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Abstract. The present study reported a rare case of combined 
thymic squamous cell carcinoma and thymoma exhibiting a 
mass on the left chest wall. The patient underwent thoracotomy 
for invasive thymoma 15 years previously, however, suffered 
a relapse in the left intrathoracic space. Radiotherapy, 
chemotherapy and partial resection, as secondary surgery 
for the intrathoracic mass, were performed. The histological 
findings in the resected specimens revealed type B3 thymoma. 
As the patient developed a left chest wall mass and pain in 2013, 
the mass was resected. The histological findings indicated 
two separate components composed of type B3  thymoma 
and squamous cell carcinoma. Immunohistological findings 
revealed that the thymoma cells were positive for CD5, 
while the thymic carcinoma cells were negative for CD5. 
Several reports have demonstrated the coexistence of thymic 
carcinoma and thymoma in the primary thymus, however, the 
development of a combined tumor in an extrathymic lesion 
is extremely rare. The present case had a long follow‑up 
for recurrent thymoma. The present case indicated that the 
development and/or coexistence of malignant components 
in the thymoma must be taken into consideration for the 
treatment and/or management of patients with thymoma and 
that a pre‑existence of CD5 expression in thymoma and the 
lost change may be associated with the process of malignant 
transformation.

Introduction

Thymoma is the most common neoplasm in the anterior 
mediastinum and ~70% of the cases are well encapsulated, 

and therefore considered benign (1). However, thymoma has 
malignant potential and may invade into adjacent organs 
within the thorax or form distant metastasis. By contrast, 
thymic carcinoma differs from thymoma, not only morpho-
logically, but also biologically (1‑4). The majority of cases of 
thymic carcinoma appear to arise de novo, however, there have 
been rare reports of their occurrence and/or coexistence in 
thymomas (5‑14). In addition, these combined thymic epithe-
lial tumor types were located in the anterior mediastinum and 
diagnosed by first tumor resection.

The present study encountered a case of thymic carcinoma 
coexisting with thymoma developing on the chest wall in a 
patient who had received several chemotherapy regimens and 
thoracic radiotherapy for invasive thymoma associated with 
myasthenia gravis over a period of 15 years. The present study 
described the clinical course and a reviewed the relevant 
literature.

Case report

A  35‑year‑old woman, diagnosed with locally advanced 
thymoma [Masaoka  et  al classification, stage  IVa  (15)] 
underwent expanded thymectomy combined resection of the 
left brachiocephalic vein and left upper lung following four 
cycles of induction chemotherapy with cisplatin, doxorubicin, 
vincristine and cyclophosphamide in March  1999. The 
World Health Organization histological classification was 
type B3 (16). Subsequently, the patient received mediastinal 
radiotherapy (50 Gy). Relapse in the left pleural dissemination 
was observed in May 2003. As three cycles of carboplatin and 
paclitaxel chemotherapy failed to reduce the relapsed lesions, 
partial resection of the intrathoracic mass was performed 
as the second surgery. The patient developed dysphagia, 
ptosis and weakness in the neck in November 2010, and was 
diagnosed with anti‑acetylcholine receptor antibody‑positive 
myasthenia gravis. The patient was treated with prednisolone 
(10‑15 mg/day) and tacrolimus (0.3 mg/day), which relieved 
and stabilized the symptoms of myasthenia gravis. However, 
tumors in the left intrathoracic space and chest wall grew in 
October 2013 (Fig. 1A). For the third‑line setting, amrubicin 
administration was initiated and chest computed tomography 
(CT) following six cycles of amrubicin treatment demonstrated 
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a significant reduction in the size of the masses (Fig. 1B). 
Following  4  months of the last chemotherapy, the left 
intrathoracic tumor was stable, however the left anterior chest 
wall tumor grew again (Fig. 1C). The patient underwent chest 
wall tumor resection (Fig. 2) and the histopathological findings 
revealed two separate components of a mixed type with features 
of squamous cell carcinoma (Fig. 3A) and thymoma (Fig. 3B). 
Notably, immunohistological analysis indicated CD5 positivity 
in the thymoma area, however, negative in the thymic cancer 
area (Fig. 4). The post‑operative course was uneventful and 
no evidence of residual tumor growth was detected 9 months 
following the final surgery.

Discussion

Combined thymic epithelial tumors are rare and characterized 
by at least two distinct areas each corresponding to one of 
the histological thymoma and thymic carcinoma types (5‑14). 
Several previous reports indicated that the histological 
types between the thymic carcinoma and thymoma are not 
always correlated (5‑14). However, Suster et al (6) summa-
rized 22 cases of combined thymic epithelial tumor types and 
reported that the most common combination was typical B2 or 
B3, and squamous cell carcinoma. The pathological findings 
were consistent with the present case. The majority of cases of 
combined thymic tumor types reported to date were observed 
in the anterior mediastinum and diagnosed on first tumor 
resection. The present case developed a combined thymic 
epithelial tumor in the chest wall lesion at follow-up >15 years 
following the initial diagnosis. Therefore, the present case 
clearly indicated that thymic carcinoma can arise from a 
pre‑existing thymoma.

The etiology of combined thymic epithelial tumor types 
remains enigmatic. Several previous studies indicated that 
patients with thymoma exhibited increased risk of developing 
second primary extrathymic malignancies (17,18). In addition, 

myasthenia gravis is by far the most common paraneoplastic 
manifestation, and was also observed in the present case. It is 
unclear whether the presence of myasthenia gravis contributes 
to the development of combined thymic epithelial tumor types. 
However, the present study speculated that long‑term adminis-
tration of prednisolone and tacrolimus, and a history of several 
chemotherapies may have contributed to the malignant trans-
formation in the present case. The patient received thoracic 
radiotherapy following the initial thoracotomy, however the 
location of the combined thymic epithelial tumor was slightly 
different compared with the previous radiation field. Therefore, 
it is likely that the previous thoracic radiotherapy caused no 
direct affect on the development of the malignant component 
in the present case.

Thymic carcinoma, however, not thymoma, is commonly 
immunoreactive for CD5 (19,20). Notably, thymic squamous 
cell carcinoma is positive for CD5. However, serial 
immunohistological findings indicated the thymoma to be 
positive for CD5 in the present case, while the thymic carcinoma 
was negative for CD5. Therefore, CD5  immunoreactivity 

Figure 1. Chest computed tomography findings revealed left intrathoracic and chest wall masses (A) prior to and (B) following chemotherapy. (C) The chest 
wall mass increased in size 4 months following the cessation of chemotherapy.

Figure 2. Macroscopic findings of resected tumor revealed major well‑demar-
cated areas with light yellow and slight reddish areas within the mass.
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was lost during malignant transformation in the present 
case. Suster et al  (6) and Kuo et al  (8) reported a similar 
case with a paradoxical change in the expression of CD5 in 
thymic epithelial tumors, respectively. The histological types 
(squamous cell carcinoma and type B3 thymoma) were also 
similar to those in the present study. These findings suggested 
that acquisition of CD5 immunoreactivity in thymoma cells 
may be an indicator of a biologically ‘aggressive’ phenotype. 
Further clinical experience and immunohistochemical studies 
are required to resolve the mechanism and/or interaction 

between malignant transformation to thymic carcinoma, and 
the change in CD5 expression.

As the immunoreactivity for CD5 was negative in the 
thymic carcinoma cells in the present case, there was a possi-
bility of metastasis from other organs. However, two different 
thymic epithelial components coexisted in the resected chest 
wall tumor mass. Therefore, the present study hypothesized 
that the malignant tumor was not a metastatic tumor of other 
origins. Indeed, physical examination and 18F‑Fluorodeoxy 
glucose positron emission tomography findings revealed no 

Figure 4. H&E and immunohistochemical staining for CD5 in thymic carcinoma. (A) Tumor cell in squamous cell carcinoma were negative for CD5. The 
images show (B) the current combined tumor of thymoma and (C) previous thymoma resected by second salvage thoracotomy. The current and previous 
thymoma cells were positive for CD5. H&E, hematoxylin and eosin; CD, cluster of differentiation.

Figure 3. Micrograph of the left upper area of the resected tumor (square position). The area contained two separate components consisting of (A) squamous 
cell carcinoma and (B) type B2 thymoma.
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abnormalities, with the exception of in the right thoracic space 
where recurrent thymoma was present, suggesting that no 
primary metastatic squamous cell carcinoma lesions existed.

In conclusion, the present study reported a rare case of 
combined thymic squamous cell carcinoma and thymoma in 
an extrathymic lesion, which developed over the course of 
long‑term follow‑up for recurrent thymoma associated with 
myasthenia gravis. The present case had a history of immu-
nosuppressive agents and chemotherapy, however, suggested 
the possibility of malignant transformation in patients with 
thymoma associated with myasthenia gravis. The development 
and/or coexistence of malignant components in thymoma must 
be taken into consideration for the treatment and/or manage-
ment of patients with thymoma.
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