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Abstract

Primary cardiac synovial sarcoma is a rare entity, arising from the pericardium or the chambers of the heart. It presents in the
4™ decade of life with a striking male predisposition. We describe an unusual case of a 22-year-old female who presented with
complaints of dyspnoea on exertion, palpitations, and chest pain. Trans-thoracic echocardiography was suggestive of a cystic
pericardial mass with pericardial effusion anterior and lateral to the right ventricle. Computed tomography scan (CT scan) revealed
thick-walled predominantly cystic lesion over the left ventricle with gross pericardial effusion with internal septations. These
findings were suggestive of an infected pericardial cyst. Upon surgery, an adherent mass in the pericardial cavity was found which
was not separable from the right heart structures, the great vessels, and the left ventricle. Biopsy was taken, histopathology was
suggestive of spindle cell neoplasm, and an immunohistochemistry analysis revealed Transducin-like enhancer of split 1 (TLE 1)—
positive malignant spindle cell tumour likely synovial sarcoma. After surgery, the patient received serial adjuvant chemo-radiation
therapy. The synovial sarcoma masqueraded as effusive constrictive pericarditis, due to which it eluded preoperative diagnosis.
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Introduction

Cardiac tumours are rare entities. Seventy-five percent
of tumours are benign and the overall incidence is 0.15%
[1]. Primary malignancies of the heart are rarer, with a
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prevalence between 0.001 and 0.03%. Sarcomas are the
commonest malignant tumours of the heart including
myosarcoma, liposarcoma, angiosarcoma, fibrosarcoma,
leiomyosarcoma, osteosarcoma, synovial sarcoma, rhab-
domyosarcoma, neurofibrosarcoma, malignant fibrous
histiocytoma, and undifferentiated sarcoma. Incidence of
primary synovial sarcoma from the heart is reported to be
around 3% and around 5% from the pericardium. With a
predilection to arise from the right-sided chambers, syno-
vial sarcomas often elude diagnosis until overt dyspnoea
develops [2, 3]. The following case report describes how
the synovial sarcoma masqueraded as effusive constric-
tive pericarditis.

Case report

A 22-year-old female presented with a diagnosis of effu-
sive constrictive pericarditis with a pericardial mass. She
had dyspnoea on exertion, palpitations, and chest pain for
2 years. Systemic examination findings noted a normal
heart rate, blood pressure, and respiratory rate; the jugular
vein was distended. Heart sounds were muffled. She was
taking beta-blockers and diuretics.
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Chest X-ray demonstrated widened cardiac silhouette
with mediastinal widening and consolidation in the lower
lobe of the left lung. Computed tomography (CT) reported
a gross pericardial effusion with internal septations, and cal-
cification at the aortopulmonary window with compression
of the left lower lobe bronchus resulting in consolidation/
collapse of basal segment of the left lower lobe. A thick-
walled predominantly cystic lesion was noted over the left
ventricle with an ill-defined stalk extending to the aortic
and pulmonary roots measuring approx. 15 cm X 12 cm. The
cystic lesion had tiny calcifications as well. Multiple lymph
nodes were noted in the right brachiocephalic, pre-vascular,
para-tracheal, and subcarinal regions, with the largest size
of 10 mm. Left-sided pleural effusion and hepatomegaly
were also noticeable on the computed tomography scan (CT
scan). These radiological findings were suggestive of an
infected pericardial cyst or a cold abscess (Fig. 1a).

Trans-thoracic echocardiography (TTE) was suggestive
of a cystic pericardial mass around 4.5 % 6.9 cm lateral
to and compressing the left ventricle, with pericardial
effusion of 0.8 cm anterior to and 1.1 cm lateral to the
right ventricle. Inferior vena cava was distended 2.2 cm
with <20% inspiratory collapse. Septal bounce and annu-
lus reversus were present. These findings were consist-
ent with the diagnosis of effusive constrictive pericarditis
with pericardial cyst (Fig. 1b). The patient was planned
for elective pericardiectomy under general anaesthesia.
Upon sternotomy, a thickened pericardium with about 2 L.
of pericardial effusion was found. A solid globular mass
of around 25 cm X 20 cm was noted within the pericardial
cavity, which was completely adhered with the anterior
and lateral surfaces of the heart including the right and

left ventricles, the right atrium, the great vessels, and the
superior vena cava up to the level of the innominate vein
were fixed with the mass; the right border of the mass was
not separable from the pericardium as well. A small por-
tion of the right ventricle was visible inferior to the mass.

The mass was non-resectable due to extensive involve-
ment. Hence, a biopsy was taken and further procedure was
abandoned (Fig. 2). The patient did well in the immediate
postoperative period and was discharged after 5 days postop-
eratively. Metastatic workup in the form of chest and spine
X-ray, ultrasonography of the whole abdomen and pelvis,
and CT of the head (CT scan) were done which revealed no
primary source or any systemic metastasis.

The histopathology showed spindle to ovoid cells in short
storiform and ill-formed fascicles. The cells displayed pleo-
morphism with vesicular chromatin and scant cytoplasm
with atypical mitotic figures seen in 2 to 3 cells per 10
high-power fields, which was suggestive of a spindle cell
neoplasm. Immunohistochemistry revealed positive stain
for nuclear protein Ki 67, B-cell lymphoma-2 (BCL-2),
Transducin-like enhancer of split 1 (TLE-1), and vimen-
tin, suggesting that the tumour was a malignant spindle cell
tumour, likely synovial sarcoma (Fig. 3). Molecular analysis
could not be completed in our case due to fixative technique.

As the tumour was non-resectable, palliative chemo-
therapy was planned after thoroughly discussing the case
with the patient and her family. She is undergoing adjuvant
chemotherapy using vincristine, adriamycin, and cyclophos-
phamide (VAC) regimen. She received 2 mg of vincristine
as the total dose per course, adriamycin at 70 mg/m?, and
cyclophosphamide at 600 mg/m?, administered as intrave-
nous bolus infusion. The patient is scheduled to receive six

Fig.1 (a) Chest X-ray and computed tomographic images demon-
strating enlarged cardiac silhouette and mediastinal widening with
left lower lobe consolidation. CT demonstrating massive pericardial
effusion (labelled — e) and a cystic mass adjacent to the left ventricle

(yellow arrow). (b) Trans-thoracic echocardiography confirming pres-
ence of cystic mass posterolateral to the left ventricle (yellow arrow)
with pericardial effusion (labelled — e)



302 Indian Journal of Thoracic and Cardiovascular Surgery (May-June 2023) 39(3):300-304

Fig.2 Intraoperative image of the tumour (marked with double
arrows) which was fixed to the great vessels, superior vena cava, right
atrium, right ventricle, and left ventricle. RV, free portion of the right
ventricle visible below the mass; asterisk symbol indicates biopsy site;
P, parietal pericardium, which was densely adherent with the mass

courses of adjuvant chemotherapy at 21-day intervals, fol-
lowed by radiation therapy.

This patient is being followed up at our cardiothoracic
outpatient clinic every 3 months. After chemo-radiation
therapy, her surgical options will be re-evaluated.

Discussion

Primary cardiac synovial sarcomas are an exceedingly rare
entity, with very few cases described in literature. These
tumours have a strong male predilection with a male to
female ratio of 2.5-3:1. Most synovial sarcomas arise in
the extremities and are notable among children and young
adults; however, cardiac synovial sarcomas have been
reported mostly in the 3™ or 4" decade of life. Synovial sar-
comas frequently arise from the right-sided heart structures
twice as common as the left and the atrium is also the most
frequently involved structure [4]. Dyspnoea is the common-
est presentation, whereas chest pain and other cardiorespira-
tory symptoms are less frequently seen.

Several non-cardiorespiratory and non-specific symptoms
have also been reported with less frequency. Physical signs
of heart failure, such as distended jugular vein, ascites, pedal
oedema, tachypnoea, and a hyperdynamic precordium, are
notable findings. Patients can also present with tamponade
physiology, added heart sounds, pulsus paradoxus, tachycar-
dia, and hyper- or hypotension. Laboratory parameters are
usually non-specific with elevations in liver enzymes, lactate
dehydrogenase, adenosine deaminase, C-reactive protein,
and erythrocyte sedimentation rate being noted in previous
patient series. TTE and plain or contrast-enhanced CT scan
are mostly utilised for imaging cardiac tumours; however,
TTE alone is less useful in cases with large pericardial effu-
sions. Cardiac magnetic resonance imaging (MRI) has an

Fig.3 Histopathology and immunohistochemical (IHC) staining demonstrating (a) spindle to ovoid cells in short storiform and ill-formed fasci-
cles; positive IHC stains for (b) Bcl-2, (¢) Ki-67, (d) TLE-1, and (e) vimentin
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added advantage over CT scan in clarity of tumour extent
as well as for pericardial thickening [5].

Histologically, synovial sarcomas are characterised as
either monophasic or biphasic based on cellular morphol-
ogy and types. The translocation t(X;18)(p11;ql1), associ-
ated with the formation of fusion oncogene SYT-SSX1 or
SYT-SSX2, is exclusively seen with this tumour. Positive
immunohistochemical markers include vimentin, B-cell lym-
phoma-2 (Bcl-2), nuclear protein Ki-67, epithelial membrane
antigen (EMA), and anti-cytokeratin monoclonal antibodies
(AE1/AE3) [6]. Transducin-like enhancer of split 1 (TLE-
1) is a relatively new immune histochemical marker that is
considered very sensitive and specific for cardiac synovial
sarcomas, performing better than other known immunohis-
tochemical markers and correlates well with t(x;18) mutation
and can significantly aid in the pathologic diagnosis [7].

While surgical excision is considered standard treatment,
massive tumours present challenge for reconstruction of the
cardiac structures involved as well as incomplete resection
due to extensive involvement. Local recurrence and distant
metastasis were the chief adverse events in patients undergo-
ing surgical resection with adjuvant chemo-radiation therapy
(CRT) and a survival of 59% at 1 year and 29.9% at 5 years
was reported. The role of adjuvant chemotherapy is still
under evaluation with VAC regimen. This combination is
the most frequently used chemotherapeutic agents. In view
of the intraoperative findings and the chemotherapy regimen
the patient is on that includes adriamycin, an echocardiogram
will be performed at the end of each treatment cycle to reas-
sess the functional status of the heart.

Coli et al. reported in their analysis of 55 cases that com-
plete resection could only be performed in 23 out of the 55
candidates and a survival rate of 75% at 24 months following
complete resection as compared to 55% without resection.
Advanced age and absence of adjuvant CRT were found to
be significantly associated with reduced survival, whereas
complete surgical resection along with adjuvant CRT dem-
onstrated a more favourable outcome. CRT in the absence of
surgical resection has also shown survival benefit [8]. There
are reports of adriamycin and doxorubicin showing some
improvement in survival [9]. The most recent echocardiogram
done 3 months after surgery following adjuvant CRT showed
regression of the mass and mild tricuspid regurgitation and
the patient remains symptom free and is off anti-failure drugs.

Conclusion

Primary cardiac synovial sarcomas are a rare entity. The
present case eluded diagnosis preoperatively and the tumour
was non-resectable. Patients with primary cardiac synovial
sarcoma have an overall poor prognosis due to lack of expe-
rience from rarity of the disease, as well as the involvement

of critical structures within the heart, due to which it is
often impossible to fully resect the malignancy. Adjuvant
chemotherapy offers a better prognosis to the overall sur-
vival. Although rare, cardiac sarcomas can be an elusive
diagnosis and as such a high index of suspicion should be
kept in evaluating patients with a cystic lesion in the setting
of pericardial effusion and constrictive pericarditis.

Key take home message

Primary cardiac synovial sarcoma of the heart is a rare
entity. Immunohistochemistry (IHC) and molecular analy-
ses play an important role in the pathological confirmation
of this tumour. Complete surgical resection may not be fea-
sible in many cases due to its location. However, there is
no standard regime, but adriamycin-based chemotherapy is
commonly used and offers better prognosis and overall sur-
vival in combination with radiation therapy.
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