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ABSTRACT
Hepatocellular Carcinoma (HCC) rarely forms tumor thrombus within the bile duct. In such cases, differentiation

from intrahepatic cholangiocarcinoma is difficult, and the tumor is often showed as a smooth, yellowish-white,

polypoid tumor with neovascularization within the bile duct. HCC forming bile duct tumor thrombus can mimic

various tumors. Furthermore, early multidisciplinary patient evaluation is very crucial for obtaining an accurate

diagnosis of HCC forming bile duct tumor thrombus. This review report describes characteristic Peroral

Cholangioscopy (POCS) findings in bile duct tumor thrombus of HCC.
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INTRODUCTION
Hepatocellular Carcinoma (HCC) is the most common type of
primary liver cancer, and the primary treatment is surgical
resection. HCC frequently infiltrates the portal vein or hepatic
veins to form tumor thrombus, but tumor thrombus within the
bile ducts is rare. In such cases, distinguishing tumor thrombus
from intrahepatic cholangiocarcinoma is difficult. However,
during peroral cholangiography (POCS), tumor thrombus of
HCC is often recognized as a smooth, yellowish-white, polypoid
tumor with neovascularization within the bile duct lumen [1-3].
This review primarily reports the macroscopic findings of the
bile duct tumor thrombus of HCC on POCS.

CHARACTERISTIC POCS FINDINGS IN
BILE DUCT THROMBUS OF HCC
HCC causing obstructive jaundice due to tumor thrombus
within the bile ducts is often quite advanced at the time of
onset, and hepatic resection has been considered difficult.
Furthermore, HCC causing obstructive jaundice due to tumor
thrombus within the bile ducts is frequently poorly
differentiated and highly malignant. It also frequently resembles
intrahepatic cholangiocarcinoma in terms of both clinical

presentation and radiological findings, making differentiation
from intrahepatic cholangiocarcinoma challenging in many cases
preoperatively. Clinical history factors such as underlying
cirrhosis due to Hepatitis B Virus (HBV) infection or Hepatitis
C Virus (HCV) infection, and laboratory values such as elevated
serum Alpha-Fetoprotein (AFP) levels without elevated
Carbohydrate Antigen 19-9 (CA 19-9) or Carcinoembryonic
Antigen (CEA), are considered somewhat useful but limited in
distinguishing HCC with tumor thrombus within the bile duct
from intrahepatic cholangiocarcinoma. However, POCS proved
useful in allowing direct characteristic findings of the HCC
invading the bile duct; for example, a smooth, yellowish-white,
polypoid tumor with neovascularization was clearly revealed
within the bile duct (Figure 1a). Furthermore, using SpyBite
MAX biopsy forceps, POCS enabled direct morphological
assessment of characteristic POCS findings such as a smooth,
yellowish-white polypoid tumor with neovascularization,
acquisition of reliable tissue sampling, and direct visualization-
guided targeted biopsy from the bile duct tumor thrombus of
HCC and also provided a definitive pathological diagnosis for
differentiation from intrahepatic cholangiocarcinoma (Figure
1b).
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Figure 1: Findings on POCS, (a): POCS clearly reveals a smooth, 
yellowish-white, polypoid tumor with neovascularization within 
the right intrahepatic bile duct and (b): Biopsies from the tumor 
were performed under POCS using SpyBite MAX biopsy 
forceps. Neovascularization associated with HCC is observed 
(red arrowheads).

CHARACTERISTICS OF HCC OF BILE 
DUCT THROMBUS
HCC causing obstructive jaundice due to tumor thrombus 
formation within the bile ducts is frequently quite aggressive at 
the time of diagnosis, making liver resection challenging. 
Furthermore, HCC forming tumor thrombus within the bile 
ducts has been reported in multiple studies to exhibit shorter 
overall survival, more aggressive characteristics, and extremely 
poor long-term prognosis compared to HCC without such 
tumor thrombus formation within the bile ducts. HCC forming 
tumor thrombus within the bile ducts also possesses more 
aggressive biological characteristics, such as poor tumor 
differentiation, major vessel invasion, and lymph node 
metastasis compared to HCC without such tumor thrombus 
formation within the bile ducts [4, 5]. In addition, HCC 
forming tumor thrombus within the bile ducts also has been 
shown to have a higher incidence of post-liver-transplant 
recurrence in the retrospective study, although this finding is 
not observed in large-volume center studies [6]. Endoscopic 
Retrograde Cholangiopancreatography (ERCP) findings of HCC 
forming tumor thrombus within the bile duct reveal partial or 
complete obstruction due to an intraluminal shadow defect and 
proximal bile duct dilatation (Figure 2).

However, these cholangiographic features are not useful for the 
definitive diagnosis of bile duct invasion by HCC, necessitating  
additional investigations such as POCS. Nevertheless, the 
following points are cited in multiple literature as characteristic 
ERCP findings for HCC forming tumor thrombus in the bile 
duct: An oval-shaped shadow defect; a massive filling defect 
within the bile duct, but relatively inconspicuous dilation of the 
proximal bile duct and localized, short, and smooth bile duct 
stricture may be considered characteristic ERCP findings 
for HCC forming tumor thrombus within the bile duct [7-9].

DISCUSSION
HCC is a disease with a poor prognosis. It results in the third 
highest number of deaths from malignant neoplasms worldwide 
and the fifth highest in Japan [10]. HCC is conventionally 
considered to be associated with chronic liver inflammation and 
cirrhosis caused by HBV infection or HCV infection, 
alcoholic liver disease, or non-alcoholic steatohepatitis. 
However, recent advances in viral therapy, such as the use 
of nucleic acid analogues against HBV and Direct-Acting 
Antivirals Agents (DAAs) against HCV, have reduced the 
number of HCC cases caused by these viruses. Meanwhile, the 
number of non-B, non-C liver cancers developing in the context 
of alcohol-related liver disease or non-alcoholic fatty liver disease 
has increased [11, 12]. Risk factors for the development of 
HCC include old age, fibrosis, male sex, alcohol 
consumption, and diabetes mellitus. The high Sustained 
Virological Response (SVR) rate among patients receiving 
DAAs, which is also related to the increasing use of DAAs 
therapy even for HCV patients who were difficult to treat 
with interferon therapy, means the cumulative 
carcinogenesis rate is higher than during the interferon therapy 
era [13, 14]. Hepatocarcinogenesis has also been observed 
despite virus control. Post-SVR HCC occurs after HCV is 
eliminated by DAAs and is an important issue to address. This 
will help elucidate the risk factors for developing HCC among 
patients in whom HCV has been eliminated, and will enable the 
establishment of a surveillance system.

HCC frequently infiltrates the portal vein or hepatic vein to 
form tumor thrombus, but tumor thrombus in the bile duct is 
rare. In such cases, differentiation from intrahepatic 
cholangiocarcinoma is difficult, and the tumor often forms a 
smooth, yellowish-white polypoid tumor with neovascularization 
within the bile duct lumen during POCS [1-3]. HCC that causes 
obstructive jaundice due to tumor thrombus in the bile duct is 
called icteric-type hepatocarcinoma by Lin et al. in 
1975, although it may not be evident at the initial 
diagnosis [15]. Furthermore, HCC causing obstructive 
jaundice due to tumor thrombus in the bile ducts comprises 
0.5-12.9% of all liver cancer cases [16, 17]. Well-differentiated 
HCC typically exhibits an isovascular pattern in both the 
arterial and delayed phases. In contrast, moderately 
differentiated HCC usually retain the contrast agent in the 
early arterial phase on Contrast Enhanced Computed 
Tomography (CECT), but the contrast agent disappears 
in the venous phase [18]. However, some poorly 
differentiated HCCs show no early enhancement, which makes  

Figure 2: Findings on ERCP, ERCP reveals stenosis of the 
right intrahepatic bile duct due to invade HCC (red circle).
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differentiation from other malignancies difficult in some cases 
prior to surgery. Similarly, HCC forming tumor thrombus 
within the bile ducts also possesses more aggressive biological 
characteristics, such as poor tumor differentiation. 
Consequently, HCC forming tumor thrombus within the bile 
ducts does not present with typical HCC imaging findings, such 
as early arterial phase contrast retention and contrast washout in 
the venous phase on CECT, making preoperative differentiation 
from intrahepatic cholangiocarcinoma challenging.

Because of this possibility, it is important to plan POCS and 
perform ERCP primarily to confirm the pathological diagnosis. 
However, it is difficult to distinguish between HCC exposed in 
the right intrahepatic bile duct and intrahepatic 
cholangiocarcinoma based on ERCP findings alone. Therefore, 
we believe that performing POCS to biopsy from the tumor 
thrombus in the bile duct is extremely useful. POCS clearly 
revealed a smooth, yellowish-white, polypoid tumor with 
neovascularization within the right intrahepatic bile duct (Figure 
1a). Biopsies of the tumor in the bile duct were performed 
under POCS using SpyBite MAX biopsy forceps (Figure 1b). 
These findings demonstrate that the utility of POCS in 
diagnosing HCC with bile duct invasion. Specifically, POCS 
enables direct morphological assessment of characteristic POCS 
findings such as a smooth, yellowish-white polypoid tumor with 
neovascularization, acquisition of reliable tissue sampling, and 
direct visualization-guided targeted biopsy from the tumor, 
thereby facilitating differentiation from intrahepatic 
cholangiocarcinoma.

CONCLUSION
HCC with obstructive jaundice due to tumor thrombus in the 
bile ducts is very rare. POCS proved useful in enabling the 
direct observation of characteristic findings of the HCC 
invading the bile ducts, the reliable biopsy of these areas under 
direct visualization and the pathological diagnosis of HCC 
forming tumor thrombus in the intrahepatic bile ducts rather 
than intrahepatic cholangiocarcinoma.
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