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IInnttrroodduuccttiioonn

Primary cardiac tumors are rare, and approximately 25%
of which are malignant.1) Primary cardiac angiosarcoma,
which is a rapidly progressing tumor, is the most common
malignant tumor of cardiac origin. It is associated with a
poor prognosis and median survival time of 3 to 6
months.2)3) We report a case of 61-year-old woman who
had a history of unknown cause of pericardial effusion 7
months ago. Cardiac angiosarcoma with right atrial perfor-
ation was demonstrated by two-dimensional and contrast
echocardiography.  

CCaassee  

A 61-year-old woman was admitted to our hospital
complaining of progressive exertional dyspnea developed
two months ago. A chest X-ray showed moderate cardio-
megaly. An electrocardiogram showed normal sinus rhythm
with a heart rate of 76/min. Transthoracic echocardiography
(TTE) showed massive pericardial effusion with swinging
heart and hemodynamic significance. Computed tomography
(CT) of chest revealed a large amount of pericardial effusion
without any evidence of abnormal mass in chest structure

including heart. We conducted pericardial window
operation with pericardial biopsy using video-associated
thoracoscopic surgery (VATS) in order to find the causality
and relieve the symptom. Operative finding showed a
thickened but relatively normal looking of pericardium, and
then the 800 cc of dark brown colored pericardial effusion
was drained. White cell count of the drained fluid was
3,800/mm3 (neutrophils 5%, lymphocytes 57%). The
drained fluid was negative for malignant cells and bacterial
cultures including culture for acid fast bacilli. Pericardial
biopsy showed fibrosis with chronic inflammation and there
was no evidence of granuloma or malignant cell infiltration.
Positron-emission tomography (PET) showed no focal
hypermetabolic lesion in whole body. Although the cause of
pericardial effusion remained unknown at that time, the
patient felt relief of symptom after operation, and she was
discharged and regular follow-up was recommended. 

Seven months after the discharge, dyspnea redeveloped.
Chest X-ray showed a right pleural effusion, with the liquid
level at the fifth rib. The pleural effusion was bloody and
800 cc of pleural fluid was removed at thoracentesis. Red
blood cell count of the drained fluid was 2,670,000/mm3
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Primary cardiac angiosarcoma is a rare and rapidly progressing tumor characterized by high predilection for right-sided heart
involvement and a very poor prognosis. In this report, we present a case of angiosarcoma involving right atrium and ventricle
in 61-year old woman with clinical presentation of repeated bloody pericardial effusion. Right atrial perforation was
confirmed by contrast echocardiography using hand-agitated saline contrast. Primary cardiac angiosarcoma was confirmed by
histological and immunohistochemical studies.
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and white cell count of the drained fluid was 1,400/mm3

(neutrophils 22%, lymphocytes 10%). 
Two-dimensional echocardiography revealed the massive

pericardial effusion over the right heart and a redundant
motion of right atrial free wall. There were multiple mobile
right ventricular masses below tricuspid valve which
involved tricuspid valve. The subcostal view showed a
suspicious 8-mm tissue defect in the right atrial free wall.
Contrast echocardiography using hand-agitated saline
revealed microbubble passage from right atrium to pericar-
dial effusion through the defect (Fig. 1). Chest CT revealed
multiple low density nodules around loculated hemoperi-
cardium in right pericardial space and suspicious of direct
communication from right atrium to hemopericardium
with multiple metastatic nodules in lung and liver (Fig. 2). 

Emergency operation was undertaken. Through a median
sternotomy, hemopericardium with severe adhesion was
detected. There were multiple masses along the right atrium,
right ventricle and pericardium. Histologic examination of a
frozen section was sarcoma. Atrial perforation was 2×1 cm
sized and the atrium was repaired with a bovine pericardial
patch. There was severe bleeding with massive erosion from
mass and it didn’t stop. Pericardial adhesiolysis was done and
invased pericardium was also resected. Complete resection
of tumor was impossible due to its diffuse spread. She died
one day after operation due to massive bleeding.

Microscopic and immunohistochemical studies confirmed
cardiac angiosarcoma. The tumor cells were atypical, pleo-
morphic and lined the vascular channels with more than
one layer. Cells were stained well by CD31 (Fig. 3).

Fig. 1. Two-dimensional and contrast echocardiographic findings. In right ventricle beneath the tricuspid valve, multiple nodular masses were found (A)
and contrast passage from right atrium to pericardial effusion through suspicious tissue defect in right atrial free wall was documented (B and C). RA:
right atrium, PE: pericardial effusion. Arrow: masses, arrowhead : contrast passage. 

A B C

A B
Fig. 2. Computed tomographic images. Multiple nodular masses were found in the pericardial space and right atrial free wall (A). A suspicious of direct
communication between right atrium and pericardial effusion was demonstrated (B). LV: left ventricle, PE: pericardial effusion, RA: right atrium. Arrow:
mass, arrowhead: direct communication.
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DDiissccuussssiioonn

Primary cardiac tumors are rare with an incidence ranging
from 0.001 to 0.030% in autopsy cases, and mostly
benign.4) In adults, approximately 75% of primary cardiac
tumors are benign, with myxoma accounting for up to half
of the cases. Primary cardiac sarcoma is the most common
primary cardiac malignancy, and one third of those are
angiosarcoma.1)5) Angiosarcoma is most commonly located
in the right side of the heart, especially in the right atrium.
Angiosarcomas typically occur in adults in their 30s to 50s
but can occur in almost any age group from 2 to 80. These
are more common in males than females.6) With the
exception of a single report of familial occurrence of cardiac
angiosarcomas, all others appear to occur sporadically.
There is little relationship among the oncogeneses of angio-
sarcoma; complex cryptogenetic changes and mutation in
p53 have been identified in some angiosarcomas.7)

Angiosarcoma has such features as rapid progression, local
invasion and distant metastasis, with 66 to 89% of patients
already demonstrating evidence of metastatic disease at
initial presentation. The most frequent sites of metastases
include lung, liver, brain, and bone, although metastases to
lymph nodes, adrenal glands, spleen, and skin have also
been reported.6)8) Initial findings may include: dyspnea,
chest pain, superior vena cava syndrome, heart murmur,
constitutional symptoms, arrhythmias, pericardial effusion,
pericardial tamponade,9)10) non-specific ST changes,
arrhythmias, and AV block on EKG. It is difficult to
diagnose cardiac angiosarcoma because there is no specific
symptom. Spontaneous right atrial perforation with

angiosarcoma is rare. More rare is the spontaneous right atrial
perforation diagnosed by two-dimensional echocardiography
and contrast echocardiography. Less than 10 cases, including
our own, have been reported in total.11-18)

There are several diagnostic modalities for cardiac
angiosarcoma. Echocardiography is the initial imaging
modality of choice, while CT and Magnetic resonance
imaging (MRI) are complementary imaging for a better
characterization of the tumor growth and involvement.
One report demonstrated the advantage of MRI and
transesophageal echocardiography (TEE) over TTE and
CT for primary cardiac angiosarcoma detection.19)

Grossly, angiosarcomas typically appear as large, multi-
lobular, dark brown intramural masses. Histologically,
cardiac angiosarcomas usually exhibit evidence of
endothelial differentiation with formation of vascular
channels. The lining cells are atypical, pleomorphic and
form regular anastomosing sinusoid structure. In poorly
differentiated cases, there is little evidence of endothelial
derivation and vascular channel formation. Immunohisto-
chemical study can be used to further support evidence of
endothelial differentiation by demonstrating CD31,
CD34, and von Willebrand factor-positive immunopheno-
type in the tumor cells.20)

Median survival in cardiac angiosarcomas is 3 to 6
months.2)3) This is partially because there are no specific
symptoms (most patients presented with advanced-stage
diseases). Neither consensus on treatment nor treatment
proven more effective exists; however, a multidisciplinary
approach to the treatment is advocated.6)9)12)21) It consists of

A B
Fig. 3. Biopsy showed pleomorphic and atypical cells forming multiple anastomosing vascular channels on hematoxylin-eosin stain (A).
Immunohistochemical staining showed positive cells for CD31 (B).
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combination of treatments such as surgery, radiotherapy,
adjuvant/neoadjuvant chemotherapy and immunotherapy
(IL-12).22) Surgical resection is usually indicated when there
is no evidence of metastasis and when myocardial resection
is reparative.12) Neoadjuvant chemotherapy may be
administered to enhance the rate of complete resection.23)

Recently, heart transplantation has become an alternative
therapy for patients with localized disease, of which
outcome is not improved much.12)

In our case, she already had extracardiac metastases (lung
and liver) as well as atrial perforation at the diagnosis, and
the period from initial presentation to death was short
(about 7 months). Moreover, there is no evidence of angio-
sarcoma even if she underwent TTE, CT, PET and window
operation biopsy at initial presentation. There is no
consensus on treatment. Nevertheless, early diagnosis and
combination of treatments remain the most efficient
approach. Although it is rare, cardiac angiosarcoma is a cause
of unexplained pericardial effusion and has a very poor
prognosis. 1) suspicion of cardiac angiosarcoma, 2) delicate
work up and frequent follow up (e.g., echocardiography) for
early diagnosis of cardiac angiosarcoma are therefore
recommended for unexplained recurrent pericardial effusion. 
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