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Abstract
A man in his 30s was referred to our department for evaluation of bile duct stricture and removal of an intrahepatic bile duct 
stone. Five years before his presentation, he underwent left hepatectomy for a giant hepatic hemangioma. There were no 
abnormalities in blood biochemical tests. Magnetic resonance cholangiopancreatography showed one 5 mm oval defect in 
region B6 and two 8 mm semicircular defects in the hilar bile duct. Endoscopic ultrasound revealed a 3.5 mm hypoechoic 
focal raised lesion in the hilar bile duct. Oral cholangioscopy revealed his two lesions in the hilar bile duct as white papillary 
elevations with mucus production. The pathological diagnosis of intraductal papillary neoplasm was determined (low-grade 
dysplasia, type 1, gastric type). After 1 and a half years, no expansion of the bile duct lesion was observed. Initially, it was 
thought to be a benign stenosis after liver resection, but based on the results of endoscopic ultrasound, we suspected a tumor-
ous lesion, and we were able to make an accurate diagnosis, including histological type, using transoral cholangioscopy.
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Introduction

Intraductal papillary tumor (IPNB) is a papillary tumor that 
occurs within the bile duct, and no diagnostic or treatment 
methods have been established. This case report describes 
a case of IPNB diagnosed using endoscopic ultrasound and 
transoral cholangioscopy. Considering the invasiveness and 

the patient’s medical history, we decided against surgery and 
opted for careful MRI monitoring. This highlights the evolv-
ing role of diagnostic imaging in the management of IPNB 
and provides insight into treatment strategies.
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Case report

A male in his thirties was referred to our department for 
evaluation of bile duct stenosis and removal of intrahepatic 
bile duct stones. The patient had a history of cervical spine 
deformation, for which he underwent iliac bone transplant 
surgery in his teens. In his twenties, autoimmune hepati-
tis was diagnosed, though that improved without steroid 
treatment. Five years prior to referral, he underwent an 
expanded left hepatectomy for a giant hepatic hemangioma 
(Fig. 1). Then one year later, an examination conducted 
at a primary care facility found multiple bile duct steno-
sis sites. The diagnosis was benign stenosis due to effects 
of the hepatectomy, and an endoscopic biliary stent was 
placed and regularly replaced. Cholangiography at the 
time of stent replacement showed worsening of bile duct 
stenosis along with intrahepatic stones and the patient was 
referred to our hospital (Fig. 2).

Physical examination findings: The patient showed lim-
ited forward bending due as a post-cervical surgery com-
plication, clear consciousness, and a flat and soft abdo-
men without tenderness. A surgical scar was present in the 
upper abdomen. History of exposure to organic solvents 
was not noted.

Laboratory test findings: Leukocyte count, 5.30×103/µL; 
platelet count, 173×103/L; total bilirubin, 1.0 mg/dL; aspar-
tate aminotransferase, 16 U/L; alanine aminotransferase, 13 
U/L; alkaline phosphatase, 68 U/L; γ-glutamyl transpepti-
dase, 23 U/L; amylase, 50 U/L; CRP, 0.05 mg/dL; CEA, 1.6 
ng/mL; CA19-9, 10.3 U/mL; IgG4, 152 mg/dL.

Imaging findings: Computed tomography revealed no 
residual hemangioma in the posterior segment of the liver, 
and no masses were detected in the common bile duct or the 
bile duct in the posterior segment (Fig. 3a). Magnetic reso-
nance cholangiopancreatography (MRCP) imaging showed 
a single oval defect 5 mm in size in the B6 region and two 
8 mm semicircular defects in the hilar bile duct (Fig. 3b). 
Endoscopic ultrasound revealed a 3.5 mm hypoechoic local-
ized raised lesion in the hilar bile duct (Fig. 4), which sug-
gested that bile duct stenosis was not a postoperative change 
as initially suspected but most likely due to a tumor. For 
confirmation, endoscopic retrograde cholangiopancreatog-
raphy (ERCP) and oral cholangioscopy were performed. 
ERCP showed two areas of bile duct stenosis in the hilar 
part, similar to the MRCP findings (Fig. 5a). For the oral 
cholangioscopy examination, a single-use cholangioscope 
(SpyScope DS-2; Boston Scientific, Marlborough, Mass, 
USA) was used, which revealed two lesions in the hilar bile 
duct as white papillary elevations with mucus production 

Fig. 1   Contrast-enhanced computed tomography a horizontal section, 
b coronal section, and c MRCP. Five years prior to referral, he diag-
nosed as a giant hepatic hemangioma at his left medial segment. No 

findings suggestive of IPNB could be noted at this point due to the 
displacement by a giant hepatic hemangioma
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(Fig. 5b, c). In addition, pathological findings obtained using 
biopsy forceps (SpyBite MAX; Boston Scientific) showed 
papillary formation with low-grade dysplastic epithelial pro-
liferation in (Fig. 6a, b), while immunohistochemical stain-
ing indicated MUC2 (sparse/metaplastic+), MUC5AC (+), 
MUC6 (focal+), CDX2 (focal+), and S100P (+) (Fig. 6c–f). 
At the referring medical institution, the patient was diag-
nosed with benign stricture after liver resection, but the 
diagnosis was changed to intraductal papillary neoplasm of 
bile duct (IPNB, mild dysplasia, type 1, gastric type) based 
on these pathological findings.

Following consultation with the hepatobiliary and pancre-
atic surgery department of our hospital, bile duct resection 
was considered. However, due to patient history of left hepa-
tectomy, another surgical procedure was considered highly 
invasive and not acceptable. After a thorough explanation to 
the patient and obtaining consent, it was decided to remove 
the intrahepatic bile duct stones with a balloon catheter and 
then carefully observe the course with follow-up MRI with-
out replacement of the biliary stent. MRI re-examinations 
performed at 6 and 12 months after stent removal showed 
no enlargement of the bile duct lesions (Fig. 7). Continued 
close follow-up is planned.

Discussion

In 2001, Chen et al. reported the disease concept IPNB as 
a papillary tumor of the bile duct [1]. Findings for these 
tumors have a wide spectrum, ranging from benign to malig-
nant, with potential to progress to cholangiocarcinoma [2, 

Fig. 2   Cholangiography performed at the referring medical institu-
tion showed worsening of bile duct stenosis (White arrow) along with 
intrahepatic stones (Black arrow) 

Fig. 3   a Computed tomography performed after bile duct stent place-
ment at the referring medical institution revealed no residual heman-
gioma in the posterior segment of the liver, and no masses were 
detected in the common bile duct or the bile duct in the posterior seg-

ment. b A single 5 mm oval defect in the B6 region (arrow) and two 
8  mm semicircular defects (arrow head) in the hilar bile duct were 
noted in MRCP imaging findings
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3], and the disease concept has evolved with accumulation 
of pathological and clinical results. Conditions with simi-
lar pathological features but reported under different names 
(e.g., bile duct adenoma, intraductal papillary tumor) were 

integrated into a single category as IPNB in the 4th edi-
tion of the World Health Organization (WHO) classifica-
tion of tumors revised in 2010, with detailed descriptions 
as an independent disease concept added in the 5th edition 

Figure 4   Endoscopic ultrasound viewed from the duodenal bulb revealed a 3.5 mm hypoechoic locally elevated lesion in the hilar bile duct. The 
figure on the right is a schematic diagram

Fig. 5   a ERCP revealed two areas of bile duct stenosis in the hilar 
part, similar to MRCP findings. b, c Using a single-use endoscope 
(SpyScope DS-2; Boston Scientific, Marlborough, Mass, USA), two 

lesions in the hilar bile duct were observed as white papillary eleva-
tions with mucus production
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revised in 2019 [4, 5]. The rate of incidence has been noted 
to be 10–15% of all biliary tract tumors, with cases in East 
Asia primarily reported [2, 6–9]. IPNB is more commonly 
found in middle-aged and older men and often asympto-
matic, though may also be related to pain and jaundice 
[10]. Occurrence has been noted in the intrahepatic and 

extrahepatic bile ducts, with a tendency to be more com-
mon in the left lobe of the liver. In the present case, the 
initial findings were incidentally noted in results of an imag-
ing examination performed after surgery for a giant hepatic 
hemangioma in a relatively young patient without symp-
toms. Notably, skip lesions were revealed, all low-grade 

Fig. 6   Pathological evaluation using biopsy forceps (SpyBite MAX; 
Boston Scientific) revealed papillary formation with low-grade dys-
plastic epithelial proliferation. a 40 × and b 100 × images of hema-
toxylin and eosin staining. Immunohistochemical staining showed c 

MUC2 (sparse/metaplastic+), d MUC5AC (+), e MUC6 (focal+), 
and f CDX2 (focal+). Based on these pathological findings, the diag-
nosis was IPNB (low-grade dysplasia, Type 1, gastric type)

Fig. 7   MRCP images are arranged in chronological order. a After left hepatic lobectomy, b when the patient was referred to our department with 
a B6 bile duct stone, c 6 months after IPNB diagnosis, and d 12 months after diagnosis
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dysplasia, Type 1, gastric type. Lesions were only observed 
in the extrahepatic bile duct using cholangioscopy, though 
the possibility of skip lesions in the intrahepatic bile duct 
cannot be denied. Following the diagnosis, a review of liver 
parenchyma pathology findings from a hepatectomy proce-
dure performed five years prior (not shown) provided no 
evidence of such intraductal epithelial tumors. Furthermore, 
although this case had a history of autoimmune hepatitis, 
reports of autoimmune hepatitis accompanied by papillary 
lesions in the bile duct indicate that hepatitis inflammation 
may have contributed to the development of bile duct lesions 
[11]. However, in this case, the disease had already subsided 
spontaneously at the time of liver resection, and pathologi-
cal examination of the liver parenchyma did not reveal any 
findings suggestive of autoimmune hepatitis. We believe 
that there is little evidence that autoimmune hepatitis was 
involved in the pathology of this case.　These intrabilliary 
lesions did not worsen over the following year and no new 
lesions were observed in the intrahepatic bile duct, indicat-
ing a generally slow-growing tumor that required careful 
follow-up. Findings obtained in the present case are valuable 
for speculating the natural history of IPNB.

IPNB is classified into four subtypes, i.e., pancreatobil-
iary, intestinal, gastric, and oncocytic, based on the mor-
phological characteristics of the cells, which reflects differ-
ences in tumor cell differentiation. Clinical behavior varies 
by subtype, with the gastric type often relatively benign, 
while the intestinal type and pancreatobiliary type are more 
likely to progress and shows a tendency to be malignant. 
Whether there are prognostic differences among the four 
subtypes is subject to debate, while the presence of mul-
tiple subtypes has been reported [12]. The 5th edition of 
the WHO classification has adopted a new classification 
proposed by experts from Japan and Korea as an experi-
mental attempt, with IPNB divided into two main types; 
Type 1, similar to pancreatic intraductal papillary mucinous 
neoplasm, and Type 2, similar to cholangiocarcinoma [5]. 
Molecular analysis results show mutations in KRAS and 
GNAS enriched in Type 1 IPNB, whereas mutations in TP53, 
SMAD4, and KMT2C are enriched in Type 2. These classifi-
cations indicate two distinct types of neoplasms specifically 
associated with clinicopathological features and molecular 
phenotypes [13]. Furthermore, Type 1 IPNB is character-
ized by prominent papillary or villous tumor growth often 
without invasion. Occurrence is more frequently noted in the 
intrahepatic bile duct, with gastric, intestinal, and oncocytic 
subtypes common. On the other hand, Type 2 IPNB, associ-
ated with higher degrees of dysplasia and invasive potential, 
poses a higher risk for progression to high-grade malignant 
tumor. Occurrence is more frequent in the extrahepatic bile 
duct, with intestinal and pancreatobiliary subtypes common. 
While Type 1 is often associated with a relatively good prog-
nosis, Type 2 IPNB presents more challenges for treatment 

and is considered to be a more unfavorable factor for patient 
prognosis [2]. Therefore, accurate distinction between Types 
1 and 2 is critically important for determining appropriate 
treatment strategies and evaluating prognosis.

The present case showed lesions in the hilar bile duct 
diagnosed as gastric type, based on mucinous quality and 
histological imaging, with low-grade dysplasia and con-
sidered to be Type 1. Despite age in the thirties and a his-
tory of left hepatectomy for a giant hepatic hemangioma, 
the patient consented to careful follow-up after a thorough 
explanation regarding the invasiveness of surgical resection. 
More than one year after diagnosis, no significant changes 
were observed in MRCP findings. Determination of subtype 
has a crucial role for deciding treatment strategy to avoid 
overtreatment. Accumulation of findings regarding long-
term prognosis will be helpful.

Diagnosis of IPNB is primarily based on imaging find-
ings, with ultrasound, computed tomography (CT), and MRI 
useful for assessing tumor location and size, and impact on 
the bile duct [14]. MRCP in particular has an important role 
for non-invasive depiction of intrahepatic and extrahepatic 
bile duct stenoses, especially in cases with multiple IPNBs 
such as the present. However, its effectiveness is limited for 
biliary intraepithelial neoplasia (BilIN), which is presented 
as flat lesions that cause lower levels of less stenosis. Con-
trast-enhanced CT is effective for evaluating flat lesions that 
have progressed into the bile duct lumen. Endoscopic ultra-
sound (EUS), which has a high level of spatial resolution, 
is effective for revealing the presence and depth of extrahe-
patic bile duct lesions, as noted in our case, while contrast 
enhancement with perflubutane also aids in lesion depiction. 
ERCP is indispensable for confirming diagnosis by provid-
ing endoscopic imaging of the bile duct, with cytology or 
histology results used as needed. Intraductal ultrasonog-
raphy might also be necessary, but we omitted it to give 
priority to cholangioscopy. This is because when perform-
ing cholangioscopy, we want to reduce contact between the 
device and the lesion as much as possible. The disposable 
nature of the Spyscope DS system poses a cost challenge for 
suspected extrahepatic bile duct stenosis. Nevertheless, for 
affected cases such as the present, examining the bile duct 
with convex EUS and suspicious tumorous lesions with use 
of the Spyscope DS application can be an efficient strategy. 
On the other hand, for patients without tumor echo findings 
in the bile duct shown by convex EUS, and who are not 
presented with jaundice or compromised liver function, a 
follow-up MRCP examination may be sufficient.

IPNB is considered to be the biliary counterpart of a pan-
creatic intraductal papillary mucinous neoplasm (IPMN) 
because of the common developmental stages of the biliary 
tract and pancreas, and reported similarities [1, 3, 15–17]. 
However, due to its low incidence and few reports of cases 
with involved mucin production, consensus on the disease 
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concept has yet to be reached. Differentiation from BilIN 
and mucinous cystic neoplasm (MCN) of the bile duct can 
be challenging. IPNB cases show papillary or villous growth 
within the bile duct, observable not only with gross exami-
nation but also with use of imaging techniques. On the other 
hand, BilIN is presented as flat lesions, with low papillary 
growth visible under a microscope and distinguished by pap-
illary elevation height. It has been reported that papillary 
elevation greater than 5 mm suggests IPNB, while 3 mm or 
less suggests BilIN [18], though a histological examination 
is required for determining the final diagnosis. The two main 
precursor lesions leading to cholangiocarcinoma are biliary 
intraepithelial neoplasia and intraductal papillary neoplasm 
of the bile duct [19, 20]. MCN of the bile duct, a preinvasive 
lesion formed by cystic changes, is considered to be a coun-
terpart to pancreatic mucinous cystic neoplasm. Its distin-
guishing features include the presence of an ovarian stroma 
beneath the epithelium and lack of communication with the 
bile ducts. An IPNB communicates with the biliary tract and 
can be shown by cholangiography, thus making it distin-
guishable from an MCN. Although the features of an MCN 
are different from IPNB, patients affected by either have 
a good prognosis following resection. In the present case, 
ERCP and MRCP revealed multiple bile duct stenoses, ini-
tially considered to be non-tumorous lesions by the referring 
physician due to postoperative findings. While non-tumorous 
lesions, such as primary sclerosing and IgG4-related cholan-
gitis, were considered, findings indicating low-echoic raised 
lesions in the bile duct shown by convex EUS raised suspi-
cion of tumorous lesions, leading to direct observation with 
a SpyscopeDS and obtaining a biopsy specimen, with the 
results confirming IPNB diagnosis.

Surgery was previously the standard treatment for IPNB, 
though in recent years that is generally decided based on 
tumor malignancy and extent, as well as overall health of the 
patient [21]. For cases similar to the present diagnosed as 
IPNB Type 1, which occasionally show low-grade dysplasia 
with a good prognosis, available treatment strategies range 
from aggressive surgical intervention to regular follow-
up examinations with imaging, with no treatment method 
established. As for Type 2, aggressive surgical resection is 
preferable. When deciding on the extent of resection, con-
sidering the possibility of skip lesions, noted in the present 
case, requires caution. For patients considered unsuitable 
for surgery due to overall condition or underlying diseases, 
or because of patient choice, regular follow-up with imag-
ing may be selected. Recent studies have investigated the 
effectiveness of endoscopic radiofrequency ablation for 
cholangiocarcinoma [22], which may also be applicable to 
IPNB in the future. Following treatment, regular follow-up 
is necessary to monitor for recurrence or progression with 
available modalities, including abdominal ultrasound, con-
trast-enhanced CT, MRCP, and EUS. Abdominal ultrasound 

is convenient, though may not depict fine lesions, while 
contrast-enhanced CT is useful for diagnosing lesion extent, 
but not suitable as a regular surveillance modality due to 
exposure and risk of renal function decline. For assessing 
local progression EUS is useful, though requires sedation 
and has a higher level of invasiveness, making it unsuitable 
for regular surveillance. MRCP lacks risks of exposure and 
renal dysfunction, making it a suitable modality for surveil-
lance, though is not applicable for patients with internal 
metal or cardiac pacemakers [23]. At the time of writing, 
the present patient is undergoing follow-up examinations 
every 6 months with simple abdominal MRI (MRCP, T1WI, 
T2WI, DWI).

Findings obtained in this case demonstrate the impor-
tance of advances in imaging diagnostic technology, which 
can be used for diagnosis of IPNB and management, as well 
as regular follow-up examinations. There is no evidence as 
to whether surgery or observation is sufficient. The natural 
history of type 1, such as this case, can provide valuable 
evidence. In the future, IPNB cases like this one should be 
accumulated and analyzed.
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