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Multimodality Imaging of a Cardiac Angiosarcoma
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Introduction: While primary malignant tumors of the heart are rare, angiosarcomas are the most common cardiac malignant tumors.
Case Presentation: We describe a 23-year-old woman who presented with a right atrial mass, which was discovered to be a cardiac 
angiosarcoma. We demonstrate the use of several noninvasive imaging modalities along with pathology confirmation for the definitive 
and comprehensive diagnosis of a cardiac angiosarcoma, a rare entity by itself.
Conclusions: With the increasing availability of noninvasive imaging techniques, the diagnosis of angiosarcomas can be made at earlier 
stages. If angiosarcomas are left untreated, their prognosis is very poor. Therapeutic options include surgical excision, chemotherapy, 
radiation therapy, and heart transplantation or a combination of these.
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1. Introduction
Primary tumors of the heart, the majority of which 

are benign, are rare with an incidence at autopsy 
ranging from 0.0017% to 0.02% (1, 2). The most com-
mon cardiac malignancies are sarcomas, and angio-
sarcomas account for the majority of these malignan-
cies in the adult population, as in the present case. 
These are malignant neoplasms that more commonly 
affect the right side of the heart, are highly invasive 
to surrounding tissue, and have a high potential to 
metastasize.

2. Case Presentation
A 23-year-old asymptomatic woman had a screening 

transthoracic echocardiogram because of a family his-
tory of cardiomyopathy and was found to have a mass 
in the right atrium (RA) and moderate pericardial effu-
sion. Further evaluation by transesophageal echocar-
diography showed that the mass was attached to the 
lateral wall of the RA, with partial obstruction of the 
tricuspid valve, producing a mean diastolic pressure 
gradient of 4 mmHg (Figure 1). As is shown in Figure 2, 
cardiac magnetic resonance imaging demonstrated at-
tachment of the mass to the lateral, superior, anterior, 
inferior, and posterior walls of the RA. There was par-
tial obstruction of the coronary sinus and invasion into 

the pericardial space, with a moderately large pericar-
dial effusion. Following gadolinium contrast (Gadoda-
mide, Omniscan, Amersham, Piscataway, NJ), there was 
slow heterogeneous enhancement of the mass (Figure 
2D, 2E, and 2F). Fluorodeoxyglucose-positive emission 
tomography (FDG-PET, Figure 3) did not show meta-
static disease and displaced heterogeneous intense 
hypermetabolism, consistent with a tumor tissue. The 
patient underwent successful surgical excision of the 
RA mass (Figure 4A) along with RA and coronary sinus 
reconstruction with an autologous pericardial patch, 
creation of right pulmonary window, and drainage 
of the pericardial effusion. Histologic examination 
(Figure 4B) confirmed that the mass was a high-grade 
angiosarcoma, with positive margins along the right 
atrial free wall.

3. Discussion
Patients with angiosarcomas usually present with 

non-specific symptoms and as such these are most of-
ten found incidentally or at autopsy. Pericardial effusion 
is a common finding, although fluid cytology has a low 
diagnostic yield (2, 3). With the increasing availability of 
noninvasive imaging techniques, diagnosis can be made 
at earlier stages. If left untreated, angiosarcomas have a 
poor prognosis. Therapeutic options include surgical 
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Figure 1. Transesophageal Echocardiographic Images of the Suspected Mass

Transesophageal echocardiography, showing an echo-dense finding within the right atrium (RA), consistent with a massive tumor (T): (A) Five-chamber 
view, showing the mass along with an accelerated flow across the tricuspid valve. (B) Three-dimensional reconstruction of the mass in the RA. (C) Bicaval 
view, showing that most of the right atrial cavity is compressed by the mass and demonstrating hypodense areas, suggesting of necrosis (asterisk). (D) 
Three-dimensional imaging from the same view as in C. RV = Right ventricle; LV = Left ventricle.

Figure 2. Magnetic Resonance Imaging of the Suspected Mass

Magnetic resonance imaging: (A) Tumor (T) is shown to be attached to the lateral, superior, anterior, inferior, and posterior walls of the right atrium (RA) 
along with the presence of moderate to large pericardial effusion (PE). (B) Short-axis image, demonstrating invasion of the tumor to the pericardial space 
(arrows). Late gadolinium enhancement imaging at 5 minutes after contrast, showing lobulated appearance of peripheral enhancement (C). Serial T1 
weighted images, demonstrating progressive enhancement of the central regions of the tumor at 5, 10, and 25 minutes after the administration of gado-
linium contrast (D-F). RV = Right ventricle; LV = Left ventricle.
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Figure 3. Positive Emission Tomography Imaging of the Suspected Mass

Axial, coronal, and sagittal positive emission tomography (PET) and fused PET/CT images. The tumor in the right atrium is intensely hypermetabolic. 
There is a physiologic distribution of F18 Fluorodeoxyglucose elsewhere.

Figure 4. Pathological Images of the Explanted Tumor

(A) Gross photograph of the cut surface of the tumor mass, showing a neoplasm 
with areas of cystic degeneration, hemorrhage, and necrosis, indicative of high-
grade vascular malignancy. The tumor measures up to 8.5 cm in greatest di-
mension and was grossly infiltrative to the right atrial margins of resection. (B) 
Photomicrograph, demonstrating proliferation of poorly differentiated tumor 
cells characterized by variation in nuclear size and shape, elevated nucleus to cy-
toplasm ratio, irregular chromatin, and high mitotic activity. The cells coalesce 
to form primitive vascular spaces lined by the malignant cells and filled with red 
blood cells, features indicative of angiosarcoma (600x original magnification).

excision, chemotherapy, radiation therapy, and heart 
transplantation or a combination of these (2). The 
reported response to therapy is variable: some authors 
have reported only a modest response to therapy and a 
survival of only 6-9 months (2), and the longest survival 
was 53 months reported in a single case (4).
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