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Surgical Treatment of
Primary Cardiac Sarcomas

P rimary cardiac tumors are rare: the autopsy incidence is 0.0001% to 0.0003%, 
or, in practical terms, about 1 in every 500 cardiac surgical cases. These prima-
ry cardiac tumors are 75% benign and 25% malignant, and, of the malignant 

tumors, 75% are sarcomas.1 Primary cardiac sarcomas often afflict young patients who 
have no predisposing factors, and these tend to have a dismal prognosis. In studies in-
volving medical therapy alone, 90% of primary-cardiac-sarcoma patients have been 
dead within 9 to 12 months. Series of soft-tissue sarcomas outside of the heart have 
shown that complete surgical excision—or sequential resection of metastatic disease, 
when possible—yields the best long-term survival.
	 Surgical series of primary cardiac sarcoma have tended to be small, and individual 
surgeons (and even institutions) have not gained extensive experience with this con-
dition. The Mayo Clinic2 reviewed its records covering a 32-year period and found 34 
patients who had undergone surgical resection of primary cardiac sarcoma; the me-
dian survival time of 12 months was extended to 17 months in the event of R0 resec-
tion. Patients in this series who had an R1 resection had a median survival time of 6 
months. A combined series from M.D. Anderson Cancer Center and the Texas Heart 
Institute3 found 21 patients over a 25-year period; those patients had an actuarial 
survival rate of 14% at 2 years. Those who underwent an R0 resection had a medi-
an survival time of 24 months, whereas those who underwent an R1 resection had a 
median survival time of 10 months, which again emphasizes the importance of com-
plete resection in these patients.
	 This background information from the medical literature led our group to a sys-
tematic study of primary cardiac sarcoma, in an attempt to better define this diffi-
cult disease and to improve the poor prognosis associated with it. We classify primary 
cardiac sarcoma by location rather than by cell type, because we have found that cell 
type does not affect prognosis or treatment planning—but anatomic location does. 
We divide these tumors into right-heart sarcomas, left-heart sarcomas, and pulmo-
nary artery sarcomas.4,5

Right-Heart Sarcomas
Right-heart sarcomas tend to be bulky and infiltrative, and to metastasize early. Their 
bulk often extends to the exterior of the heart, and it is uncommon for patients to de-
velop right-heart failure from obstruction until very late in the course of the disease. 
Because these tumors usually do not present with heart failure or imminent threat of 
heart failure, we advise neoadjuvant chemotherapy. Neoadjuvant chemotherapy al-
lows us to shrink these usually large tumors, to increase the possibility of achieving an 
R0 resection and better outcome. These tumors tend to have infiltrating “fingers” of 
microscopic disease extending from the periphery of the tumor, and it is hoped that 
neoadjuvant therapy will decrease these. We have operated on 22 patients with right-
heart sarcoma: 13 men and 9 women, with a mean age of 48 years. Fifteen of these 
tumors were angiosarcomas. The operative mortality rate was 9% (2/22). We could 
achieve an R0 resection in only a third of our patients, which highlights the infiltra-
tive nature of right-heart sarcoma. The median survival time was 27 months; the lon-
gest-surviving patient is alive at 9.5 years. We are currently completing analysis of this 
patient cohort for publication.

Left-Heart Sarcomas
Left-heart sarcomas tend to be more solid and less infiltrative, and to metastasize later 
than right-heart sarcomas. Left atrial sarcomas tend to grow into the left atrial cavi-
ty, and they often present with heart failure. All left atrial sarcomas that we have seen 
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have been resected incompletely at 1st operation under a 
presumed diagnosis of myxoma, and then referred to us 
only after aggressive recurrence. Because these tumors so 
often present with heart failure, neoadjuvant chemother-
apy is often not an option. Complete surgical resection 
is the goal of therapy, but the anatomic location of left-
heart sarcomas makes this a difficult surgical challenge. 
To enable optimal anatomic accessibility for complete re-
section and accurate cardiac reconstruction, our group 
has built upon the cardiac autotransplantation procedure 
introduced by Dr. Cooley for the treatment of complex 
left atrial tumor. We have done 24 cardiac autotrans-
plantations for left-heart tumors.6,7 There were 18 cardiac 
autotransplantations alone, with no deaths, and 6 cardi-
ac autotransplantations combined with pneumonecto-
mies because of tumor extension. Three of these patients 
died, yielding a 50% mortality rate if pneumonectomy 
had to be combined with autotransplantation. The sur-
vival curve for left-heart sarcomas is shown in Figure 1.

Pulmonary Artery Sarcomas
Pulmonary artery sarcoma tends to be angiosarcoma 
and to present with pulmonary artery obstruction and 
signif icant right-heart failure, which again precludes 
neoadjuvant therapy in most cases. Most arise close to 
the pulmonary valve, which itself is involved in about 
one third of cases. These tumors, interestingly, tend to 
grow distally along the pulmonary artery and do not 
grow through the artery wall itself; these characteristics 
aid complete resection. Aggressive complete resection is 
the key to survival. We have resected 8 pulmonary ar-
tery sarcomas: the median survival time has been 71 
months, with a 5-year survival rate of 72.9%.8 The sur-
vival curves are shown in Figure 2.

Conclusion
We believe that an aggressive surgical approach and 
the use of multiple methods have enabled us to im-
prove the survival rates in this difficult disease. Due to 
the high probability of metastatic disease, we recom-

mend chemotherapy after surgery in all patients, despite 
a current lack of supportive data.9 Future approaches in 
treating this deadly disease will include better biologic 
treatments with possible “maintenance” chemotherapy, 
as well as the possibility of complete cardiac excision and 
replacement with a mechanical device to enable rad-
ical resection and the use of cardiotoxic chemothera-
py without penalty.
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