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Extraction of intra-biliary hepatocellular 
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Abstract 

Background: Hepatocellular carcinoma with biliary ductal invasion is rare and associated with a significantly lower 
survival rate.

Case presentation: We present an unusual case of a patient with hepatocellular carcinoma and biliary invasion, who 
had his diagnosis confirmed by histological analysis from tissue extracted by endoscopic retrograde cholangiopan-
creatography. An 87-year-old male presented with a 1-day history of right upper quadrant pain and jaundice. His past 
medical history included recurrent gallstone cholangitis and a previous cholecystectomy. An abdominal CT demon-
strated a dilated intrahepatic biliary tree with left proximal intrahepatic hyperdensities, as well as a 3 cm hepatocellular 
carcinoma. He was initially suspected to have concurrent gallstone cholangitis and a newly diagnosed hepatocel-
lular carcinoma. Endoscopic retrograde cholangiopancreatography and balloon trawling of the intraductal lesions 
extracted necrotic tumour-like tissue which was histologically consistent with hepatocellular carcinoma. The extrac-
tion of the intra-biliary portion of HCC resulted in complete resolution of his jaundice, enabling further treatment with 
nivolumab, which would not have been possible if the obstruction was not cleared. The patient is currently well and 
has completed his 6th cycle of nivolumab.

Conclusion: Obstructive jaundice is an uncommon presentation for patients with HCC. it is key for clinicians to be 
aware of the possibility of intrabiliary invasion in order obtain an early diagnosis and to reduce any delay in treatment.
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Background
Hepatocellular carcinoma (HCC) is the most common 
primary malignant hepatic neoplasm. However, it only 
rarely shows biliary ductal invasion, with a reported inci-
dence of 1–9% [1, 2]. We discuss an unusual presenta-
tion of a patient with obstructive jaundice secondary to 
HCC with intrabiliary invasion, who had his diagnosis 
confirmed from tissue that was retrieved by endoscopic 

retrograde cholangiopancreatography (ERCP). These 
patients typically have a poor prognosis. Therefore, it is 
key for clinicians to be aware of this entity in order obtain 
an early diagnosis and to reduce any delay in treatment.

Case presentation
An 87-year-old Chinese male presented with right upper 
quadrant pain and obstructive jaundice for one day. He 
had no fever, nausea, or vomiting. He had no history 
of alcohol use. His medical history was significant for 
hyperlipidemia, diabetes mellitus, recurrent gallstone 
cholangitis, and a previous cholecystectomy 20 years 
ago. Of note, he had presented with gallstone cholangitis 
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4 months prior, during which an ERCP had been per-
formed with successful balloon trawling of a 14 mm 
gallstone from the distal common bile duct. Physical 
examination revealed scleral icterus and mild right hypo-
chondrial tenderness. His laboratory workup was notable 
for raised total bilirubin of 81 μmol/L, a low serum albu-
min of 33 g/L, thrombocytopenia, and an elevated serum 
alphafetoprotein level of 611μg/L. He had no leukocyto-
sis, and his INR was normal.

A computed tomography multiphasic scan of his abdo-
men showed a dilated intra- and extra-hepatic biliary tree 
with thickening and enhancement of the ductal wall as 
well as hyperdensities within the proximal left hepatic 
duct and common hepatic duct suggestive of choledo-
cholithiasis. It also showed a 3 cm segment 3 lesion with 
faint arterial enhancement and subsequent washout 
on the delayed phase suggestive of HCC (Fig.  1). Given 
his history of recurrent gallstone cholangitis, the initial 
impression was that of gallstone cholangitis and a pos-
sible newly diagnosed HCC. However, the biochemical 
profile and radiological appearance of his liver were not 
in keeping with cirrhosis. He was a non-drinker and his 
hepatitis B and C serology were negative. This patient 
was obese with metabolic risk factors such as diabetes 
and hypertension, suggesting that non-alcoholic steato-
hepatitis was the likely aetiology for his HCC.

An ERCP was performed which demonstrated a dilated 
left intrahepatic duct with amorphous filling defects 
obstructing its distal end (Fig. 2). Balloon trawling during 
the ERCP managed to extract the obstructing intraductal 
lesions, which appeared to be necrotic tumour-like tis-
sue (Fig. 3). These lesions were later retrieved with a Roth 
Net. No prophylactic stent was placed as the obstruction 
had resolved. Histology showed necrotic tumour tissue, 

with the residual partially viable tumour cells show-
ing morphology (trabecular architecture and hyaline 
globules) as well as immunoreactivity (diffusely positive 
staining with HepPar, Arginase, and CAM5.2) that was 
compatible with HCC (Fig. 4).

After discussion at a multidisciplinary tumour board 
meeting, the options of surgical resection and systemic 
therapy were both offered to the patient. However, the 
patient opted for systemic therapy in view of his age and 
personal preferences, understanding that this was a pal-
liative option. The extraction of the intra-biliary portion 
of HCC resulted in complete resolution of his jaun-
dice, allowing initiation of systemic therapy. Nivolumab 
was eventually started after discussion with the patient 
and his family. A repeat computed tomography scan 
after completing six cycles of nivolumab showed par-
tial response, and the patient remains well and free of 
jaundice.

Discussion and conclusions
HCC only rarely leads to bile duct invasion, with a 
reported incidence of 1% [1]. These patients may pre-
sent with obstructive jaundice as the initial complaint. 
There are several mechanisms through which HCC may 
cause obstructive jaundice: a direct invasion of the HCC 
into the biliary tree; HCC rupture within the biliary 
tree; a portal thrombus invading the biliary tree; tumour 
haemorrhage leading to blood clots and haemobilia; or 
extrinsic biliary compression from tumour or malignant 
lymphadenopathy [2].

Fig. 1 Multiphasic computed tomography scan showed a 3.1 cm 
lesion in segment 3 of the liver with arterial enhancement and 
delayed washout suspicious for HCC (white arrow), and a dilated 
intra- and extra-hepatic biliary tree with thickening and enhancement 
of the ductal wall as well as a hyperdensity in the proximal left 
hepatic duct (red arrow) suggestive of choledocholithiasis

Fig. 2 Cholangiogram demonstrating a large filling defect (red 
arrow) obstructing the distal left hepatic duct
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Despite advancements in hepatobiliary imaging, the 
diagnosis of an intrabiliary HCC remains challeng-
ing, and is often confused with other causes of intrabil-
iary filling defects, such as choledocholithiasis, biliary 
cystadenomas and cholangiocarcinomas [3]. Intrabil-
iary HCC has been described to exhibit the same char-
acteristic imaging features as HCC of arterial phase 

hyperenhancement and delayed washout on the portal 
venous phase [4]. However, there are no imaging features 
to reliably differentiate intrabiliary HCC from the other 
causes of intrabiliary filling defects. Thus, diagnosis is 
often determined by histology [5].

Obstructive jaundice is typically a late clinical manifes-
tation of intrabiliary HCC. Prognosis is generally poor, 

Fig. 3 Extraction of necrotic tumour-like tissue via balloon trawling during ERCP

Fig. 4 Histologic examination of the specimen. a Infarcted and haemorrhagic pieces of tissue with ghost outlines of necrotic cells (hematoxylin 
& eosin stain, 40x). b Retained morphology showing irregular pleomorphic nuclei with prominent nucleoli and numerous hyaline globules 
(hematoxylin & eosin stain, 400x). c Trabecular architecture (reticulin stain, 200x). d Diffuse staining of tumour cells on HepPar-1 immunostain. 
(HepPar-1 immunostain; 200x)
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and is closely related to the stage of disease, location 
of tumour and degree of tumour extension. The mean 
survival rate ranges from 2 to 4.5 months amongst sev-
eral studies [1, 6, 7]. Cholangitis secondary to tumour 
obstruction is the most common cause of death in these 
patients.

We initially suspected choledocholithiasis as the cause 
of the obstructive jaundice in this case, given his sig-
nificant history of recurrent gallstone cholangitis with 
a recent episode prior to presentation. However, the 
diagnosis of HCC was subsequently clinched when the 
tumour tissue was trawled out during an ERCP. To our 
knowledge, there has only been one other case report in 
the literature where HCC was also diagnosed from tis-
sue removed during an ERCP [8]. In cases of HCC with 
intrabiliary invasion, surgical resection is the ideal treat-
ment as it can result in resolution of jaundice and even 
long-term survival [2]. A study by Zeng et al. included 37 
patients with bile duct tumour thrombus who had under-
gone liver resection between 2005 to 2012 and reported 
an overall survival of 64.2% at 1 year and 24.3% at 3 years. 
HCC patients with jaundice secondary to biliary obstruc-
tion should be managed differently from those with 
jaundice secondary to hepatic insufficiency, as curative 
surgical resection may still be an option in the former [9].

In conclusion, the diagnosis of intrabiliary invasion of 
HCC is rare, but needs to be considered when intraductal 
filling defects are noted on imaging, especially in the con-
text of underlying liver disease and cirrhosis.
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