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A 66-year-old man with hepatitis C virus (HCV) 
infection complicated by liver cirrhosis presented 
with about 6 months of severe right shoulder pain 
as well as more recent progressive dyspnoea on 
exertion and lower extremity oedema. On outpa-
tient evaluation at the onset of shoulder symptoms, 
they had been ascribed to an orthopaedic aetiology. 
He had recently completed treatment for HCV 
with ledipasvir/sofosbuvir after failure to respond 
to a regimen of interferon/ribavirin. Approximately 
2 years earlier, he had been diagnosed with unre-
sectable multifocal stage III hepatocellular carci-
noma (HCC) and treated with transarterial chemo-
embolisation (TACE), radiofrequency ablation and 
ethanol ablation as a bridge to possible liver trans-
plantation. On presentation, he was hemodynam-
ically stable with no reported pulsus paradoxus. 
Physical examination revealed an elevated jugular 
venous pulse, anasarca and decreased breath sounds 
over the right lower chest. There was no clinically 
overt ascites. His plain chest radiograph showed a 
right pleural effusion and a thickened right para-
tracheal stripe (figure 1A). Subsequent contrast-en-
hanced CT of the chest confirmed a right pleural 
effusion and paratracheal lymphadenopathy. It also 
revealed elevation of the right hemidiaphragm as 
well as a large mass extending from the dome of 
the liver into the chest with near-total obliteration 
of the right atrial (RA) cavity by the combination 
of mass effect and an intracavitary filling defect 
(figure 1B). A similar filling defect was also present 
in the inferior vena cava. MRI of the abdomen 
with gadolinium enhancement performed about 3 
months prior to the current presentation recapit-
ulated analogous findings and showed invagina-
tion of the mass into the RA (figure 2). Echocar-
diographic images obtained via the transthoracic 

approach demonstrated a large intraluminal echo-
density within the right atrium consistent with 
an intra-atrial mass, best illustrated on the four-
chamber view (figure 3, see online Supplementary 
video). It was concluded that the patient suffered 
from transdiaphragmatic invasion by recurrent 
HCC resulting in referred right shoulder pain and 
extrinsic RA compression. That, combined with 
tumour thrombus extending into the RA by way 
of the hepatic venous system and the inferior vena 
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Figure 1 (A) Plain chest radiograph showing a right pleural effusion and paratracheal stripe widening. (B) Axial chest 
CT image showing a soft tissue mass abutting right atrium, the cavity of which contains an intraluminal hypodensity 
(arrow). A right pleural effusion and ascitic fluid are also visible.

Figure 2 Coronal reconstruction of gadolinium-
enhanced MRI of the abdomen demonstrating the 
transdiaphragmatic extension of the mass (M) and the 
adjacent filling defect in the right atrium (RA). SVC 
denotes superior vena cava. 
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cava (IVC), caused impaired venous return and anasarca. His 
dyspnoea improved only modestly after drainage of the tran-
sudative right pleural effusion consistent with hepatic hydro-
thorax. The patient was deemed unfit for further therapeutic 
interventions and was discharged home with hospice services.

HCV is second only to hepatitis B as the most frequent cause 
of HCC worldwide.1 Extrahepatic spread of HCC occurs in a 
minority of patients (15%–35%) and almost exclusively in those 
with locally advanced disease.2 3 Lung is the most common site 
of distant haematogenous dissemination of HCC.2 3 This malig-
nancy has a propensity for growth into the hepatic venous system, 
but intravascular tumour extension into the RA via the IVC is a 
rare occurrence, though certainly not as exceptional as primary 
cardiac tumours, which are also part of the differential diagnosis 
of an intra-atrial mass.4 It is worth noting that cardiac tumour 
thrombus can be the initial presenting manifestation of HCC.5 

Vascular and cardiac occlusion caused by such intraluminal 
filling by HCC can lead to secondary Budd-Chiari syndrome and 
haemodynamic compromise due to diminished venous return. 
Retrospective data suggest that carefully selected patients with 
resectable primary tumours can achieve 1-year survival rates 
close to 70% following partial hepatectomy plus thrombectomy 
for HCC with this complication.6 Those treated with TACE or 
symptomatic therapies have historically fared markedly worse.

Our case illustrates how HCC, a common abdominal 
neoplasm, can have a major impact on cardiopulmonary physi-
ology through extension into the thorax by two routes: transdi-
aphragmatic and endovascular, thus placing the RA in peril both 
intrinsically and extrinsically. It also serves as a reminder that 
unremitting shoulder discomfort may herald grave diaphrag-
matic pathology.
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Figure 3 Four-chamber echocardiographic view showing a large 
intraluminal echodensity within the RA consistent with an intra-atrial 
mass (asterisk) as well as extrinsic compression of the RA by the 
mass (plus). Inset: Echocardiographic view showing tumour thrombus 
(asterisk) extending into RA by way of the inferior vena cava. AV, 
aortic valve; LA, left atrium; LV, left ventricle; RA, right atrium; RV, right 
ventricle; TV, tricuspid valve.
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