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Hepatocellular carcinoma (HCC) is a well-known complication of chronic hepatitis-B and is associated
with chronic alcoholism. Most cases of HCC are diagnosed at an advanced stage and the tumor spreads
most frequently to the lungs, peritoneum, adrenal glands, and bones. The aim of this study was to clarify
the clinical features of patients with isolated rare HCC metastases to the heart. A 65‑year‑old male was
hospitalized with the history of palpitations and exertional dyspnea since eight days. He also had four
syncopal attacks since last two weeks. USG-abdomen revealed a tumor of right lobe of liver. Cardiac
magnetic resonance imaging (MRI) and echocardiography revealed a round metastatic tumor in the right
ventricle (RV) with liver tumor as the primary. The patient succumbed to death before CT-guided biopsy
on eight day of admission. A pathological autopsy revealed HCC without portal tumor thrombi and
without metastases to the lungs, inferior vena cava (IVC) and RA. The metastases were only noted in RV
which was not continuous with the intrahepatic tumor and were histologically attached to endocardium of
RV. Such cases have poor prognosis. Prompt diagnosis and faster therapy is only way to avoid HCC
related deaths.
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INTRODUCTION

Intracardiac involvement rarely occurs in patients with
hepatocellular carcinoma. Symptoms such as sudden dyspnea
or resistant lower extremity edema are generally seen in HCC
patients with ICI (Lei MH et al 1992).  We present a case of
HCC with intracardiac metastasis in which cardiac symptoms
of syncope, exertional dyspnea and palpitations were present
with a large mass completely occupying the right ventricle on
imaging studies.

Case details

A 65-year-old male patient, shepherd by occupation presented
with history of palpitations and exertional dyspnea since eight
days. He also had four syncopal attacks since last two weeks.
He had no history of breathlessness, headache, altered
sensorium or vomiting. He had no history of tuberculosis
contact, diabetes mellitus, bronchial asthma or epilepsy. He had
no smoking or tobacco addiction but was a chronic alcoholic
since last 30 years. He was found to be Hepatitis-B positive and
HIV, HCV non-reactive.

On general examination, his blood pressure and pulse rate on
admission was within normal limits but fingers showed
clubbing. His cardiovascular examination showed a systolic
murmur. He was co-operative in examination with equal air

entry on both sides of the lung. He had no bleeding tendencies
or orthopnea.

The patient on work-up had Hb-14.2 g/dl, TLC-9300/cu mm,
platelet count of 1.8lakh/cu mm. He had raised aspartate
aminotransferase level (500 IU/L), alanine aminotransferase
level (654 IU/L), lactate dehydrogenase level (654 IU/L), LDH
and CRP. His Chest X-ray was normal (Fig. 1). On ECG, he
showed a diffuse T-wave inversion in V2-V6 leads, incomplete
RBBB. The patient’s blood pH and serum electrolytes were
within normal limits. The coronary angiography report showed
normal flow in coronaries without any plaques.
Echocardiography was suggestive of Right ventricular mass-
?Rhabdomyosarcoma (Fig. 1) with LV ejection fraction of
60%. USG diagnosis revealed a well-defined hypoechoic lesion
of size 3.5x4x3cm in right lobe of liver with increased
vascularity on Doppler studies which was suggestive of
metastasis. Due to dilemma of the actual origin of the tumor,
the patient was subjected to cardiac MRI which showed a
tumor in right ventricle of size 8.6x4.2cm extending upto the
pulmonary valve but not crossing the valve and was suggestive
of angiosarcoma of heart. So he was advised CT-guided core
biopsy from liver mass but patient succumbed to his illness
before that could happen.

On eighth day after admission, his general condition
deteriorated with unrecordable BP and heart sounds on
auscultation. He also had reduced air entry in lungs, so was
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intubated under all aseptic precautions but his condition
worsened even with use of inotropics. He was thus declared
dead due to cardiorespiratory arrest in case of cardiogenic
shock with isolated right ventricular metastasis and primary
hepatocellular carcinoma.

Postmortem conducted on the patient in our department
confirmed a right ventricular intra-cavitary cardiac mass of
7x5x4 cm size (Fig. 2). Also the enlarged liver with surface
macro-nodules confirmed on cut section a large circumscribed
white, hard tumor mass in right lobe of liver of size 8x5x4 cm
(Fig. 3). Also the ‘gold standard’ histological study of the liver
and heart masses revealed hepatocellular carcinoma metastases
to the right ventricle of heart (Figs. 4 & 5). Sections studied
from Inferior vena cava and other heart walls, valves revealed
no tumor infiltration. Also other systemic organs revealed no
tumor based on both gross and microscopic findings. Immuno-
histochemistry was not done as the relatives were unwilling
and non-affording for the same. On the basis of pathological
autopsy findings, a diagnosis of hepatocellular carcinoma of
the liver was made with metastasis to right ventricle of heart.

DISCUSSION

Intracardiac involvement rarely occurs in patients with HCC
and its frequency was found around 2% in various series (Jeong
DS et al 2010, Ohwada S et al 1994, Tse HF et al 1996, Mukei
K et al 1988)

The prognosis of HCC with ICI is poor, with a median survival
range of one to four months (Chang JY et al 2004). The risk for
cardiopulmonary collapse is high in such patients. Possible
cardiopulmonary complications include heart failure, tricuspid
stenosis or insufficiency, ventricular outflow tract obstruction,
sudden cardiac death, secondary Budd-Chiari syndrome,
pulmonary embolism, and pulmonary metastasis (Sung AD et
al 2008).

Previous studies by Natsuizaka M et al 2005 and Katyal S et al
2000, showed that the majority of metastatic sites of HCC are
the lungs (18%–55%), lymph nodes (26.7%–53%), bones
(5.8%–38%), and adrenal glands (8.4%–15.4%). Cardiac
metastasis of HCC is rare, with a rate of 1.2% in autopsy.
Majority of cardiac metastases are direct and continuous
extensions of intrahepatic HCC, and isolated cardiac metastases
that are discontinuous with intrahepatic HCC are exceedingly
rare.

Kawakami M et al 2013 reported 17 cases of isolated cardiac
metastases that were located in the right ventricle, right atrium,

Fig.1 (Left)-Unremarkable chest X-ray PA view. (Right)-
Echocardiography showing right ventricular intra-cavitary mass (arrows).

Fig 2 Gross photograph-Cut surface through right ventricular (RV) wall
shows intra-cavitary right ventricular mass occluding the cavity. On the

right is a section from the mass with RV wall.

Fig.3Gross photograph- Posterior aspect of enlarged liver showing micro
and macronodules (left). Cut surface from left lobe of liver showing a well-

circumscribed, white, hard mass (right).

Fig. 4 Microphotograph- Well circumscribed tumor mass (arrow) within a
pseudo-encapsulation compressing the surrounding  cirrhotic liver (H&E,

X 100; left). Tumor is composed of sheets, trabeculae, chords of tumor
cells with necrosis, atypical mitoses (arrow) and prominent nucleoli (H&E,

X 400;right)

Fig. 5 Microphotograph-HCC tumor metastases (arrow) within the
myocardial fibers of right ventricle (H&E, X 100; left).Tumor is

composed of sheets, chords & singly dispersed HCC tumor cells with
round to polygonal cells with moderately eosinophilic cytoplasm, round to
oval nucleus, atypical mitoses and prominent nucleoli (arrow) within the

RV intracavitary tumor (H&E, X 400;right).
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and left ventricle in ten (58.8%), 5 (29.4%) and 2 (11.8%)
patients, respectively, and 15 patients (88.2%) had symptoms
including 13 patients (76.5%) who had dyspnea.
Electrocardiographic changes due to cardiac metastases have
been reported as diffuse T wave inversion, segmental T wave
inversion, or ST elevation (Cates CU et al 1986).

Various cardiac symptoms such as sudden dyspnea, massive
lower extremity edema, palpitations, syncope, sudden death or
dilatation of the jugular veins are generally seen in HCC
patients with ICI (Jeong DS et al 2010 Sung AD et al 2008,
Baba HA et al 1995). However, no or few findings may be
present in some patients, and the diagnosis may be made by
imaging techniques such as computed tomography or
echocardiography (Sung AD et al 2008, Baba HA et al 1995).
Aggressive treatment including surgical excision in such
patients may result in prolonged survival and a lower incidence
of heart failure compared with palliative care (Jeong DS et al
2010, Sung AD et al 2008, Lin YS et al 2007).

In our case, cardiac symptoms or findings were present as the
mass completely filled the RV and it was detected by screening
methods. Surgical excision was not performed as the patient
died of heart failure before therapeutic intervention after proper
diagnoses.

In conclusion, rare cardiac involvement may be present in HCC
patients with an isolated large intra-cardiac RV mass. The
possibility of cardiac metastasis should be kept in mind if an
ECG abnormality is found in a patient with HCC. To prevent
fatal cardiopulmonary complications, early diagnosis and
appropriate aggressive treatment are more important in such
patients. In this regard, a high index of suspicion is required to
demonstrate ICI by routine screening methods including
echocardiography.
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