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Abstract
Intraductal papillary neoplasm of the bile duct (IPNB) 
is a variant of bile duct carcinoma that is characterized 
by intraductal growth and better outcomes compared 
with common cholangiocarcinoma. IPNBs are mainly 
found in patients from Far Eastern areas, where hepa-
tolithiasis and clonorchiasis are endemic. According 
to the immunohistochemical profiles of the mucin 
core proteins, IPNBs are classified into four types: 
pancreaticobiliary, intestinal, gastric, and oncocytic. 
Approximately 40%-80% of IPNBs contain a compo-
nent of invasive carcinoma or tubular or mucinous ad-
enocarcinoma, suggesting that IPNB is a disease with 
high potential for malignancy. It is difficult to make 

an accurate preoperative diagnosis because of IPNB’s  
low incidence and the lack of specificity in its clinical 
manifestation. The most common abnormal preopera-
tive imaging findings of IPNB are intraductal masses 
and the involvement of bile duct dilation. Simultaneous 
proximal and distal bile duct dilation can be detected 
in some cases, which has diagnostic significance. 
Cholangiography and cholangioscopy are needed to 
confirm the pathology and demonstrate the extent of 
the lesions. However, pathologic diagnosis by biopsy 
cannot reflect the actual stage in many cases because 
different foci may be of different stages and because 
mixed pathologic findings may exist in the same lesion. 
Surgical resection is the major treatment. Systematic 
cholangioscopy with staged biopsies and frozen sec-
tions is recommended during resection to ensure that 
no minor tumors are left and that curative resection is 
achieved. Staging, histologic subtype, curative resec-
tion and lymph node metastasis are factors affecting 
long-term survival.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: In this review, we have provided a more com-
prehensive understanding of “intraductal papillary neo-
plasm of the bile duct” than in other research articles. 
We found that preoperative pathologic diagnosis by 
biopsy could not reflect the actual stage in many cases 
because different foci might be of different stages 
and because mixed pathologic findings might exist in 
the same lesion. Staging, histologic subtype, curative 
resection and lymph node metastasis were factors af-
fecting long-term survival.
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INTRODUCTION
In the biliary system there is a class of  tumor that is charac-
terized by predominant intraductal papillary growth, which 
can occur anywhere along the biliary tree. Growths are 
usually multifocal, with or without macroscopically vis-
ible mucin secretion, and can be of  any type of  patho-
logical transformation, from low-grade dysplasia to 
invasive carcinoma. According to these features, these 
growths used to be identified by various names such 
as biliary papillomatosis, mucin-producing cholangio-
carcinoma, mucin-hypersecreting bile duct tumor, and 
biliary intraductal papillary mucinous neoplasm. They 
share common phenotypic changes in tumorigenesis or 
tumor-progression and show more favorable prognoses 
compared with non-papillary cholangiocarcinoma. The 
clinical entity intraductal papillary neoplasm of  the bile 
duct (IPNB) was added to the 2010 World Health Orga-
nization (WHO) classification, and it includes intraductal 
papillary cholangiocarcinoma and its precursor lesions[1]. 
Previous studies have usually focused on one or several 
aspects of  this disease and have added to our knowledge 
about their clinicopathological features. This review aims 
to summarize this knowledge and provide a more com-
prehensive understanding of  IPNB.

EPIDEMIOLOGY
IPNB is mainly found in patients in Far Eastern areas, 
such as Taiwan, Japan, and Korea, where hepatolithiasis 
and clonorchiasis are endemic. It is a rare disease, and 
papillary cholangiocarcinoma accounts for approxi-
mately 4%-38% of  all bile duct adenocarcinomas. Cur-
rent reports are of  sporadic cases without a tendency to 
familial aggregation. IPNB most commonly develops in 
patients between 50 and 70 years of  age and shows dif-
ferent sex preponderances in different regions such that 
the male-to-female ratio is nearly 1:2 in Taiwan, 1:1 in 
Japan, and 2:1 in Korea and Western countries[2-5].

ETIOLOGY AND PATHOGENESIS
Although the specific etiology and pathogenesis are 
unclear, IPNB is known to have two major risk factors: 
hepatolithiasis and clonorchiasis. Yeh et al[6] reported that 
nearly 87% of  patients with IPNB had hepatolithiasis in 
Taiwan. Another study[7] from Korea suggested that 31% 
of  IPNB patients had hepatolithiasis and 18% had clo-
norchiasis, but there was no such association in Western 
countries[2]. This phenomenon suggests that racial and 
environmental factors may play a role in the develop-
ment of  IPNB in addition to the two major risk factors.

The time lag between the development of  hepatoli-
thiasis and IPNB is 6-8 years, and intraductal carcinoma 

in situ can take 1-2 years to evolve into an invasive lesion. 
Considering the findings of  mixed pathologic types in 
each case, as well as papillary adenocarcinoma in the 
background of  papillary adenoma, a process of  inflam-
matory cell-repair dysplasia and malignant transforma-
tion is likely[6,8,9] (Figure 1). Approximately 40%-80% 
of  IPNBs contain a component of  invasive carcinoma 
or tubular or mucinous adenocarcinoma, suggesting 
that IPNB is a disease with a high potential for malig-
nancy[2,3,6,8,9]. Immunohistochemical study of  surgically 
removed specimens shows that almost all IPNBs express 
CK7, CK20, and mucin (MUC)5AC, which are markers 
of  biliary, intestinal, and gastric epithelium, respectively. 
This finding indicates that IPNB tumor cells retain a 
biliary immunophenotype and obtain intestinal and gas-
tric immunophenotypes during carcinogenesis. MUC1 
expression is frequently associated with the development 
of  invasive lesions[2,4,6,10-14], especially tubular adenocar-
cinoma, while mucinous carcinoma is usually associated 
with negativity for MUC1 but positivity for MUC2. Sasa-
ki et al[15] found that overexpression of  enhancer of  zeste 
homolog 2 might be associated with malignant behavior 
in IPNB, in parallel with up-regulated MUC1 expression 
and down-regulated MUC6 expression. Recently Na-
kanuma et al[16] provided evidence that peribiliary glands 
(PBGs) contain cells implicated in the origin of  IPNB. 
Cardinale et al[17] suggested that IPNB might arise from 
biliary tree stem/progenitor cells (BTSCs) located in 
PBGs. In response to risk factors such as inflammation, 
BTSCs might undergo a series of  genetic changes and 
progress from dysplasia to invasive carcinoma. 

PATHOLOGY
IPNB usually appears as singular or multiple grayish-
tan to yellow, friable, papillary masses anywhere along 
the biliary tree, and small lesions may at times be remote 
from the main tumor. Histologically, IPNB is defined by 
tumors that show papillary proliferation of  neoplastic 
biliary epithelial cells with delicate fibrovascular stalks 
within the bile duct, the macroscopic or microscopic 
existence of  mucin, and dilation of  the proximal or re-
mote bile duct. Hematoxylin and eosin staining and im-
munohistochemical profiling of  the mucin core proteins 
are used to classify IPNB into four types[7](Table 1). The 
pancreaticobiliary type consists of  columnar cells with 
eosinophilic cytoplasm and round nuclei. This type is 
often positive for MUC1 but negative for MUC2. The 
intestinal type resembles an intestinal villous neoplasm, 
and the neoplastic cells consistently express MUC2 and 
MUC5AC but not MUC1. The gastric type consists of  
columnar cells resembling gastric foveae that express 
MUC5AC but are negative for MUC1 and MUC2. The 
oncocytic type consists of  cells with abundant, intensely 
eosinophilic cytoplasm that consistently express MU-
C5AC with focal expression of  MUC1 and/or MUC2. 
The pancreaticobiliary type is the most common and is 
usually associated with invasive lesions, while the onco-
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Table 1  Histologic subtypes classified by mucin core protein 
and cytokeratins

cytic and gastric types are rare. According to the degree 
of  dysplasia and depth of  invasion, IPNB is classified 
into four stages: IPNB with low-to-intermediate grade 
dysplasia; IPNB with high-grade dysplasia; intraductal 
growth-type cholangiocarcinoma, AJCC stage T1; and 
intraductal growth-type cholangiocarcinoma, AJCC stage 
T2 or higher.

CLINICAL MANIFESTATION
The most common clinical manifestations of  patients 
with IPNB are right hypochondralgia (35%-88.5%), 
repeated episodes of  acute cholangitis (5%-59%), and 
obstructive jaundice (20%-36%). Anemia and loss of  
body weight are relatively less common. Some patients 
are asymptomatic[2,3,5-9]. Acute cholangitis, which is not 
a common presentation of  conventional cholangio-
carcinoma, is the second most common manifestation 
of  IPNB. First, friable tumor emboli can easily detach 

from their origins, leading to acute obstruction of  the 
bile duct. Second, more patients are diagnosed with bili-
ary stones in IPNB than in typical cholangiocarcinoma. 
Third, macroscopic mucin hypersecretion can be ob-
served in nearly one third of  IPNB patients. Theoreti-
cally, abundant mucin discharge into the bile duct may 
intermittently impede bile flow, leading to obstructive 
jaundice and cholangitis, which can also cause volatile 
jaundice. The majority of  IPNBs are found in the hilum 
and left liver; however, despite these variable locations, 
the primary site does not affect the course of  the disease 
or prognosis[2].

LABORATORY TESTS
Laboratory data show common manifestations of  ob-
struction of  the bile duct such as elevation of  alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), total bilirubin, direct bilirubin, gamma-glutamyl 
transpeptidas, alkaline phosphatase, etc. Yeh et al[18] found 
that an increased ALT level (> 36 U/L, P = 0.022) in 
IPNB was the only independent factor that could differ-
entiate it from conventional cholangiocarcinoma. How-
ever, the specific relationship was not clearly elaborated, 
and this finding has not been supported by any other 
reports. Lee et al[8] observed elevation of  CA19-9 in 20 
of  50 IPNB patients, and the mean level was higher in 
patients with mucin hypersecretion. Yeh et al[6] found 
that an elevated serum CA19-9 level was detected in 
35% of  benign lesions, while 61% of  malignant lesions 
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Figure 1  A representative case of intraductal papillary neoplasm of the bile duct with macroscopically visible mucin secretion. Within a single tumor (A), 
the coexistence of adenoma (B), borderline lesion (C), and adenocarcinoma (D) was found (hematoxylin and eosin stain, × 200 ).

Histologic subtype Profile of MUCs Cytokeratin

MUC1 MUC2 MUC5AC CK7 CK20
Pancreaticobiliary + - + + +
Intestinal - + + + +
Gastric - - + + +
Oncocytic Focal+ Focal+ + + +

MUC: Mucin core proteins; CK: Cytokeratin.
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had elevated levels; however, there was no significant 
difference. Thus, the elevation of  CA19-9 may be due to 
common cholestasis or cholangitis associated with mu-
cin overproduction[19-22]. Additionally, an elevated CEA 
level was detected in nearly 25% of  malignant IPNBs, so 
CEA may be of  some value in differentiating intraductal 
papillary cholangiocarcinoma from its precursor lesions.

IMAGING FEATURES
The most common abnormal preoperative imaging find-
ings for IPNB are intraductal masses and the involve-
ment of  bile duct dilation. Simultaneous proximal and 
distal bile duct dilation can be detected in some cases, 
which has diagnostic significance. Imaging patterns can 
be specifically classified into five subtypes[7,23] (Figure 2). 
Type 1 shows diffuse duct dilation with a grossly vis-
ible intraductal mass (45.4%). Type 2 shows diffuse and 
marked duct ectasia as in type 1 but without a grossly 
visible mass (23.7%). Type 3 shows an intraductal papil-
lary mass with localized duct dilation (19.6%). Type 4 
shows mild ductal dilation filled with intraductal cast-like 
lesions (4.1%). Type 5 shows a focal stricture-like lesion 
with mild proximal duct dilation (7.2%).

Ultrasound and ultrasonography
Ultrasound is sensitive for the detection of  bile duct di-
lation, but it is only able to detect a low-echoic mass in 
nearly 41.2% of  cases[8]. Although it helps to differenti-

ate a stone from a tumor in most cases, the accuracy of  
ultrasound depends on the skill of  the investigator. In 
addition, the presence of  mucin cannot be detected on 
ultrasound because it is equally anechoic as bile. Endo-
scopic ultrasonography (EUS) and intraductal ultraso-
nography (IDUS) are useful for assessing the depth of  
invasion and involvement of  the lymph nodes even in 
the presence of  thick mucin, which is important to judge 
the resectability and predict prognosis. Therefore, it is 
difficult to distinguish between inflammatory wall thick-
ness and the superficial spread of  a tumor using EUS or 
IDUS[24,25].

Computed tomography and magnetic resonance image
Computed tomography (CT) can detect tumors larger 
than 1 cm and dilated bile ducts, and its sensitivity is 
50%. The enhancement pattern of  a tumor is related to 
the tumoral blood volume and blood flow as well as the 
prevalence of  stromal space. IPNB is usually confined 
to the mucosa of  the bile duct and suspended on small 
fibrovascular stalks, so it more often shows washout in 
enhancement scanning rather than the gradually persis-
tent or progressive enhancement observed for conven-
tional cholangiocarcinoma. IPNB appears as a slightly 
lower signal than hepatic parenchyma in T1WI and as 
a slightly higher signal in T2WI on magnetic resonance 
image (MRI) axial scanning. The enhancement pattern 
on MRI is similar to CT scan[26-28]. Neither CT nor MRI 
can detect the presence of  mucin.
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Figure 2  Schematic drawings of intraductal papillary neoplasms of the bile duct showing the five imaging patterns. A: Type 1: Diffuse duct ectasia with a 
grossly visible papillary mass; B: Type 2: Diffuse duct ectasia without a visible mass; C: Type 3: An intraductal polypoid mass within localized duct dilation; D: Type 4: 
Intraductal cast-like lesions; E: Type 5: A focal stricture-like lesion with mild proximal ductal dilation.
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Table 2  Major utility of different imaging techniques

Cholangiography
IPNB often involves the biliary epithelium either diffusely 
or multifocally, and the actual extent of  the lesions usu-
ally exceeds CT, MRI and other conventional imaging 
findings. Cholangiography, including indirect (magnetic 
resonance cholangiography, MRC) and direct [endoscopic 
retrograde cholangiography (ERC), percutaneous transhe-
patic cholangiography (PTC)] cholangiography, is useful 
for showing the entire bile duct to define the extent of  the 
IPNB[5,25]. MRC is noninvasive and can demonstrate the 
extent of  narrowing or dilation of  the bile duct and multi-
focal intraductal tumors, but it cannot detect the presence 
of  overproduced mucin. ERC and PTC can show mul-
tiple small irregular filling defects in the bile duct wall. In 
patients with mucin overproduction, hypersecreted mucin 
draining through the ampulla and a patulous ampulla are 
the characteristic findings. On cholangiography, diffuse 
bile duct dilation and amorphous filling defects in the 
bile duct are characteristic[5] (Figure 3). However, a large 
amount of  mucin secretion and obstruction by the tumor 
may prevent the complete opacification of  the entire bili-
ary system to locate the tumors. Cholangiography cannot 
detect multiple small tumors or lesions confined to the 

mucosa, and it cannot differentiate tumors from stones or 
benign strictures of  the bile duct.

Cholangioscopy
Peroral cholangioscopy (POCS) and percutaneous tran-
shepatic cholangioscopy (PTCS) can visualize the bile duct 
directly and confirm the histology and extent of  the le-
sions to ensure that appropriate treatment is provided. In 
a study by Lee et al [8], PTCS revealed additional lesions in 
nearly one third of  IPNB patients after radiologic imaging 
examinations including ERC and MRC. Therefore, preop-
erative cholangioscopy has been suggested to be essential. 
If  the papillary orifice is dilated with or without mucin se-
cretion, POCS can be performed immediately after ERC, 
resulting in an accurate early diagnosis of  IPNB. This ap-
proach avoids the complications caused by PTCS, such as 
catheter dislodgement, hemobilia, and tumor seeding of  
the sinus tract[25,29].

Position-emission tomography/computed tomography
Malignant IPNB with a large mural nodule will present 
an increased fludeoxyglucose uptake. FDG PET has ad-
vantages in the detection of  unsuspected distant metas-
tases and in patients with renal dysfunction[24,30,31].

DIAGNOSIS AND DIFFERENTIAL 
DIAGNOSIS
It is difficult to make an accurate diagnosis preopera-
tively because of  IPNB’s low incidence and lack of  a 
specific clinical manifestation. The combined applica-
tion of  different imaging techniques is very helpful 
(Table 2). Noninvasive imaging modalities such as CT 
and MRI usually fail to detect minor tumors and mucin; 
thus, cholangiography and cholangioscopy are needed 
to confirm pathology and demonstrate the extent of  the 
lesions. Kang et al[32] reported that the accuracy of  pre-
dicting macroscopic multiplicity based on preoperative 
radiologic imaging findings was 53.5%, with a false posi-
tive rate of  25.8% and a false-negative rate of  37.7%. 
In multifocal IPNB, different foci may be of  different 
stages, and mixed pathologic findings may exist within 
the same lesion. This phenomenon suggests that patho-
logic diagnosis by biopsy cannot reflect the actual stage 
in many cases[8].

The differential diagnoses of  IPNB includes recur-
rent pyogenic cholangitis with bile duct stones[31], mass-
forming cholangiocarcinomas[18,27], and biliary mucinous 
cystic neoplasms (MCNs) (cystadenoma/cystadenocar-
cinoma)[33-36]. Both IPNB and recurrent pyogenic chol-
angitis with bile duct stones involve intermittent and 
incomplete biliary obstruction and intraluminal masses 
or filling defects on imaging. Mucin plugs or sloughed 
masses may be confused with stones. Invasive methods 
such as ERC or cholangioscopy may be necessary to 
differentiate these diseases. Mass-forming cholangio-
carcinoma often appears as a single intrahepatic mass 
with upstream bile duct dilation and gradually persistent 
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Figure 3  Endoscopic retrograde cholangiography showing an amorphous 
filling defect, suggesting the presence of mucobilia.

Techniques Utility

Ultrasound Detection of bile duct dilation
Differentiation from a stone

EUS/IDUS Assessing the depth of invasion and lymph node 
involvement

CT/MRI Detect tumors larger than 1 cm and bile duct 
dilation

Differentiation from conventional 
cholangiocarcinoma

Cholangiography Define the extent of tumors
Detection and drainage of mucin in ERC and PTC

Cholangioscopy Confirm the histology and extent of lesions
Adjuvant treatments

PET/CT Detection of unsuspected distant metastases

EUS: Endoscopic ultrasonography; IDUS: Intraductal ultrasonography; 
ERC: Endoscopic retrograde cholangiography; PTC: Percutaneous tran-
shepatic cholangiography; CT: Computed tomography; MRI: Magnetic 
resonance image; PET: Positron emission tomography.
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or progressive enhancement on CT and MRI imaging. 
However, IPNB usually appears as multifocal papillary 
lesions with both upstream and downstream bile duct 
dilation with or without visible mucin overproduction 
that shows washout on enhancement scanning. The vast 
majority of  MCN patients are female; 90% of  cases are 
histologically benign but have the potential to recur and 
undergo malignant transformation. Multilocular cysts 
with separation or a cyst-in-cyst appearance are distinc-
tive. Mucin produced by MCNs is confined and does not 
enter the biliary duct. Ovarian-like stroma is the char-
acteristic microscopic finding. On the contrary, there is 
no such sex preponderance in IPNB, and 40%-80% of  
IPNBs are malignant. IPNBs communicate with the bile 
duct, and there is no ovarian-like stroma pathologically.

TREATMENTS
Surgical resection 
Patients without distant metastasis are considered for 
surgical resection[37-39]. Preoperative IDUS or EUS is 
used for extrahepatic bile duct assessment and to look 
for the presence of  lymph nodes. Cholangioscopy 
should be performed to determine the extent of  the le-
sions and to draw up the optimal surgical strategy. Dur-
ing resection, systematic cholangioscopy is performed 
with staged biopsies and frozen sections. Patients with 
IPNBs localized to the intrahepatic bile duct are treated 
with hepatectomy. Patients with IPNBs involving one of  
the two intrahepatic bile ducts are treated with resection 
of  the affected hemiliver and the common bile duct. For 
IPNBs localized to the extrapancreatic portion of  the 
bile duct, complete resection of  the bile duct from the 
biliary confluence to the intrapancreatic portion with 
extended lymphadenectomy is recommended. In cases 
of  positive distal frozen sections, resection of  the bile 
duct is performed with or without pancreatic resection 
(transduodenal resection). A partial liver resection can be 
performed when a proximal frozen section is positive in 
a single intrahepatic duct. Hilar lymphadenectomy has 
been suggested to be essential for tumors localized to 
the hilum or common bile duct, but a policy of  selective 
application of  caudate lobectomy and portal vein resec-
tion can be applied when it is necessary to achieve tumor 
clearance[40].

Liver transplantation
Surgical resection may remain incomplete due to the 
high risk of  recurrence given positive margins in cases 
with superficial mucosal spread or recurrence on the 
remnant bile duct because of  the high incidence of  mul-
tifocal involvement. Resection of  the entire biliary tree 
by liver transplantation and duodenopancreatectomy can 
be theoretically regarded as the only curative treatment. 
So far, case reports[41-44] on this approach indicate that 
patients with positive lymph nodes or major tumor inva-
sion or associated severe comorbidities have not been 
eligible for liver transplantation. However, the preopera-
tive assessment is usually insufficient for the majority 

of  IPNBs. Thus, a strategy of  initial resection to select 
patients without positive lymph nodes or advanced tu-
mor invasion by definitive analysis of  the specimen who 
would actually benefit from a subsequent liver transplan-
tation seems to be reasonable[37]. 

Palliative treatment
In case major surgery is not indicated, palliative treat-
ments are recommended[34]. Palliative intrahepatic tub-
ing or percutaneous transhepatic biliary drainage can 
alleviate jaundice and cholangitis to prolong survival. 
Recently, new approaches such as percutaneous cholan-
gioscopic laser ablation, cholangioscopic electrocoagula-
tion, iridium-192 intraluminal therapy, and argon plasma 
coagulation are also useful for improved survival[45].

PROGNOSIS AND FOLLOW-UP
The prognosis of  patients with IPNB has been consis-
tently better than of  those with conventional bile duct 
cholangiocarcinoma[40,46-49], and this finding may be re-
lated to the inherent biology of  IPNB or its primarily 
intraductal growth pattern. Likewise, there is significant 
heterogeneity among these tumors. We summarize sev-
eral factors affecting IPNB patient survival below.

Staging 
There was no uniform staging system for IPNB before 
the 2010 WHO classification. However, it seems to be 
clear that the overall survival and recurrence-free sur-
vival of  patients with IPNB is worse as one progresses 
from low-grade dysplasia to invasive carcinoma on the 
pathological scale[5,6]. Rocha et al[2] found that both depth 
of  invasion and percentage of  invasive carcinoma com-
ponents correlated with survival (Figure 4). The depth 
of  invasion, graded as ≥ 5 mm, < 5 mm, or none, was 
associated with survivals of  39, 128, and 144 mo, respec-
tively (P < 0.007). In addition, the percentage of  invasive 
carcinoma components, graded as ≥ 10%, < 10%, or 
none, was associated with survivals of  42 mo, 128 mo 
and 144 mo, respectively (P < 0.03).

Histologic subtypes
Kim et al[7] studied a group of  97 patients with IPNB 
and found that the histologic subtypes of  IPNB were 
associated with different clinicopathologic features and 
prognoses. Specifically, the pancreaticobiliary type was 
distinct from the gastric and intestinal types with respect 
to higher histologic grades, more lymph node metasta-
ses, more postoperative recurrences, and worse clinical 
outcomes. The MUC1-high expressing group showed a 
shorter disease-specific and recurrence-free survival than 
the MUC1-low expressing group. In addition, patients 
with mucinous carcinoma showed a better prognosis 
compared with patients with tubular adenocarcinoma[3,13].

Curative resection
Lee et al[8] reported that the disease-free survival rate for 
patients who underwent curative resection was 81% at 5 
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years in a group of  58 cases of  IPNB, and the mean sur-
vival period was 60.87 ± 5.86 mo (95%CI: 49.38-72.36), 
while it was 36.72 ± 6.61 mo (95%CI: 23.77-49.67) in 
patients who underwent palliative treatments such as 
percutaneous transhepatic biliary drainage (PTBD). Ro-
cha et al[2] found that R0 resection was associated with 
an improved median survival time of  82 mo compared 
with 36 mo in the R1 resection group (Figure 4). Positive 
resection margins were strongly associated with shorter 
overall and recurrence-free survival rates, even for low-
to-intermediate grade dysplasia[3].

Lymph node metastasis
Lymph node metastasis is rare in early-stage IPNB. Even 
in patients with invasive carcinoma, it is relatively less com-
mon than conventional cholangiocarcinoma. Yeh et al[5] 
found that the mean survival times with malignant IPNB 
with and without lymph node metastasis were 12.1 ± 
5.1 mo (95%CI: 2.0-22.0) and 39.0 ± 6.7 mo (95%CI: 
25.9-52.1), respectively.

A high rate of  recurrence after surgical resection has 
been noticed. Incomplete preoperative assessment of  
the extent of  IPNB might be an important contribut-
ing factor. Because small papillary tumors may not be 
detected by conventional radiologic methods, these un-
detected lesions, which are usually remote from the main 
tumor, may be the foci of  recurrence[50,51]. In addition, 
positive margins related to the superficial spreading pat-
tern of  IPNB may be the reason for recurrence in many 
cases[8]. The recurrence rate at 5 years in benign IPNBs 

has been reported at nearly 20%, which rises to 60% in 
malignant cases, and most recurrences are locoregion-
al[2,7]. Therefore, to improve the prognosis, full preopera-
tive evaluation of  the extent of  disease is essential; and 
to detect recurrences, follow-up appointments scheduled 
every 3 mo for the first year and every 6 mo beginning 
in the second year are recommended. MRC is the opti-
mal imaging method, while cholangioscopy can also be 
performed percutaneously or through the jejunal loop[34]. 

DISCUSSION
Recent studies[2,4,12,13,16,52] have revealed striking similari-
ties between IPNB and pancreatic intraductal papillary 
mucinous neoplasm (IPMN). In both organs, these neo-
plasms arise within the duct system and show a predomi-
nantly intraductal growth pattern macroscopically and 
papillary proliferation with delicate fibrovascular cores 
and four types of  tumor cells microscopically, occasional 
association with multiple lesions, possible progression 
to tubular adenocarcinoma and mucinous carcinoma, 
and more favorable biological behaviors and clinical out-
comes. Based on these similarities, IPNB is recognized 
as a biliary counterpart of  IPMN and can be differenti-
ated from conventional cholangiocarcinoma. However, 
there are several differences between IPNB and IPMN. 
The most frequent phenotype is intestinal in IPMN but 
pancreaticobiliary in IPNB, which is more often associat-
ed with invasive carcinoma. The other important differ-
ence between IPNB and IPMN is with respect to mucin 
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Figure 4  Kaplan-Meier survival estimates of overall survival (A) and disease-specific survival (B) according to the depth of extraductal invasion (none, < 5 
mm, and ≥ 5 mm) and resection type (R0 vs R1). P < 0.05 was considered significant.
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hypersecretion. Mucin is macroscopically identifiable in 
most cases of  IPMN but only in one third of  IPNB cas-
es. Considering the existence of  goblet cells (one of  the 
mucin-producing cells) and the expression of  secretory-
type mucin core proteins such as MUC2 and MUC5AC, 
this difference might be caused by the amount of  mucin 
production. 

Ohtsuka et al[9] separated IPNB with or without hy-
persecretion of  mucin into two groups, and found that 
they were similar in terms of  clinical features but some-
what different in pathological findings. IPNB without 
mucin hypersecretion showed a tubulopapillary growth 
pattern and uniform degree of  cytoarchitectural atypia 
throughout the neoplasm, which was different from the 
mixed pathologic transformations in IPNB with mucin 
hypersecretion. Therefore, whether IPNB with and with-
out mucin hypersecretion are different subtypes or they 
are distinct clinical entities needs further study. 

In conclusion, intraductal papillary neoplasm of  the 
bile duct is a rare biliary tumor with a better progno-
sis than conventional cholangiocarcinoma. Its specific 
mechanism of  pathogenesis and progression has not 
yet been well defined[14,15,53-55], and its clinicopathologic 
features are similar to IPMN. Curative resection is the 
major treatment and an important favorable factor for 
long-term survival, especially in patients with early-stage 
IPNB.
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