
Introduction 

Mucoepidermoid carcinomas (MECs) are malignant neoplasms 
that mostly arise in the salivary gland [1], and also in the digestive 
tract, respiratory tract, pancreas, and breast [2]. In rare cases, 
MECs arise in the thyroid gland. MECs are classified as low-, inter-
mediate-, or high-grade according to their histologic features [3], 
with most cases being classified as low-grade. However, only 49 
MEC cases in the thyroid have been reported in the English litera-
ture, with nine cases having a poor prognosis [4]. 

Herein, I present the case of a high-grade MEC in the thyroid of 
an 82-year-old woman with a poor prognosis. 
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Case 

This study was approved by the Institutional Review Board of 
Keimyung University Dongsan Hospital (IRB No: DSMC 2021-
01-041), and the need for informed consent was waived. 

An 82-year-old woman visited our hospital because of a right an-
terior neck mass that persisted for a month. She had undergone a 
left lobectomy of the thyroid gland approximately 30 years ago at 
an outside hospital because of unknown causes. On ultrasonogra-
phy, a 4.5 cm hypoechoic mass was identified in the right thyroid 
gland. On computed tomography, the mass showed as a hy-
podense lesion with peripheral enhancement (Fig. 1). 
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The patient initially underwent fine-needle aspiration of the 
right thyroid mass. The smear showed atypical cell clusters and 
scattered single cells with a dirty inflammatory background. The 
atypical cells were polygonal-shaped. The nuclear-cytoplasmic ra-
tio was high, and prominent nucleoli were observed. Some scat-
tered single cells with intracytoplasmic vacuoles were identified as 
signet ring cells (Fig. 2). These cytologic features strongly implied 
malignancy. 

Two weeks later, the patient underwent right lobectomy with se-
lective neck dissection for right level IV lymph nodes. In the surgi-
cal field, the right thyroid mass was adhered to the surrounding tis-
sue and invaded the trachea; hence, the mass could not be com-
pletely removed. 

On gross examination, a 4.0 × 3.6 × 2.6 cm-sized ill-defined, un-
encapsulated, and infiltrative tan to whitish mass was identified. 

Fig. 1. Radiological findings. (A) A 4.5 cm-sized hypoechoic mass (arrow) on ultrasonography and (B) a hypoechoic mass (arrow) with 
peripheral enhancement on computed tomography.
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Fig. 2. Cytological findings. (A) Polygonal-shaped atypical cell clusters with high nuclear-cytoplasmic ratio and prominent nucleoli 
are seen (Papanicolaou stain, ×400). (B) Scattered single cells with intracytoplasmic vacuole (arrow) are identified (Papanicolaou stain, 
×400). 

Fig. 3. Gross findings. A 4.0×3.6×2.6 cm-sized ill-defined 
infiltrative tan to whitish mass with necrosis is present.
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Necrosis was also observed in the mass (Fig. 3). The remaining 
thyroid gland parenchyma was unremarkable. All of the right thy-
roid mass was made into formalin-fixed, paraffin-embedded 
blocks. 

Microscopically, the right thyroid mass was composed of large 
irregular nests or solid sheets of tumor cells surrounded by fibrotic 
stroma with necrosis. The tumor cell populations consisted pre-
dominantly of polygonal epidermoid cells with abundant ampho-
philic cytoplasm and large nuclei having prominent nucleoli. Kera-
tin pearls were also identified in epidermoid cell nests. Mitoses 
were frequently observed as up to 25 per 10 high-power fields 
(HPFs). Individually vacuolated cells were present within epider-
moid cell nests. Special stains, periodic acid–Schiff and mucicar-

mine, demonstrated mucin globules in vacuolated cells (Fig. 4). 
There was no evidence of well-differentiated thyroid carcinomas, 
such as papillary thyroid carcinoma, follicular thyroid carcinoma, 
or medullary thyroid carcinoma. In addition, there were no ana-
plastic features on any of the slides. 

Immunohistochemical staining for p40, p63, thyroid transcrip-
tion factor-1 (TTF-1), and paired box gene 8 (PAX8) was per-
formed. The epidermoid cells were positive for p40 and p63 and 
were focally positive for TTF-1 and PAX8 (Fig. 5). These histolog-
ic findings and immunohistochemical staining results were consis-
tent with the diagnosis of thyroidal MEC. Metastatic carcinoma 
with perinodal extension was also revealed in one out of seven 
right level IV lymph nodes. 
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Fig. 4. Histological findings. (A) Large irregular nests or solid sheets of tumor cells surrounded by fibrotic stroma with necrosis are 
identified (hematoxylin and eosin [H&E] stain, ×100). (B) The epidermoid cells have prominent nucleoli and keratin pearl formation (H&E 
stain, ×200). (C) Mitoses are frequently identified (H&E stain, ×400). (D) Vacuolated cells are located within epidermoid cells (H&E stain, 
×400). (E) Mucicarmine stain highlights intracytoplasmic mucin droplets (mucicarmine stain, ×400).
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Fig. 5. Immunohistochemical results. The epidermoid cells are diffusely positive for (A) p63 and focally positive for (B) thyroid 
transcription factor-1 and (C) paired box gene 8 (immunohistochemical stain, x400). 
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Radiation therapy for residual tumors was planned as a further 
treatment for the patient. However, 1 month after surgery, the pa-
tient visited our emergency room for dyspnea due to a cystic right 
neck mass that compressed and obstructed the trachea. The pa-
tient refused further adjuvant therapy and was transferred to an 
outside hospital. 

Discussion 

MEC is a malignant epithelial neoplasm composed of epidermoid, 
mucous, intermediate, columnar, and clear cells that often demon-
strate prominent cystic growth [5]. MECs are most commonly en-
countered as malignant neoplasms of salivary glands [6]. MECs 
also arise in the bronchus, breast, esophagus, and pancreas [7], and 
are thought to originate from intermediate cells that differentiate 
into epidermoid, mucous, and clear cells [5]. On immunohisto-
chemical staining, epidermoid cells are positive for p63, p40, and 
cytokeratin 5/6. Therefore, these are useful markers for MECs [8]. 

MECs in salivary glands are graded as low-, intermediate-, and 
high-grade based on morphological and cytological features. 
Prominent cystic components are the hallmark of low-grade MEC, 
and mucous cells are more frequently identified in low-grade 
MECs than in intermediate- and high-grade MECs [5]. In the 
Armed Forces Institute of Pathology (AFIP) grading system, high-
grade features include a low proportion (less than 20%) of intra-
cystic components, neural invasion, necrosis, mitotic figures, and 
anaplasia. A quantitative AFIP grading system was used based on 
the scores for each of the five histopathological features. Tumors 
with a score of 0 to 4 were considered low-grade, a score of 5 or 6 
was intermediate-grade, and a score of 7 to 14 was considered 
high-grade [3]. The prognosis of high-grade MECs is very poor 
compared to that of intermediate- and low-grade MECs. The over-
all survival and disease-free survival of high-grade MECs are ap-
proximately 50%, compared to approximately 90% of intermedi-
ate- and low-grade MECs [9]. 

In the thyroid, MECs are rare malignant neoplasms, accounting 
for 0.5% of thyroid malignancies, with approximately 49 cases re-
ported in the English literature [4]. Patients are aged 10 to 91 years 
and predominantly female [1]. The origin of MECs in the thyroid 
gland is unclear; however, thyroid follicular epithelium [10] or sol-
id cell nests [11] are regarded as suspicious candidates. Some au-
thors have proposed that MECs can arise from metaplastic dedif-
ferentiation of papillary thyroid carcinoma, follicular thyroid carci-
noma, or oncocytic carcinoma [7]. The microscopic findings of 
MEC in the thyroid gland are similar to those in the salivary gland. 
Intermingled epidermoid and mucous cells are arranged in cords, 
nests, or solid sheets in the fibrotic stroma. Epidermoid cells have 

intercellular bridges and undergo keratinization. The mucous cells 
have abundant foamy to clear or vacuolated cytoplasm and exhibit 
a peripherally displaced nucleus. The foamy to clear cytoplasm is 
positive for periodic acid–Schiff and mucicarmine stains [12]. Mi-
tosis and necrosis are rare. Unlike the salivary gland, a grading sys-
tem for thyroidal MEC has not yet been established. MECs in the 
thyroid are generally considered low-grade malignancies and have 
a favorable prognosis. However, poor prognostic cases of MECs 
have also been reported [4]. 

In the current case, the tumor had large irregular nests or solid 
sheets of tumor cells surrounded by fibrotic stroma. The tumor 
was composed of epidermoid cells with prominent nucleoli, kera-
tin pearls, and vacuolated mucous cells. Necrosis and frequent mi-
toses were also identified. Based on the AFIP grading system [3], 
the score of the current case was eight (Table 1) and was therefore 
classified as high-grade. The patient’s hospital course matched the 
tumor grade. As previously described, MECs in the thyroid may be 
associated with well-differentiated thyroid tumors [7]; however, in 
the current case, there was no evidence of a well-differentiated thy-
roid tumor on any of the slides. 

The differential diagnosis of high-grade MEC includes poorly 
differentiated thyroid carcinoma (PDTC), anaplastic thyroid carci-
noma (ATC), sclerosing MEC with eosinophilia (SMECE), and 
squamous cell carcinoma (SCC). PDTC is a rare follicular cell-de-
rived thyroid tumor with limited evidence of thyroid follicular dif-
ferentiation. Histologically, PDTC is a solid, trabecular, and insular 
growth pattern with convoluted nuclei, increased mitotic activity 
(three or more mitoses per 10 HPFs), and coagulative tumor ne-
crosis. No mucous cells are observed in PDTC. Immunohisto-
chemically, PDTC is positive for TTF-1 and PAX8 but negative for 
p63 and p40 [13]. ATC is a highly aggressive thyroid malignancy 
that is composed of undifferentiated thyroid follicular cells. Histo-

Table 1. The point score and grade of present case according to Armed  
Forces Institute of Pathology (AFIP) grading system for mucoepidermoid 
carcinoma

AFIP grading system Current case
Histologic parameter (point value)
 Intracystic component <20% (2) Yes
 Neural invasion present (2) No
 Necrosis present (3) Yes
 Mitosis, 4 or more per 10 high-power fields (3) Yes
 Anaplasia present (4) No
Total point score 8
Tumor grade (point score)
 Low (0–4)
 Intermediate (5–6)
 High (7–14) Yes
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logically, ATC is composed of sarcomatoid spindle cells and giant 
cells that are morphologically indistinguishable from sarcomas. 
Immunohistochemically, ATC is positive for PAX8 but negative 
for TTF-1, p63, and p40 [14]. SMECE is a rare thyroid tumor de-
rived from the metaplastic squamous epithelium or solid cell nests. 
The histologic findings of SMECE include squamous and mu-
cus-secreting cells within a fibrohyaline stroma and eosinophilic 
infiltrates in the background of Hashimoto thyroiditis [15]. SCC 
of the thyroid gland is an extremely rare thyroid tumor composed 
entirely of tumor cells with squamous differentiation without mu-
cous cells [16]. 

Initially, fine-needle aspiration cytology revealed polygo-
nal-shaped malignant squamoid cells. The differential diagnosis of 
the current case included MEC, ATC, diffuse sclerosing variant of 
papillary thyroid carcinoma (DSVPTC), and carcinoma showing 
thymus-like differentiation (CASTLE). In ATC, the smear shows 
markedly anaplastic, spindle, or squamoid cells with marked nucle-
ar pleomorphism. In DSVPTC, the smear shows cohesive epitheli-
al cell clusters composed of squamoid cells with classic papillary 
thyroid carcinoma features [17]. In CASTLE, a single epithelial 
cell with three-dimensional fragments of cohesive epithelioid cells 
with squamoid and basaloid features is observed [18]. In the cur-
rent case, vacuolated cells were observed. Also, classic papillary 
thyroid carcinoma features were not identified. 

Thyroidal MEC is a rare malignant neoplasm, with only 49 re-
ported cases to date [4]. Commonly, this rare malignant tumor is 
considered low-grade, but several cases with poor outcomes have 
also been reported [1,4]. Herein, a very rare case of primary thy-
roid high-grade MEC with a poor prognosis has been described.  
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