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Fine-needle aspiration cytology of Warthin-like mucoepidermoid
carcinoma: A case report with cytological review
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Abstract. Warthin-like mucoepidermoid carcinoma (MEC)
is a novel and rare subtype of MEC and is characterized
histopathologically by the presence of abundant lymphocytic
infiltration and cystic changes. A small number of cytological
reports of this MEC variant is currently available. The present
study reported on the sixth cytological case of Warthin-like
MEC, reviewed the cytological features of the tumour and
discussed the cytological differential diagnosis. A 16-year-old
Japanese female presented with a painful mass in the left parotid
gland. Fine-needle aspiration for cytological examination of
the parotid gland tumour was performed, followed by partial
parotidectomy. Cytological examination revealed sheet-like
and folded epithelial cell clusters in a mucinous background
accompanying abundant lymphocytic infiltration. Epithelial
clusters comprised round cells with mildly enlarged round
to oval nuclei, polygonal cells with relatively rich cytoplasm
and slightly enlarged round to oval nuclei. Certain polygonal
cells contained intracytoplasmic mucin. Histopathological
examination of the resected parotid gland tumour indicated
multiple cystic lesions with abundant lymphocytic infiltra-
tion accompanying lymphoid follicle formation. The cysts
were lined by intermediate cells with occasional mucinous
cells. Fluorescence in situ hybridization using the surgically
resected specimen indicated mastermind-like transcriptional
coactivator 2 (MAML?2) rearrangement, a characteristic of
Warthin-like MEC. Consequently, the patient was diagnosed
with Warthin-like MEC. The literature review revealed that
the characteristic cytological features of Warthin-like MEC
are the presence of intermediate cells and lack of oncocytic
cells in the mucinous material under an abundant lymphocytic
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background. Clinicopathological features may help with a
differential diagnosis, particularly from Warthin's tumour, and
detection of MAML?2 rearrangement is able to improve the
accuracy of diagnosis.

Introduction

Mucoepidermoid carcinoma (MEC) is the most common
malignancy originating in the salivary gland (1,2) and
Warthin-like MEC was recently categorized as a novel and
low-grade form of this disease (3). This rare variant is char-
acterized histopathologically by the presence of prominent
lymphocytic infiltration and cystic changes that resemble
Warthin's tumour (3). The neoplastic cells comprising
Warthin-like MEC are intermediate cells and a variable
number of mucinous cells may be present, similar to that in
conventional MEC; however, the bi-layered tall oncocytic cells,
which are characteristic of Warthin's tumour, are not observed
in Warthin-like MEC (3,4). Mastermind-like transcriptional
coactivator 2 (MAML?2) encodes a transcription coactivator of
NOTCH proteins. The presence of MAML?2 rearrangement is
characteristic of Warthin-like MEC (3). This rearrangement is
observed in most cases of conventional MEC, particularly in
low-grade tumours (3).

Fine-needle aspiration (FNA) cytology is a useful tech-
nique for diagnosing salivary gland tumours (5-7). However,
the cytological features of Warthin-like MEC have remained
to be fully established due to its rarity (8-11). In the present
study, the sixth cytological case of Warthin-like MEC was
reported, which occurred in a 16-year-old Japanese female.
The clinicopathological and cytological features of the present
and previously reported Warthin-like MEC cases were also
reviewed and the considerations for cytological differential
diagnosis were discussed.

Case report

A 16-year-old Japanese female visited Kansai Medical
University (Hirakata, Japan) with a painful mass on the left
side of the neck in April 2020. The patient had no notable
medical or family history. Physical examination revealed a
relatively well-circumscribed and mobile tumour in the left
parotid gland; no facial nerve palsy was noted. Magnetic
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Figure 1. Magnetic resonance imaging reveals a well-circumscribed
tumorous lesion with multiple cysts and solid components in the left parotid
gland. The magnified window displays the lesion (arrowheads).

resonance imaging revealed a well-circumscribed tumour
accompanying multiple cysts and solid masses with interme-
diate intensity in the left parotid gland (Fig. 1, inset). FNA
examination of the left parotid gland tumour was performed
and the specimens were stained by Papanicolaou stain as the
same method previously reported (6,10). The results of FNA
examination were available prior to surgery. No cell block
method was applied in the present case, as this method is not
routinely performed at our hospital. Considering the presence
of the painful mass in the parotid gland, partial parotidectomy
was performed, without any specific clinical diagnosis, as the
initial FNA results were negative for cancer. Intraoperative
findings revealed a relatively well-circumscribed mass in
the left parotid gland and the mass was not in contact with
the facial nerve. The facial nerve activity was monitored
using an electromyography monitor during the operation.
After six months of post-surgery follow-up and without any
additional therapy, the patient has presented no evidence of
recurrence. This patient was subjected to standard clinical
treatment, as Warthin-like MEC is considered a low-grade
malignancy (1,3).

Results

Initial cytological features of the parotid gland tumour. The
Papanicolaou smear of the FNA specimens revealed the pres-
ence of sheet-like, folded or scattered epithelial cell clusters
and a small number of non-neoplastic acinar cells in a muci-
nous background accompanying abundant lymphocytes and
scattered macrophages (Fig. 2A). The epithelial cell clusters
comprised round cells with mildly enlarged round to oval
nuclei without nucleoli (Fig. 2B) and polygonal cells with
relatively rich cytoplasm and slightly enlarged round to oval
nuclei accompanying small nucleoli (Fig. 2B and C). Certain
polygonal cells had intracytoplasmic mucin, eccentric nuclei
and lace-like cytoplasm (Fig. 2C). No necrotic material,
keratinized cells or oncocytes were observed. Accordingly, an

initial cytological diagnosis of lymphoepithelial sialadenitis
(LS) was made.

Histopathology of parotid gland tumour. Macroscopic
examination of the resected tumour revealed a well-circum-
scribed tumour that was white to pale yellow in colour
(Fig. 3A). Histopathological examination indicated multiple
variable-sized cysts with abundant lymphocytic infiltration
accompanying lymphoid follicle formation around the cysts
(Fig. 3B). These cysts were lined by intermediate cells with
mildly enlarged round to oval nuclei without conspicuous
nucleoli, with interspersed mucinous cells (Fig. 3C). No kera-
tinization or bi-layered oncocytes were noted. Fluorescence
in situ hybridization using the surgically resected specimen
detected MAML?2 rearrangement (Fig. 3D). Accordingly, a
diagnosis of Warthin-like MEC was made. The presence
of intermediate cells and mucinous cells, in addition to the
abundant lymphocytic infiltration in the histopathological
specimen, corresponded to the observations in the cytological
specimen.

Discussion

The present study reported the sixth cytological Warthin-like
MEC case. To the best of our knowledge, only 22 cases,
including the present case, have been reported since the first
report by Ishibashi et al (3) in 2015 (8-15). Table I summa-
rizes the clinicopathological features of Warthin-like MEC.
The most common and chief complaint is a painless mass.
All cases occur in the parotid gland and females are prefer-
entially affected (females/males, 18:4). This type of tumour
commonly appears in middle-aged individuals (mean age,
44 years); however, it may also occur in teenagers and four
cases, including the present one, have been reported, while the
total age range is 13-60 years. There were no obvious regional
or nationality preferences. These clinical characteristics are
similar to those of conventional MEC, which is more likely
to occur in females and may affect the paediatric popula-
tion (1,15). Radiological features were available for nine cases:
Ultrasonography (9,11) and computed tomography (8,10,15)
revealed a well-circumscribed tumour with multiple cysts.
Magnetic resonance imaging displayed a low- or interme-
diate-intensity tumour (10-12,15). These features are consistent
with those of conventional low-grade MEC (16).

Cytological features of Warthin-like MEC have been
reported for six cases (8-11),including the present case, although
MAML? rearrangement was not evaluated in one case (9).
Table IT summarizes the cytological features of these cases. The
characteristic cytological features are the presence of cystic
contents, including a mucin and proteinaceous material back-
ground, and lymphocyte abundance. Squamous, intermediate
and mucinous cells were observed in three, four and four cases,
respectively. Nuclear atypia was mild in all cases. No oncocytic
cells, as observed in most of the cytological Warthin's tumour
specimens, were noted in the Warthin-like MEC cases. Only
one case was initially cytodiagnosed as MEC (9), but none as
Warthin-like MEC (Table II). FNA cytology frequently fails to
obtain solid components in cases with conventional low-grade
MEC (6), which mainly involves cystic components; therefore, it
is predicted that obtaining solid components, such as squamous,
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Figure 2. Cytological features of the parotid gland tumour biopsied by fine-needle aspiration. (A) Sheet-like and folded epithelial cell clusters in a mucinous
background with abundant lymphocytes (Papanicolaou stain; magnification, x100). (B) Sheet-like epithelial cell cluster comprises round cells with slightly
enlarged round to oval nuclei without nucleoli and polygonal cells with relatively rich cytoplasm and slightly enlarged round nuclei (Papanicolaou stain;
magnification, x400). (C) Polygonal cells have relatively rich cytoplasm and mildly enlarged nuclei with a small nucleolus. Mucinous cells were also observed

(Papanicolaou stain, magnification, x400).

Figure 3. Histopathological features of the parotid gland tumour. (A) On macroscopic examination, the tumour was relatively well-circumscribed and white
to pale yellow in colour. (B) On histology, multiple cysts accompanying abundant lymphocytic infiltration and lymphoid follicle formation were revealed;
(C) cysts were lined by intermediate cells and occasional mucinous cells (haematoxylin and eosin; magnification, x400). (D) Break-apart fluorescence in situ
hybridization for MAML?2 rearrangement indicates split signals (arrowheads indicate non-altered signals; magnification, x1,000). MAML?2, mastermind-like

transcriptional coactivator 2.

intermediate and mucinous cells, is difficult in Warthin-like
MEC. In the cytological case series of Warthin-like MEC, only
one case harboured the above-mentioned cells (Table IT). These
cytological features and the presence of lymphocyte abundance
in a background with mild nuclear atypia make the cytological
diagnosis of Warthin-like MEC difficult.

Cytological differential diagnoses of Warthin-like MEC
includes Warthin's tumour and LS. The characteristic cytolog-
ical features of Warthin's tumour include the combined presence
of oncocytes with or without squamous/mucinous metaplastic
cells and lymphocytes in the proteinaceous background (17).
Intermediate cells are not observed in Warthin's tumour (17).
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The clinicopathological features are useful for differential
diagnosis, as Warthin's tumour frequently occurs in the bilat-
eral parotid glands and mainly arises in 50- to 60-year-old
males with a history of cigarette smoking (1,2), which differs
from that of Warthin-like MEC. Oncocytic metaplastic cells,
as well as squamous and mucinous metaplastic cells, may be
present in LS; however, intermediate cells and mucinous fluid
have not been observed (18). In the present case, the presence of
intermediate cells in the cytological specimens was overlooked
(as intermediate cells exhibited mild nuclear atypia, mimicking
the non-neoplastic cells, as described earlier), leading to the
initial diagnosis of LS and not Warthin-like MEC. The pres-
ence of mucinous fluid and abundant lymphocytes in the
background, intermediate cells and lack of oncocytic cells may
be key cytological features of Warthin-like MEC, although a
definitive cytological diagnosis may be difficult to reach and
the correlation with clinicoradiological features is important.

The most critical diagnostic clue for Warthin-like MEC is
MAML2 rearrangement (3), as observed in the present case.
Cyclic adenosine monophosphate responsive element binding
protein-regulated transcription coactivator 1/3-MAML2
fusions occur in >50% of conventional MECs, which are
specific to MEC (3,12,19) and are correlated with low-/inter-
mediate-grade histology and improved prognosis (17,20).
Fluorescence in situ hybridization using cellblock specimens
is used for detecting MAML?2 rearrangement in conventional
MEC diagnosis (20); however, no such analysis for Warthin-like
MEC using cytological specimens has been described. Further
studies are required to clarify the usefulness of gene rearrange-
ment analysis using cytological specimens for the diagnosis of
Warthin-like MEC diagnosis.

In conclusion, the present study described an additional
cytological case of Warthin-like MEC and reviewed the
cytological features of this rare tumor for the first time. The
characteristic FNA cytological features of this rare tumour
type are the presence of mucinous material and abundant
Ilymphocytes in the background, the presence of interme-
diate cells and the lack of oncocytic cells. It is crucial for
cytologists and cytopathologists to recognize these features.
Clinicopathological characteristics may help with differential
diagnoses, particularly from Warthin's tumour, and the detec-
tion of MAML2 rearrangement leads to an accurate diagnosis.
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