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Neoplasms of salivary glands are responsible for ca. 3–5% of head and 
neck tumors, and they usually occur in the parotid gland (80%) as benign 
tumors (80%). Localization in submandibular salivary glands is reported 
in 10–20% of cases, and tumors sited in sublingual and minor salivary 
glands are very rare (several percent) [1]. Among benign neoplasms the 
following types have been identified: pleomorphic adenoma (80%), ade-
nolymphoma (12%) and others (2%) [2]. 

Warthin tumor (WT), known as adenolymphoma, papillary cystadeno-
ma, cystadenolymphoma and epitheliolymphoid cyst, is the second most 
common benign tumor of the parotid gland [3–5], after pleomorphic ad-
enoma, and it represents 5–11% of primary tumors in salivary glands 
[3, 6]. It occurs mainly in the parotid gland synchronously or metachro-
nously in the same or contralateral gland [1, 3]. Multifocal localization 
is reported in ca. 5% of cases [1]. Warthin tumor affects mainly males in 
the 6th and 7th decade [1, 3, 7, 8]. Recently, an increasing incidence for 
females has been reported [9]. The etiology of WT remains unknown, but 
studies on its connection with progesterone receptors [10] and smoking 
[9] are reported. 

Warthin tumor manifests as a slowly growing, freely moveable, pain-
less soft tissue mass located in the superficial lobe of the parotid gland 
[1, 9]. Ultrasound examination reveals the presence of a well-defined hy-
poechoic mass [1, 3]. A fine-needle aspiration biopsy (FNAB) is essential 
in order to complete diagnosis. Histologically, WT consists of two tissues, 
lymphoid stroma and glandular epithelium with characteristic eosino-
philic cytoplasm, and the latter is often papillary [3, 5, 11].

Treatment of WT usually includes surgical management, but there is 
a lot of controversy concerning the appropriate extent surgery [1, 9]. It 
is claimed that limited excisions, such as enucleation or removal of the 
inferior half of the superficial lobe, are sufficient [12–15]. The standard 
treatment in our department includes classic superficial parotidectomy. 
Manifestation of a tumor in the inner lobe requires total parotidectomy.

Malignant transformation of WT is quite common in the case of the 
lymphoid component, while malignant carcinoma is a rare entity (0.3% 
cases) [7, 16] and was first reported by Ruebner and Bramhall in 1960 
[17]. Carcinomatous components can be represented by squamous cell 
carcinoma (the most common) [18–20], oncocytic carcinoma, adenocar-
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cinoma, undifferentiated carcinoma and mucoepi-
dermoid carcinoma (MEC) [21–25].

We report a case of MEC arising in WT of the 
parotid gland, describing clinical and pathological 
aspects.

A case of a 61-year-old male patient treated in 
our department due to a  tumor in the region of 
the mandibular angle on the left side, gradually 
enlarging in a 6-month period, was analyzed. Ad-
ditional diseases included hypertension. The pa-
tient had undergone superficial parotidectomy of 
the right parotid gland due to WT 1 year before 
admission. Family medical history was insignif-
icant. Neither alcohol consumption nor allergies 
were reported. The patient was a long-term smok-
er (20 cigarettes per day). 

On admission to hospital an asymptomatic, 
partly moveable soft tumor of 2 cm in diame-
ter was palpable in the region of the left parot-
id gland. No enlarged cervical lymph nodes were 
found in physical examination. The FNAB of the 
tumor revealed the presence of neoplastic cells, 
probably carcinomatous. Left total parotidectomy 

with facial nerve preservation as well as excision 
of cervical lymph nodes on the left side was per-
formed. The parotid gland had the dimensions  
6 × 4 × 4.5 cm and it contained a tumor of 1.8 cm  
in diameter, which infiltrated the sternocleido-
mastoid muscle. No postoperative complications 
were observed. 

Morphological examination of the material 
showed carcinomatous infiltration in the adja-
cent lipomatous tissue and a WT with a malignant 
transformation into MEC (Figure 1). The epithelial 
component formed of double-layered oxyphilic 
tubules in close association with high-grade inva-
sive carcinoma with partially solid, partially tubu-
lar appearance was observed (Figure 2). Immuno-
histochemical profile of the WT and MEC arising 
within it was revealed thanks to 26 immunohisto-
chemical examinations (Table I). A great similarity 
among cytokeratin antibodies, especially CK7 and 
CK19, was found (Figure 3). p63 nuclear staining 
acted as a  differentiating examination between 

Figure 1. High-grade mucoepidermoid carcinoma 
(upper left) derived from WT (lower right). Magni-
fication 4×

Figure 2. High-grade mucoepidermoid carcinoma 
derived from WT. Residual non-invasive tumor 
component formed of double-layered oxyphilic tu-
bules in close association with high-grade invasive 
carcinoma with partial solid partial tubular appear-
ance. Magnification 10×

Table I. Immunohistochemical results of Warthin 
tumor and MEC in WT

Antibody Warthin tumor MEC in Warthin 
tumor

CK (AE1/AE3) + +

CK 5/6 + +

CK 7 ++ +++

CK 19 +++ +++

CK 20 – –

CK 34βE12 + Focal +

CEA – –

E-cadherin +++ +++

B-catenin –/+ –/+

p16 – –

p53 – Focal +

p63 ++ –

EMA + ++

MUC 1 ++ +++

MUC 2 – –

Calponin + ++

bcl-2 –/+ –/+

HER-2 – –

Ki-67 1% 12%

Lysozyme – –

Nestin –/+ –/+

WT-1 –/+ –/+

Racemase – –

S-100 – –

SMA – –

Actin – –
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carcinoma cells and WT cells (Figure 4). Positive 
reactions in both tissues were found when analyz-
ing E-cadherin, MUC-1 and calponin. A lot of sim-
ilarities in negative immunohistochemical find-
ings, mainly concerning CK20, p16, MUC-2, HER-2, 
lysozyme, racemase, S-100, SMA and actin, were 
reported.

No metastases in the lymph nodes were found. 
The surgical management was followed by ad-

junctive 6-week radiotherapy with a total dose of  
65 Gy. To date he remains under continuous ob-
servation in the outpatient department with no 
local recurrence.

Mucoepidermoid carcinoma in WT of the parot-
id gland seems to be a rare entity, and it is men-
tioned by several authors. So far, 19 cases of WT 
co-existing with MEC have been reported (Table II).

The etiology of WT lesions remains unclear, but 
two hypotheses have been suggested: non-neo-
plastic proliferation manifested as oncocytic 
cellular hyperplasia, and the other based on 
a  clonal derivation resulting in oncocytic neo-
plastic growth [26]. Warthin tumor often appears 
synchronously or metachronously in the same or 
contralateral gland [1, 3]. In our study Warthin 
tumor with MEC of the left parotid gland was 
diagnosed 1 year after the patient underwent 
superficial parotidectomy due to WT of the con-
tralateral parotid gland. As the above situation is 
commonly observed, this aspect does not need 
any further explanation.

Mucoepidermoid cancer usually occurs in ma-
jor or minor salivary glands as well as trachea and 
bronchi. According to Barnes et al., the ratio for 
major and minor salivary glands is 50 : 50 [27]. 
The MEC is responsible for 5% of all salivary gland 
tumors and 20% of the malignancies [28].

The histopathologic findings positively cor-
respond with the research of other authors, al-
though selection of cases with ‘pure’ MEC in WT 
still remains extremely difficult.

When reporting microscopic findings in Warthin 
tumor, Srivastava et al. described cystic spaces 
lined by a double layer of cuboidal to tall colum-
nar, eosinophilic, oncocytic epithelial cells next to 
stroma composed of abundant lymphoid tissue 
and another neoplasm with highly atypical, large 
epidermoid cells acting as MEC [29]. In our study 
we report the presence of an epithelial component 
formed of double-layered oxyphilic tubules in close 
association with high-grade invasive carcinoma 
with partially solid, partially tubular appearance.

According to Mohapatra et al., epithelial neo-
plastic tissue can appear in WT under the follow-
ing types: 1) co-existing separate neoplasm, e.g. 
pleomorphic adenoma – the most common type;  
2) metastatic tissue of another head and neck car-
cinoma; 3) primary carcinoma arising in the epi-
thelial component [30].

Figure 3. Luminal component of WT and mucoepi-
dermoid carcinoma labeled with cytokeratin-7 an-
tibody. Magnification 10×

Figure 4. p63 nuclear staining in abluminal cells of 
WT. No staining in carcinoma cells

Table II. List of publications in which the authors 
mention the cases of mucoepidermoid carcinoma 
in Warthin tumor

Author  
[reference no.]

Year  
of publication

Number  
of cases reported

Gadient [34] 1975 1

Gnepp [35] 1989 1

Saku [37] 1997 1

Seifert [38] 1997 1 (bilaterally)

Nagao [5] 1998 2

Williamson [11] 2000 5

Curry [36] 2002 1

Yamada [4] 2002 1

Martins [32] 2004 1

Mardi [39] 2007 1

Bell [26] 2008 3

Mohapatra [7] 2012 1
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In order to diagnose the latter, it is essential 
to find the bulk of the carcinoma inside the WT, 
and the oncocytic epithelium should contain tran-
sitional zones from a hyperplastic/dysplastic state 
to malignancy. The metaplasia alteration can be 
the result of inflammation or infarction [30]. Sim-
ilar findings were presented by Yamada et al. [4]. 
The characteristics mentioned above could also 
be observed in our study.

Furthermore, Yamada et al., Williamson et al. 
and Manisha et al. maintain that exclusion of 
metastases to the stromal component of the tu-
mor is one of the criteria of diagnosing malignant 
transformation of WT. The most common metas-
tases to the parotid gland originate from head 
and neck squamous cell carcinomas, lung, breast 
and colon cancer. Due to the fact that metastases 
mimic squamous or adenoid carcinoma in histo-
pathological examination, the diagnosis should be 
based on clinical findings. Therefore, in our study 
metastases were excluded by the clinical history 
and physical examination.

However, the recent studies focus on immuno-
histochemical examinations [31]. The immuno-
histochemical profile of the WT and MEC arising 
within WT was also determined in our study. The 
findings prove the presence of MEC in Warthin 
tumor and exclude the existence of metastases. 
Such evidence is crucial in cases when reveal-
ing the continuous tissue transformation after 
performing basic histopathological examination 
remains uncertain. In our study the presence of 
malignant transformation of WT is undoubted (Fig - 
ure 1). The only differences were observed when 
analyzing p63 and Ki-67. However, these antibod-
ies are often used to differentiate between benign 
and malignant tissues, as can be found in our re-
sults (Figure 4).

Finally, molecular analysis of MEC, especially 
those with synchronous Warthin tumor, is a matter 
of many recent studies. Namely, it has been found 
that MEC can be associated with recurring chro-
mosomal translocation t(11;19) (q21;p13), which 
results in the fusion transcript MECT1-MAML2. Ac-
cording to Martins et al., this translocation might 
be pathognomonic for MEC, mainly if it occurs as 
the sole cytogenetic abnormality [32], and it is 
rarely observed in WT. Also, Okabe et al. presented 
a study of 71 patients with mucoepidermoid tumor, 
among whom MECT1-MAML2 fusion, which cor-
responded with a less advanced clinical stage and 
lower histologic grade, was observed in 27 cases. 
Moreover, longer disease-free and overall survival 
was observed in the fusion positive cases [28].

Other authors, such as Tirado et al., performed 
molecular analyses of CRTC1/MAML2 fusion in 
both fresh and paraffin tissue samples. They 
proved that negative tumors correspond with 

distant metastases and that the presence of the 
t(11;19) translocation increases the risk of pheno-
typic and biological lesions, such as WT. The re-
searchers presented the occurrence of the fusion 
in WT, in contrast to the studies of Okabe and 
Martins, as the effect of the modified method ap-
plied (fresh specimens) [33]. Similar results were 
obtained in 2008 by Bell et al., who stated that 
there is a histogenetic link between WT and MEC 
[26]. Moreover, they tried to explain the possible 
evolution of WT and related carcinomas based on 
the molecular findings of t(11;19) translocation. 
According to the observations, mitochondrial al-
teration of salivary duct cells leads to oncocytic 
ductal features. Afterwards, nonclonal oncocytic 
cellular proliferation resulting in nodular hyperpla-
sia (WT) is observed or clonal oncocytic growth in-
duced by CTRCT1/MAML2 gives rise to WT prone 
to malignancy. The last step leads to transforma-
tion either into malignant WT or MEC (on the ba-
sis of metaplasia) [26].

The lack of molecular analysis in our study is 
one of the main limitations, which prevents fur-
ther discussion and any comparison. Neverthe-
less, the authors hope to present a complementa-
ry explanation soon. 

In conclusion, mucoepidermoid carcinoma in 
WT is a  rare entity. However, thanks to rapidly 
developing molecular studies, there is a hope for 
establishment of a definite explanation of its ori-
gin, which might result in easy diagnosis of similar 
cases in the future.
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