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A B S T R A C T   

Introduction and importance: Intraductal papillary neoplasm of the bile duct (IPNB) is a rare neoplasm, mostly 
found in patients from far Eastern areas where hepatolithiasis and clonorchiasis are endemic. Very few cases are 
reported from India. 
Case presentation: We present a case of recurrent cholangitis in a 59-year-old male, initially suspected to have 
IPNB based on preoperative imaging. Confirmation occurred intraoperatively, with mucin-filled bile ducts and 
papillary lesions in the resected hepatic duct. Treatment included left hepatectomy, extrahepatic bile duct 
excision, and Roux-en-Y hepaticojejunostomy. Histopathology indicated invasive pancreatobiliary-type IPNB 
with clear margins. The patient experienced post-hepatectomy hepatic insufficiency and superficial incisional 
surgical site wound infection, managed conservatively. Discharge occurred on postoperative day 21, with 
satisfactory recovery at the 16-month follow-up. 
Clinical discussion: IPNB is recognized as the biliary equivalent of intraductal papillary mucinous neoplasm, as 
these two conditions exhibit multiple commonalities in terms of clinical and histopathological characteristics. 
The unique aspect of our case lies in the intricacies associated with its diagnosis. Initially, imaging modalities did 
not yield a definitive characterization of the lesion. Notably, the endoscopist misinterpreted mucin expression 
emanating from the papilla as purulent material, primarily due to the patient’s concurrent cholangitis. Subse
quent repetitions of both CT scan and MRI provided some valuable insights that contributed to the diagnostic 
clarity of the IPNB. 
Conclusion: In cases of symptoms like biliary obstruction with bile duct dilation, wall nodules, papillary/solid- 
cystic masses, and upstream-downstream dilation, IPNB should be considered. Striving for R0 resection is 
crucial for enhanced long-term patient survival.   

1. Introduction 

Intraductal papillary neoplasm of the bile duct (IPNB) is a rare 
neoplasm of the bile duct characterized by intraductal papillary or 
villous neoplasms covered by neoplastic epithelium with fine fibrovas
cular stalks in the dilated bile duct [1,2]. It is mostly found in patients 
from far Eastern areas where hepatolithiasis and clonorchiasis are 

endemic [3,4]. IPNB may occur anywhere in the biliary tree. Most 
commonly it involves the left lobe of the liver [5,6]. Common pre
sentations are right upper abdominal pain, jaundice, and acute chol
angitis [5]. Most patients are between 50 and 70 years of age with a 
slight male predominance [6,7]. It has high malignant potential with 
invasive components being found in 30 to 80 % of patients [5,6,8–10]. 
Depending upon the cellular pattern, four subtypes have been described: 
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gastric, intestinal, pancreato-biliary, and oncocytic. Pancreato-biliary is 
the most common subtype with the highest rate of invasive components 
[5,6,8,9]. IPNB is regarded as the biliary counterpart of the intraductal 
papillary neoplasm of the pancreas (IPMN) [10]. Surgery is considered 
the cornerstone of treatment. Due to the high risk of malignant trans
formation and high rate of loco-regional recurrence, R0 resection is 
recommended for better long-term survival [11]. Overall prognosis of 
IPNB is better than conventional cholangiocarcinoma [12–14]. Herein, 
we report a case of IPNB with an invasive component who presented 
with recurrent cholangitis over a period of 3 years. The work has been 
reported in line with the SCARE criteria [15]. 

2. Case presentation 

A 59-year-old male, without any medical co-morbidity, presented to 
our institute with a history of recurrent episodes of cholangitis for the 
past 3 years. He was admitted to a local hospital 3 years back with 
jaundice, mild upper abdominal pain, and fever with chills and rigor for 
7 days. He was managed with intravenous antibiotics and an endoscopic 
retrograde cholangiopancreaticogram (ERCP) with biliary stenting. 
Subsequently, his symptoms resolved. ERCP findings at that time were 
dilated bile duct (14 mm) with sludge in situ. Magnetic resonance 
cholangiopancreatography (MRCP) findings were suggestive of a type IV 
choledochal cyst. Seven months later, he developed recurrence of 
symptoms and was re-admitted. Another ERCP and biliary stenting was 
performed. At this time ERCP findings were dilated extrahepatic biliary 
tree and left ductal system. During stent placement, pus was seen coming 
out from the papilla. The provisional diagnosis was recurrent pyogenic 
cholangitis (RPC) involving the left lobe of the liver. He was referred to 
our department for definitive therapy. Because of the COVID-19 
pandemic, he did not come to our hospital then. He presented to our 
outpatient department 2 years later with severe acute cholangitis. 
Physical examination revealed icterus, hepatomegaly, and fever of 
103 ◦F. Laboratory investigations revealed total bilirubin (TB) of 15 mg/ 
dL (normal range: 0.4–1 mg/dL), alkaline phosphatase (ALP) of 1098 U/ 
L (normal range: 60–120 U/L), AST of 78 U/L (normal range:30–40 U/ 
L), ALT of 106 (normal range: 30–40 U/L), INR of 1.4, and total 
leukocyte count of 16,500/cu.mm (4000–10,000/cu.mm). Serological 
tests for hepatitis B and C viruses were negative. We thought that the 
acute cholangitis was related to stent dysfunction. He was managed with 
intravenous antibiotics and repeat ERCP biliary stenting. During ERCP, 
the previous biliary stent was not found. The endoscopist again noticed 
an expression of pus from the papilla during stenting. After control of the 
acute episode of cholangitis, the patient was investigated with repeat 
MRCP and triphasic computed tomography scan (CT scan) of the 
abdomen. MRCP revealed a dilated left hepatic duct, extrahepatic bile 
duct with a 23x58x36 mm cystic lesion overlapping the left hepatic duct, 
crowding of the peripheral ducts, left lobar atrophy, and few solid mural 

nodules arising from the wall of the cystic lesion (Fig. 1a, b). A triphasic 
CT scan of the abdomen revealed dilatation of both extrahepatic biliary 
tree and the left ductal system. The left hepatic duct was hugely dilated 
like cistern formation with few enhanced mural nodules in late-arterial 
phase (Fig. 2a & b). It raised the suspicion of an IPNB. Six weeks later, 
we planned for left hepatectomy with or without excision of the extra
hepatic bile duct and Roux-en-Y hepaticojejunostomy. The day before 
the operation, liver function tests (LFTs) were: TB of 3.8 mg/dL, ALP of 
577 U/L, AST of 86 U/L, ALT of 66 U/L, and INR of 1.2. Preoperative 
hemoglobin was 10.5 g/dL (normal range: 12–15 g/dL) and platelet 
count was 3.3 lakhs/cu.mm (normal range: 1.5–4.5 lakhs/cu.mm). At 
exploration, we found that the liver was cholestatic with micronodular 
cirrhosis. The bile duct was dilated about 1.5 cm and a biliary cystic 
lesion was found on the undersurface of the left lobe of the liver. As the 
patient had multiple biliary interventions, we tried to aspirate bile from 
CBD for culture sensitivity. But to our utter surprise, we failed to aspirate 
any amount of bile after repeated puncture. We opened the CBD and 
found that the entire biliary tree was filled with mucin (Fig. 3). We then 
thought that the cystic lesion in the left lobe was actually a mucin- 
secreting neoplasm. We performed a left hepatectomy, excision of the 
extrahepatic bile duct, and saline irrigation of the entire right ductal 
system till the free flow of bile was noticed. The resected specimen was 
sent for frozen section and it confirmed R0 resection. Then, Roux en-Y 
hepaticojejunostomy was performed. The resected specimen of the 
liver showed a dilated left hepatic duct with multiple papillary lesions 
within it (Fig. 4). The histological findings were consistent with intra
ductal papillary neoplasm of the bile duct with invasive components 
(Fig. 5a-f). Sections from tumor showed papillary structures with fine 
fibrovascular cores covered by pancreato-biliary type of epithelial cells. 
The cells showed mild pleomorphism (Fig. 5d & e). Fibrous core had 
mild chronic inflammation. Focal area of invasion was present infil
trating the surrounding stroma (Fig. 5f). In the postoperative period, the 
patient developed grade A post-hepatectomy hepatic insufficiency and 
mild wound infection (superficial incisional surgical site infection) 
which were treated conservatively. The patient was discharged on 
postoperative day 21. The patient was well at 16-month follow-up. 

3. Discussion 

Intraductal papillary neoplasm of bile duct (IPNB) is a rare tumor. 
Initially, it was described as biliary papillomatosis and first report was 
published by Chappet in 1894 [16]. Multicentric biliary papillomatosis 
associated with invasive adenocarcinoma was first reported by Neu
mann et al. in 1976 [17]. Thereafter various names were used to 
describe this tumor like biliary papillomatosis, mucin-producing chol
angiocarcinoma, mucin hypersecreting bile duct tumor, and biliary 
intraductal papillary mucinous neoplasm [3,8]. But, the term IPNB was 
coined by Zen et al. in 2006 [18]. In 2010, IPNB was included in the 
World Health Organization classification of bile duct tumors [19]. As 
there is no specific clinical feature or image finding, preoperative 
diagnosis is often not possible. Most patients are between 50 and 70 
years of age with a slight male predominance [6,7]. Usual presentation 
is right upper abdominal pain and obstructive jaundice. Repeated acute 
cholangitis is a presenting symptom in about 5 to 59 % of patients [5]. 
Similarly, in our patient, the presenting feature was repeated episodes of 
cholangitis over a period of 3 years. Associated secondary biliary 
cirrhosis (SBC) in our patient can be explained by long-standing 
incomplete biliary obstruction with recurrent cholangitis which are 
considered to be the risk factors for SBC [20,21]. Up to 5 % of patients 
can be diagnosed in an asymptomatic state [9]. Most of the symptoms of 
IPNB are related to mucin producing activity as well as friable nature of 
the lesion. Friable tumor component can easily detach from their origin, 
leading to acute obstruction of the bile duct. Similarly, abundant mucin 
discharge from the tumor may intermittently obstruct the bile flow, 
leading to obstructive jaundice and cholangitis. Macroscopically, 
abundant mucin hypersecretion is found in only one third of patients, as 

Fig. 1. a- Magnetic resonance cholangiopancreatography showed cystic dila
taion of the left hepatic duct with intracystic solid component (red arrow). The 
extrahepatic bile duct is also dilated. b- T2 weighted image of MRI showed 
cystic dilatation of left hepatic duct with intracystic solid component (red 
arrow). Left lobe of liver is atrophied. (For interpretation of the references to 
colour in this figure legend, the reader is referred to the web version of 
this article.) 
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Fig. 2. a- Computed tomography scan of the abdomen (coronal view) showed dilatation of extrahepatic biliary tree as well as the left hepatic ductal system. b- cross 
sectional image of CT scan showed cystic dilatation of the left hepatic duct with intracystic papillary lesions enhanced in delayed arterial phase (blue arrow). (For 
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 

Fig. 3. Intraoperative image showed mucin filled bile duct with cystic lesion on the undersurface of the left lobe of liver (black arrow).  
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we described in our case [11]. Another explanation of jaundice and 
cholangitis is associated hepatolithiasis which is regarded as an etio
logical factor for IPNB [3]. Yeh et al. [22] reported that nearly 87 % of 
patients with IPNB had hepatolithiasis in Taiwan. Kim et al. [4] from 
korea showed that 31 % of their patients had associated hepatolithiasis 
and 18 % had clonorchiasis. But, this association is rarely found in 
Western population [9]. The tumor can arise anywhere along the biliary 
tree. Nevertheless, the most frequent location seems to be the left side of 
the biliary tree. Tan et al. [5] analyzed 354 patients of IPNB and found 
that the tumors were in the left lobe in 57.5 % of patients. 

The common radiologic findings for IPNB are bile duct dilatation, 
intraductal mass and cystic lesion [23]. Both upstream and downstream 
dilatation of bile duct is common in mucin overproduction type of IPNB. 
On triphasic CT scan papillary nodules are enhanced during late arterial 
phase but not in delayed phase. In MRI, it is described as hypointense 
mass on T1 and hyperintense mass on T2 images [7]. ERCP and percu
taneous transhepatic cholangiography (PTC) can be suboptimal because 
excessive mucin production may prevent opacification of the entire 
biliary tract. Moreover, small papillomas may be missed by conventional 
imaging [24]. Here lies the importance of intraductal ultrasonography 
and cholangioscopy. Cholangioscopy allows us to directly observe the 
superficial spread of the lesion and detection of small lesion also [25]. 
Common differential diagnoses for IPNB are: mass forming intrahepatic 
cholangiocarcinoma, recurrent pyogenic cholangitis (RPC) with hep
atolithiasis, biliary mucinous cystic neoplasm (MCN), and choledochal 
cyst [3,8,26]. Mass forming cholangiocarcinoma often appears as single 
intrahepatic mass with upstream bile duct dilatation and progressive 
enhancement in delayed phase of CT and MRI imaging. IPNB usually 
appears as multifocal papillary lesions with both upstream and down
stream bile duct dilatation with or without mucin overproduction. As 
IPNB is suspended on fine fibrovascular stalks with scarce fibrous 
stroma, it rarely shows enhancement in delayed phase. MCN almost 
exclusively occurs in women. It rarely shows communication with bile 
duct. Thus, adjacent bile duct dilatation is less commonly encountered 

in MCN than IPNB. MCN may cause upstream biliary dilatation by direct 
compression but dilatation of downstream bile duct is absent. Ovarian- 
like stroma is the characteristic microscopic finding of MCN. It is absent 
in IPNB. In type IVA choledochal cyst, dilatation of both intrahepatic 
and extrahepatic bile ducts may occur. The major differences between 
choledochal cyst and IPNB are: choledochal cyst is more common in 
female and most of the patients become symptomatic within first decade 
of life. On the other hand, IPNB is more common in male and most of the 
patients are between 50 and 70 years of age. Choledochal cyst may be 
accompanied by anomalous pancreatobiliary junction (APBJ) in a sig
nificant proportion of patients. The incidence of APBJ in IPNB is similar 
to that of general population. If malignant transformation occurs in 
choledochal cyst, it is usually nodular pattern rather than papillary 
lesion in IPNB. RPC with stone causes intermittent biliary obstruction, 
biliary dilatation with filling defects on images, similarly those observed 
in IPNB. Mucin plugs or sloughed tumor mass may be confused with 
stones in conventional imaging. Therefore, it may be difficult to differ
entiate RPC from IPNB based on imaging alone. Sometimes, invasive 
methods like ERCP or cholangioscopy may be necessary to prove the 
presence of mucin plugs or tumor. 

IPNB is regarded as a biliary counterpart of IPMN because these two 
lesions share several clinical and histopathologic features [8,10]. 
However, several important differences can be observed: first, the inci
dence of invasive component is more in IPNB (30–80 %) compared to 
IPMN (20–30 % in main duct type and 3–5 % in branch duct type); 
second, macroscopic mucous production is found in almost all cases of 
IPMN but in only one third cases of IPNB [11]; third, known risk factors 
(hepatolithiasis, Clonorchiasis) are present for IPNB but IPMN occurs 
without any obvious risk factor; fourth, pancreato-biliary subtype is the 
most common variety in IPNB but intestinal subtype is most common in 
IPMN [8]. 

The standard treatment for IPNB, without metastasis is radical sur
gical resection with adequate margins. Depending upon the location of 
the tumor, patient may need a major hepatectomy, excision of 

Fig. 4. Photograph of the resected specimen showed dilated left hepatic duct with intraductal papillary lesions (black arrow). The liver parenchyma showed fine 
nodules suggestive of secondary biliary cirrhosis. 
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extrahepatic biliary tree or pancreaticoduodenectomy. Frozen section 
biopsy of the bile duct margin is an important step to exclude dysplasia 
or tumor involvement. Routine excision of extrahepatic biliary tree for 
intrahepatic lesion is a matter of debate. Kubota et al. [13] have reported 
no statistically significant difference in overall survival between patients 
with or without resection of extrahepatic bile duct. Similarly, routine 
lymph nodal dissection of hepatoduodenal ligament is not necessary in 
intrahepatic lesion because lymph nodal metastasis is relatively less 
common than conventional cholangiocarcinoma even in invasive lesion 
[3]. Rocha et al. [9] suggested regional lymphadenectomy for hilar or 

distal bile duct tumors but not for intrahepatic lesion. 
The overall survival of IPNB is better than conventional chol

angiocarcinoma [12–14]. Lee et al. [12] reported 81 % 5 years survival 
after curative resection. Similarly, Rocha et al. [9] have shown median 
survival of 82 months after R0 resection compared to 36 months with R1 
resection. Long-term survival depends upon three important factors like 
depth and percentage of invasive component, cellular type of IPNB, and 
margins of oncologic resection. Rocha et al. [9] have shown that depth 
of invasion ≥5 mm and invasive component of ≥10 % were associated 
with significantly diminished survival. Kim et al. [4] have reported that 

Fig. 5. Histopathology of resected specimen showed: a- Gray white fleshy tumor with irregular surface and infiltratative margins; b-Distortion of lobular architecture 
of adjacent liver with bridging fibrosis and irregular shaped nodule formation (HE 100×); c-Liver showing canalicular and cytoplasmic cholestasis with sinusoidal 
dilatation (HE 400×); d & e- Tumors with cells arranged in papillary architecture with fine fibrovascular cores covered by pancreato-biliary type of epithelial cells. 
The tumor cells showed nuclear stratification, nuclear hyperchromasia, and mild pleomorphism (HE 100×); f- Foci of tumor invasion with surrounding desmoplastic 
reaction (HE 100×). 
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histologic subtypes of IPNB are associated with different clinicopatho
logic features and prognosis. Pancreatobiliary subtype is associated 
higher histologic grade, more invasive component, more lymph node 
metastasis, and worse clinical outcomes [4,13]. In addition, patients 
with mucinous carcinoma showed a better prognosis than patients with 
tubular adenocarcinoma. Jung et al. [11] have demonstrated that R1 
resection was the only prognostic factor for tumor recurrence and 
overall survival. Similar results were published by Rocha et al. [9] where 
R1 resection was associated with poor long-term survival (36 months vs 
82 months, p ≤0.04). The recurrence rate after surgical resection is 
about 20 % in benign IPNB and 60 % for malignant cases [4,9]. Most of 
the recurrences are loco-regional. This high rate of recurrence may be 
due to incomplete preoperative assessment of the extent of IPNB. Small 
papillary lesions may not be detected on conventional imaging. These 
undetected lesions which are usually remote from the main tumor, may 
be the source of recurrence. Another important factor for recurrence 
may be the margin positive resection (R1). Therefore, for better 
outcome, meticulous preoperative assessment of the extent of the tumor, 
R0 resection and regular follow-up of every 3 to 6 months are 
recommended. 

The distinctive feature of our case is the complexity of its diagnosis. 
Initial, imaging’s failed to provide precise nature of the lesion. Endo
scopist misinterpreted mucin expression from papilla as pus because the 
patient had cholangitis. Repeat CT scan and MRI gave some clue for the 
diagnosis of IPNB. Exploratory laparotomy and histopathological ex
aminations were needed to confirm the nature of the lesion. We report 
this case to enhance the awareness that features of biliary obstruction 
and cystic lesion in relation to bile duct with or without mural nodule, 
IPNB may be a possibility. 

4. Conclusion 

IPNB should be considered when a patient present with symptoms of 
biliary obstruction accompanied by cystic dilatation of the bile duct with 
wall nodules or papillary mass or solid-cystic mass communicating with 
the bile duct and the upstream and downstream dilatation of the bile 
duct. Every attempt should be made to obtain a R0 resection for better 
long-term survival of the patient. 
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