MOLECULAR AND CLINICAL ONCOLOGY 3: 397-399, 2015

Isolated metastases of hepatocellular carcinoma in the
left atrium, unresponsive to treatment with sorafenib
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Abstract. Isolated metastases in the left atrium that are discon-
tinuous with an intrahepatic hepatocellular carcinoma (HCC)
are extremely rare. This is the case report of a 46-year-old male
patient with pulmonary metastases from HCC, who presented
with a tumor in the left lung, extending to the left atrium
through the left pulmonary vein. Two weeks after the initia-
tion of treatment with sorafenib, the tumor metastasized to the
left parietal cerebral lobe, with an intracranial hemorrhage.
Although the patient underwent gamma knife radiosurgery
for the metastatic brain tumor, his condition gradually dete-
riorated and he succumbed to multiple organ failure 4 months
later. Given the severe complications that have been reported
in patients with this type of metastasis, immediate multidis-
ciplinary treatment, including surgical resection, should be
considered.

Introduction

Hepatocellular carcinoma (HCC) is the sixth most preva-
lent cancer, the third most frequent cause of cancer-related
mortality and the leading cause of mortality among patients
with cirrhosis (1). Chronic hepatitis B virus (HBV) and hepa-
titis C virus (HCV) infection are the most significant causes of
HCC. HCC:s spread via the hematogenous route, the lymphatic
route, or by direct invasion into adjacent organs (2). Metastasis
is not rare among patients with HCC and has increased in
prevalence over the last decade (3). HCCs may exhibit multiple
intrahepatic occurrences and intrahepatic metastasis, whereas
extrahepatic metastasis occurs in 30-50% of the patients (4).
The most common site of extrahepatic metastasis of HCC is
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the lungs, followed by lymph nodes and bones (3,4). Although
HCC may metastasize to various extrahepatic organs, metas-
tases with cardiac involvement are rare (5-19). The majority of
the cardiac metastases are direct and contiguous extensions of
the intrahepatic HCC via the inferior vena cava into the right
atrium (16), whereas isolated metastases in the left atrium that
are discontinuous with an intrahepatic HCC are extremely
rare (5,6,9,12). This is the case report of a 46-year-old
Japanese man with isolated left atrial metastases from HCC
and a review of published reports, treatments and prognoses
in similar cases. Written informed consent was obtained from
the patient's relatives.

Case report

A 46-year-old Japanese man was referred to our institution
for the treatment of progressive breathlessness and persistent
cough over the past 3 months. Two years prior to this visit,
the patient had undergone a curative operation for HCC
secondary to chronic HBV infection. The patient's blood
biochemical values demonstrated elevated levels of serum
a-fetoprotein (AFP) and protein induced by vitamin K absence
or antagonist-II (PIVKA-II). A contrast-enhanced computed
tomography (CT) scan of the patient's chest revealed a tumor
extending from the left lower lobe bronchus into the left atrium
via the pulmonary vein (Fig. 1). A positron emission tomog-
raphy scan with ®F-fluorodeoxyglucose (*F-FDG) showed
increased FDG uptake, with a maximum standardized uptake
value of 5.1 in the tumor. There was no abnormal accumula-
tion of FDG in the liver.

A transthoracic echocardiography image revealed a
round mass-like lesion in the left atrium (Fig. 2). An endo-
bronchial ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) was performed, targeting the submucosal
lesion in the left lower lobe bronchus. The microscopic find-
ings of the specimens obtained by EBUS-TBNA demonstrated
polygonal tumor cells with centrally located round nuclei
arranged in a predominantly trabecular pattern (Fig. 3A). The
tumor was compatible with metastatic HCC, as the cytopatho-
logical characteristics of the tumor cells were identical to those
of the previously resected HCC, with moderate differentiation
(Fig. 3B). Subsequently, oral sorafenib therapy was initiated at
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Figure 1. A contrast computed tomography scan of the chest revealed a tumor
extending from the left lower lobe bronchus into the left atrium via the pul-
monary vein, with nodular opacities in the left lower lobe accompanied by
pleural effusion.

Figure 2. Transthoracic echocardiography image showing a round mass-like
lesion in the left atrium (white arrow).

the dose of 400 mg/day in the outpatient setting. Two weeks
after the initiation of sorafenib treatment, the patient was
admitted to our institution with nausea, vomiting and weak-
ness of the right upper limb. A contrast CT scan of the brain
revealed a metastatic brain tumor in the left parietal cerebral
lobe with an intracranial hemorrhage. The patient underwent
gamma knife radiosurgery for the metastatic brain tumor,
following control of the intracranial hemorrhage by conserva-
tive treatment and discontinuation of sorafenib. However, the
patient's condition gradually deteriorated and he succumbed to
multiple organ failure 4 months later.

Discussion

To the best of our knowledge, this is the first reported case
of isolated metastases of HCC to the left atrium treated
with sorafenib. Metastases of HCC tend to spread through
the intrahepatic vessels, the lymphatic system, or by direct
invasion. HCC has a marked propensity for vascular invasion
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Figure 3. Microscopic findings of biopsy and surgical resection speci-
mens. (A) Microscopic findings of specimens obtained by endobronchial
ultrasound-guided transbronchial needle aspiration, showing polygonal
tumor cells with centrally located round nuclei arranged in a predominantly
trabecular pattern (hematoxylin and eosin staining; original magnification,
x100). (B) Microscopic findings of resected specimens, exhibiting moderately
differentiated hepatocellular carcinoma of the trabecular type (hematoxylin
and eosin staining; original magnification, x100).

and extension. Hematogenous spread may result from the
involvement of the portal vein, hepatic veins, or inferior
vena cava (18). Although HCC may metastasize to various
extrahepatic organs, metastases with cardiac involvement are
rare (12). The majority of cardiac metastases are direct and
contiguous extensions of the intrahepatic HCC via the inferior
vena cava into the right atrium (16).

In an antemortem series, the incidence of metastatic HCC
to the right heart cavity with extension via the inferior vena
cava was reported to be <6% (5). Isolated cardiac metastases
that are discontinuous with an intrahepatic HCC are extremely
rare; to the best of our knowledge, a total of 18 cases with
isolated cardiac metastases from HCC have been reported to
date (14,16). In those cases, the majority of metastases were
located in the right side of the heart, while metastases in the
left atrium were observed in only 2 patients. The involvement
of the left atrium is possibly associated with tumor growth
from the pulmonary veins following metastasis to the lung,
direct invasion of the atrial septum, or tumor implantation via
a subclinical right-to-left shunt through a patent foramen ovale.

In the present case, the lung metastases of HCC may be
considered to be the origin of the patient's metastatic tumor
in the left atrium. It is hypothesized that the tumor cells
hematogenously spread from the tumor located in the lung
via the pulmonary veins directly into the left atrium, as the
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echocardiography and CT scan did not reveal a patent foramen
ovale or other cardiac defect.

The risk of cardiopulmonary collapse is high in patients
with cardiac involvement. Possible cardiopulmonary compli-
cations include heart failure, tricuspid stenosis or insufficiency,
ventricular outflow tract obstruction, sudden cardiac death,
secondary Budd-Chiari syndrome, pulmonary embolism
and pulmonary metastasis (19). Acute severe complications,
including cerebral infarction, peripheral arterial occlusion and
syncopal attack have also been reported, as left atrial masses
may give rise to widespread emboli (20). In the present case, the
tumor cells in the left atrium may have spread hematogenously
to the brain via the systemic circulation, resulting in tumor
emboli and a cerebral hemorrhage. Brain metastases from
HCC are extremely rare, with a reported frequency ranging
from 0.2 to 2.2% at autopsy, and they are frequently associ-
ated with hemorrhage (21). In general, the hypervascularity of
HCCs and the underlying coagulopathy due to liver cirrhosis
may account for cerebral hemorrhage (21).

Multidisciplinary treatments to control the growth of HCC
offer patients with cardiac involvement a potentially cura-
tive option. Surgical and non-surgical approaches, including
transcatheter arterial embolization and transcatheter arterial
infusion chemotherapy, have been undertaken to treat patients
with isolated cardiac metastases from HCC (14,16). However,
such therapeutic modalities may not be feasible, particularly
if the patient has a poor general status, metastatic disease, or
underlying hepatic dysfunction (17). Until recently, no effec-
tive treatment was available for HCC patients diagnosed at
an advanced stage, or who progressed to an advanced stage
following failure of other treatments (1).

Several molecular-targeted agents are currently under
development, but the only one with proven survival benefit is
sorafenib (1). This agent, which may be administered orally, is
a multikinase inhibitor that blocks Raf signaling and vascular
endothelial growth factor (VEGF), platelet-derived growth
factor (PDGF) and c-Kit (1). Recent studies have established
sorafenib as the standard of care for advanced HCC (1). Since
an aggressive surgical resection of the tumor was not feasible
for our patient due to the advanced stage of the HCC, treatment
with sorafenib was initiated to prolong his survival. However,
sorafenib was ineffective and provided no survival benefit in
this case. It is possible that the growth mechanisms of this
tumor do not depend on Raf, VEGF, PDGF or c-Kit signaling,
but rather on an alternative signal transduction pathway,
resulting in failure of sorafenib treatment.

The prognosis of HCC with cardiac involvement is
poor (14,16,17). The reported median survival time from the
time of diagnosis of cardiac metastasis was 102 days (17). The
most common cause of death is usually associated with the
HCC per se or the underlying liver disease; only a few patients
reportedly succumb to cardiac metastases (17).

In conclusion, we treated a patient with HCC and isolated
metastases in the left atrium. Isolated metastases in the left
atrium that are discontinuous with an intrahepatic HCC are
extremely rare. Given the severe complications that have been
reported in patients with this type of metastasis, immediate
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multidisciplinary treatment, including surgical resection,
should be considered.
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