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Primary Cardiac Tumors

rimary cardiac tumors are a rare entity whose incidence, according to surgery

and autopsy reports, is 0.3% to 0.7% of all cardiac tumors.' Metastasis to the

heart from other primary cancers is 30 times more common. Only 25% of
primary cardiac tumors are malignant, and, of these, 75% are sarcomas. Malignant
primary cardiac sarcomas are usually located in the right atrium and are most com-
monly angiosarcomas. In the left atrium, the most common malignant tumors are
pleomorphic sarcoma (also known as malignant fibrous histiocytoma) and leiomyo-
sarcoma.” Malignant primary cardiac tumors, which often strike a young patient
population, have a dismal prognosis: without surgical resection, the survival rate at 9
to 12 months is only 10%.

Symptom presentation for cardiac tumors is quite varied, but it is dependent upon
tumor location and size, rather than upon histologic characteristics. Presentation in-
cludes congestive heart failure from intracardiac obstruction, systemic embolization,
constitutional symptoms, and arrhythmias. Left atrial sarcomas tend to be more solid
and less infiltrative than rightsided sarcomas; consequently, they tend to metastasize
later. They usually present with symptoms of blood-flow obstruction and substan-
tial, life-threatening congestive heart failure. Right-sided cardiac tumors are usually
malignant and appear as bulky, infiltrative masses that grow in an outward pattern.
These are usually fast-growing tumors that metastasize early and do not present with
congestive heart failure until late in the disease.?

The genetics of primary cardiac tumors is poorly understood. Although several
complexes with genetic links (such as Carney complex) have been associated with
benign primary cardiac myxomas, there are no demonstrable associations with ma-
lignant sarcomas. There is, however, some small amount of information on sarcoma
overall. Sarcomas generally reside in 2 groups: specific gene alterations with sim-
ple karyotypes or nonspecific gene alterations with complex karyotypes. Most simple
alterations—such as rhabdomyosarcomas and Ewing, synovial, and gastrointestinal
stromal tumors—are the result of chromosomal translocations. Pleomorphic sarco-
mas and leiomyosarcomas are probably the result of nonspecific translocations.**

The diagnosis of cardiac tumors relies heavily on the use of multiple imaging tech-
niques, including cardiac computed tomography (CT), cardiovascular magnetic res-
onance (CMR), and echocardiography. Important imaging data to collect include
information on the size of the intracardiac mass, the mobility of the mass (an impor-
tant predictor of prognosis and embolic potential), myocardial invasion, and cardiac
chamber location. These factors will provide the means to diagnosis and prognosis.
Other important data to collect include the mechanism of tumor implantation, the
relationship of the tumor with adjacent structures, the surgeon’s route of access to the
heart, left ventricular ejection fraction, and the dimensions of the affected chamber.

Two-dimensional (2-D) transthoracic echocardiography (TTE) has been a com-
mon imaging technique in the evaluation of the heart, but it has several disadvantages
during the imaging of cardiac tumors. These include a restricted field of view, incom-
plete ability to evaluate the mass when the body habitus is unfavorable, and poor abil-
ity to characterize tissue. Three-dimensional (3-D) TTE has many advantages over
2-D TTE in imaging cardiac tumors by allowing for the acquisition of full volumes,
live 3-D images, and 3-D zoom (smaller, magnified, pyramidal data at higher res-
olution). Three-dimensional TTE is much better at evaluating mass volume. Two-
dimensional TTE and transesophageal echocardiography underestimate mass by as
much as 24%."* Three-dimensional TTE reveals more information on the type of
tumor and site of atctachment, surface features, and the tumor’s spatial relationships
to surrounding structures.

Cardiovascular magnetic resonance will probably become a staple imaging tech-
nique for cardiac tumors for several reasons, including its excellent spatial and contrast
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resolution (with no radiation exposure) and its ability
to obtain a wide field of view and to perform multipla-
nar imaging. Cardiovascular magnetic resonance can
identify, with high specificity, cardiac masses that do
not require excision: pseudotumors, thrombi, lipomas,
lipomatous hypertrophy, and papillary fibroelastomas.
Most other cardiac tumors will require tissue diagnosis
to aid in the establishment of a treatment plan.”*

At MD Anderson Cancer Center, we recommend a
multiple-technique approach to the imaging of cardiac
tumors, consisting of cardiac CT, CMR, 3-D TTE, and
positron emission tomography (PET). If the mediasti-
nal mass is within the heart, we recommend 3-D TTE
and baseline CMR for tissue characterization, with rou-
tine CMR follow-up every 2 to 3 months for staging
and monitoring the tumor growth. A CT of the chest
with contrast agent should also be completed every 3
months in order to monitor lung metastasis, because the
lung is the most common area of spread. Should CMR
and TTE fail to characterize the cardiac mass at the
outset, a definitive biopsy is best obtained if it can be
done safely. This will not only diagnose the tumor but
exclude benign masses and other malignant tumors,
such as lymphoma, that are best treated nonsurgically.

When possible, surgical excision in combination with
systemic chemotherapy remains the best treatment for
malignant cardiac tumors. The principal problem with
surgical resection of primary cardiac tumors has been
the tumor’s extensive involvement of cardiac structures,
which makes access difficule—the involvement of lefe-
sided posterior structures especially impedes adequate
resection. Benefit has been shown in the resection of left
atrial sarcomas and pulmonary artery sarcomas,"'? but
resection of right atrial sarcomas has not shown overall
improvement in survival. However, increased surviv-
al rates were observed in patients when negative surgi-
cal margins were achieved in right-sided resections. In
a retrospective review of 54 patients who had under-
gone extensive resection of the right atrium for sarcoma
(with bovine pericardial reconstruction), Reardon and
colleagues'** reported a 30-day mortality rate of 9%,
with a survival benefit for patients whose tumors were
resected with negative surgical margins but not for pa-
tients with positive surgical margins (median survival,
27 vs 4 mo, respectively). The overall 5-year survival
rate was 17%), and the median overall survival duration
was 9 months. Complete resection remains a technical
challenge. Metastatic disease remains the challenge in
malignant disease, and a biologic approach will be nec-
essary.

In conclusion, primary cardiac tumors are a rare en-
tity; howver, if malignant, they are a lethal threat to an
often youthful patient population. The use of multi-
ple imaging techniques—CMR, 3-D TTE, PET, and
cardiac CT—is the key to early diagnosis. We recom-
mend referral to experienced centers for aggressive and
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early treatment with early surgical intervention and sys-
temic chemotherapy.
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