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Objective: Diagnostic/therapeutic accidents
Background: Intracardiac thrombosis has been known to be associated with not only hepatocellular carcinoma but also

with amyloidosis and use of a cardiac implantable electronic device. We report a case of a continuous tumor
thrombus with hepatocellular carcinoma from the portal vein and hepatic vein to the right atrium via the in-
ferior vena cava in a patient with a cardiac amyloidosis and an implanted cardiac resynchronization therapy
(CRT) device.

Case Report: A 68-year-old female first admitted to our hospital because of heart failure with an AL type primary cardiac
amyloidosis. After 3 years, she underwent an implantation of a CRT device for biventricular pacing following
repeated episodes of heart failure and low left ventricular ejection fraction of 34% with NYHA class Ill. Again,
she presented with symptoms of heart failure and cardiomegaly on chest x-ray at 7 years after the CRT device
implantation. The echocardiography showed a huge echogenic mass occupying the right atrium, and 64 multi-
detector computed tomography showed a lobulated heterogeneously enhancing mass of hepatocellular carci-
noma in the right upper lobe of her liver and a continuous tumor thrombus from the portal vein and hepatic
vein to the right atrium via the inferior vena cava.

Conclusions: Intracardiac thrombosis and heart failure occurred in a patient with hepatocellular carcinoma and cardiac am-
yloidosis, who had an implanted CRT device, which resulted not only in hypercoagulability by the hepatocellu-
lar carcinoma itself and the accumulation of various risk factors, but also the progression of myocardial dam-
age with the development of amyloidosis.
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Background

Hepatocellular carcinoma (HCC) is a highly aggressive malig-
nancy in which tumor thrombus is known to invade portal
and hepatic veins in late stages [1]. Because the prognosis of
HCC with intracavitary cardiac involvement is poor, with me-
dian survival ranging from 1 to 4 months [2], direct cardiac in-
vasion with thrombus have been mainly reported at the time
of autopsy in previous studies [3]. Possible cardiopulmonary
and vascular complications of intracardiac thrombus with HCC
are heart failure, tricuspid stenosis or insufficiency, ventricu-
lar outflow tract obstruction, ball-valve thrombus syndrome,
sudden cardiac death, secondary Budd-Chiari syndrome, and
pulmonary embolism [4].

On the other hand, primary amyloidosis is considered an un-
common disease, and the primary systemic type, AL, is due to
monoclonal immunoglobulin free light chains [5]. The heart is
affected in close to 50% of AL type cardiac amyloidosis, and con-
gestive heart failure is the presenting clinical manifestation in
about half of these patients. Once heart failure occurs, the me-
dian survival is <6 months in untreated patients, and death
in more than one-half these patients is due to heart failure or
arrhythmia. Previous random trials in the United States have
shown that cardiac resynchronization therapy (CRT) device with
biventricular pacing in these patients with repeated heart fail-
ure by severely reduced function improves cardiac function,
quality of life, and survival [6].

Intracardiac thrombosis has been known to be associated with
not only HCC [4] but also amyloidosis [7] and CRT devices [8,9].

We report a case of a continuous tumor thrombus with HCC
from the portal vein and hepatic vein to the right atrium via
the inferior vena cava in patient with cardiac amyloidosis and
an implanted CRT device.

Case Report

A 68-year-old female first admitted to our hospital because
of heart failure, and was finally diagnosed as an AL type of
primary cardiac amyloidosis including the endomyocardial bi-
opsy (Figure 1A). After 3 years followed-up, she underwent
a CRT device implantation for biventricular pacing following
the repeated episodes of heart failure (NYHA class IIl) with re-
duced left ventricular ejection fraction of 34% and wide QRS
with complete left bundle branch block of 143 ms. She kept
a silent condition for 7 years after a CRT device implantation.
A shortness of breath, symptoms of heart failure on physical
examination, and remarkable cardiomegaly with extended car-
diothoracic ratio of 74% on chest x-ray (Figure 1B) were again
presented when she was 78 years old. The echocardiography
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showed a huge echogenic mass occupying the right atrium
(Figure 1C). Sixty-four multi-detector computed tomography
(CT) showed a lobulated heterogeneously enhancing mass in
the right upper lobe of liver, and a continuous tumor thrombus
from the portal vein and hepatic vein to the right atrium via
the inferior vena cava (Figure 1D, 1E). Alpha-fetoprotein level
was >20 000 ng/mL (reference range: 0.0 to 10.0 ng/mL), and
HCC was diagnosed by a contrast enhanced CT. The continu-
ous hypercoagulability was shown more than 6 months be-
fore the last occurrence of heart failure despite of anticoagu-
lant therapy (Figure 1F). She improved the symptoms of heart
failure by the diuretics as a standard medical therapy. An ex-
tensive tumor thrombus with HCC was considered to have
caused a hemodynamic complication in this case.

Discussion

Kojiro et al. found that 4.1% of patients with HCC had thrombi
that extended into and invaded the right atrium at the time of
autopsy [3], but premortem diagnosis of HCC with intra-atrial
invasion is very rare. We found that a continuous direct inva-
sion of HCC with thrombus from the portal vein and hepatic
vein to the right atrium via the inferior vena cava caused
heart failure with amyloidosis, and an implanted CRT device.
Generally, HCC is a consequence of liver cirrhosis, which causes
the hypercoagulability [10]. Development of venous thrombo-
embolic complications with HCC results from an increased fi-
brinogen concentration/polymerization, thrombocytosis, and
a release of tissue factor-expressing extracellular vesicles [11].
Interestingly, this case had the other risk factors that acceler-
ated thromboembolism.

Previous studies have identified a high prevalence of intracar-
diac thrombosis in these patients at autopsy, especially in AL
cardiac amyloidosis [12,13]. In our case, advanced age, heart
failure, left ventricular dysfunction, and hypertension were
complications, which have also been reported as risk factors
for thromboembolism [14]. Endomyocardial damage and endo-
thelial dysfunction from amyloid depositions may be responsi-
ble for the occurrence of thrombosis [15]. Hypercoagulability
may also contribute [16]. The combination of systolic and di-
astolic ventricular dysfunction, chronic amyloid infiltrate in
the atria, and a direct toxic effect on myocardium [17] could
lead to atrial mechanical dysfunction, atrial enlargement, and
blood stasis [18]. Thus, atrial electrical-mechanical dissocia-
tion may explain the development of atrial thrombosis [19].

Thrombus formation is also a recognized complication of any
type of cardiac implantable electronic device [9]. Endothelial
trauma, blood turbulence, and blood stasis with depressed ven-
tricular function may increase the risk of thrombosis. The pace-
maker leads may themselves produce inflammation and fibrosis
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Figure 1. (A) On endomyocardial biopsy, the deposition of amyloid fibrils especially in interstitial tissue surrounding capillary was
demonstrated by the pink reticular pattern of the Congo-Red stain (100x). (B) A patient showed remarkable cardiomegaly
with the inter-cardiac mass on chest x-ray. (C) Echocardiography showed a huge echogenic mass occupied a right atrium.
(D, E) Sixty-four multi-detector computed tomography showed a lobulated heterogeneously enhancing mass in the right
upper lobe, and a continuous tumor thrombus from portal vein, hepatic vein and inferior vena cava to right atrium.

(F) The d-dimer and c-reactive protein (CRP) of serum concentrations continued a high level more than 6 months before

the occurrence of heart failure.

along the course of the wire [20]. Moreover, a higher inci-
dence of venous thrombosis has been found in patients who
had a previous transvenous temporary pacemaker lead [21].

In our patient case, the intracavitary cardiac involvement of
HCC was a direct trigger for the occurrence of heart failure,
but the process may have been influenced by the progres-
sion of myocardial damage with amyloidosis and the accel-
eration of thromboembolism due to the accumulation of var-
jous risk factors.
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Conclusions

Intracardiac thrombosis and heart failure occurred in a patient
with HCC and cardiac amyloidosis, who had an implanted CRT
device, which resulted in not only hypercoagulability by the
HCC itself and the accumulation of various risk factors, but
also the progression of myocardial damage with the develop-
ment of amyloidosis.
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