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Abstract
We present a patient with cardiac involvement by a metastat-
ic high-grade pleomorphic sarcoma. The tumor metastasized 
to the endocardium of the left ventricle as well as the lungs, 
adrenal glands, and thoracolumbar spine.  The sarcoma ob-
structed the left ventricular outflow tract. Approximately 5 
months after diagnosis, despite chemotherapy, our patient 
died suddenly. The exact cause of death is unknown, but pre-
sumably cardiac in origin.
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Introduction

 Cardiac tumors, both metastatic and primary, are un-
common in the general population with frequencies ranging 
from 0.0017% and 0.33%[1]. The complications of cardiac tu-
mors include: obstruction of blood flow and disturbance of valve 
function; local invasion causing arrhythmias; tamponade from 
pericardial effusion; peri-tumoral thrombus or tumor fragment 
embolization. Patients may be asymptomatic or present with a 
variety of symptoms including dyspnea, fever, malaise, weight 
loss, and chest pain. These may overlap with those seen with 
advanced malignancy[2]. Approximately 95% of cardiac tumors 
are metastatic[1]. When these tumors are present, a high index 
of suspicion is required for complete diagnosis[1]. Although re-
section can be an effective operative treatment for patients with 
primary cardiac tumors, it is much less feasible for patients with 
metastatic tumors to the heart[2]. 

Patient Presentation
 A 32-year old man-initially presenting with fatigue, an-
orexia, weight loss, chills and fever-was diagnosed as having 
undifferentiated high-grade pleomorphic sarcoma involving the 
upper right thigh. A grade III/IV systolic murmur was described 
at the right sternal border. Aside from dyspnea on exertion, our 
patient had no additional cardiac symptoms at presentation. 
 At our institution, further immunohistochemical anal-
ysis including pancytokeratin, S-100 protein, and CD34 was 
negative-showing no evidence of differentiation. Hematoxylin 
and eosin (H&E) stained sections from the right thigh speci-
men showed sheets and poorly formed fascicles of pleomorphic 
cells. Entrapment of mature adipocytes was present (Figure 1A). 
The tumor cells were spindled to ovoid in shape and had hyper-
chromatic centrally located nucleoli (Figure 1B). Overall, the 
findings were those of an undifferentiated pleomorphic sarcoma 
(formerly malignant fibrous histocytoma). 

Figure 1: A Hematoxylin and eosin stained tissue, 200x magnification. Fascicles 
of pleomorphic cells displaying fat entrapment with no indication of specific 
differentiation. B Hematoxylin and eosin stained tissue, 400x magnification. 
Moderate pleomorphism of ovoid-shaped cells with irregular nuclear contours, 
hyperchromasia, and prominent central nucleoli.

Figure 2: M-mode echocardiogram of the left ventricle showing mass occupy-
ing LVOT.

 Transthoracic echocardiography (TTE) demonstrated a 
normal-sized left ventricle with a large fleshy mass involving 
left ventricular cavity that extended into the left ventricular out-
flow tract (LVOT) (Figure 2). The mass had its origin laterally 
from the anterolateral papillary muscle area toward the base of 
the mitral annulus. A portion of the mass freely prolapsed into 
the LVOT just below the aortic valve (Figure 3A). The echo-
cardiogram also revealed that the mass measured at least 5.8 by 
7.2cm. The diameter of the LVOT measured by echo from the 
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two-dimensional parasternal long axis view to be 75% narrowed 
by the tumor. The left ventricular ejection fraction (LVEF) was 
normal at 60% and the calculated peak instantaneous gradient by 
continuous wave Doppler across the LVOT and aortic valve area 
was an estimated 40-45 mmHg. There was early systolic closure 
of the aortic valve and systolic fluttering of the valve leaflets af-
ter the early closure. A negative filling defect was present in the 
LVOT on color Doppler (Figure 3B). CT scan confirmed a large 
mass projecting into the left ventricular cavity (Figure 4A) and 
revealed the origin to be the endocardium the anterolateral and 
posterior lateral walls at the base of the heart (Figure 4B). 

Figure 3 A Two-dimensional TEE in peristernal long axis view displays mass 
extended from the anteriolateral papillary muscle area to the LVOT. B Apical 
4-chamber, two-dimensional TEE displays mass narrowing the LVOT by 75%.  
Doppler imaging displays negative filling defect in the LVOT.

Figure 4: Computed tomography (CT scan) displaying A Mass attached to an-
terolateral wall and extending into the LVOT. B Five chamber view displaying 
mass projecting into the left ventricular cavity and extending into the LVOT. In 
this view, the mass is demonstrating the origin from the posterior wall.

 Our patient showed clinical improvement after chemo-
therapeutic treatment with gemcitabine and docetaxel. This im-
provement continued until 5 cycles of treatment with chemother-
apy, when pain in lumbar and shoulder region was investigated 
with CT scan and revealed extensive metastasis to adrenals and 
spine. The left ventricular soft tissue mass was unchanged.
 Since treatment had been exhausted, our patient re-
ceived palliative radiation care and expired 5 months after the 
diagnosis.

Discussion

 Metastatic tumors to the heart, as seen with our patient 
is 20-40 times more common than primary cardiac tumors and 
are often incurable[3,4]. For this diagnosis, a high index of suspi-
cion is needed. From an overall perspective, tumors of the lung 
and breast are the most common to metastasize to the heart[5]. 
Melanoma has the greatest tendency to metastasize to the heart; 
however, sarcoma also has this tendency along with renal, hepat-
ic, adrenal and thyroid malignancy[5]. Metastatic tumors to the 

heart tend to show preference to the pericardium, epicardium, 
and myocardium in that order[6]. Endocardial metastasis, as ob-
served in our patient, is rare –accounting for 3-5% of all cardiac 
metastases found in autopsy and can potentially obstruct inflow 
or outflow areas[6,7]. Our patient showed metastasis to the en-
docardium of the left ventricle and subsequently obstructed the 
LVOT of the left ventricle. 

Conclusion

 Our patient is one of the very few recorded in literature 
with metastasis of an undifferentiated sarcoma to the endocardi-
um. Although secondary cardiac tumors are more common than 
primary cardiac tumors, they can rarely be treated by operative 
intervention[8]. Our patient had advanced-stage sarcoma at pre-
sentation with widespread metastasis. Symptoms from cardiac 
involvement depend on the location, the type of tumor, and the 
extent of the lesion[9]. When the endocardium is exclusively in-
volved, cardiac symptoms may not be present until embolization 
or obstruction of inflow or outflow occurs[9]. In the late stages 
his condition, our patient became cachectic. Since the patient 
was at home when he passed, we cannot be certain of the exact 
cause of death. We can only speculate the patient suffered from 
some additional LV outflow obstruction, a malignant arrhythmia 
or tumor embolization.
 Our patient presented with a rare undifferentiated sar-
coma originating in the left thigh and metastasizing to the endo-
cardium of the left ventricle, and subsequently obstructing the 
LVOT. He died suddenly some 5 months after identification of 
the cardiac involvement, illustrating the unfavorable prognosis 
of this rare and unusual condition.
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