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Case

A 19-year-old male was referred to our medical center with 
dyspnea and orthopnea. Computed tomography (CT) of the 
chest showed a heterogeneously enhanced mass in the left 
side of the heart greater than 15 cm in diameter and severe 
compression of the left atrium (Fig. 1a, b). Echocardiogram 
findings revealed a large mass compressed left atrium and 
this was considered to be the cause of his symptoms.

At a week after diagnosis of cardiac tumor, surgical resec-
tion was performed via a median sternotomy. The tumor 
was found to be severely adhered to the anterior and lat-
eral walls of the left ventricle, and extended to the right 
ventricle and aorta, with an unclear border between it and 
the heart, making complete surgical resection difficult. To 
achieve adequate exposure, we added a fifth intercostal inci-
sion on the left side (Fig. 2a). We speculated that the tumor 
had arisen from the left ventricle, though the primary site 
was not determined. Intraoperative direct echocardiography 
revealed a solid tumor containing a hematoma-like portion 
and the intraoperative histological diagnosis was high-grade 
sarcoma. The tumor wall and hematoma-like tissue were 
resected as much as possible, which relieved compression of 
the left atrium and ventricle. The patient recovered unevent-
fully, and preoperative dyspnea and orthopnea disappeared.

Grossly, the tumor was gray–white with marked hem-
orrhage and necrosis. Microscopically, spindle cells with 
sparse cytoplasm and ovoid hyperchromatic nuclei with 
inconspicuous nucleoli were arranged in dense cellular 
sheets with staghorn-shaped vasculature. Mitotic rate was 
high (20–30/10 HPF) (Fig. 2b, c). Immunohistochemical 
staining showed diffusely positive for Bcl-2, partially posi-
tive for CK (AE1/AE3) and CD99, and negative for EMA, 
S-100 protein, myogenin, SMA, desmin, and CD34. These 
findings suggested that the tumor was a monophasic synovial 

Abstract  We present a case of primary synovial sarcoma 
arising from the left heart, an extremely rare occurrence, 
with a large amount of necrotic tissue, which suggested a 
poor prognosis. After incomplete tumor resection, chemo-
therapy and radiation therapy were performed; however, 
PET/CT findings at 26 months after the operation revealed 
local recurrence. Although we performed two additional 
operations following chemotherapy, the patient died from 
local recurrence at 36 months after the initial operation. In 
this case of synovial sarcoma arising from the left heart, 
even though aggressive multimodality therapy was per-
formed, the prognosis was still poor.
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Introduction

A primary synovial sarcoma of the heart is extremely rare 
and the prognosis is poor [1, 2]. We treated a patient with 
a primary synovial sarcoma of the left heart with a large 
amount of necrotic tissue.
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sarcoma. Molecular genetic study showed transcription of 
the t(X;18) SYT–SSX1 fusion transcript, which led to a final 
definitive diagnosis of monophasic synovial sarcoma.

The patient underwent two courses of postoperative 
chemotherapy with adriamycin (45 mg/day on day 1–2) and 
ifosfamide (3.5 g/day on day 1–5) every 1 month, followed 
by radiation therapy at a dose of 5000 Gy over 5 weeks. At 
7 months after the operation, PET/CT showed no recurrence 
(Fig. 1c, d). However, at postoperative 26 months, a PET/CT 
revealed local tumor recurrence without signs of metastasis. 
The recurrent tumor had spread around the left pulmonary 
vein, left atrium, and posterior wall of the left ventricle. 
After two courses of chemotherapy with adriamycin and 
ifosfamide, tumor reduction was observed.

A second operation was performed at 28 months after the 
initial surgery for prognostic improvement. We attempted 
resection of the tumor as much as possible, which showed 
expansion between the posterior left atrial wall and posterior 

left ventricular wall. The resected specimen consisted of 
white friable tissue and brown fluid. Prognosis was con-
sidered to be very poor without surgical resection, so we 
performed the third surgery at 36 months after the initial 
operation. Unfortunately, his heart function deteriorated 
after the operation and he died. The cause of heart failure 
was suspected to be invasion of tumor to coronary artery. 
Autopsy was rejected by his family.

Discussion

The incidence of primary cardiac sarcoma is extremely low. 
While angiosarcomas account for 31% of all sarcomas and 
rhabdomyosarcomas for 21%, synovial sarcomas comprise 
only 5% [1]. Most primary cardiac synovial sarcomas arise 
from the pericardium (41.4%) or right atrium (24%), while 
that from the left ventricle has only been reported in three 

Fig. 1   Computed tomography (CT) of the chest showing a heteroge-
neously enhanced mass in the left heart and b severe compression of 
the left atrium. At 7 months after the operation, CT showed no recur-

rence (c, d). Ao aorta, RA right atrium, RV right ventricle, LA left 
atrium, LV left ventricle
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cases prior to this one, with complete resection found to be 
anatomically difficult in each [2]. In the present case, we 
considered that the tumor arose from the left ventricle or 
left atrium. Complete resection was anatomically difficult 
because of invasion to the left ventricle, which was also a 
factor related to the poor prognosis of our patient.

A primary synovial sarcoma with a large amount of 
necrotic tissue is extremely rare, though gross pathologi-
cal findings of a synovial sarcoma vary [2]. Some previ-
ous reports have noted that the tumor mass showed friable 
appearance with some necrotic regions or cystic regions. In 
the present case, the tumor was severely adhered on the left 
ventricle, and contained large amounts of necrotic tissue and 
hematoma. Burke et al. showed that the presence of necrosis 
in cases with other types of primary cardiac sarcoma was a 
risk factor for early mortality [3]. The poor prognosis of our 
patient was consistent with that report, though occurrence in 
the left ventricle was also a factor in early death.

The prognosis of patients with a cardiac synovial sar-
coma is poor and no effective strategy has been established. 
Despite possible anatomic difficulties, a wide surgical exci-
sion should be attempted, because the main cause of death 
is local recurrence. Although surgical resection is indispen-
sable for treatment, the survival rate at 1 and 5 years after 
surgery has been reported to be only 59.9 and 29.9%, respec-
tively [2]. While it has not been established whether chemo-
therapy improves survival, some authors have reported that 
adjuvant chemotherapy improved prognosis [1, 2]. On the 
other hand, the efficacy of radiation therapy remains uncer-
tain, though some have recommended that in cases with a 
positive resection margin [4].

Conclusion

We treated a case of primary synovial sarcoma of the left 
heart with a large amount of necrotic tissue, which suggested 
a poor prognosis. Although aggressive multimodal therapy 
including three surgical procedures was performed, the 
patient died at 36 months after the first operation.
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Fig. 2   a Gross appearance of tumor from intercostal incision. The 
border between tumor (yellow arrow) and left ventricle was not clear. 
b Resected tumor contained necrotic and hemorrhagic portions. c 
Spindle cells with sparse cytoplasm and ovoid hyperchromatic nuclei 
with inconspicuous nucleoli were arranged in dense cellular sheets 
with staghorn-shaped vasculature. Mitotic figures were numerous 
(hematoxylin and eosin, ×200). LV left ventricle
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