland affected by carcinoma in
childhood. Mucoepidermoid carcinoma is the most frequent
histologic type. Other common histologic types are acinar
cell carcinoma, cystic adenoid carcinoma, and, less frequently, sialoblastoma.1
Warthin tumor (WT) among benign tumors is the second
most common tumor after pleomorphic adenomas. It affects
mainly male individuals, with age of onset at 60 to 70 years.2
However, very rare pediatric cases with WT have been
reported. WT is a slow growing, movable, painless soft tissue
mass usually located in the superﬁcial lobe of the parotid
gland that can be revealed by ultrasonography (USG) as a
well-deﬁned hypoechoic mass. A variable mixture of lymphoid
stroma and double-layered oncocytic columnar epithelium
characterizes WT. Malignant transformation and carcinoma
arising in WT is extremely rare. Malignant transformation is
more common in the lymphoid component than in the epithelial component. Squamous cell carcinoma, mucoepidermoid carcinoma, oncocytic carcinoma, adenocarcinoma,
and undifferentiated carcinoma have been reported as carcinomatous components.3 To our knowledge, there are very few
patients with mucoepidermoid carcinomas in the WT of the
parotis up to now, and, except for 1 case, they are all in adults.

In this report, we present a 9-year-old girl with
mucoepidermoid carcinomas in the WT of parotis and
review the literature, and this is the youngest case report as
far as we know.

CASE REPORT
A 9-year-old girl admitted to her physician with a painless
swelling in the left side of her face for at least 2 weeks. There was no
family history of benign and malignant tumor. At that time, physical examination showed lymphadenopathy in the left upper cervical
and postauricular region, with the largest one ~3×3 cm in size. She
referred to the department of otorhinolarygology. USG revealed a
hypoechoic cystic mass with a thick wall and 2.71.5 cm in size in the
left parotid gland. Cervical USG also showed bilateral cervical
multiple lymph nodes; the largest was 2×0.9 cm in size and with a
cortical thickness along level II. The largest cervical lymph node
was excised, and it was reported as reactive hyperplasia. Without
any further radiologic investigation, total parotidectomy with
preservation of the facial nerve was performed. There was a lesion
with a heterogeneous appearance of 2.4×2.3×2.3 cm in size and a
cream-white color with cystic areas in the specimen. Hematoxylin
and eosin–stained slides showed a cystic tumor with stratiﬁed
oncocytic epithelium in the lymphoid stroma (Fig. 1A). This area
was suggested as benign WT. In focal areas, the lining epithelium,
which included oncocytic cells, showed mucin-containing goblet
cells along with squamous cells. Some of these cells were of benign
character, but some of them showed a transition zone from oncocytic cells to hyperplastic goblet cells, intermediate cells, and atypical squamous cells (Fig. 1B). The stroma underneath the cystic
epithelium showed a dense lymphocytic inﬁltrate forming lymphoid
follicles with germinal center, and desmoplastic stroma containing
the malignant grandular structures and solid tumor cells near the
normal parotis. The extracellulary mucin pools, mucinous glands,
and squamous cell islands invading into the stroma were also seen
(Fig. 1C). The squamous cell islands, which contained atypical
nuclear features, were invading the stroma, and the stroma was
desmoplastic in character (Fig. 1D). The mucoepidermoid component of the tumor included evident cystic areas, although it was not
seen in any perineural invasion, vascular invasion, and anaplasia.
As a result of this pathologic evaluation, the patient was diagnosed
as having low-grade mucoepidermoid carcinoma in the WT of the
parotis. CRTC 1/3-MAML2 fusion genes have not been studied due
to technical deﬁciencies in our case. She was referred to the radiation oncology, but, because of the favorable pathologic ﬁndings, she
did not receive radiotherapy. She is followed-up with no evidence of
recurrent disease 10 months after surgery.
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WT is the second most common benign tumor of the
salivary glands. It is frequently seen in adult male individuals during the sixth and seventh decades of life.2 Bilateralism is described in 5% to 15% and multifocality in 6% to
20% of WTs.
Histologically, WT is a well-deﬁned entity with dual
component, oncoycytic epithelium and lymphoid stroma.
Malignant transformation is more common in the lymphoid
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FIGURE 1. A, Warthin tumor-containing oncocytic, mucinous, and squamoid cells with the lymphoid stroma (H-E, ×100). B, The
transitional zone, including from oncocytic epithelial cells to squamous and goblet cells, with stratification (H-E, ×200). C, The stroma of
the infiltrative area showed a dense lymphocytic infiltrate forming lymphoid follicles with germinal center and desmoplastic stroma
containing the malignant grandular structures and solid tumor islands near the normal parotis (H-E, ×100). D, The irregular glands
containing intraluminal mucin (black arrow) (H-E, ×200). E, Atypical squamous cell islands with atypical nuclear features (black arrow)
were invading the desmoplastic stroma (H-E, ×100). H-E indicates hematoxylin and eosin.

component of WT than in the epithelial component,
although malignant carcinoma is very rare and occurs in
0.3% of cases.2
Mucoepidermoid carcinoma commonly occurs in the
salivary glands, but is also observed in other organs,
including the breast, pancreas, thyroid gland, trachea, and
bronchus. Mucoepidermoid carcinoma of the trachea and
bronchi is rare, accounting for 0.1% to 0.5% of all lung
carcinomas.4 Mucoepidermoid carcinoma is one of the most
common childhood primary malignant tumors, representing
~10% of malignant lung tumors in children.4 Mucoepidermoid carcinoma in WT of the parotid gland seems to be
a rare entity, and, so far, only 27 cases have been reported
worldwide.2,3,5–17
The youngest and the oldest patients with mucoepidermoid carcinoma in WT of the parotid gland reported
were 17 and 74 years old, respectively. To our knowledge,
our case is the youngest (9-y old) one in childhood by this
time. As previous studies have examined, we found that 1
case had bilateral involvement, and the ratio between right
and left parotid gland involvement is almost 1:1, including
in our case. Most of the cases had a painless and slow
growing mass, as in our case. Facial paralysis is rare in WT,

attributed to secondary inﬂammation, ﬁbrosis, metaplasia,
or malignancy. In one of the studies, a patient with facial
paralysis was reported.2
In the literature, the grades of mucoepidermoid carcinoma were as follows: 10 cases had low grade, 4 cases had
intermediate grade, and 1 case had high-grade carcinoma.
The pathologic examination of the specimens showed a lowgrade mucoepidermoid cancer in our patient.
According to Seifert,8 the diagnosis of malignant
transformation of WT is based on distinct criteria: (i) the
presence of a preexisting benign WT; (ii) the presence of
transitional zones from benign oncocytic to frankly malignant epithelia; (iii) the inﬁltrating growth in the surrounding
lymphoid tissue; and (iv) the exclusion of metastases to the
lymphoid stromal component of a primary extrasalivary
tumor.12 In our case, also, there was a benign WT component and transitional epithelium, which were between the
malignant and benign epithelium. Inﬁltrating tumor islands
showing glandular structures in the desmoplastic stroma in
the lymphoid background were also seen. Another potential
focal point was not deﬁned radiologically and clinically.
Mucoepidermoid carcinoma in the WT of parotis
should be differentiated from the following lesions. First,
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WT is accompanied by metaplasia of squamous cells and
mucous cells. Similar to the normal parotid gland, WT
accompanied by focal squamous and mucous cells is not
uncommon. A large area of squamous cell metaplasia was
observed in ~7.5% of all WTs.2 Normal epithelial tissues in
Wartin tumor show a bilayered structure; abnormal structures and atypical cells are characterized by squamous and
mucosal cell metaplasia, an increase in epithelial layers, and
formation of mucus and cystic structures covered by intermediate cells. For this reason, it is difﬁcult to determine the
presence of malignant transformation. The main point of
identiﬁcation is the lack of metaplasia in atypical cells and
inﬁltrative growth. In our case, there were a few cells
showing squamous cells with orthochromatic nuclear features. Along the invasive areas, the tumor cells forming
irregular glandular structures, extracellulary mucin lakes,
and solid areas were seen in the desmoplastic stroma and
included atypical nuclear features such as hyperchromasia
and evident mitotic activation.
Second, hyperplasia of stromal ﬁbrous tissue and hyaline
degeneration can be observed in mucoepidermoid cancer.10 It
is difﬁcult to distinguish the metaplastic mucosal epithelium of
the Wartin tumor from the mucosal epithelium of the
mucoepidermoid carcinoma on the basis of dysplasia. Patchy
distribution of mucous glands, irregular gland structure,
mucous lakes, mucus spillover, and cancer stroma suggested
the possibility of mucoepidermoid cancer. In our case, there
were similar difﬁculties, but inﬁltrative, growing, and atypical
nuclear features suggested malignant epithelium.
Third, WT and mucoepidermoid cancer can develop
independently and coexist.18 As in squamous cell carcinoma
arising from WT, the mucoepidermoid carcinoma should be
differentiated from another pattern of malignant transformation of WT. Squamous cell carcinoma, mucoepidermoid carcinoma, oncocytic carcinoma, undifferentiated
carcinoma, and adenocarcinoma have been reported as
arising within WT.3 Histopathologic ﬁndings and immunohistochemical ﬁndings may be helpful in distinguishing
other tumors. We only used alcian blue and mucicarmine
histochemical staining and Ki-67 for proliferation index, for
the diagnosis of our case, because their histopathologic
ﬁndings were not similar to other tumors.
Finally, tumor-to-tumor metastasis of lung and of renal
carcinomas into WT, is a very rare condition, and should be
distinguished. This can be excluded by physical and radiologic examinations. In our patient, no other tumor was
demonstrated by radiologic or physical examination.
Cytogenetic and molecular analyses of mucoepidermoid carcinoma have identiﬁed some speciﬁc chromosomal translocations. The recurrent translocations of
t(11;19) (q21; p13) and t(11;15) (q21; q26) result in novel
fusion oncogenes, CRTC1-MAML2 and CRTC3-MAML2,
respectively. These fusion genes act as a transcription factor
on the Notch and CREB regulatory pathway.18 This pathway plays a major role in tissue development, regulating
cellular differentiation, survival, and/or proliferation. The
CRTC1-MAML2 and CRTC3-MAML2 fusion transcripts
are present in ~30% to 80% and 6% cases of mucoepidermoid carcinoma, respectively. Metaplastic Warthin-like
tumors having CRTC1/MAML2 fusion are more likely to
be diagnosed as mucoepidermoid carcinoma due to the
similar histologic features, whereas fusion negative ones are
more likely to be diagnosed as WT due to the similar histologic features; for his reason, it can be used in differential
diagnosis.18

Mucoepidermoid Carcinoma Arising in Warthin Tumor

Ultrasound is the main preferred method for detection
of salivary gland tumors. USG can reveal whether the mass
is part of the salivary gland or not, the parenchymal structure of the gland, the nature of the mass, and the presence of
cervical and intraparotidal lymph nodes, but, it has limitations in showing the location (in superﬁcial or deep lobe)
of the mass. The invasion of the bone tissue can be assessed
by CT. MRI is the best diagnostic modality. Precontrast and
postcontrast imaging play an important role in the evaluation of the tumor localization, and locoregional extension
and facial nerve. In our case, after USG-guided ﬁne needle
biopsy was performed on the mass and the lymph node; the
patient underwent total parotidectomy with preservation of
the facial nerve.
Surgical resection is the main treatment of mucoepidermoid carcinoma in WT of the parotid gland. The prognosis depends largely on the tumor stage, tumor grade, and
the adequacy of the resection margins. In high-grade mucopeidermoid carcinoma, adjuvant radiation therapy seems to
aid in local control in cases of advanced staging, close or
positive surgical margins, high-grade histology, perineural
invasion, or lymphovascular invasion and lymph node
metastasis.19 Low-grade disease is well controlled with complete surgical resection, with control reaching 85% at 10 years.
Adjuvant RT generally is not indicated if adequate margins
are obtained. Therefore, we prefered only surgery in the
treatment of our case and did not administer radiotherapy.
Mucoepidermoid carcinomas are classiﬁed as high
grade and low grade histologically. While the high-grade
type is a highly aggressive tumor and makes early metastasis
and local recurrence, its low-grade counterpart usually
demonstrates a more benign nature and rarely metastasizes.
Platinum-based chemotherapy is the standard option for
these groups of patients.20 With the knowledge that salivary
gland carcinomas express various potential targets such as
the epidermal growth factor receptor (EGFR), human epidermal growth factor receptor-2 (HER-2), and estrogen
receptor β, many studies were conducted to investigate the
efﬁcacy of targeted therapies against these molecules. The
patients with adenocystic carcinoma and nonadenocystic
carcinoma were included in the studies. However, it is not
possible to give a deﬁnite result due to the low number of
cases with mucoepidermoid carcinoma. Further studies are
needed to decide the efﬁcacy of such targeted therapies.
In conclusion, mucoepidermoid carcinoma in WT of
the parotis, which is not reported in the pediatric age group
up to now, is very rare and should be taken into account in
the differential diagnosis of parotid tumors.
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