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A huge intraductal papillary neoplasm of the bile duct treated by 
right trisectionectomy after right portal vein embolization
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Intraductal papillary neoplasm of the bile duct (IPNB) is a rare variant of bile duct tumors characterized by papillary 
growth within the bile duct lumen and recognized precursor of invasive carcinoma. IPNB was detected incidentally 
in a 60-year-old woman during check up. Radiologic images revealed a huge cystic mass with papillary projection 
and markedly dilated bile ducts. Biopsies revealed high-grade IPNB. Cholangioscopy detected a connection between 
the right posterior bile duct and cyst lumen with epithelial dysplasia of the bile duct. Right posterior sectional duct 
opened in the left hepatic duct. Consequently, right trisectionectomy and extrahepatic bile duct resection were 
conducted. Histological studies revealed intraductal papillary neoplasm with high-grade intraepithelial neoplasia 
(carcinoma in situ). IPNB patients without distant metastases are candidates for surgery and complete resection should 
be conducted to achieve long-term survival. (Ann Hepatobiliary Pancreat Surg 2018;22:150-155)
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INTRODUCTION

Intraductal papillary neoplasm of the bile duct (IPNB) 

is a rare variant of bile duct tumors, characterized by pap-

illary or villous growth within the bile duct lumen and 

is regarded as a biliary counterpart of intraductal papillary 

mucinous neoplasm (IPMN) of the pancreas.1 IPNB was 

recently defined in 2010 WHO classification as a distinct 

clinical and pathologic entity.2 IPNB is mostly found in 

the Far East nations where hepatolithiasis and clonorch-

iasis infections are endemic.3 Most patients are age 

50-70.4 Common clinical signs of IPNB are abdominal 

pain, jaundice and cholangitis. The most common radio-

logic findings for IPNB are bile duct dilatation and intra-

ductal masses.5 Here, we report surgical treatment of a 

huge asymptomatic IPNB.

CASE

A 60-year-old Japanese woman was admitted to our 

hospital due to a huge liver mass detected incidentally 

during the patient’s routine respiratory examination diag-

nosed with bronchial asthma and obstructive pulmonary 

disease. She had no symptoms or past medical history of 

liver disease. She smoked 15 cigarettes per day and quit 

2 months prior the operation. Laboratory values on admis-

sion were as follows: Total leucocytic count 5.17×103/cc, 

hemoglobin 13.4 g/dl, platelets count 274×109/L, aspartate 

aminotransferase 25 IU/L, alanine aminotransferase 28 

IU/L, alkaline phosphatase 271 IU/L, gamma-glutamyl 

transpeptidase 38 IU/L, total and direct bilirubin 0.5 and 

0.1 mg/dl, albumin 3.8 g/dl, -fetoprotein (AFP) 4.1 

ng/ml, carcinoembryonic antigen (CEA) 6.8 ng/ml and 

cancer antigen 19-9 (CA19-9) 0.6 U/ml.

Abdominal ultrasonography (US) and enhanced com-

puted tomography (CT) revealed a large cystic mass with 
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Fig. 1. Preoperatoive imaging findings. (A) Abdominal ultrasonography (US) revealed multiple hyper-echoic solid lesions 
(arrows). (B) Enhanced computed tomography (CT) revealed a huge (10×7 cm) cystic tumor with surrounding high-density com-
ponents (arrows) involving the right hemiliver and the left medial section.

Fig. 2. Non-enhanced magnetic resonance imaging (A) revealed huge solid mass in the right hemiliver and the left medial segment
of the liver. Bile ducts were markly dilated. Suspicious communication between right posterior bile duct (arrow) and the cystic
lesion. Magnetic resonance cholangiography (B) revealed a marked aneurysmal dilatation of the bile duct.

multiple internal papillary projections involving the right-

hemiliver and left medialsection (Fig. 1). Magnetic reso-

nance imaging (MRI) and magnetic resonance cholangiog-

raphy (MRC) detected a large cystic lesion involving the 

right posterior bile ducts (Fig. 2).

Endoscopic retrograde cholangiogram (ERC) confirmed 

contrast filling of the cyst lumen (Fig. 3). On peroral chol-

angioscopy (POCS), a large amount of mucus and papil-

lary proliferating epithelium was observed in the cyst cav-

ity while the orifice of the posterior duct was invaded by 

the tumor. From the lower bile duct up to the hepatic hi-

lum, right anterior segment bile duct and left hepatic duct 

endo-lumen had no abnormal findings (Fig. 4). Multiple 

biopsies were conducted from the cyst cavity. Based on 

above mentioned radiological and endovisual findings, a 

diagnosis of IPNB was reached. Biopsy results confirmed 

our diagnosis, as a high-grade IPNB. Positron emission to-

mography (PET) demonstrated malignant lesions with 

marginal dominance of FDG accumulation in the right 

lobe. Intra- and extra-hepatic metastases were not detected 
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Fig. 4. Peroral cholangioscopy 
findings. Papilla Vater canula-
tion (A). No abnormal finding 
on hepatic hilum (B). Tumor in-
vading the right posterior bile 
duct (C). Biliary papillomatosis 
inside of the cyst (D).

Fig. 3. Endoscopic retrograde cholangiogram revealed com-
munication between the proximal right hepatic duct and cyst.

Fig. 5. Positron emission tomography-computed tomography 
scan revealed tumorous lesions with abnormal uptake and 
marginal dominance of FDG accumulation in the right lobe. 
Intrahepatic and extrahepatic metastasis were not detected.

(Fig. 5). Three-dimensional liver CT scan demonstrated 

right, middle hepatic veins and right portal vein in contact 

with the tumor (Fig. 6).

Based on findings, right trisectionectomy of liver with 

extrahepatic bile duct resection and reconstruction were 

planned. Liver volumetry was undertaken, total liver and 

the functional volume of the left lateral section were esti-

mated at 1,143 ml (100%) and 303 ml (26.5%), 

respectively. So, we first conducted percutaneous trans-

hepatic portal vein embolization (PTPE) to induce hyper-
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Fig. 8. Sagittal computed tomography before (A) and after (B) percutaneous transhepatic portal vein embolization.

Fig. 7. Right portal vein emboli-
zation.

Fig. 6. Three-dimensional computed tomography image be-
fore percutaneous transhepatic portal vein embolization.

trophy of the remnant liver. After 4 weeks, the estimated 

remnant liver volume increased to 434 ml (38%) (Figs. 

7 and 8).

Four weeks after PTPE, the patient underwent surgery. 

Right trisectionectomy with extrahepatic bile duct re-

section and Roux-en-Y cholangiojejunostomy were 

conducted. Intraoperative frozen section confirmed can-

cer-free surgical margins, including segment II and III bile 

duct stumps. Segment II and III bile ducts were separately 

anastomosed to the ascending jejunal limb. Macroscopic 

examination of the resected specimen revealed a large 

mixed cystic-solid lesion with fibrous capsule and multi-

ple papillary projections (Fig. 9). Histological studies re-

vealed intraductal papillary neoplasm with high-grade in-

traepithelial neoplasia (carcinoma in situ), and no regional 

lymph node metastases (pTis pN0). Microscopic findings 
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Fig. 10. Gross appearance of the resected section. (A) Well defined cystic mass with multiple polypoid mural nodules (black 
arrows). Communication between the right posterior bile duct and the cyst cavity (yellow arrow). (B) Segment II and III bile
ducts stump (B2 and B3, yellow arrows).

Fig. 9. Microscopic finding showing prominent papillary pro-
liferation with fibrovascular cores.

include prominent papillary proliferation with fi-

brovascular cores, and epithelial subtypes was a pan-

creatobiliary (Fig. 10). Immunohistochemical staining re-

sults were positive for CK7, MUC4, MUC5AC, MUC6, 

and negative for MUC1, MUC1, MUC2, CK20, p53. 

Ki-67 level was 20%. The patient’s post-operative course 

was uneventful and was discharged from our institution 

on the 15th post-operative day. So far, 12 months post-op-

eratively, the patient has no recurrence and appears 

healthy.

DISCUSSION

The INPB is a rare neoplasm of the liver, adopted as 

a distinct entity in the 2010 World Health Organization 

(WHO) classification.6 According to the WHO classi-

fication system, IPNB is defined as a cystic lesion lined 

with biliary, mucinous or oncocytic epithelium in papil-

lary configurations without ovarian-like stroma.7 Recently, 

IPNB is a biliary counterpart of IPMN, because clin-

icopathologic and morphologic similarities.8 

The most common presenting symptom of IPNB is in-

termittent abdominal pain, jaundice and acute cholangitis, 

however, up to 5% of patients may be asymptomatic.9 

Approximately 30% of patients have history of hep-

atolithiasis and clonorchiasis infection.10 In our patient, 

the tumor was discovered incidentally with no history of 

hepatolithiasis or clonorchiasis infection. It is critical to 

diagnose IPNB correctly, because this tumor has malig-

nant potential and shares similar radiological and clinical 

characteristics with other cystic liver lesions.2 IPNB can 

be detected in the extrahepatic and intrahepatic bile 

ducts.11 Radiologic findings of IPNB include bile duct di-

latation and intraductal masses.12 The US, CT, MRI, ERC, 

POC and IDUS are useful for diagnosis of tumor ex-

tension, involvement of the bile duct and presence of mu-

cin (Figs. 1-4). Solid, irregular, thickened lesions in the 

cystic or dilated bile duct are radiologic findings strongly 

considered as evidence of malignancy.13 The POCS is 

available in a few centers. In our case, we conducted 

POCS to approach the bile duct directly, assess the extent 

of the tumor and conduct a biopsy for histological exami-

nation (Fig. 4). The POCS is useful in detecting super-
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ficial tumors spreading along the biliary epithelium, that 

is crucial to reach the right decision before surgery.14 

Patients with IPNB should be treated, even if not 

malignant. Because, papillary tumors and mucin may lead 

to obstructive jaundice and cholangitis.10 In patients with-

out distant metastasis, surgical intervention is the first 

choice of treatment including pancreaticoduodenectomy 

(31%), hemihepatectomy (28%), bile duct resection 

(18%), segmental liver resection (15%) or liver transplant 

(5%).15 It has been proposed that the curative resection 

of IPNB with a malignant potential has a favorable prog-

nosis of 47.0-82.0% 5-year overall survival rate.16-18 

However, microscopic positive margin (R1 resection), in-

vasive carcinoma, extraductal invasion, lymphovascular 

invasion, lymph node metastasis, tumor positivity for 

Mucin-1, and positivity for carcinoembryonic antigen 

(CEA) are poor prognostic factors with higher incidence 

of recurrence after surgical resection of IPNB.18,19 Mucus 

production can occur after surgical resection, even if no 

malignant IPNB tissue remains. Therefore, biliary tract af-

ter management after surgical resection is paramount.

We report a rare case of IPNB in an asymptomatic 

patient. The US, CT, MR, MRCP, IDUS and POCS are 

useful in pre-operative diagnosis to assess tumor invasion 

depth and extension along the bile duct. IPNB patients 

without distant metastases are candidates for surgery. 

Complete resection should be conducted to achieve 

long-term survival.
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