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Abstract
Background: Intraductal papillary neoplasm of the bile duct (IPNB) is a relatively rare bile duct neoplasm in the multistep carcinogenesis pathway towards 
cholangiocarcinoma. The diagnosis of IPNB is challenging, and its malignant potential means that its prognosis is related to the performance of R0 resection. We 
experienced a patient with IPNB detected during close examination of colonic disease and subsequently treated surgically.

Case presentation: A 54-year-old man presented to an outside hospital with abdominal pain. Enhanced computed tomography showed wall thickening in the 
ascending colon and a cystic lesion close to the posterior segmental branch of the bile duct in the liver. Colonoscopy showed diverticulitis and severe stenosis in the 
ascending colon, with no finding of malignancy. Differential diagnosis of the liver tumor was IPNB, mucinous cystic neoplasm, or metastatic tumor from the colonic 
disease. The patient underwent hepatectomy and simultaneous right hemicolectomy for severe diverticulitis. Histopathological examination of the liver revealed 
IPNB with an associated invasive carcinoma.

Conclusions: We report a relatively rare case of IPNB. Although preoperative diagnosis of IPNB remains challenging, complete resection is important for a favorable 
prognosis.
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Introduction 
Intraductal papillary neoplasm of the bile duct (IPNB) has recently 

been proposed as the biliary counterpart of intraductal papillary 
mucinous neoplasm of the pancreas [1], and can develop within any 
part of the biliary tree. Early systems classified bile duct tumors on 
the basis of their ability to produce mucin. IPNB is identified as a 
premalignant lesion or intraepithelial neoplasm of the bile duct, and 
has also been described anecdotally as having limited invasive potential, 
typically involving only cellular atypia, and at most carcinoma in situ 
[2,3]. However, tumors eventually invade into the bile duct wall and 
progress to invasive cholangiocarcinoma. The clinical manifestations of 
IPNB include obstructive jaundice and cholangitis, but IPNB can also 
be detected incidentally in asymptomatic individuals. Early surgery 
should be performed in all cases of suspected IPNB based on clinical 
findings and imaging alone, to prevent disease progression [3]. We 
experienced a surgical case of IPNB detected during close examination 
of colonic disease.

Case presentation
A 54-year-old man presented to an outside hospital with abdominal 

pain. Enhanced computed tomography (CT) showed ascending colonic 
wall thickening and swollen lymph nodes and a cystic lesion close 
to the posterior segmental branch of the bile duct in the liver. Colon 
cancer with liver metastasis was suspected at the previous hospital, and 
the patient was referred to our institution.

The patient’s medical history included an appendectomy at 20 
years of age, hypertension, and congenital anomalies of the kidney. He 
had no history of liver disease. 

Laboratory results before surgery were as follows: hemoglobin, 11.3 
g/dL; total bilirubin, 0.2 mg/dL; aspartate aminotransferase, 18 IU/L; 
alanine aminotransferase, 13 IU/L; alkaline phosphatase, 195 IU/L; 
and γ-glutamyl transpeptidase, 22 IU/L. Levels of tumor markers, 
including alpha-fetoprotein, protein induced by vitamin K absence, 
carcinoembryonic antigen, and carbohydrate antigen 19–9 were within 
normal limits. Viral markers for hepatitis B and C were negative.

Colonoscopy showed chronic ascending colonic diverticulitis and 
no finding of malignancy. CT and magnetic resonance imaging (MRI) 
showed a gradually enhanced mural nodule in the cyst located at the 
proximal posterior segmental branch of the bile duct (Figure 1). T1-
weighted MRI showed a low-intensity mass. The signals from the cystic 
lesion were high on T2-weighted images, except for the mural nodules. 
The cystic lesion was suspected to be a mucin-producing liver tumor, 
such as a mucinous cystic neoplasm of the liver, IPNB, a hemangioma, 
or a schwannoma of the liver.

The suspected colon cancer was finally diagnosed as diverticulitis, 
and the intrahepatic cystic lesion including mural nodules on CT 
and MRI was considered to be IPNB. Because the patient had a 
history of repeated diverticulitis with severe stenosis and because 
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IPNB has a potential for malignancy, resection was planned for both 
involvements.We performed extended posterior right sectionectomy, 
and hemicolectomy for chronic diverticulitis. The resected cyst was 
composed of papillary nodules on the wall filled with clear mucus. No 
recurrent disease was found during the 10-month follow-up period.

Pathological findings
The surgically resected specimen revealed a tumor in the 

intrahepatic biliary tree of the right posterior section (Figure 2). The 
cut surface revealed a mucinous appearance with mucin infiltrating the 
cyst.

Histopathologically, the tumor contained invasive components. 
The intraductal component showed papillary growth and extracellular 
mucin. Part of the tumor invaded through the bile duct wall and 
formed a cyst (Figure 3). The cystic tumor lacked an ovarian-like 
stroma. MUC1 and MUC2 immunostaining were negative (Figures 
4a and 4b), while MUC5AC displayed diffuse positivity in the invasive 
and intraductal components (Figure 4c).

On the basis of these findings, the cystic tumor was finally diagnosed 
as IPNB (invasive adenocarcinoma, gastric type) invading the bile duct 

wall and forming a cyst besides the bile duct of the posterior segment 
of the right hepatic lobe.

Discussion
We report a surgical case of IPNB in the liver, found incidentally 

during close examination of colonic diverticulitis.

Preoperative diagnosis of IPNB is challenging, and the current 
case demonstrates the incidental radiological detection of a cystic 
tumor, mimicking colorectal liver metastases. The intrahepatic bile 
ducts showed no changes such as dilatation on preoperative images. 
Previous reports have indicated that most IPNB patients present with 
right hypochondria (35-88.5%), recurrent acute cholangitis (5-59%), 
and obstructive jaundice (20-36%) [4-6]), but that IPNB may also be 
detected incidentally in asymptomatic individuals (5-12%) [3,4]. IPNB 
remains difficult to differentiate from cholangiocarcinoma and other 
types of bile duct disease, and may mimic colon cancer metastases on 
radiological findings [7]. The characteristic CT and MRI findings of 
IPNB are a dilated and cystic biliary system and multifocal papillary 
epithelial lesions. In the current case, the large bile ducts around 
the cystic lesion were unaffected radiologically, and the patient was 
suspected to have liver metastasis from colon cancer on the basis of 
thickening of the ascending colonic wall and swollen lymph nodes 
detected on CT. However, there was no sign of colon cancer on 
colonoscopy, and the final diagnosis was diverticulitis.

In patients with IPNB, the tumor originates from the intrahepatic 
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Figure 1. Abdominal contrast computed tomography (CT) and enhanced magnetic 
resonance imaging (MRI) findings. (a) Contrast-enhanced CT shows a low-density hepatic 
lesion measuring 1.5 cm in diameter with mural nodules with contrast-enhanced high 
signals (a red arrow). (b, c) Contrast-enhanced MRI shows lesion with enhanced nodules 
located at the proximal part of the posterior bile duct.

Figure 2. Macroscopic findings of resected specimen. The cut surface of the resected 
specimen shows papillary nodules from the lining wall of the intrahepatic bile duct and 
contains mucinous fluid.

Figure 3. Microscopic features of the tumor. (a) Histopathological findings reveal papillary 
nodules from the lining wall of the intrahepatic bile duct, and the tumor invades through the 
bile duct wall and forms a cyst containing secreted mucus. (b) The tumor was composed 
histologically of an invasive adenocarcinoma with papillary structures invading the stroma.

Figure 4. Immunohistochemical characterization. The tumor cells were negative for MUC1 
(a) and MUC2 (b), and positive for MUC5A (c).
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bile duct and invades through the bile duct wall, and a cystic lesion 
is formed by mucin secreted by the tumor. In the present case, 
preoperative images showed no changes such as dilatation of the bile 
duct, buthistological findings revealed dilatation of the intrahepatic 
bile duct around the tumor.

IPNB is regarded as a tumor with malignant potential, which can 
be categorized into one of three groups, according to the degree of 
malignancy: adenoma (low grade), borderline (intermediate grade), 
and malignant (carcinoma in situ and high grade). IPNB accounts 
for 7%–38% of all bile duct carcinomas, and 40%–80% of IPNBs 
contain invasive carcinomas [3,6]. However, IPNB is generally less 
invasive and has a more favorable outcome than conventional bile 
duct cholangiocarcinoma. Lee et al. reported a disease-free survival 
rate of 81% at 5 years among 58 patients with IPNB who underwent 
curative resection, with a mean survival period of 60.87 ± 5.86 months 
[6,8]. However, patients with invasive tubular carcinoma carry a 
poorer prognosis than mucinous/colloid carcinoma or IPNB alone. 
Although it is difficult to make an accurate preoperative diagnosis 
because of the low incidence of IPNB and the lack of specific clinical 
manifestations, preoperative and pathological diagnoses are important 
for determining its prognosis. Kang et al. reported that the accuracy of 
predicting macroscopic multiplicity based on preoperative radiologic 
imaging findings was 53.5%, with a false positive rate of 25.8% and a 
false-negative rate of 37.7% [6,9]. Patients without distant metastasis 
are considered for surgical resection [10]. R1 or R2 resection, depth of 
extraductal invasion, grade of invasion, and lymphovascular invasion 
have been associated with a poorer prognosis [4]. In the current case, we 
performed R0 resection, and no lymphovascular invasion was detected. 
The significant risk of invasive bile duct carcinoma means that early 
surgical intervention is crucial to achieving a long-term recurrence-
free outcome. This case highlights the need to consider IPNB during 
the differential diagnosis of cystic intrahepatic tumors.

Conclusions
We are report a relatively rare case of IPNB. Although preoperative 

diagnosis of IPNB remains challenging, curative resection is the major 
treatment and an important factor in determining long-term survival.
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