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Summary
Primary thymic mucoepidermoid carcinoma (TMEC) is extremely rare and only a few cases 
have been reported in the literature. We describe the case of a TMEC in elderly man, with 
atypical morphological features that could lead potential diagnostic pitfall. Herein, we sug-
gest a practical approach that may help guide pathologists in their differential diagnosis to 
distinguish TMEC from other thymic mimics. 
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Introduction

Primary thymic carcinoma represents a small percentage of thymic epi-
thelial neoplasms arising in the prevascular (anterior) mediastinum. Mu-
coepidermoid carcinoma (MEC) of the thymus (TMEC) is extremely rare, 
comprising approximately 2% of published thymic carcinomas 1, 2. Since 
about half of patients are asymptomatic, it is typically an incidental find-
ing from imaging. The disease mainly affects males in the sixth decade 
of life 2.
Grossly, TMEC often demonstrates a combination of solid and cystic 
areas. TMEC is graded based on morphological parameters, using a 
three-tiered system, as low, intermediate, and high-grade 1.
As Dooley et al. suggest, thymic epithelial tissue to possess phenotyp-
ically plastic nature to some degree and, within certain conditions, ca-
pacity to exhibit variable epithelial-like patterns of differentiation similar 
to glandular or squamous epithelium 3.
Here, we report a case of primary TMEC in and suggest a practical 
approach that may help guide pathologists in differential diagnosis to 
distinguish TMEC from thymic mimics. 

Case presentation

A 74-year-old Caucasian man presented with cough and dyspnea at Sa-
pienza University’s Policlinico Umberto I Hospital in Rome. He declared 
no prior history of smoking.
Computed tomography (CT) examination revealed a solitary, well-cir-
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cumscribed, poorly-enhanced lesion in the anterior 
mediastinum, approximately 3x3x2 cm in size, raising 
suspicion of a thymic neoplasm and prompting fur-
ther investigation via imaging (Fig. 1 A, D). Magnetic 
resonance imaging (MRI) confirmed a heterogenous, 

hypointense lesion (Fig. 1 B, E) and a homogeneous 
enhancement on post-contrast T1- weighted images 
(Fig. 1 C, F). No lymph node metastases or other lo-
calization of disease were detected. 
The patient underwent surgical resection, which re-

Figure 1. A) Axial and D coronal post-contrast CT imaging revealed a poor enhancement of a small, rounded well-defined 
lesion; B) Axial and E coronal non-contrast- enhanced T2- weighted MRI scans showed hypointensity, within a heterogeneous 
anterior mediastinal lesion extending into thymic rest. C) Axial and F coronal post-contrast-enhanced T1- weighted MRI scans 
showed a homogeneously enhanced lesion.

Figure 2. A (H&E; 2x): microscopic examination showed a well-circumscribed lesion composed of combined cystic, solid 
areas and extracellular pools of mucin in the background of a dense fibrous stroma. B (H&E; 10x): microscopic examination 
showed a triphasic tumor composed of epidermoid cells (arrow) intermingled with mucous (round) cells lining cystic cavi-
ties and intermediate cells. The immunohistochemical profile (Immunostains; 10x) exhibited positive staining for CKAE1/AE3 
(C) outlining the epithelial nature of the three components; positive staining for CK7 (D) in the cells lining cystic spaces and 
positive staining for p63 (E) in the intermediate cells was detected. The presence of mucoid cells (F) was demonstrated by 
PAS-diastase staining (histochemical stain; 20x).
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vealed a well-defined, encapsulated, yellow-gray 
mass, measuring 3.5x2.5x2 cm in size, with a solid 
and cystic gross appearance on cut surface. 
Microscopic examination demonstrated a well-cir-
cumscribed tumor mainly composed of intermediate 
cells intermingled with goblet mucus-secreting cells, 
both arranged in solid and mucin-filled cystic spaces 
(Fig. 2 A, B), along with the occasional presence of 
squamous cells (Fig. 2B). Additional key histologic 
features included a very low mitotic index and an ab-
sence of nuclear pleomorphism.
On immunohistochemistry, the intermediate cells 
were immunoreactive for CKAE1/AE3, p40 and p63 
and negative for CK7 and CEA, whereas the mucous 
cells resulted partially positive for CKAE1/AE3, CK7, 
CEA (luminal pattern) with variable staining inten-
sity (Fig. 2 C, D, E). Squamous cells showed strong 
expression of both p40 and p63 markers. Stains for 
napsin A, TTF1, chromogranin, synaptophysin, IN-
SM1, S100, CD117, SALL4, calretinin, WT1, CD34, 
CD30 and CD5 were negative. The Ki-67 index was 
7%. Periodic acid-Schiff (PAS)-diastase staining high-
lighted mucinous secretion in goblet cells (Fig. 2F). 
Bioactive thymic remnants composed of a character-
istic mixture of immature T cells (CD3+ and TdT+) and 
reticular epithelial cells (CKAE1/AE3 +, p40+) were 
present in the surrounding tissue.
The percentage of cystic spaces (> 20%), absence of 
necrosis and nuclear atypia, and low mitotic index led 
us to make the diagnosis of low-grade TMEC. 
Since the resection margins were disease-free, the 
clinical team did not propose the use of adjuvant ther-
apy. After one year of follow-up, no signs of local or 
distant recurrence of disease were detected. 

Discussion

In contrast to a thymoma, TMEC is rarely associated 
with paraneoplastic symptoms, such as myasthenia 
gravis or other autoimmune diseases, making it more 
difficult to diagnose  1, 2. Among thymic neoplasms, 
thymoma and squamous thymic carcinoma are easily 
recognizable, whereas rare variants of thymic carci-
noma can be challenging to diagnose, so a practical, 
pattern-based approach may aid pathologists in form-
ing a differential diagnosis. 
TMEC is characterized by a variable proportion of 
squamoid (epidermoid), mucin-producing, and inter-
mediate-type cells but it may also include clear, onco-
cytic, and spindle cell components 1. In our case, the 
composition of the tumor mainly involved intermediate 
cells, whereas we noted the scant presence of squa-
mous and goblet cells. 

Although the presence of mucin-producing cells is 
one of its key diagnostic parameters, mucinous dif-
ferentiation in a thymic neoplasm is not exclusive to 
TMEC. For example, thymic cysts or thymomas may 
also demonstrate mucinous epithelium. Indeed, ra-
re variants of thymomas display mucinous differen-
tiation, microcystic and mucoid changes and signet 
ring cell-like features 1,4. A differential diagnosis might 
therefore include a thymoma and TMEC, but in this 
latter histotype, mucin deposits are detected not only 
in cystic spaces but also – and most importantly – in 
the cytoplasm of tumor goblet cells. Indeed, in com-
bined TMEC-thymoma tumors, described by Wu et al. 
in 2014, goblet cells are found exclusively in the TMEC 
component and are absent in the thymoma 5 thus sup-
porting their diagnostic relevance. It may further prove 
challenging for pathologists to differentiate between a 
type A or type B thymoma with a microcystic pattern 
when a TMEC has a predominantly multilocular cystic 
appearance  6. The most common subtype of thymic 
carcinoma presents with squamous cell differentiation 
(accounting for 70% of all thymic carcinomas). Thus, 
a TMEC mainly composed of squamous tumor cells 
may display overlapping features with a well-differenti-
ated thymic squamous cell carcinoma. Clearly defined 
keratinization, broad, fibrotic or hyalinized stroma, 
and absence of mucin-producing cells represent dis-
tinctive characteristics of thymic squamous cell carci-
noma. In addition, most of the thymic squamous cell 
carcinomas are immuno-reactive for CD5 and CD117, 
whereas a TMEC does not.
Adenosquamous carcinoma display a biphasic dif-
ferentiation and prominent keratinization, as well as 
a distinctive, well-defined separation of squamous 
and glandular components. TMEC, on the other hand, 
does not commonly show squamous pearls and inter-
cellular bridges 1. 
MAML2 rearrangements, while supportive of a diag-
nosis of mucoepidermoid carcinoma, have also been 
reported in metaplastic thymoma; thus, their presence 
must be interpreted with caution and always in con-
junction with histopathologic features 7-9.
Thymic carcinoma with adenoid cystic-like features 
(TCACC) is an exceedingly rare neoplasm with only 
about 10 cases reported, but can mimic TMEC ow-
ing to cribriform architecture and mucinous spaces. 
Unlike TMEC, TCACC lacks squamous differentiation, 
aiding distinction from TMEC 1.
As reported by Nonaka et al 2, it is also important not 
to confuse clear tumor cells in thymic carcinomas with 
the intermediate cells of TMEC, especially when this 
component is prevalent, as described in our case. On 
rare occasions, TMEC may demonstrate prominent, 
diffuse clear cell morphology in the context of abun-
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dant hyalinized extracellular matrix, necessitating a 
differential diagnosis that comprises both TMEC and 
hyalinizing clear cell carcinoma (HCCC) of the thy-
mus 1. Unlike HCCC, however, a TMEC rich in inter-
mediate cells and in epithelial-myoepithelial carcino-
ma is characterized by luminal ductal epithelial cells 
surrounded by polygonal myoepithelial cells.
Though rarely reported to arise in the anterior medi-
astinum, epithelial-myoepithelial carcinoma may be 
mistaken for a thymic carcinoma that usually express-
es cytokeratin but is negative or weakly positive for 
EMA and fails to react with smooth muscle actin and 
S100 protein. In these cases, mucicarmine staining 
may help highlight the mucoid material found in the 
cytoplasm of goblet cells seen in TMEC. Recent stud-
ies have found that a EWSR1 translocation may oc-
cur in thymic HCCC with prominent hyalinized stroma, 
which may help distinguish this entity from the other 
thymic neoplasms with clear cell changes 1. 

Conclusions 

In conclusion, although TMEC is rare, it still represents 
an important diagnostic challenge for pathologists, par-
ticularly in cases that lack classic morphological fea-
tures. Our present case underscores the importance of 
a comprehensive assessment of clinical, radiological, 
and immuno-histochemical findings combined with a 
morphological practical and pattern-based approach 
in order to correctly diagnose a TMEC or distinguish it 
from other neoplastic thymic mimics. 
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