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Commentary: Taking to heart the
challenge of primary
cardiac sarcoma
Michael J. Reardon, MD

CENTRAL MESSAGE

Cardiac sarcoma is a rare disease
with poor prognosis. Surgery
extends survival and remains the
mainstay of therapy. The evalua-
tion and care are best under-
taken in centers of excellence.
Vinod Ravi, MD, and Michael J. Reardon, MD

Primary cardiac sarcoma is a rare disease with which few
surgeons or even institutions gain substantial experience.
We recently reviewed a 42-year experience in the Surveil-
lance, Epidemiology, and End Results (SEER) database
covering 10,038,818 records from which 442 cases of pri-
mary cardiac sarcoma were extracted for study.1 The pa-
tients tend to be young, with a mean age of 47.2 years.
Survival in this national study was poor, with a mean sur-
vival of 7 months and 1-, 3-, and 5-year survivals of
40.7%, 15.6%, and 9.8%. Both surgery and chemotherapy
were associated with increased survival. Our previous
report on primary cardiac sarcoma included 131 cardiac sar-
coma evaluations leading to 95 surgical resections during a
25-year period.2 We recently reported our updated series of
122 surgical resections for primary cardiac sarcoma at the
101st Annual Meeting of The American Association for
Thoracic Surgery.3 These were again young patients, with
a mean age of 45.3 years. The majority of these cases had
been originally operated on elsewhere and were referred
to us after recurrence. The mean survival from their initial
diagnosis was 871 days and from surgery at our institution
was 467 days. The 1-, 3-, and 5-year survival from surgery
at our institution was 57.1%, 24.5%, and 15.6%. Almost
all deaths were related to distant metastatic disease, and
no improvement in survival was seen between the first
and second halves of the study, suggesting this is a systemic
disease from the start and better systemic therapies, both
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biologic and targeted, are necessary. In light of these results,
we welcome additional investigators taking on this difficult
disease process.
In this issue of the Journal, Hasan and colleagues4 from

the Cleveland Clinic present their institutional experience
with surgical resection of primary cardiac sarcoma. Over
a 35-year period, at one of the busiest heart centers in the
world, they operated on 32 patients with cardiac sarcoma.
The patients were young, with a mean age at 48 years. In
the operating room, 6 patients were deemed unresectable
and only debulked. This likely represents the very early
portion of the study, when imaging was much less precise.
The remaining 26 (81%) underwent resection for potential
cure. The R0 resection rate was 25%, and the operative
mortality was 0. Median survival was 3 years, but there
was substantial loss to follow-up in this patient population,
which often came from a great distance from the Clinic,
making follow up difficult. These are excellent results and
attest to the skill and dedication of the Cleveland Clinic
team at all levels.
Experiences such as these add to our cumulative knowl-

edge of this disease process and help us move the field for-
ward. My only issue with the paper is the excellent surgical
video that was submitted. The video demonstrates the
removal of a large tumor involving the inferior vena cava,
right atrium, and left atrium. The surgical approach to this
complex situation is methodical, illustrative, and masterful,
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the final outcome is excellent. The problem is that this is not
a primary cardiac sarcoma but an extremity myxoid sar-
coma that is now metastatic to the heart and present for
4 years before resection. A previous review of the SEER
database for sarcomas covering 1988 to 2005 found 210 pri-
mary cardiac sarcoma and 24,404 soft-tissue sarcomas.5

Median survival for primary cardiac sarcoma was 6 months
and for noncardiac soft-tissue sarcoma was 96 months.
Many of our treatment strategies are based on the experi-
ence with the more common soft-tissue sarcomas at other
sites, but it should be recognized that these are very
different diseases. In addition to histology, site also has an
impact on survival. Survival of angiosarcoma occurring in
the head and neck region or extremity is several fold greater
than the survival of angiosarcoma arising in the heart. If this
case, as it appears, is included in this study, the median sur-
vival is likely biased in favor of longer survival and should
be interpreted with caution.

This manuscript makes a number of points that any sur-
geon (or tumor team) interested in treating primary cardiac
sarcoma should take to heart. The authors note the
improvement in our imaging ability and how this impacts
our ability to plan and deliver therapy. Every left atrial sar-
coma referred to our group was originally operated on with
the misdiagnosis of myxoma and several of our pulmonary
artery sarcomas thought originally to be pulmonary
emboli. Understanding the imaging characteristics that
allow one to differentiate between benign and malignant
masses is crucial.6,7 We also strongly agree with the au-
thors’ approach of using a multidisciplinary team to eval-
uate and treat these patients.8 The excellent data provided
in this report by the Cleveland Clinic team move our
knowledge of primary cardiac sarcoma forward but is still
a small series as it stands alone. We have currently started
an international database, christened INTErnational Reg-
istry to Assess Cardiac Tumours (INTERACT), organized
by Drs Cusimano and Farkouh of the University of Toronto
to help expand our knowledge of this disease. Finally, we
believe that primary cardiac sarcoma is a systemic disease
at presentation in almost all cases. Better understanding of
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the tumor biology and immunology of this disease and
therapies that leverage these insights is acutely needed.
In conjunction with the MD Anderson Cancer Center, we
have started a multidisciplinary effort that brings together
functional genomics, immunology, and cell-based thera-
pies in the context of cardiac sarcomas. The overall goal
of this effort is to generate a better understanding of ge-
netic and molecular mechanisms underlying the pathogen-
esis of cardiac sarcomas and to use these insights to
develop novel systemic targeted therapies. Cell therapies
and immune oncology agents that leverage the immune
system to mount a more durable response to this systemic
disease are also a key focus of this collaboration. Multi-
institutional collaborations with integrated clinical and
molecular data accessible to the research community at
large and an efficient network of clinical trial sites to trans-
late the insights generated are critically needed in this rare
and highly fatal cancer.

We again congratulate the authors on their outstanding
results and thank them for adding knowledge that takes us
to the heart of this challenging disease.
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