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Abstract. Primary pulmonary synovial sarcoma is a rare 
lesion that occurs in 0.5% cases of lung malignancies. Chest 
computed tomography (CT) reveals a heterogeneously 
enhancing mass in the lobe or hilum of the lungs, frequently 
calcified and with pleural invasion. Involvement of the medias-
tinum in the course of primary pulmonary synovial sarcoma, 
in particular detection of a large mass in the mediastinum as 
the sole initial imaging manifestation, is extremely rare, which 
may contribute to a delayed diagnosis or misdiagnosis. The 
present case report describes an extremely rare case of a patient 
with primary pulmonary synovial sarcoma presenting with a 
large mass in the left upper mediastinum. A 59‑year‑old patient 
was admitted to the Department of Respiratory Medicine 
of Taizhou People's Hospital in May 2014, complaining of a 
persistent cough and blood sputum for 2 weeks. Following 
admission, a chest CT showed a large mass in the left upper 
mediastinum. Thoracoscopy was performed and revealed 
that the left pulmonary artery was engulfed by the mass, 
and thus surgical resection of the tumor was abandoned. The 
patient was definitively diagnosed with primary pulmonary 
synovial sarcoma following the histopathological and immu-
nohistochemical analysis of biopsy specimens obtained via 
thoracoscopy. Following the final diagnosis, the patient was 
transferred to the Department of Oncology for chemotherapy 
treatments with ifosfamide and doxorubicin. Unfortunately, no 
partial regression was achieved after two rounds of chemo-
therapy, and the patient was lost to follow‑up 3 months after 
the diagnosis was confirmed. The present case may promote 
the consideration of primary pulmonary synovial sarcoma in 
the differential diagnosis of patients who present with a large 
mass in the mediastinum.

Introduction

Primary pulmonary synovial sarcoma is a rare lesion that 
occurs in 0.5% cases of lung malignancies (1). It is a highly 
aggressive malignant neoplasm that may arise from the lung 
parenchyma, bronchial tree or pulmonary arteries (1). It is 
more common in males and, unlike other malignancies, it has 
not been associated with cigarette smoking (1). The diagnosis 
of primary pulmonary synovial sarcoma requires clinical, 
radiological, pathological and immunohistochemical investi-
gations to exclude alternative primary tumors and metastatic 
sarcoma (2). Immunohistochemistry and cytogenetic studies 
have reported an increasing incidence of primary synovial 
sarcomas among pulmonary synovial sarcomas (1‑3). 

Primary pulmonary synovial sarcoma has no diagnostic 
radiological features and the differential diagnosis of this 
tumor is very difficult. Chest computed tomography (CT) 
reveals a heterogeneously enhancing mass in the lobe or hilum 
of the lung, frequently calcified and with pleural invasion (4‑6). 
However, involvement of the mediastinum, particularly 
presenting with a large lump mass in the mediastinum as the 
sole initial imaging manifestation, in the course of primary 
pulmonary synovial sarcoma is extremely rare, which may 
contribute to a delayed diagnosis or misdiagnosis. To the 
best of our knowledge, there are no prior reports describing 
a primary pulmonary synovial sarcoma presenting with a 
large lump mass in the mediastinum as the sole initial imaging 
manifestation in the English‑language literature. The present 
study describes a case finally diagnosed as primary pulmonary 
synovial sarcoma, which initially manifested as a large lump 
mass in the mediastinum.

Case report

The present study was conducted in accordance with the 
Declaration of Helsinki and approved by the Ethics Committee 
of Taizhou People's Hospital (Jiangsu, China). Written informed 
consent was obtained from the patient. A 59‑year‑old patient 
was admitted to the Department of Respiratory Medicine of 
Taizhou People's Hospital in March 2014 complaining of a 
persistent cough and blood sputum for 2 weeks. The patient 
had no prior history of lung disease, but had a 30‑year history 
of tobacco use, smoking one pack of cigarettes per day 
for 25 years. Following admission, physical examinations 
revealed a body weight of 65 kg, body height of 173 cm, body 
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temperature of 37˚C, pulse of 86 bpm, respiratory rate of 
18 bpm and blood pressure of 110/72 mmHg. The patient had 
yellow skin and bloodshot eyes, but no cyanosis of the lips. 
No enlargement of superficial lymph nodes of the neck and 
no abnormality was detected in the cardiopulmonary physical 
examination.

At the initial examination, laboratory results were as 
follows: Red blood cells, 3.98x1012/l (4‑5.5x1012/l); hemo-
globin, 118 g/l (120‑160 g/l); white blood cells, 4.57x109/l 
(4‑10x109/l); platelets, 121x109/l (100‑300x109/l); and 
erythrocyte sedimentation rate, 23  mm/h (0‑15  mm/h). 
Biochemical examination revealed the following results: 
Total serum protein, 61.6 g/l (66‑87 g/l); albumin, 29.6 g/l 
(35‑54 g/l); globulin, 32 g/l (20‑40 g/l); C‑reactive protein, 
17  mg/l (0‑5.0  mg/l); serums carcinoembryonic antigen, 
5.12 ng/ml (0‑6.5 ng/ml); neuron‑specific enolase, 9.45 ng/ml 
(0‑20.0 ng/ml); and CYFRA 21‑1, 1.21 ng/ml (0.1‑3.3 ng/ml). 
Chest CT revealed a large lump mass in left upper mediastinum 
(Fig. 1A and B). Thoracoscopy was performed and revealed 
that the left pulmonary artery was engulfed by the lump mass. 
As a result, the surgical resection of the tumor was abandoned. 
The patient was confirmed with a diagnosis of primary pulmo-
nary synovial sarcoma following the histopathological and 
immunohistochemical analysis of biopsy specimens via thora-
coscopy. Histologically, the lesion was composed of bundles 
of spindle‑shaped cells, with areas of necrosis, sclerosis and 
hyalinosis (Fig. 2). Immunohistochemically, the tumor cells 
were positive for epithelial membrane antigen (EMA), CD99, 
B‑cell lymphoma 2 (bcl‑2) and vimentin (Figs. 3 and 4), but 
negative for S‑100, SyN, Myo‑D1 and CD20. Based on all 

of these findings, primary pulmonary synovial sarcoma was 
definitely diagnosed.

Following confirmation, the patient was transferred to the 
Department of Oncology for chemotherapy treatments with 
ifosfamide (2.5 g/m2 i.v., day 1‑3) and doxorubicin (25 mg/m2 
i.v., day 1‑3), which were planned to be repeated every 21 days. 
Unfortunately, no partial regression was achieved after two 
rounds of chemotherapy, and the patient was lost to follow‑up 
3 months after diagnosis.

  A

  B

Figure 1. Computed tomography scan showed a large lump mass in left upper 
mediastinum, but no significant lesion in the left lung. (A) Lung window and 
(B) mediastinal window.

Figure 2. Histopathological analysis revealed the lesion was composed of 
bundles of spindle‑shaped cells, with areas of necrosis, sclerosis and hyali-
nosis (stain, hematoxylin and eosin; magnification, x100). 

Figure 3. Immunohistochemical staining revealed the tumour cells were posi-
tive for B‑cell lymphoma 2 (stain, hematoxylin and eosin; magnification, x200). 

Figure 4. Immunohistochemistry staining revealed the tumour cells were 
positive for vimentin (stain, hematoxylin and eosin; magnification, x200).
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Discussion

Primary pulmonary synovial sarcoma is rare, constituting 
<0.5% of all pulmonary malignancies (7) and ~10% of all 
primary pulmonary sarcomas (8). Primary pulmonary synovial 
sarcomas may arise from the parenchyma, tracheobronchial 
tree or pulmonary artery, and are designated as mesenchymal 
tumors in the World Health Organization classification (9).

Clinical symptoms of primary pulmonary synovial 
sarcoma may be associated with the histological type, region, 
size and degree of differentiation of the tumor (10). Patients 
suffering from primary pulmonary synovial sarcomas may 
have no overt symptoms during the initial stages; however, as 
the disease progresses, they are likely to present with a cough, 
chest pain caused by the tumor, hemoptysis from erosion of 
the airways and dyspnea caused by obstructive pneumonia (4).

Radiographic and subsequent CT imaging of the chest 
are typically conducted as primary investigative measures 
in the diagnosis of primary pulmonary synovial sarcoma. A 
chest CT scan showed that the majority of the masses were 
well‑defined and measured >5 cm, displaying heterogeneous 
enhancement using intravenous contrast materials. Tumors of 
this type are often calcified and exhibit invasion of the pleura, 
resulting in pleural effusion (4,11). To the best of our knowl-
edge, involvement of the mediastinum, particularly presenting 
with a large lump mass in the mediastinum as the sole initial 
imaging manifestation, in the course of primary pulmonary 
synovial sarcoma is extremely rare, which may have been a 
factor in the delayed diagnosis or misdiagnosis. We speculate 
a number of possible causes: i) The tumor in the present case 
may have originated in the left pulmonary artery and grew 
to the left upper mediastinum; or ii)  the characteristics of 
expansive growth, well‑defined with coated or fake capsule 
formation of the tumor resulted in clear delineation between 
the tumor and the lung.

Diagnosis of primary pulmonary synovial sarcoma was 
based on pathological and immunohistochemical analyses, 
as well as physical and radiological examinations to exclude 
alternative primary tumors and metastatic sarcoma. 
Primary pulmonary synovial sarcomas are of four subtypes: 
Monophasic fibrous (spindle), monophasic epithelial, biphasic 
and poorly differentiated, among which the former two are 
most common (12). Immunohistochemical examination may 
be useful in differentiating synovial cell sarcomas from 
other sarcomas. In recent studies, synovial cell sarcomas 
were shown to be almost uniformly positive for vimentin and 
bcl‑2, as well as positive for EMA in 55‑91% of cases, cyto-
keratin in 70%, and CD99 in 90% (13,14). In the present case 
study, histological results revealed that the neoplastic cells 
were of moderate size with obvious nucleoli and thick cell 
membranes, as well as with varying arrangements of epithelial 
cells and spindle cells. The following immunohistochemical 
analysis revealed that the tumor cells were positive for EMA, 
bcl‑2, CD99 and vimentin, but negative for S‑100, SyN, 
Myo‑D1 and CD20. On the basis of these results, primary 
pulmonary synovial sarcoma was diagnosed. Cytogenetic 
testing may be performed when diagnosis is unclear, which 
is a new diagnostic method for synovial sarcoma (15). The 
t (X;18) (p11.2;q11.2) translocation, commonly identified in 
synovial sarcoma, results from the fusion of the SYT gene on 

chromosome 18 to either of two closely related genes, SSX1 
and SSX2, on chromosome X.

To the best of our knowledge, complete surgical resection 
is preferred therapy for patients with primary pulmonary 
synovial sarcoma. Recent studies reveal that patients able 
to undergo complete surgical resection have significantly 
improved survival compared with patients with positive 
surgical margins or unresectable tumors (16‑18). Radiotherapy 
has no apparent effect on the control of local disease or overall 
survival. Chemotherapy reported in unresectable primary 
pulmonary synovial cell sarcoma is very rare and often 
administered in palliative cases where surgical resection is not 
possible (6). Spillane et al (19) reported that synovial sarcoma 
is chemosensitive to ifosfamide and doxorubicin, with an 
overall response rate of ~24%. The study formed the rationale 
for offering chemotherapy to patients with pulmonary syno-
vial sarcomas. In response to the left pulmonary artery was 
wrapped by the tumor, the patient in the present case study 
was referred for palliative chemotherapy using ifosfamide and 
doxorubicin. Unfortunately, no partial regression was achieved 
after two rounds of chemotherapy and the patient was lost to 
follow‑up 3 months after diagnosis.

In conclusion, primary pulmonary synovial sarcoma 
presenting with a large lump mass in the mediastinum as the 
sole initial imaging manifestation is extremely rare, which 
may have been a factor in the delayed diagnosis or misdiag-
nosis. In this situation, the raised awareness of diagnosis and 
knowledge concerning the clinical presentation of primary 
pulmonary synovial sarcoma are key factors in ensuring an 
immediate diagnosis and adequate intervention.
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