CLINICAL CARDIOLOGY: CASE REPORT
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Cardiac angiosarcomas are rare, rapidly progressive tumours that often
present as diagnostic dilemmas resulting in delayed diagnosis. They
should be considered in patients with recurrent pericardial effusions.

A 33-year-old man presented for evaluation of a recurrent pericar-
dial effusion. Infectious and rheumatological workups were negative.
Pericardial fluid cytology and pericardial biopsy were unremarkable.
Imaging, including echocardiogram and magnetic resonance imaging,
were nondiagnostic.

While awaiting surgical intervention, the patient developed respiratory
failure requiring urgent intubation. Intraoperatively, he experienced sig-
nificant hemorrhage from the myocardium. Hemostasis could not be
achieved and the patient expired. Pathology reports revealed metastatic
angiosarcoma.

The present case illustrates a rare case of primary cardiac angiosarcoma
posing a diagnostic dilemma in a young man. The authors present the chal-
lenges in diagnosis, and review the most current diagnostic and therapeutic
strategies in the care of patients with this condition.
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Pericardial effusions may be due to an array of medical conditions
including infection, malignancy, collagen vascular disease and
chest radiation. Those of unclear etiology may represent a diagnostic
challenge. Primary cardiac angiosarcomas are rare entities that may
present as a recurrent pericardial effusion in a patient with nonspecific
symptoms and no pertinent medical history.

The authors report on a young, healthy man who presented with
three months of recurrent pericardial effusions. Postmortem, he was
diagnosed with metastatic cardiac angiosarcoma. The authors review
the clinical challenges raised by patients presenting with recurrent
pericardial effusions of unknown etiology, as well as the current diag-
nostic and therapeutic modalities involved in their management.

CASE PRESENTATION
A 33-year-old man was referred for the evaluation of recurrent pericar-
dial effusions.

Ten weeks earlier, he presented to an outside hospital with chest
pain and dypsnea on exertion. His medical and surgical histories were
unremarkable, he was not taking prescription or over-the-counter
medications, and his family and social history were noncontributory.
Initial laboratory values revealed a mildly elevated troponin-I level of
0.046 ng/mL (normal 0.000 ng/mL to 0.033 ng/mL) and d-dimer level
of 1.41 mg/L (normal <0.6 mg/L). Computed tomography (CT) of the
chest, abdomen and pelvis was remarkable for a 3.5 cm pericardial
effusion, a right pleural effusion and a small amount of ascites.

The patient underwent a pericardial biopsy and pericardial window
after a transthoracic echocardiogram (TTE) revealed a posterior peri-
cardial effusion with tamponade physiology. Microscopic examination
of the pericardial fluid revealed blood with rare reactive mesothelial
cells. Cytology was negative for malignancy. Pericardial fluid gram
stain and cultures were negative for infection. The pericardial biopsy
showed fibrovascular tissue without atypia, significant inflammation or
fibrosis. Serologies were negative for hepatitis B, hepatitis C, HIV and
Lyme antibody. The patient was discharged home after two days, free
from cardiovascular symptoms and with close outpatient follow-up.

Two weeks before his presentation, he developed recurrent dypsnea
on exertion and sharp upper abdominal pain. A repeat TTE revealed
reaccumulation of the pericardial effusion and a new pericardial mass
abutting the right heart chambers. He was taken to the operating room

for pericardiectomy. Intraoperative frozen biopsies revealed a severe
inflammatory process. A follow-up TTE showed resolution of the peri-
cardial effusion, no evidence of pleural effusion and a preserved left
ventricular ejection fraction of 65%. He was again discharged with
planned close outpatient follow-up.

One week before his transfer to our facility, the patient noted
recurrent dypsnea on exertion. A chest x-ray revealed large bilateral
pleural effusions. Thoracentesis was performed and produced gross
blood. A chest CT showed interval reaccumulation of the pericardial
effusion with compression of the left pulmonary veins. A pericardial
drain was placed, which removed 1800 mL of bloody fluid.

On transfer to our institution, the patient was afebrile and normo-
tensive with an oxygen saturation of 99% on room air. The physical
examination was notable for a prominent friction rub over the left
sternal border and for diffuse rhonchi throughout the lung fields. He
had no peripheral edema and no jugular venous distension.

On initial laboratory evaluation, his white blood cell count was
11.3 k/mm?> (normal 4 k/mm?> to 10 k/mm?>) and his hemoglobin level
was 9.7 g/dL (normal 13.0 g/dL to 17.3 g/dL). His cardiac enzyme
levels were within normal limits. A chest CT revealed scattered 2 mm
to 4 mm noncalcified lung nodules and a large 4.2 cm x 6.5 cm
heterogenous density within the pericardial space with apparent com-
pression of the right-sided cardiac chambers. These findings were
confirmed with TTE. Left ventricular function was preserved.

Gated cardiac magnetic resonance imaging (MRI) revealed a large
pericardial effusion with heterogenous signal, consistent with blood
product. Pleural fluid from a thoracentesis suggested a transudative
process with no evidence of infection.

Serologies for HIV, hepatitis, tuberculosis and endemic fungi were
negative. A screening laboratory rheumatological evaluation was
negative, and a screening malignancy work-up including cancer anti-
gen 19-9, alpha-fetoprotein, the beta subunit of human chorionic
gonadotropin, prostate-specific antigen and carcinoembryonic antigen
was also negative.

He was discharged nine days later on a prednisone taper (at 60 mg
daily) with close outpatient follow-up and a presumptive diagnosis of
autoimmune serositis.

One week postdischarge, he presented to his primary care phys-
ician with complaints of dypsnea, peripheral edema, increased
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Figure 1) Transthoracic echocardiogram, parasternal long axis view, show-
ing a pericardial hematoma and peri-aortic mass

Figure 2) Axial magnetic resonance image of the chest (triple inversion
recovery sequence with nulling of blood and fat) at the level of the left ven-
tricle, showing a heterogenous signal within the pericardial effusion which is
compatible with blood products of different ages. Arrows indicate a large
pericardial effusion

abdominal girth and a 9 kg weight gain. He was readmitted to our
facility for further evaluation. His initial admission vital signs included
a heart rate of 108 beats/min, a blood pressure of 140/82 mmHg and
100% oxygen saturation with a 2 L nasal cannula.

A physical examination was significant for a 3+ pitting edema to
the mid-calf and an elevated jugular venous pressure. An urgent TTE
revealed a recurrence of echodense material within the pericardial
space, extrinsic compression of the right atrium and tamponade physi-
ology (Figure 1). Cardiac MRI showed a heterogenous signal compat-
ible with blood products of different ages and a pericardial effusion
(Figure 2). Right cardiac catheterization indicated elevated biventri-
cular filling pressures and ventricular interdependence consistent with
constrictive physiology. Cardiac output was normal (3.95 L/min
thermodilution, 4.07 L/min, Fick principle).

Surgical exploration with pericardial space evacuation and throm-
bus extraction was planned. Before this procedure, the patient
developed acute respiratory failure and circulatory compromise
requiring emergent endotrachael intubation and hemodynamic vaso-
pressor support. Right cardiac catheterization revealed a right atrial
pressure of 17 mmHg, a right ventricular pressure of 38/24 mmHg and
a pulmonary capillary wedge pressure of 24 mmHg.
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The patient was urgently taken to the operating room. Laboratory data
revealed a hemoglobin level of 5.9 g/dL (normal 13.0 g/dL to 17.3 g/dL),
a platelet level of 76x10°/L (normal 150x10%/L to 450x10%/L), a par-
tial thromboplastin time of 67 s (normal 21 s to 30 s), a fibrinogen
level of 107 mg/dL (normal 150 mg/dL to 450 mg/dL), and a D-dimer
level of 41 mg/L (normal 0.4 mg/L to 2.5 mg/L), consistent with dis-
seminated intravascular coagulation. Arterial blood gas on 100% fraction
of inspired O, revealed a pH of 7.31 (normal 7.35 to 7.45), PCO, of 52.7
mmHg (normal 35 mmHg to 45 mmHg), PO, of 72.6 mmHg (normal 80
mmHg to 100 mmHg), a bicarbonate level of 16 mmol/L and a lactic
acid level of 10.7 mmol/L (normal 0.5 mmol/L to 2.2 mmol/L).

Intraoperatively, the patient experienced significant hemorrhage
without a localizing source. Hemostasis could not be achieved. Pericardial
exploration revealed a large hemorrhagic thrombus overlying a largely
unrecognizable right atrium and right ventricle. Due to ongoing blood
loss, the operative procedure was stopped, and the patient returned
to the surgical intensive care unit for aggressive blood product
resuscitation. Hemostasis was not achieved and he expired the next
morning. Postmortem, he was diagnosed with metastatic angiosar-
coma (Figure 3).

DISCUSSION
Primary cardiac tumours are extremely rare, with an incidence esti-
mated at 0.0017% to 0.05% (1). Two-thirds are benign, 50% of which
are myxomas (2). The remaining 25% are malignant, and the majority
are angiosarcomas (3). These tumours typically occur in the third to
fifth decade of life, with a male to female ratio of 3:1 (4). Although
primary cardiac tumours can originate from any of the cardiac cham-
bers, they typically originate from within the right atrium (5). The
etiology of cardiac angiosarcoma is unknown, with one report sug-
gesting a familial pattern of inheritance (6).

Cardiac angiosarcoma has a poor prognosis, partially due to its
rapidly progressive nature. In a review by Janigan et al (7), the lung
was the most common site of metastasis. Approximately 80% of
patients have metastatic disease at the time of diagnosis and the aver-
age survival is less than nine months. Other common sites of metasta-
sis include the liver, lymph nodes, bone and adrenals. Early diagnosis
is often difficult because patients typically only experience symptoms
late in the disease process (8). The most common presenting symptom
is dyspnea, occurring in 59% to 88% of individuals (9). In one series,
86% of patients presented with pericardial disease or right-sided con-
gestive heart failure caused by obstruction of either the vena cava or
the left ventricular outflow tract (10). Other common findings at
presentation include valvular dysfunction, arrhythmia, pericardial
effusion, tamponade and pulmonary or systemic thromboembolism
(11). Cardiac rupture is a rare event, with only a few cases reported in
the literature (12-14).

Although TTE is often the initial diagnostic tool, transesophageal
echocardiography has a sensitivity of 97% for detecting cardiac masses
(11,15). Echocardiography is advantageous because it is inexpensive,
widely available and noninvasive. Moreover, it can reveal the location
and extent of the tumour, show whether cardiac function is comprom-
ised and, potentially, can aid in the initial differential diagnosis of the
tumour (11). Echocardiographically, angiosarcomas are described as
large, inhomogenous echogenic masses with poor border definition.
Tumour malignancy is suggested by evidence of tumour invasion into
extracardiac structures, right-sided lesions or the presence of a pericar-
dial effusion (16). The limitations of echocardiography are its inability
to adequately characterize different tissue types, and its dependence on
operator experience and technique (15).

When compared with echocardiography, CT and MRI reveal more
detail in the cardiac soft tissues and can define extracardiac involve-
ment and metastasis. Calcifications associated with tumours can be
visualized with CT, which may be an advantage over MRI. Additionally,
CT does not have the imaging limitations associated with MRI and
may also be used for transthoracic biopsies.
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Cardiac MRI is superior to CT for soft tissue characterization and
for evaluating abnormalities intrinsic to the myocardium. Cardiac
MRI can differentiate between thrombus and neoplastic disease by
means of delayed enhancement with gadolinium (17). Thrombi tend
to remain dark, whereas cardiac tumours, which tend to have increased
vascularity, enhance brightly with this contrast material (17). Primary
cardiac tumours are characterized, by MRI, by heterogeneity or iso-
intensity on T1-weighted images and hyperintensity on T2-weighted
images. A noted heterogenous signal on T2-weighted imaging may be
related to infiltration of the pericardial space with hemorrhagic and
necrotic material (16). Areas of increased signal intensity have also
been described on T1 images and may be secondary to the presence of
blood products (17). Additional descriptions have been proposed and
consist of local nodular areas of increased signal intensity interspersed
within areas of intermediate signal intensity characterized as a ‘cauli-
flower’ appearance (18). Cardiac MRI is, however, subject to signifi-
cant motion artefact (17).

Histological diagnosis of these tumours is challenging. In a review of
108 cases by Rettmar et al (19), only 42 of 108 (38%) cases were diag-
nosed intra vitam and 10 of these patients died shortly after diagnosis.
Pericardial fluid cytology is typically unreliable (20). The fluid is charac-
teristically bloody and frequently does not include malignant cells, even
with direct tumour invasion of the pericardium (21). In the review by
Rettmar et al (19), only 3.1% of pericardial fluid analyses performed
were successful in obtaining a diagnosis. Poor diagnostic utility of peri-
cardial and endomyocardial biopsies were also demonstrated with diag-
nosis achieved in only 23% and 50% of these samples, respectively (19).
On microscopic visualization, cardiac angiosarcomas are characterized
by the presence of anastomotic vascular channels formed by malignant
cells, solid areas of spindle cells and other areas of primarily anaplastic
cells (22). Immunohistochemical stains for CD31, CD34 and factor
VlI-related protein can be used to identify the endothelial origin of
sarcomas when the primary location is in question (23).

Treatment for cardiac angiosarcomas remains controversial. Given
its low incidence, standard treatment guidelines do not exist; however,
treatment typically involves surgical resection with or without addi-
tional chemotherapy and radiation therapy.

Surgical resection is typically indicated in cases without evidence
of metastasis and when the tumour is curatively resectable (14).
Complete resection is rarely possible due to the aggressive nature of
the tumour and the high prevalence of metastasis at diagnosis. In cases
where complete resection is achieved, local recurrence is common,
with one-third of subsequent mortality being attributed to it (24).

Mean survival after surgical excision is estimated to be 10 months
(5). In many cases, surgical resection has been used in combination
with chemotherapy, with or without radiation therapy. However, the
addition of chemotherapy after surgical resection has not been shown
to increase survival when compared with surgery alone (5).

Heart transplantation has been performed on a select number of
individuals with cardiac angiosarcomas; however, available data indi-
cates that the long-term survival of patients receiving transplants is
similar to that of patients undergoing other forms of cancer therapy
(25). Interleukin-2, which has been used in the treatment of pulmon-
ary angiosarcoma, has been used in isolated reports for cardiac
angiosarcomas and may lead to improved survival (14). Kakizaki et al
(21) reported on one patient who was treated with a regimen of
chemotherapy plus interleukin-2 and survived 30 months post-surgery.
However, more data are required before this can be recommended as a
standard treatment protocol.

In summary, primary cardiac angiosarcoma is a rare but life-
threatening disease that commonly has an indolent course early on
and is often associated with recurrent pericardial effusions.
Echocardiography, CT and cardiac MRI, are all excellent imaging
tools that may enable early detection and diagnosis of cardiac angiosar-
coma. Clinicians should remember to keep this rare disease in the
differential diagnosis of patients being evaluated for recurrent pericar-
dial effusions of unknown etiology.
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Figure 3) Gross specimen revealing intact cardiac muscle (left), adipose
tissue (centre), and hemorrhagic sponge-like tissue characteristic of angiosar-
coma (right)
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