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Abstract. Hepatocellular carcinoma (HCC) is one of the leading causes of cancer and cancer related deaths 
worldwide. Metastasis of HCC into the cardiac cavity is mostly caused by direct tumor thrombus invasion 
through the major hepatic veins and of vena cava inferior with continuous extension into the right cardiac 
cavity. Right heart metastasis without invasion of inferior vena cava (IVC), which may be caused by haema-
togenous spread of cancer cells, is rarely reported. We report a case of HCC with IVC and right atrium 
(RA) thrombus in a patient who presented to us with decompensated cardiac failure. Strikingly, the patient 
was young and with negative serum HBsAg, and anti-HCV results. Our case highlights a rare presentation 
of meta static intracardiac tumor thrombus involving the RA in advanced HCC without any symptoms of 
cardiac failure, and henceforth, the role of screening echocardiography for all patients with advanced HCC 
especially with vena caval involvement to rule out intracardiac thrombus.
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Hepatoceliulinė karcinoma ir apatinės tuščiosios venos  
bei dešiniojo prieširdžio navikinis trombas
Santrauka. Hepatoceliulinė karcinoma (HCK) yra viena iš dažniausių vėžio ir su vėžiu susijusių mirčių prie-
žastis visame pasaulyje. Širdies ertmės HCK metastazes dažniausiai sukelia navikinis trombas, įsiskverbęs per 
kepenų venas ir apatinę tuščiąją veną ir toliau judantis link dešiniosios širdies ertmės. Metastazių dešinėje 
širdies ertmėje, kai nėra įsiskverbta į apatinę tuščiąją veną (ATV) – tokį įsiskverbimą gali sukelti vėžinių ląste-
lių plitimas, – pasitaiko retai. Pranešame apie HCK ir ATV bei dešiniojo prieširdžio (DP) trombo atvejį, kurį 
nustatėme kartu su dekompensuotu širdies nepakankamumu. Mūsų nuostabai pacientas buvo jaunas, o jo 
hepatito B viruso paviršinio antigeno (HbsAg) ir hepatito C tyrimo rezultatai buvo neigiami. Aprašome retą 
metastazinį širdies navikinio trombo DP atvejį, sergant vėlesnės stadijos HCK ir nepasireiškus jokiems širdies 
nepakankamumo simptomams, bei pabrėžiame pacientų, sergančių vėlesnės stadijos HCK echokardiografijos 
tyrimo svarbą, ypač kai pažeista tuščioji vena, siekiant atmesti širdies trombo galimybę.

Raktažodžiai: karcinoma, hepatoceliulinė karcinoma, trombozė, echokardiografija

Introduction

Hepatocellular carcinoma (HCC) is the sixth leading cause of cancer in the world and the second 
leading cause of cancer-related deaths in the world [1]. Common causes for HCC are chronic viral 
hepatitis due to hepatitis B virus or hepatitis C virus infection and chronic alcohol consumption. 
Chronic alcohol use of more than 80 g/day for more than 10 years increases the risk for HCC by 
approximately 5-fold. The postulated mechanisms by which alcohol causes HCC are not known, 
but have been hypothesized to include direct cancer-promoting effects of alcohol and acetaldehyde, 
genetic susceptibility, oxidative stress and immune dysregulation by changes in retinoic acid metab-
olism and DNA methylation [2]. Other common risk factors for the development of HCC are obe-
sity related liver disease (nonalcoholic steatohepatitis), autoimmune hepatitis, inherited metabolic 
diseases like Wilson’s disease, hemochromatosis or alpha1-antitrypsin deficiency, and mycotoxin 
contamination of food stuffs (aflatoxin B1). HCC is an aggressive tumor and can show extensive 
metastasis [3]. HCC often causes portal vein tumour thrombus formation, with metastasis to the 
liver, lungs, and other organs, while the direct invasion of the hepatic vein and formation of a tumor 
thrombus extending into the IVC and RA is relatively rare. As a cause of secondary Budd–Chiari 
syndrome, HCC has been even more rarely reported [4,5].

In this report, we present the rare case of an advanced HCC with invasion of the inferior vena 
cava (IVC), portal vein, and intravascular extension to the right atrium (RA) in a patient with pre-
existing liver disease.

Case report

A 32-year-old man, a known case of alcoholic lever disease, presented with chief complaints of 
abdominal pain and distension for 6 months and bilateral leg swelling for past one month. History 
of loss of weight and loss of appetite were present. On examination in the emergency department, 
the temperature was 36.7°C, the blood pressure 122/81 mm Hg, the pulse 76 beats per minute, the 
respiratory rate 18 breaths per minute, and the oxygen saturation 92% while the patient was breath-
ing ambient air. He was alert and oriented and had no asterixis. The skin was jaundiced, the sclerae 
were icteric. The skin was without spider angiomas or palmar erythema. Bilateral pedal oedema was 
present. The first and second heart sounds were normal and grade 3/6 systolic murmur was present 
in lower left sternal border, and the jugular venous pulsation was distended. The abdomen was dis-
tended and fluid thrill was present. 
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His blood tests for hepatitis B virus (HBV) surface antigen, hepatitis B virus (HBV) core IgM 
antibodies, hepatitis C virus (HCV) antibodies, and human immunodeficiency virus (HIV) type 
1  (HIV-1) p24 antigen and HIV-1 and HIV-2 antibodies were negative. Other laboratory results 
(normal ranges in parentheses) were as follows: Haemoglobin, 9.4 gm/dl (12–15 gm/dl); total biliru-
bin, 12 mg/dl (0.2–1.2 mg/dl); aspartate aminotransferase, 376 IU/l (5–40 IU/l); alanine aminotrans-
ferase, 114 IU/l (5–47 IU/l); alkaline phosphatase, 444 IU/l (111–295 IU/l); and lactate dehydroge-
nase, 229 IU/l (100–225 IU/l). Ultrasonography of the abdomen revealed a large space-occupying 
lesion in the right lobe of the liver with the background of chronic parenchymal liver disease and 
portal vein thrombosis. Contrast Enhanced Computed Tomography (CECT) abdomen reveals an 
11.9 × 10.8 × 14 cm hypervascular mass showing enhancement on arterial phase and rapid washout 
in the right lobe of liver with thrombus extending into IVC and portal vein (Figure 1). The serum 
α-fetoprotein (AFP) was elevated to > 54000 ng/ml (normal range <13.2 ng/ml). His electrocardiog-

Figure 1. Contrast enhanced computed tomography of 32-years-old male with Hepatocellular carcinoma in 
the right lobe. Panel 1A: Arterial phase imaging in coronal reconstruction showing the mass having internal 
areas of arterial hyperenhancement (white arrow) with enhancing tumoral thrombus in the inferior vena cava 
and right atrium (yellow arrow). Panel 1B: Portal phase imaging in axial section showing washout of contrast 
in the lesion (white arrow) with central area of nonenhancement suggestive of necrosis (yellow arrow).

Figure 2. Transthoracic 
echocardiography image showing a 
large intracardiac right atrial thrombus 
measuring 5.7 × 2.4 cm obstructing 
the tricuspid valve during the diastolic 
phase of the cardiac cycle (RA; arrow).
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raphy showed normal sinus rhythm and chest X-ray showed mild right-sided pleural effusion and 
normal cardiothoracic ratio. A 2D transthoracic echocardiogram demonstrated a large intracardiac 
right atrial thrombus measuring 5.7 × 2.4 cm obstructing the tricuspid valve during the diastolic 
phase of the cardiac cycle (Figure 2).

The patient was reevaluated for further management course after reaching the final diagnosis of 
HCC. His condition was reviewed by medicine, oncology, cardiology and cardiothoracic team and 
he was started on chemotherapy (Sorafenib 400mg daily), heparin bridge therapy with warfarin with 
a plan to resect the mass extending to the right atrium. But the patient’s relatives were opted for con-
servative management only and were discharged after initial stabilization. Patient came for follow up 
after one month and he was doing well. 

Discussion 

HCC usually metastasizes to regional lymph nodes, lungs or bones, and also has a high propensity 
to involve local vascular and endovascular involvement [4]. According to the literature and autopsy 
studies, invasion of the IVC has been described in up to 9–26% and intravascular extension to the 
RA in 1–4% of cases of HCC [5-6]. However the incidence of vascular invasion is increased about 
82% when the tumor size is more than 5 cm and serum AFP levels were more than 1000 ng/ml [7]. 
The mechanism of cardiac metastases is as a contiguous extension from the intrahepatic HCC via a 
tumor thrombus to the IVC or by lymphatic or hematogenous spread. The majority of cardiac me-
tastases are direct and contiguous extensions of the intrahepatic HCC.

The RA tumor thrombus may cause sudden hemodynamic collapse by tricuspid valve obstruc-
tion, secondary Budd–Chiari syndrome, right heart failure, and massive pulmonary thromboem-
bolism [8]. The patients with HCC complicating RA tumor thrombus have a poor prognosis. If not 
treated, the survival time is between three days and two months [9]. The early diagnosis and treat-
ment can prolong the survival of patients. Currently, simultaneous surgical removal of RA thrombus 
and resection of HCC may prolong the survival of more than 2 years [10]. In a retrospective cohort 
study, Wang et al. concluded that in the treatment of HCC extending into the IVC/RA, hepatectomy 
and thrombectomy group had a median survival of 19 months, the TACE group had a median sur-
vival of 4.5 months, and symptomatic treatment had a median survival of 5 months. These data indi-
cated that surgery, either removing thrombus combined with hepatectomy or only tumor thrombus 
extraction, might result in better survival when compared with other nonsurgical therapies [11]. 
Our patient refused surgery and the long term follow up is needed. Since very few patients are re-
sponsive to local surgery and nonsurgical therapies like TACE, local radiotherapy is also moderately 
effective for HCC. The cancer chemotherapeutics are very little effective in advanced HCC, so the 
immunomodulators like sorafenib are used very often. These immunomodulators are shown to pro-
long survival benefit and slow down the radiologic progression of HCC [12].

Conclusion

HCC with tumor thrombus extending into the right atrium is frequently associated with second-
ary Budd–Chiari syndrome and often other adverse tumor-related factors, such as extension to the 
portal veins; thus, it is traditionally regarded as a terminal condition with extremely poor prognosis. 
Almost all patients with HCC which develops from cirrhotic liver should be screened for IVC exten-
sion and RA tumor thrombus. The early screening and appropriate treatment modality may improve 
the survival of the patients. The echocardiography is a simple, noninvasive diagnostic tool for RA 
tumor thrombus, hemodynamics, cardiac function and pulmonary pressures. 
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