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A primary cardiac synovial sarcoma visualized
through the mitral valve.

CENTRAL MESSAGE

Primary cardiac synovial sar-
comas are rare cardiac tumors

and mandate surgical resection.
This case report details a novel,
robotic, minimally invasive exci-
sion of this rare neoplasm.

See Commentary on page 107.
Video clip is available online.

Primary cardiac synovial sarcomas are rare cardiac tumors,
with only 60 reported cases in the literature.1 Surgical resec-
tion is mandatory, but to date only the traditional approach
though a median sternotomy has been described. This case
report details a robotic, minimally invasive excision of a pri-
mary cardiac synovial sarcoma.
CLINICAL SUMMARY
The patient is a 19-year-old man who presented with a

1-week history of vague chest pain, episodic lightheaded-
ness, and a systolic ejection murmur. An echocardiogram
showed a well-circumscribed 6.6 3 3.0-cm left ventricular
mass, with multiple calcifications and evidence of necrosis.
The mass was attached to the posteromedial papillary
muscle and exhibited movement into the left ventricular
outflow tract (Figure 1, A, and Video 1). The maximal
gradient was 22 mm Hg, and the ejection fraction was
normal. Given these findings and the symptomatic nature
of the lesion, the patient elected to undergo a minimally
invasive robotic resection.

After induction of general anesthesia with a double-
lumen endotracheal tube, a right groin cutdown was per-
formed, and the femoral vessels were cannulated with a
20F arterial cannula and 25F long venous cannula. A right
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minithoracotomy in the 4th intercostal space was then per-
formed, and the pericardium was incised and tacked to
the lateral thoracic wall. Cardiopulmonary bypass with
moderate hypothermia was used after adequate activated
clotting time was achieved. The robotic arm trocars were
introduced through separate stab incisions in the 3rd, 5th,
and 6th intercostal spaces, and the camera trocar was situ-
ated within the right minithoracotomy. The robot (DaVinci
Xi; Intuitive Surgical, Sunnyvale, Calif) was then docked.
The heart was arrested by crossclamping the aorta with a
Chitwood clamp and infusing antegrade del Nido cardiople-
gia directly into the aortic root through a long aortic root
vent.

A left atriotomy was made, and a dynamic mitral
retractor was inserted deep into the left ventricle, providing
excellent exposure. The tumor was noted to occupy most of
the left ventricular cavity (Figure 1, B, and Video 1). The
origin of the tumor was confirmed to be at the level of the
posteromedial papillary muscle. The insertion of the tumor
into the muscle was transected, and a figure-of-eight suture
was placed at the base of the tumor for extraction. With
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FIGURE 1. Perioperative Echocardiographic and Intraoperative Images. A, Preoperative echocardiogram showing a mobile 6.6 cm tumor (arrow) with

movement toward the left ventricular outflow tract. B, Intraoperative view of the tumor (arrows) through the mitral valve. C, Intraoperative view of the

left ventricle following tumor extraction. D, Post-operative echocardiogram showing no residual disease, trace mitral regurgitation.
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gentle traction, the tumor was delivered into the left atrium
and out of the heart with an endoscopic bag (EndoCatch;
Medtronic, Minneapolis, Minn). The mitral valve and
ventricle were carefully inspected; a small flail chorda ten-
dinea was identified and repaired with a plication suture
VIDEO 1. Preoperative echocardiogram showed a large 6.6 cm tumor in

the left ventricle, with movement into the left ventricular outflow tract. Ro-

botic resection was achieved via a left atriotomy. Video available at: https://

www.jtcvs.org/article/S2666-2507(20)30076-6/fulltext.
(Figure 1, C, Video 1). The atriotomy was closed, and the
patient was weaned from cardiopulmonary bypass without
inotropic support. Intraoperative transesophageal echocar-
diogram demonstrated normal ventricular function, trace
mitral regurgitation, and no evidence of residual tumor
(Figure 1, D, and Video 1). The total cardiopulmonary
bypass time was 82 minutes.
The patient was transported to the intensive care unit

and extubated 3 hours later. He was discharged on the
fourth postoperative day, after an uneventful recovery.
The final pathologic examination revealed a poorly differ-
entiated, high-grade synovial sarcoma (Figure 2, A and B).
Fluorescence in situ hybridization was notable for SYT
gene rearrangement, a characteristic feature of synovial
sarcomas. The patient subsequently completed 6 cycles
of adjuvant chemotherapy with doxorubicin and ifosfa-
mide. At a 15-month follow-up, there was no evidence
of recurrent disease and only trace physiologic mitral
regurgitation (Figure 2, C). The patient provided informed
consent for the publication of the study data.

DISCUSSION
Approximately 80% of primary cardiac tumors are

benign and 20% malignant. Sarcomas are the most com-
mon malignant cardiac tumors, but synovial sarcomas
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FIGURE 2. Pathological Examination and Follow-UpMagnetic Resonance Imaging. A, Gross pathology of the cardiac synovial sarcoma (scale bar, 1 cm).

B, Hematoxylin and eosin histology of the lesion. C, Magnetic resonance imaging of the heart after 15 months, showing no recurrent disease.
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account for only 4.2% of these. There are only 54 published
articles describing cardiac synovial sarcomas, with a total of
60 patients (mean age, 37.1 years; male, 75%). The median
survival is approximately 24 months, and 1-year and 5-year
survivals are 59.9% and 29.9%, respectively, with chemo-
therapy and age significantly affecting overall survival.1

Surgical resection is indispensable, but only traditional ap-
proaches through a median sternotomy have been
described.

There is limited experience with robotic resection of car-
diac neoplasms, and most applications have been confined
to benign lesions, namely atrial myxomas and papillary
fibroelastomas.2-4 A single case involving resection of a
primary cardiac lymphoma has been described.5 For cardiac
tumor resections, robotic technology offers superior visual-
ization, shorter lengths of stay, and higher quality of life
scores.2,4 Our case suggests that oncologic outcomes are
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preserved as well, with no recurrence of disease after
15 months. This case thus demonstrates the feasibility of
a minimally invasive robotic resection for rare malignant
cardiac tumors.
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