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Thymic epithelial tumors including thymoma and thymic carcinoma are the most common 
thymic tumors that concern clinicians. All thymomas are regarded as malignant tumors. Accurate 
diagnosis requires good familiarity with the diagnostic criteria in the new 2021 WHO 
Classification.1, 2 
In the 2021 WHO Classification, the following thymoma subtypes are recognized: Thymoma, 
NOS, Thymoma type A (including atypical subtype), AB, B1, B2, and B3 as well as micronodular 
thymoma with lymphoid stroma, metaplastic thymoma and lipofibroadenoma. 1, 2 The spectrum 
of thymomas from A to B3 generally represent a spectrum of histologic grade from low (A and 
AB) to high (B3). 
In addition, the following thymic carcinoma subtypes are recognized: Squamous carcinomas: 
(Squamous cell carcinoma, NOS, basaloid carcinoma, Lymphoepithelial carcinoma); 
Adenocarcinoma (adenocarcinoma, NOS, low-grade papillary adenocarcinoma, thymic 
carcinoma with adenoid cystic carcinoma-like features, adenocarcinoma, enteric-type); 
Adenosquamous carcinoma; NUT carcinoma, Salivary gland-like carcinomas (mucoepidermoid 
carcinoma, clear cell carcinoma, sarcomatoid carcinoma, carcinosarcoma), Undifferentiated 
carcinoma, and Thymic carcinoma, NOS. 1, 2 
While most of these tumors can be readily diagnosed on H&E stains, the diagnosis of some 
tumors benefits by immunohistochemistry.1, 2 Subtyping of thymomas can benefit by 
pancytokeratin for the thymic epithelial tumor cells and TdT to determine the quantity of 
immature thymic lymphocytes in the stroma. The latter is most useful in the distinction of some 
type AB thymomas from type A thymomas. TdT lymphocytes are also lacking in thymic 
carcinomas. In epithelial predominant tumors with a differential diagnosis of B3 thymoma or 
atypical Type A thymoma, positive staining for CD5, CD117 and POU2F3, can help support the 
diagnosis of thymic carcinoma. In poorly differentiated tumors, particularly in young patients, 
immunohistochemistry with the NUT antibody can help to confirm the diagnosis of NUT 
carcinoma. 
The classification of thymomas and thymic carcinomas is supported by genetic studies.3 In a 
study by the TCGA it was shown that type A and AB thymomas are genetically different from 
the type B1-B3 thymomas. In addition thymomas are clinically and genetically very different from 
thymic carcinomas.3 Type A and AB thymomas are frequently associated with GTF2I mutations 
in contrast to type B thymomas and thymic carcinomas are associated with TP53 mutations. In 
addition, YAP1-MML2 translocations were found in metaplastic thymomas and KMT2A-MAML2 



 

 

translocations can be found in pretreated aggressive type B2 and B3 thymomas and in combined 
thymic carcinoma/B3 thymoma.1, 2 
Thymic neuroendocrine tumors are also separated into 1) Neuroendocrine tumors which 
includes typical and atypical carcinoid as well as 2) Neuroendocrine carcinomas including small 
cell carcinoma (with combined small cell carcinoma) and Large cell neuroendocrine carcinoma. 
1, 2 These tumors are diagnosed according to the same criteria as in the 2015 WHO 
classification.4  An emerging observation is the occurrence of tumors with carcinoid morphology 
that have elevated mitotic counts or Ki-67 indices in excess of what would be expected in thymic 
atypical carcinoids. These tumors generally correspond to the tumors that have been classified 
as G3 neuroendocrine tumors in other organs such as the pancreas. 1, 2  However, these tumors 
need to be better defined and insufficient data was available to formally recognize such tumors 
in the 2021 WHO Classification. 
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