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Abstract
Bile duct epithelial tumours showing papillary neoplasm in the bile duct lumen 
are present in the intrahepatic and extrahepatic bile ducts. Clinicopathological 
images of these tumours are distinctive and diverse, including histological images 
with a low to high grade dysplasia, infiltrating and noninfiltrating characteristics, 
excessive mucus production, and similarity to intraductal papillary mucinous 
neoplasm (IPMN) of the pancreas. The World Health Organization Classification 
of Tumours of the Digestive System in 2010 named these features, intraductal 
papillary neoplasm of the bile duct (IPNB), as precancerous lesion of biliary 
carcinoma. IPNB is currently classified into type 1 that is similar to IPMN, and 
type 2 that is not similar to IPMN. Many of IPNB spreads superficially, and 
diagnosis with cholangioscopy is considered mandatory to identify accurate 
localization and progression. Prognosis of IPNB is said to be better than normal 
bile duct cancer.

Key Words: Intraductal papillary neoplasm of the bile duct; Intraductal papillary mucinous 
neoplasm of the pancreas; Peroral cholangioscopy; Cholangioscopy
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Core Tip: Intraductal papillary neoplasm of the bile duct (IPNB) is classified into type 1 
that is similar to intraductal papillary mucinous neoplasm (IPMN) and type 2 that is not 
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cholangioscopy is considered mandatory to identify accurate localization and 
progression. Prognosis of IPNB is said to be better than normal bile duct cancer.
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INTRODUCTION
Presence of intraductal tumours showing a pattern of spurring papillary neoplasm has 
been known since before[1-4]. Although the names of these tumours varied depending 
on the country and region, it is known that the tumours have a better postoperative 
prognosis than normal infiltrating bile duct cancer. Also known are the facts that quite 
a few pre-infiltrating phases can be found in these tumours; cases with a low grade 
dysplasia are present; and some cases have excessive mucus production. Many 
similarities with intraductal papillary mucinous neoplasm (IPMN) of the pancreas are 
also pointed out. A recommendation has been made in recent years to call these 
tumours intraductal papillary neoplasm of the bile duct (IPNB)[1]. Diagnosis of IPNB 
and the current status of its treatment are hereby reported.

HISTORY OF IPNB
Epithelial tumours demonstrating a variety of images develop in the bile duct. Of 
these tumours, bile duct epithelial tumours indicate papillary neoplasm in the bile 
duct lumen[1-4]. These tumours have better prognosis than normal bile duct cancer, and 
often present with distinguishing and diverse clinical pathophysiology. Yet, no 
specific name was given to these tumours. In the United States and Europe, these 
tumours are called biliary papilloma if they are solitary, and biliary papillomatosis if 
they are multiple[5,6]. These are slow growing, low grade tumours with potential 
malignancy, and some cases of infiltration and metastasis have been also reported. 
Separately, hepatobiliary cystadenoma and adenoma also exist, and differences among 
these diseases were not necessarily clear-cut.

Intrahepatic stone-related intrahepatic bile duct cancer was examined in 2001. There 
are quite a few bile duct epithelial tumours showing papillary growth in the bile duct, 
with excessive mucus production. These tumours are morphologically and 
characteristically similar to IPMN of the pancreas; thus, we consider these cases as 
neoplastic lesion and reported it as intraductal papillary neoplasm of the liver[7]. As 
similar tumours were also noted thereafter in the extrahepatic bile duct, the tumours 
were renamed IPNB[8]. This lesion was officially named IPNB in the revised World 
Health Organization Classification of Tumours of the Digestive System in 2010[9].

PATHOLOGICAL DIAGNOSIS OF IPNB 
IPNB is epithelial tumour with intraductal papillary proliferation, and defined as 
having a histologically thin fibrovascular stem[1-4]. Excessive mucus production is often 
noted but this is not a decisive element for diagnosis of IPNB. IPNB is reported to be a 
lesion similar to IPMN. Specific lesions are: (1) Papillary proliferation of tumours in 
the bile duct lumen or in the bile duct; (2) Intestinal, gastric, pancreatobiliary, and 
oncocytic subtypes noted in IPMN are also common in IPNB; (3) As in IPMN, 
cancerous cells show intraepithelial and intramucosal progression along the 
intraductal wall adjacent to the primary site, and some are multiple cases with 
asynchronous and simultaneous tumours; (4) IRNB has better prognosis compared 
with normal bile duct cancer or normal pancreatic carcinoma; (5) Some IPNB cases 
show excessive mucus production; however, the incidence is lower than that of IPMN. 
In some cases, no clear excessive mucus production is noted. Patients with excessive 
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mucus production often show cystic expansion of the bile duct at the main site of 
papillary growth; and (6) In the case of infiltrating growth of IPNB, either normal 
tubular adenocarcinoma or bile duct mucinous adenocarcinoma may result. Similar 
infiltrating images are also known in IPMN.

The World Health Organization Classification of Tumours of the Digestive System 
in 2010 added the definition of IPNB as one of precancerous, pre-infiltrating lesions of 
the bile duct cancer[9]. However, studies since then have revealed that some cases with 
intraductal noninfiltrating papillary tumours are slightly different from those cases 
similar to IPMN. These different cases include biliary papillary adenocarcinoma that 
has been previously reported by Albores-Saavedra[10,11]. Based on these results, IPNB 
was classified into two types. Type 1 is IPNB similar to IPMN, and mostly classified 
into gastric and intestinal subtypes. Type 1 shows homogeneous tissue image, and 
often occurs in the intrahepatic bile duct, with excessive mucus production often 
experienced by patients. Many of type 1 IPNB is considered a high grade dysplasia; 
however, some regions often show a low grade dysplasia, and some cases have only a 
low grade dysplasia. Type 1 includes many of patients undergoing resection in 
noninfiltrating phase, and those who show cystic expansion in the bile duct with 
lesion. Type 2 IPNB is slightly different from IPMN; however, it is experienced as 
IPMN in rare cases. Type 2 IPNB includes lesions previously reported by Albores-
Saavedra as bile duct papillary adenocarcinoma and papillary bile duct cancer[7,8]. 
Tissue images of type 2 IPNB are slightly more complicated, showing some solid sites. 
Almost all cases are considered a high grade dysplasia, often occurring in the 
extrahepatic bile duct. Many cases already show infiltrating images at the time of 
resection, but some cases show noninfiltration. Most of the cases are classified into 
intestinal and pancreatobiliary subtypes, with few cases of excessive mucus 
production. Examination of IRNB with macroscopic mucus production revealed that 
many of tumours with mucus production are noninfiltrating, similar to IPMN, and 
those with no mucus production tended to show infiltration[12]. IPNB classification is 
still far from perfect. After classifying into two types, we find it difficult to classify into 
type 1 IPNB and type 2 IPNB in some cases, or to differentiate progressed papillary 
bile duct cancer from type 2 IPNB. Further consideration is necessary.

IPNB DIAGNOSIS
Image diagnosis plays an important role in giving a diagnosis of IPNB. If clinical 
symptoms show abdominal pain, pyrexia, and elevation of hepatobiliary enzymes in a 
blood test, an image diagnosis of the abdominal region will be made. In this case, 
abdominal ultrasonography, contrast computed tomography (Figure 1), Magnetic 
resonance imaging (Figure 2), and endosonography will enable us to identify the main 
focus[13]. However, these modalities may not ensure an accurate diagnosis because the 
presence of mucus, which is characteristics of IPNB, must be verified, and superficial 
expansion and progression of IPNB are often to the extent beyond our expectation. 
This is where direct cholangiography, intraductal ultrasonography (IDUS), and 
cholangioscopy come in[14-16]. The presence of mucus can be identified by checking 
papillary dilation and emission of mucus with endoscopy, or by outlining the mucous 
plug with cholangiography (Figure 3). Even when cholangiography contrasts the bile 
duct dilated with mucus, it is difficult in some cases to identify the main focus itself 
owing to mucus, let alone superficial expansion and progression. Meanwhile, IDUS 
enables us to identify the main focus and depict mucus; it can be easily conducted at 
the time of ERCP by following the guide wire; and it allows us to capture a wide scope 
of the region for observation. The presence of mucus, however, makes it difficult to 
evaluate the bile duct wall in IDUS. Thus, cholangioscopy plays a central role in the 
diagnosis of IPNB[14-16]. Cholangioscopy enables us to observe with narrow band 
imaging in addition to usual white light imaging, and is considered useful for the 
diagnosis of benignancy and malignancy as well as progression staging[14-16]. As 
mentioned earlier, the main focus of papillary bulge may be captured by computed 
tomography and magnetic resonance imaging, but the evaluation of superficial spread 
and progression from the main focus is difficult. Cholangioscopy allows us to directly 
observe the superficial spread and progression and to perform an open biopsy, 
thereby enabling accurate diagnosis of the progression (Figure 4). Depending on a 
route of approach, percutaneous transhepatic cholangioscopy (PTCS) and peroral 
cholangiosccopy (POCS) are available in cholangioscopy. Generally, PTCS where 
percutaneous biliary drainage is performed, has a bigger channel diameter and a 
shorter effective length. These features make it easy to wash and superior in removing 
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Figure 1 Contrast computed tomography revealed a 70-mm cystic lesion with a papillary bump in the lumen of left hepatic lobe.

Figure 2 Magnetic resonance imaging. A: T1-weighted image; and B: T2-weighted image papillary solid lesion protuberating from cystic wall is noted and the 
cystic component showed the same signals as water. Transportation between the cyst and the root of left hepatic duct is noted.

Figure 3 Translucency caused by mucus is noted from hepatic portal region to lower bile duct.

mucus. With great operability, PTCS ensures a sufficient visual field and enables a 
wider scope of observation and more detailed monitoring. Weak points of PTCS are 
that it takes time until we can observe as time to fistula formation is required, and that 
dissemination via fistula has been also reported[15]. Therefore, the current indications 
for PTCS are limited, and POCS is mostly performed except for the following cases: 
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Figure 4 The lesion originates from the root of left hepatic duct, and pedunculated and elevated lesion protruded toward the extrahepatic 
bile duct, with no clear superficial spread.

Difficulty in biliary cannulation with ERCP; difficulty in reaching duodenal papilla 
after Billroth-2 method or Rou-X-en Y anastomosis; and difficulty in removing mucus 
with POCS. Benefits of POCS are that it does not require fistula formation, allows 
direct observation from the initial ERCP, and entails no risk for fistula dissemination. 
On the other hand, POCS may limit the scope of observation since its approach route is 
longer and operation is cumbersome and difficult. Nonetheless, sufficient evaluation 
with POCS is possible because the resection line of distal site of the tumour is 
important in determining the scope of resection at the time of operation on IPNB 
(Figures 5 and 6).

RESULTS OF SURGICAL TREATMENT OF IPNB
Treatment results in dysplasia
Kubota et al[17] examined 119 patients with intrahepatic IPNB, and reported the 5-year 
survival: 84.6% in low or intermediate-grade neoplasia group, 90.9% in high-grade 
neoplasia group, and 79.2% in invasive carcinoma group. When complete resection 
was performed, no statistical significance was noted in overall survival between the 
group of infiltrating cancer and the other group of noninfiltrating cancers. As further 
examinations of infiltrating cancer, Onoe et al[18] reported the ratio of infiltrating site 
relative to the lesion and its prognosis on 184 patients with intrahepatic and 
extrahepatic bile duct cancer exhibiting intraductal papillary proliferation. The 5-year 
survival in four groups: Noninfiltrating cancer, infiltrating site < 10%, infiltrating site = 
10%-50%, and infiltrating site > 50%, were 92%, 74%, 64%, and 33%, respectively. The 
former three groups showed no statistical between-group differences; however, the 
infiltrating site > 50% group showed significantly poor prognosis, almost equivalent to 
the 5-year survival of 35% in 460 patients with non-papillary bile duct cancer. Onoe 
et al[18], pointed out that there still was a moot point in the disease concept of IPNB but 
indicated that if bile duct cancer exhibiting intraductal papillary proliferation was an 
infiltrating cancer, with an infiltrating site accounting for not more than 50% of the 
entire cancer, its good prognosis was more significant than non-papillary bile duct 
cancer. Rocha et al[19] reported that 29 of 39 IPNB patients (74%) had infiltrating cancer. 
Significantly poor prognostic factors were infiltration exceeding 5 mm, and infiltration 
beyond the bile duct wall, exceeding 10% of the entire tumour. The ratio of infiltrating 
cancer in IPMN is 21%-48%[19,20] , while that in IPNB is 70%-80%, slightly higher[21,22]. It 
is reported that prognoses of IPMN-derived infiltrating cancer and infiltrating 
pancreatic ductal carcinoma are almost the same[23,24], or prognosis of IPMN-derived 
infiltrating cancer is slightly better[25,26]. Meanwhile, better prognosis is reported in 
IPNB as compared with normal bile duct cancer[27]. This is due to characteristics of 
IPNB tumour itself, and because of relatively early diagnosis that is possible with 
obstructive jaundice caused by its proliferation into the intraductal lumen.
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Figure 5 Resected specimen. Left lobectomy, caudal lobectomy, resection of extrahepatic bile duct, and choledochojejunostomy were performed.

Figure 6 Pathological diagnosis is intraductal papillary neoplasm of the bile duct with an associated invasive carcinoma (Hematoxylin-
Eosin Stain) with no superficial spread.

PROGNOSTIC FACTORS
Presence or absence of complete resection is an important prognostic factor, and 
reported in great numbers[18,19,28,29]. Luvira et al[28] reported that the bile duct resection 
stump tested positive for invasive carcinoma, and overall survival significantly 
decreased, while testing positive for dysplasia and carcinoma in situ did not impact 
prognosis. In contrast, Jung et al[29] reported that overall survival and recurrence-free 
survival of the group in which the bile duct resection stump tested positive for a low 
to intermediate grade dysplasia, significantly decreased to the extent similar to the 
overall survival of carcinoma in situ and invasive carcinoma, as compared with the 
group that tested negative. International consensus guidelines for the management of 
IPMN specifies that additional resection is indispensable if a clear high grade 
dysplasia or infiltrating cancer is present in the pancreatic resection stump while 
additional resection is not necessary even when a low grade dysplasia is present on 
the stump[30]. In IPNB, no guideline is available for a low grade dysplasia in the bile 
duct resection stump. Unlike IPMN where total pancreatectomy is therapeutic option 
depending on a patient, there is a resection limit for the bile duct, and thus, additional 
resection is performed as much as possible at each institution.

Presence or absence of metastases to lymph nodes is a major prognostic factor along 
with complete resection[18,28,29]. Luvira et al[28] reported that the 5-year survival of 
patients tested negative for metastases to lymph nodes was 51.2% while that of those 
tested positive was 11.1%, suggesting significantly poor prognosis. Of all 124 patients 
with IPNB, 98 patients underwent lymph node dissection. No difference in prognosis 
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was noted between these 98 patients and 26 patients without lymph node dissection, 
and thus, the results failed to support the usefulness of lymph node dissection. 
Patients with infiltrating cancer include those patients with lymph node dissection, 
and lymph node dissection may seem necessary. However, metastases to lymph node 
rarely occur in an intraductal growth type of intrahepatic bile duct cancer. As there are 
type 1 and type 2 for IPNB, more meticulous consideration may be needed to discuss 
the necessity of lymph node dissection in the future.

RECURRENCE OF IPNB AFTER SURGICAL TREATMENT
IPNB is known to recur in the bile duct after surgical resection. Despite that the initial 
resection stump of the bile duct tested negative, intraductal papillary tumour 
presenting with tissue image similar to the initial resection recurred. This is the 
characteristics similar to IPMN. IPNB recurs after more than 10 years in some cases, 
appearing as if it were new carcinoma. This suggests a multicentric growth of 
IPMN[31]. Therefore, observation of clinical course is necessary, with postoperative 
intraductal recurrence in mind.

CONCLUSION
IPNB is classified into type 1 that is similar to IPMN and type 2 that is not similar to 
IPMN. Prognosis of IPNB is said to be better than normal bile duct cancer. 
Cholangioscopy is useful for diagnosis of localization and progression. It is important 
to determine an operative method based on information obtained through 
cholangioscopy and to observe clinical course.
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