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Abstract
Biliary intraepithelial neoplasia (BilIN) is a precursor lesion of cholangiocarcinoma that has been rarely
reported. The present study reports a 56-year-old male with low-grade BilIN of the bile ducts and the cystic
duct margin. Stent exchange endoscopy demonstrated an irregular, intraductal mass extending along the
common bile duct, common hepatic duct, and hepatic duct bifurcation. The peribiliary mass was found to
abut the right portal vein, inferior vena cava, and pancreatic head, and replaced the right hepatic artery. In
addition, there was evidence of gallbladder adenoma managed with cholecystectomy and a right-lobed liver
lesion and cirrhosis, which prompted the discussion of prophylactic liver transplantation. We emphasize the
radiological features of BilIN and associated pathological findings through multiple imaging modalities.
Consideration of this diagnosis is indicated in western countries and requires timely management based on
available guidelines.
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Introduction
Biliary intraepithelial neoplasia (BilIN) is characterized as a spectrum of proliferative, flat, or micropapillary
precursor lesions of bile duct adenocarcinoma [1]. BilIN ranges from low-grade (I), intermediate-grade (II),
and high-grade BilIN (III), representing carcinoma in situ. BilIN is considered to be the primary pathway that
progresses to intrahepatic cholangiocarcinoma through a dysplasia-carcinoma sequence [2]. While the
incidence of the disease is not well established, one study has demonstrated that 29.5% of patients with
cholangiocarcinoma were found to have BilIN, indicating its prevalence among cholangiocarcinoma patients
[3].

Based on the 2010 World Health Organization classification, intraductal papillary neoplasm of the bile duct
(IPNB) is defined as a papillary or villous neoplasm covering the fibrovascular stalks occurring in the bile
ducts. Imaging features of IPNB vary according to the presence of intraductal lesions, degree of mucin
production, and tumor location [4]. While BilIN is a flat or low-papillary microscopic lesion that does not
produce grossly or radiologically detectable mass, IPNB is a macroscopic lesion that produces grossly and
radiologically detectable mass lesion [1]. Both BilIN and IPNB are considered precursor lesions of
cholangiocarcinoma with higher prevalence in eastern countries like Korea, Japan, and China [4].

Due to the poor prognosis of cholangiocarcinoma, it is critical to identify associated risk factors. In western
countries, the major risk factors for biliary neoplasia are primary sclerosing cholangitis, Thorotrast
deposition, abnormal choledochopancreatic junction, and choledochal cysts. In Southeast Asian countries,
intrahepatic cholangiocarcinoma is more frequent than extrahepatic cholangiocarcinoma with predisposing
factors of hepatolithiasis and parasitic infection [5]. Additional risk factors include chronic hepatitis C and
alcoholic cirrhosis, which are associated with small intrahepatic bile duct neoplasia.

A majority of reported BilIN presents as lesions that do not form a mass or cause bile duct obstruction.
However, when these tumors grow large enough, symptoms of biliary obstruction such as jaundice,
intermittent pain, dyspepsia, weight loss, nausea, and vomiting become present [6]. To our knowledge, the
presenting case features low-grade IPNB lesions with gallbladder adenoma and cirrhosis that have not been
previously described.

Case Presentation
A 56-year-old male with no prior medical history and no history of smoking or heavy alcohol use presented
with itching, very sporadic postprandial bloating, and light-colored stools. His most recent colonoscopy
indicated no polyps or concerning lesions, but the presence of diverticulosis was noted. He denied changes
to stool caliber, melena, hematochezia, fever, chills, night sweats, or any unplanned weight loss. Labs were
significant for elevated total bilirubin, elevated alkaline phosphate, and abnormal liver function tests. The
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patient was negative for hepatitis A, B, and C, though there was an abnormal Epstein-Barr virus (EBV) result.

He was referred for an abdominal ultrasound, which showed dilation of the common bile duct. He then
underwent endoscopic ultrasound, endoscopic retrograde cholangiopancreatography, and biopsy of
proximal common bile duct intraductal stricturing lesion along with stent placement (Bismuth IV biliary
stricture extending from the common bile duct to bilateral intrahepatic ducts; Figure 1). Combined
ultrasound and MRI showed concerning lesions in the gallbladder, right intrahepatic duct, and proximal
common bile duct that was biopsied. The mass in the bile duct abuts the pancreatic head, inferior vena cava
minimally, and duodenum. It replaced the right hepatic artery (Figure 2) and caused stenosis of the common
bile duct (Figure 3). A 1.3-cm soft tissue nodule was also detected in the gallbladder in addition to a
gallstone (Figure 4). Cholecystectomy was performed and pathology indicated the gallbladder nodule to be
an intracholecystic papillary neoplasm (ICPN) with low-grade dysplasia. In addition, biopsies revealed a
low-grade IPNB (BillN-1/2) and a focal low-grade BilIN present at the cystic duct margin (BillN-1). Liver
lesion biopsy showed focal bridging fibrosis and nodularity. Positron emission tomography (PET) scan
demonstrated intense fluorodeoxyglucose (FDG) uptake along the biliary stent and FDG-avid lesion within
the gallbladder (Figure 5). Cholecystectomy was performed based on these findings.

FIGURE 1: Endoscopic retrograde cholangiopancreatography
demonstrates bile duct obstruction
Endoscopic retrograde cholangiopancreatography indicates bile duct obstruction from an intraductal soft tissue
lesion. Contrast injection above the level of filling defect showed a markedly dilated left and right hepatic duct,
estimated to be approximately 10 to 12 mm on each side. The filling defect was estimated to be approximately 20
mm in length (red arrows). There was some notable filling defect within the left intrahepatic duct as well.
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FIGURE 2: MRI arterial post-contrast demonstrates biliary mass
Soft tissue (red arrow) extends over a length of greater than 4.2 cm and measures up to 1.8 cm in width. There is
an additional enhancing soft tissue within the common bile duct at the bifurcation and extends to the right
intrahepatic bile duct.
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FIGURE 3: Magnetic resonance cholangiopancreatography with
maximum intensity projection
There is mild intrahepatic and extrahepatic bile duct dilatation. There is a long segment 2.9 cm stricture of the hilar
common hepatic duct (arrows). A linear filling defect within the common bile duct is consistent with a known biliary
stent (arrowhead). Peribiliary mass (asterisk) measuring up to 1.5 x 1.2 cm is unchanged, abutting the right portal
vein, inferior vena cava, and pancreatic head, and replacing the right hepatic artery. Postcontrast enhancement is
noted throughout the common bile duct.

FIGURE 4: MRI showing gallbladder adenoma and intraluminal gallstone
(A) MRI venous phase post-contrast shows a 1.6 x 1.2 cm enhancing mass in the gallbladder (red arrow) and
intraluminal gallstone (white arrow). (B) T2 half-Fourier acquisition single-shot turbo spin-echo (HASTE) shows the
same findings as above.
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FIGURE 5: Positron emission tomography demonstrates gallbladder and
biliary malignancies
There is a 0.9 x 1.4 cm hyperdense lesion in the nondependent portion of the gallbladder (red arrow) with a
standardized uptake value (SUV) max of 4.4, suspicious for malignancy. In addition, there is intense
fluorodeoxyglucose (FDG) uptake along the biliary stent (arrowhead), SUV max of 7.3, likely representing biliary
malignancy (white arrow).

On stent exchange endoscopy, there was an irregular isoechoic intraductal mass extending along the
common bile duct, common hepatic duct, and hepatic duct bifurcation. Due to extensive intraductal
papillary mucinous neoplasm, the patient was discussed at the liver selection meeting and deemed a good
candidate with conventional hepatic anatomy. The patient underwent an orthotopic liver transplant and a
Whipple's procedure with a two-week interval between both procedures. Pathological evaluation of the
explanted native liver demonstrated high-grade IPNB with a focal invasive carcinoma (1-2 mm) at the
confluence of the right and left hepatic ducts. The subsequent Whipple's procedure showed focal high-grade
intraductal papillary neoplasm of the distal common bile duct to the proximal margin to the ampulla. There
was no evidence of malignancy in the pancreatic head, duodenum, distal stomach, or lymph nodes.

Discussion
The association between BilIN, gallbladder adenoma, and cirrhosis is not well understood. Comparison of
high-grade BilIN with ICPN of gallbladder suggests that conglomerated ICPNs may arise from high-grade
BilINs with short papillary components [7]. A prior study reports two cases of biliary neoplasia with
extensive intraductal spread arising in liver cirrhosis, suggesting the possibility that biliary neoplasia with
intraductal spread may be a variant of BilIN [8]. In a study investigating the prevalence of BilIN in non-
biliary causes of cirrhosis, 31% of cases (n = 100) demonstrated BilIN-1, 2% of cases showed BilIN-2, and no
cases of BilIN-3 were reported, which suggests that non-biliary causes of cirrhosis should be considered as
precursors of cholangiocarcinoma [9]. There is evidence indicating that chronic hepatitis C virus and alcohol
cirrhosis are risk factors for intrahepatic cholangiocarcinoma. However, our patient had neither risk factors,
which may suggest other possible risk factors. Interestingly, EBV may cause liver injury and even liver
failure, with the association with autoimmune liver diseases including autoimmune hepatitis, primary
biliary cholangitis, and primary sclerosing cholangitis [10-13]. Although our patient’s abnormal EBV
antibody IgG may suggest an infectious etiology resulting in acute liver injury, there has not been any study
of EBV infection predisposing patients to cirrhosis.

Due to the poor prognosis of gallbladder cancer, every attempt must be made to identify asymptomatic
stages and premalignant gallbladder polyps and adenoma. Gallbladder polyps larger than 1.5 cm, especially
in solitary sessile hypoechogenic polyps, are associated with a risk of malignancy and
require cholecystectomy when there are symptoms such as biliary-type pain and dyspepsia [14]. Indications
for resection in asymptomatic patients include age greater than 50 years old, polyp size greater than 10 mm,
concurrent gallstone, or continuous polyp growth on ultrasound exams [15]. Gallbladder adenoma is a rare
benign epithelial tumor that typically presents as a pedunculated solitary lesion with sizes ranging from 5 to
20 mm and is categorized as pyloric, intestinal, foveolar, or biliary [16]. The 2019 WHO classification of
tumors of the digestive system proposed ICPN as a preinvasive neoplasm of the gallbladder that presents as
an intraluminal mass lesion [17]. The prognosis for ICPN is better than that for invasive gallbladder
carcinomas, with three-year survival averaging 90% for lesions with no foci of invasion versus 60% for those
with foci of invasion [18]. The presence of low-grade dysplasia of ICPN with no evidence of invasive foci has
previously been managed without intervention or additional testing [19]. However, our patient met the
indications for resection and therefore underwent cholecystectomy similar to prior reported cases [15].

2022 Chen et al. Cureus 14(8): e27780. DOI 10.7759/cureus.27780 5 of 7

https://assets.cureus.com/uploads/figure/file/402469/lightbox_2e7b9490f55c11eca982c98f464d80fb-Figure-5.png


Prior report of BilIN-2 in the common bile duct has been successfully treated with local excision with no
evidence of recurrence during a three-year follow-up period; however, this treatment strategy may be
limited to managing the less common extrahepatic BilIN [6]. Another case report features variable BilIN
ranging from low to high grade in a patient with benign biliary stricture with imaging modalities revealing
dilation of left intrahepatic bile ducts with focal narrowing of the left hepatic duct. Due to the risk of
possible cholangiocarcinoma, the patient underwent left liver lobectomy [20]. Given the unique findings of
our case report with the presence of BilIN, cirrhosis, and gallbladder adenoma, our therapeutic approach in
addition to the cholecystectomy is to perform a prophylactic liver transplant with the concern of malignant
transformation.

Conclusions
BilIN is a rare disease with few instances reported. This case study features a unique presentation of BilIN
with imaging modalities highlighting an extrahepatic biliary mass. Understanding the natural history of the
disease with possible progression to cholangiocarcinoma is valuable due to the poor prognosis associated
with cholangiocarcinoma. The case provides insight into a rare disease with complex features, including
low-grade IPNB with gallbladder adenoma and cirrhosis. Though the prevalence is low for a pathologic
diagnosis of BilIN, there is still a need for further investigation to provide a greater understanding of disease
progression and management.
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