
© Journal of Thoracic Disease. All rights reserved.   J Thorac Dis 2016jtd.amegroups.com

Introduction

Primary pericardial synovial sarcoma is an extremely 
rare disorder (1). Because of its clinical rarity and wide 
histopathological diversity, its diagnosis may potentially 
be confused with various other pericardial diseases that 
show a pericardial mass with effusion on echocardiography 
and chest CT. Its most frequent presenting symptom 
is signs of cardiac tamponade; subsequent diagnostic 
imaging, including echocardiography or chest CT, reveals 
a pericardial mass requiring biopsy for diagnosis (2). 
Cytogenetic analysis is highly sensitive in the diagnosis and 
typically shows reciprocal chromosomal translocation (X;18 
p11.2;q11.2) (3). However, primary pericardial synovial 
sarcoma may have only systemic clinical manifestations, 
including fever, chill, and night sweats, with a large 
pericardial effusion but without a pericardial mass, and thus 
may represent a diagnostic challenge. We report the case of 
a 34-year-old patient with fever and recurrent pericardial 
effusion for 2 years, who was ultimately diagnosed with 
primary pericardial synovial sarcoma.

Case presentation

A 34-year-old male visited our hospital because of fever, 
chill, and malaise that had started 3 days before. The physical 
examination had no abnormal findings. After admission, 
the chest X-ray indicated cardiomegaly but the ECG 
showed normal sinus rhythm. Echocardiography showed 
a large pericardial effusion and 1,070 mL pericardial fluid 
of serosanguinous color was drained (Figure 1). Follow-
up echocardiography 5 days later showed no pericardial 
effusion and no sign of any mass. However, the patient still 
complained of fever, cough, and malaise, while blood tests 
found a C-reactive protein (CRP) level of 0.9 mg/L and 
a white blood cell count of 4,570/μL. Culture analysis of 
the pericardial fluid showed no bacteria or neoplastic cells. 
For further evaluation, polymerase chain reaction (PCR) 
analysis was performed for respiratory viruses, including 
adenovirus, respiratory syncytial virus A/B, influenza 
A/B virus, parainfluenza virus 1/2/3, rhinovirus A/B, 
metapneumovirus, and coronavirus, but was only positive 
for influenza A virus. The patient was diagnosed with a 
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respiratory viral infection and pericardial effusion. He was 
discharged without symptoms after 5 days antiviral therapy 
with a regular follow-up schedule, but he was not regularly 
followed up. During follow-up visits, echocardiography 
showed an initial mild amount of pericardial effusion (right 
side 18 mm, left side 3 mm at 2 weeks) that progressively 
increased to a moderate amount 3 months later, though 
without any clinical symptoms (Figure 2). Admission for 
evaluation was recommended, but the patient refused 
because of the lack of symptoms. However, 5 months 
after discharge he developed facial edema and dyspnea 
on exertion and he was readmitted for treatment and 
evaluation. Echocardiography showed a large pericardial 
effusion (right side 54 mm), while the chest CT, as well as 
confirming the effusion, revealed a pericardial cystic mass 
with pericardial thickening (Figure 3). Pericardiocentesis 
was performed and 1,150 mL of pericardial fluid was 
drained. However, analysis of the fluid showed no bacteria 

or malignant cells, while PCR for respiratory viruses and 
blood cultures also revealed nothing. After the symptoms 
had been relieved by pericardiocentesis during admission, 
the patient was recommended to undergo a surgical biopsy 
to confirm the diagnosis, but he insisted on discharge 
without further evaluation.

Seven months after the second admission, the patient 
was readmitted because of dyspnea on exertion with chest 
pain that had developed 2 days before. Echocardiography 
showed a 7.7×5.5 cm2 pericardial mass adjacent to the 
right atrium, with a small amount of pericardial effusion. 
Cardiac CT revealed a 6.3×10.1 cm2 ovoid pericardial 
mass compressing the right atrium (Figure 4). Surgical 
excision was performed, after which microscopic and 
immunohistochemically analyses were positive for bcl-2 
and CD99, while cytogenetic analysis confirmed reciprocal 
chromosomal translocation (X;18 p11.2;q11.2) (Figure 5). 

Figure 1 Parasternal long-axis echocardiographic view showing a 
large amount of pericardial effusion. 

Figure 2 Echocardiography showing a mild amount of pericardial 
effusion (1.8 cm on the right side).

Figure 3 Chest CT findings. Axial (A) and coronal (B) contrast-
enhanced CT images, showing localized pericardial effusion with 
septation and the thickened pericardium.
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The patient was then diagnosed with primary pericardial 
synovial sarcoma.

Discussion

We have described the case of a patient with a pericardial 
synovial sarcoma that had an unusual clinical presentation. 
Primary pericardial tumor is an extremely rare disorder 
(1-3). Pericardial cysts and pericardial lipomas are 
the most common benign pericardial tumors, while 
mesothelioma is the most common primary malignant 
tumor of the pericardium. Other primary malignant 
pericardial neoplasms include a wide variety of sarcomas 
and lymphomas (4). Primary pericardial sarcoma has a large 
range of histologic subtypes: angiosarcoma, undifferentiated 
sarcoma, fibrosarcoma, liposarcoma, rhabdomyosarcoma, 
and synovial sarcoma (5). Among these, pericardial synovial 
sarcoma is extremely rare; only 20 cases of synovial sarcoma 
of the pericardium have been reported in the English 
language literature (2,3). Histologically, synovial sarcoma 
has three subtypes: biphasic, monophasic, and poorly 
differentiated types. The biphasic type, the most frequent, 
consists of two components: epithelial and spindle cells. The 
monophasic type has only a spindle cell component and the 
poorly differentiated type has small round cells. The tumor 
has a slight predilection for the male sex, the average age at 
presentation is 35 years, and the most common symptoms 
are dyspnea on exertion and signs of cardiac tamponade 
resulting from a large pericardial effusion (1,3). The 

Figure 4 Cardiac chest CT angiographic findings. Axial (A) and 
coronal (B) contrast-enhanced CT images show a large ovoid mass 
on the right inferior side of the pericardial space, compressing the 
right atrium.
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Figure 5 Surgical excision was performed. (A) The tumor is located in the pericardium; (B) gross specimen shows a large, well-demarcated 
tumor; (C) photomicrograph shows biphasic synovial sarcoma in which epithelial and spindle-cell components are present (Haematoxylin & 
eosin, ×100).
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chest X-ray is the first tool for the differential diagnosis 
of dyspnea, followed by echocardiography or chest CT. 
The chest X-ray shows a varying degree of cardiomegaly 
and echocardiography reveals a large pericardial effusion 
with a pericardial mass of variable size, and therapeutic 
or diagnostic pericardiocentesis yields a large quantity of 
bloody pericardial effusion, but pericardial fluid analysis 
usually fails to reveal malignant cells (1-3). As in our 
case, generalized symptoms, including fever, cough, chest 
pain, and fatigue, may occur without any pericardial mass 
being seen on imaging studies; this poses a diagnostic 
challenge. Chest CT images of synovial sarcoma show a 
heterogeneous soft-tissue attenuation mass with pericardial 
effusion infiltrating into the myocardium and adjacent 
structures, but it needs to be distinguished from other 
types of sarcomatoid malignant mesothelioma that have 
a similar site of origin (1,6,7). A surgical biopsy and then 
cytogenetic analysis were needed to confirm the diagnosis 
of pericardial synovial sarcoma in our case, because there 
are wide diversities in the histopathologic findings and the 
immunological finding of bcl-2 and CD99-positive is not 
exclusive to synovial sarcoma (3).

The cytogenetic diagnosis  of  synovial  sarcoma 
identifies the presence of the fusion gene SS18-SSX by 
the reciprocal translocation t(X;18)(p11;q11): specifically, 
SYT-SSX1 fusion transcript in biphasic synovial sarcoma 
and SYT-SSX2 fusion transcript in monophasic synovial 
sarcoma (1,3). No effective treatment strategy has been 
determined because of the tumor’s rarity and highly 
aggressive behavior, which results in a median survival of 
25 months (1,2). Complete excision or near total removal 
was feasible in only 17–22.7% of the reported cases, 
and adjuvant chemotherapy and radiation therapy are 
recommended for residual or recurrent tumors (1,2,8.9). 
The most frequently encountered clinical picture of 
pericardial synovial sarcoma involves shortness of breath, 
signs of cardiac tamponade, and/or systemic manifestations 
such as fever, chill, fatigue, and weight loss. Diagnostic 
approaches, including chest X-ray, echocardiography, 
and chest CT, reveal cardiomegaly, a pericardial mass of 
variable size, with pericardial effusion; subsequent surgical 
biopsy is needed for tissue diagnosis. Nevertheless, two 
patients with pericardial synovial sarcoma reported in the 
literature showed cardiomegaly on the chest X-ray, but 
there was no visible pericardial mass on echocardiography 
during the initial diagnostic evaluation, as in our case. In 
one patient, the 11×12 cm2 pericardial mass was detected 
2 months later on a follow-up chest CT, while the other 

patient had pericardial thickening with local pericardial 
effusion and gadolinium-DTPA late enhancement on 
cardiac MRI, suggesting pericardial abscess; tissue resected 
by pericardiectomy was subsequently used to diagnose 
synovial sarcoma (1,7). A hemorrhagic pericardial effusion 
or signs of cardiac tamponade could be a diagnostic clue 
for pericardial malignancy (10). However, our case suggests 
that pericardial synovial sarcoma may present clinically with 
various symptoms related to pericardial effusion, including 
chest pain, dyspnea, and cardiac tamponade, together with 
systemic symptoms such as fever, chill, and fatigue. The 
quantity of pericardial effusion is variable and most cases 
show a pericardial mass, while fewer have no visible mass (2). 
It may pose a diagnostic challenge when the patient exhibits 
the systemic symptoms together with a varying degree 
of pericardial effusion but without a pericardial mass. 
Furthermore, if there are no elevated inflammatory makers, 
including erythrocyte sedimentation rate, CRP, and white 
blood cell count, no clinical signs of cardiac tamponade, 
and the pericardial fluid analysis reveals no bacterial or 
neoplastic cells, a large amount of non-hemorrhagic 
pericardial effusion could be diagnosed as idiopathic (10,11). 
However, as in our patient, non-hemorrhagic recurrent 
pericardial effusion may occur in an early case of malignant 
pericardial synovial sarcoma. Therefore, we believe that 
whenever idiopathic pericarditis is suspected on the basis of 
a recurrent large amount of non-hemorrhagic pericardial 
effusion, a rare pericardial malignancy should be considered 
as part of the differential diagnosis.
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