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Thymic adenocarcinoma is extremely rare. Although its histologic features have been occasionally 
reported, a lack of description of the cytologic features has hampered the prompt and accurate 
diagnosis of this condition. Herein, we describe the cytologic findings and histology of four aspira-
tion cytology specimens of thymic adenocarcinoma. The specimens were obtained from primary 
tumors, metastatic lymph nodes, and pericardial effusions. All four specimens showed three-
dimensional glandular clusters with a loss of polarity and nuclear overlapping. One specimen had 
extensive extracellular mucinous material. Three specimens contained tumor cells with intracyto-
plasmic vacuoles. While the specimen with extracellular mucin showed relatively mild cytologic 
atypia, other specimens exhibited more atypical cytologic changes: irregular nuclear membranes, 
a coarse chromatin pattern, and prominent nucleoli. The cytologic features were correlated with 
the histologic features in each case of enteric type thymic adenocarcinoma. The differential diag-
nosis included other thymic carcinomas, yolk sac tumors, and metastatic adenocarcinoma from 
the lung or colorectum.
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▒ CASE STUDY ▒

Primary thymic adenocarcinoma is a very rare neoplasm that 
accounts for 0.48% of all thymic epithelial tumors.1 Only 58 
cases have been reported to date.2 Based on histology, thymic 
adenocarcinoma is classified into four subtypes: mucinous, papil-
lary, not otherwise specified (NOS), and a type with adenoid cystic 
carcinoma-like features.3 Recently, Moser et al.4 and our institute2 
reported that both mucinous and NOS types showed enteric differ-
entiation, suggesting that enteric type thymic adenocarcinoma 
could be an appropriate term in regards to the histology of this 
condition.

Previous studies have focused on the diagnosis and classification 
of thymic adenocarcinoma according to its clinical, histologic, and 
immunohistochemical features. However, the cytologic features of 
thymic adenocarcinoma have not yet been reported. In this study, 
we investigated the characteristics of thymic adenocarcinoma in 
aspiration cytology based on four specimens from three patients. 
The clinical and histologic features of these specimens were reported 
in our previous study.2 We analyzed the cytologic features and 
histologic characteristics as well as the differential diagnosis of 

thymic adenocarcinoma. 

CASE REPORT

The clinicopathologic characteristics of four thymic adenocar-
cinoma specimens are summarized in Table 1. These four spec-
imens were obtained from three patients, who were reported in 
our previous study2 as cases 6, 7, and 8. All cytology specimens 
were obtained by fine-needle aspiration (FNA) from the subaortic 
and right supraclavicular lymph nodes, pericardial effusion, and 
tumors. This study was approved by the Institutional Review 
Board of Samsung Medical Center (IRB file No. 2016-07-064), 
and informed consent was waived.

Patient 1 (specimen 1)

A 70-year-old man visited Samsung Medical Center com-
plaining of chest wall pain. Chest computed tomography (CT) 
revealed a 9.6-cm-sized cystic lesion in the anterior and left upper 
mediastinum with direct extension to the mediastinal fat and the 
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left upper lobe of the lung. Multiple enlarged lymph nodes were 
found in the mediastinum. The patient underwent endobronchial 
ultrasound (EBUS)–transbronchial needle aspiration (TBNA) of 
the subaortic lymph node. FNA slides revealed some epithelial 
clusters in bloody background (Fig. 1A). Three-dimensional 
(3D) clusters consisted of variably sized cells with moderate to 
high nuclear atypia. Their nuclei had irregular contours, mar-
gination, a coarse chromatin pattern, and single or two prominent 
nucleoli. Cytoplasmic borders were indistinct, and the amount 
of cytoplasm was variable (Fig. 1B). Some of the tumor cells 
contained intracytoplasmic vacuoles (Fig. 1A, arrow). Core needle 
biopsy (CNB) was conducted a day after the EBUS-TBNA. The 
tumor was diagnosed as thymic adenocarcinoma with enteric 
differentiation (Fig. 1C). The histologic characteristics were 
well correlated with the features identified in cytologic specimens: 
a tubulo-glandular pattern with nuclear atypia and occasional 
intracytoplasmic mucin. 

Patient 2 (specimens 2 and 3)

A 50-year-old man visited the hospital for an evaluation of 
his weight loss (8 kg during the past two months). Chest CT 
revealed an 8.1-cm-sized, heterogeneously enhancing mass in 
the anterior mediastinum with sternum destruction. Multiple 
small nodules in the lung parenchyma and necrotic lymphade-
nopathy in the right supraclavicular area were also identified. 
FNA of the right supraclavicular lymph node revealed a large 
amount of three-dimensional epithelial cell clusters in a back-
ground of blood and inflammatory cells (Fig. 1D, E). The cells at 
the edge of the clusters were stratified. Small to large clusters 
consisted of columnar cells with abundant eosinophilic cytoplasm 
and occasional intracytoplasmic vacuoles (Fig. 1F). The elongated 
nuclei of the columnar cells had irregular membranes with mar-
gination, coarse to vesicular chromatin, and prominent nucleoli. 
CNB for the mediastinal mass was subsequently performed. A 

tubular growth pattern, pseudostratified nuclei with atypia, and 
a few instances of intracytoplasmic mucin were also found in the 
CNB specimen (Fig. 1I). Considering the cytology and histology 
of the tumor, enteric type adenocarcinoma was an appropriate 
diagnosis.

After 6 months of prolonged chemotherapeutic treatment, peri-
cardial effusion from the patient was obtained by aspiration. Liq-
uid-based cytology showed crowded epithelial cells with nuclear 
overlapping (Fig. 1G). Pleomorphic nuclei, vesicular chromatin, 
and single or two prominent nucleoli were also shown (Fig. 1H).

Patient 3 (specimen 4)

A 62-year-old man presented to the hospital with chest discom-
fort. Chest CT showed an infiltrative anterior mediastinal mass, 
measuring 3.2 cm in size, along with massive pericardial effusion. 
The possibility of lymphoma or thymic malignancy was suggested 
considering the patient’s clinical and radiologic features. FNA of 
the anterior mediastinum was conducted. In the aspirated speci-
men, a few cells could be identified with extensive mucinous material 
in the background (Fig. 1J). Tumor cells were round and small to 
medium in size. A relatively fine chromatin pattern and indistinct 
nucleoli favored benign cells; however, slight nuclear margination, 
irregular arrangement, and cellular overlapping suggested malig-
nancy (Fig. 1K). The patient underwent surgical excision. According 
to the cytologic and histologic features of the specimen, a diagnosis 
of enteric type mucinous adenocarcinoma was made (Fig. 1L). One 
major histologic characteristic of the surgical specimen was floating 
tumor clusters in the extracellular mucin that were cribriform, 
tubular, or single cell types.

DISCUSSION

Thymic adenocarcinoma is rarely encountered in routine practice. 
However, with the increasing frequency of EBUS, pathologists 

Table 1. Clinicopathologic characteristics of cases

Case 
No.

Sex
Age 
(yr)

Smoking 
history

Past history
Masaoka 

stage
Specimen 

of aspiration
Cytologic diagnosis Histologic diagnosis

1 M 70 40 PY HTN, DM II Mediastinal LN 
  (subaortic LN)

Metastatic carcinoma, showing 
  glandular clusters of atypical 
  cells

Thymic adenocarcinoma, enteric type

2 M 50 20 PY Angina IVB Supraclavicular LN Metastatic carcinoma, showing 
  glandular clusters of atypical 
  cells

Thymic adenocarcinoma, enteric type

Pericardial effusion Metastatic carcinoma, showing 
  glandular clusters of atypical 
  cells

-

3 M 62 5 PY HTN, DM IVB Tumor A few clusters of atypical cells 
  in mucinous background

Thymic adenocarcinoma, enteric 
  mucinous type

M, male; PY, pack-year; HTN, hypertension; DM, diabetes mellitus; LN, lymph node.
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Fig. 1. Cytologic characteristics of thymic adenocarcinoma with histology. (A–C) The fine-needle aspiration (FNA) specimen was obtained 
from a mediastinal lymph node. Some epithelial cell clusters with a three-dimensional glandular structure are shown. The variably-sized cells 
have atypical nuclei showing an irregular margin, distinct margination, vesicular chromatin, and prominent nucleoli. Loss of polarity is also 
present. The cytoplasm is moderately abundant, and intracytoplasmic vacuoles are not infrequently seen (arrow). Adenocarcinoma with a tubular 
pattern is revealed in the histomorphology of the core biopsy from the tumor. Glandular structure, atypical nuclei, eosinophilic cytoplasm, intra-
cytoplasmic vacuoles, and surrounding inflammatory cells and fibrotic stroma are identical findings with aspiration cytology (A and B, Wright-
Giemsa stain). (D–I) Two separate FNAs were carried out in a supraclavicular lymph node (D–F) and the pericardial effusion (G, H). There are 
glandular- and cribriform-patterned clusters with an inflammatory background. Palisading and stratification are frequently found in clusters. 
An irregular nuclear margin, vesicular chromatin, prominent nucleoli, and an occasional intracytoplasmic vacuole (arrow) are shown in this 
sample from patient 2. A core biopsy specimen was obtained from the mediastinal tumor. The tumor shows a tubular and cribriform pattern, 
stratified nuclei, eosinophilic cytoplasm, intracytoplasmic vacuoles, and inflammatory cells (G and H, Wright-Giemsa stain). (J–L) Most of the 
aspiration specimen obtained from the tumor is mucinous material. Only a few clusters can be detected. A round cluster of tumor cells reveals 
relatively mild nuclear atypia. Nuclear overlapping and irregular arrangement are still observed. The excisional specimen reveals floating tumor 
cells with a tubular or cribriform pattern within the extensive extracellular mucin.
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should be aware of the cytologic features of thymic adenocarci-
noma in aspiration. In addition, thymic adenocarcinomas often 
accompany metastasis at the time of diagnosis. Therefore, the 
importance of an accurate diagnosis of aspiration cytology in 
mediastinal tumors, lymph nodes, or effusion is increasing.

Thymic adenocarcinoma may be classified into four categories 
based on histology. We previously reported that mucinous ade-
nocarcinoma and adenocarcinoma NOS could be referred to as 
enteric type adenocarcinoma.2 This enteric type is the most common; 
all 14 cases reported in Korea have been of this type.2 Although 
some individual reports have mentioned the diagnosis of thymic 
adenocarcinoma in aspiration specimens,5-7 a detailed description 
of the cytologic diagnosis of thymic adenocarcinoma has not 
been reported to date.2,8-12 

In our FNA specimens, thymic adenocarcinoma cells demon-
strated 3D clusters with nuclear crowding and overlapping. Other 
cytologic findings were similar to histomorphology. In specimens 
1 and 2, the columnar cells had stratified nuclei and occasional 
intracytoplasmic vacuoles. The nuclei had the following signs, 
which suggest malignancy: irregularity of the nuclear membrane, 
nuclear margination, coarse chromatin, and prominent nucleoli. 
A dirty background containing blood and inflammatory cells 
could aid in a confirmative diagnosis. Malignant features of the 
nuclei were not clear for the mucinous type (specimen 4). However, 
extensive extracellular mucin and loss-of-polarity of clusters were 
characteristically identified. Their cytologic features were more 
prominent when compared with histologic specimens.

The differential diagnosis of thymic adenocarcinoma includes 
thymic epithelial malignancies, direct invasion of pulmonary 
adenocarcinoma, metastatic adenocarcinoma, and germ cell tumors, 
especially yolk sac tumors. Aspiration cytology of yolk sac tumors 
might show similar cytologic features to thymic adenocarcinoma, 
such as atypical cells with a glandular pattern and a dirty back-
ground. The serum α-fetoprotein level and immunohistochemical 
staining could be helpful in the differential diagnosis. Other 
thymic carcinomas might reveal epithelial cell clusters with nuclear 
atypia and crowding. Glandular tumor clusters and intracellular 
or extracellular mucin favor a diagnosis of adenocarcinoma. Meta-
static adenocarcinoma from other organs should be regarded as 
an important differential diagnosis. In particular, colonic adeno-
carcinoma and pulmonary enteric type adenocarcinoma might be 
difficult to differentiate from primary thymic adenocarcinoma 
because their histologic features and immunohistochemical 
profile are very similar. Therefore, clinical and radiologic findings 
such as location, size, and the presence of metastasis of the tumor 

should be rigorously analyzed and carefully considered.
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