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Abstract
We report a case of intraductal papillary neoplasm of 
the bile duct (IPNB) that developed in a patient with 
primary sclerosing cholangitis. A 46-year-old woman 
was admitted to our hospital with obstructive jaundice. 
The liver function tests demonstrated increased serum 
liver enzyme levels. Computed tomography showed dil-
atation of the intrahepatic bile ducts. Abdominal ultra-
sonography revealed a highly echoic protruding lesion 
in the posterior bile duct near the right lobe of the liver. 
The lesion was suspected to be IPNB, but we were un-
able to confirm whether it was a carcinoma. A right 
hepatectomy was performed, and this showed that the 
dilated bile duct was filled with mucin and contained 
several yellowish papillary tumors. Histologically, the 
neoplastic biliary epithelium showed papillary growth in 
the dilated lumen. The tumor was diagnosed as IPNB, 
high-grade intraepithelial neoplasia secreting abundant 
mucin. No recurrence has been detected 3 years after 
surgery.
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Core tip: Intraductal papillary neoplasm of the bile duct 
(IPNB) is a variant of bile duct carcinoma that is char-
acterized by grossly visible lesions and better outcomes 
compared with cholangiocarcinoma (CCA). Primary 
sclerosing cholangitis (PSC) is considered to be a risk 
factor for CCA. We report a 46-year-old woman who 
presented with dilatation of the intrahepatic bile ducts 
and mucin in the common bile duct. This is the first 
case of PSC in which IPNB developed in the setting of 
high-grade intraepithelial neoplasia.
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INTRODUCTION
According to the 2010 World Health Organization 
(WHO) classification of  tumors, there are two types of  
precancerous/early cancer of  the bile duct. The first type 
is characterized by flat or micropapillary growth of  atypi-
cal biliary epithelium and is known as biliary intraepithe-
lial neoplasm. The other type is intraductal papillary neo-
plasm of  the bile duct (IPNB) with malignant potential, 
which is characterized histologically by prominent papil-
lary growth of  atypical biliary epithelium. 

IPNB is characteristic of  producing abundant mucin, 
and clinically, it can cause biliary dilation, obstructive 



jaundice, and cholangitis. Furthermore, patients with 
Primary sclerosing cholangitis (PSC) are known to be at 
increased risk of  developing cholangiocarcinoma (CCA). 
Recent studies have demonstrated that CCA may arise 
from premalignant lesions such as IPNB[1]. Here, we de-
scribe a case of  IPNB developing in a patient with PSC. 

CASE REPORT
A 46-year-old woman with an 8-year history of  Behçet’s dis-
ease was hospitalized with obstructive jaundice. On ad-
mission, the liver function tests demonstrated increased 
serum liver enzyme levels: aspartate aminotransferase, 
104 U/I; alanine aminotransferase, 101 U/I; alkaline 
phosphatase, 929 U/I; γ-glutamyl transpeptidase, 667 
U/I; and total bilirubin, 2.2 mg/dL. The levels of  tumor 
markers, such as α-fetoprotein, CA 19-9, and carcinoem-
bryonic antigen, were normal. Antibodies against hepati-
tis C virus and hepatitis B surface antigen were negative. 
The indocyanine green clearance rate at 15 min was 5.4%. 
Colonoscopy revealed inflammatory bowel disease un-
classified (IBDu). Abdominal ultrasonography revealed 
a highly echoic protruding lesion in a dilated posterior 
bile duct of  the right lobe (Figure 1A). Intraductal ultra-
sonography demonstrated low-echoic mucin in the com-
mon bile duct (Figure 1B). CT showed dilatation of  the 
intrahepatic bile ducts of  the bilateral lobes and a papil-
lary lesion in the posterior segment, which was poorly 
enhanced with contrast. The right lobe atrophied from 
410 g to 230 g (expected liver weight) over 18 mo, and 
the left lobe became enlarged (Figure 2). Endoscopic ret-
rograde cholangiography (ERC) showed a filling defect in 
the common bile duct and narrowing of  the intrahepatic 
bile duct, creating asymmetry with a withered branch-like 
appearance, compatible with PSC (Figure 3). Positron 
emission tomography (PET) demonstrated no abnormal 
accumulation of  FDG (Figure 4). Based on a diagnosis 
of  IPNB, the patient underwent right hepatectomy. The 
operation time was 501 min, and operative blood loss 
was 778 mL. The right lobe was atrophic and the resected 
liver volume was 122 g (Figure 5). Macroscopically, the 
lumen of  the intrahepatic bile duct was filled with mucin, 
and there were several yellowish papillary tumors (Figure 
6). Histologically, the epithelia of  the dilated bile duct ex-
hibited papillary tumors, which secreted abundant mucin. 
In the subepithelial stroma, no ovarian-like mesenchymal 
stroma was evident. The tumor was diagnosed as IPNB 
on a background of  high-grade intraepithelial neoplasia 
with negative surgical margins, and the epithelial subtype 
of  IPNB was the intestinal type. Immunohistochemical 
staining revealed that the tumor epithelia was positive for 
cytokeratin (CK) 7, CK20, and mucin (MUC) 2, and neg-
ative for MUC5AC and MUC6 (Figure 7). In the paren-
chyma of  the protuberant mass, no cells were positive for 
CK7 or CK20 (Figure 8). Periductal concentric fibrosis 
of  the bile ducts (onion skin-like appearance) suggested 
the presence of  PSC (Figure 9). At 3 years after the op-
eration, the patient had no signs of  recurrence.

DISCUSSION
IPNB was first proposed as a distinct entity in the 2010 
revision of  the WHO classification of  tumors of  the 
liver and intrahepatic bile duct[2,3]. Nakanuma et al[4] have 
reported that IPNB is characterized by proliferation of  
neoplastic epithelial cells with fibrovascular stalks in the 
bile duct lumen, mucin hypersecretion, and considerable 
dilatation or multilocular changes of  the affected bile 
ducts. IPNB frequently arises during a reactive change 
in chronic biliary tract disease, such as PSC, intrahepatic 
calculosis and hepatolithiasis[5]. It is difficult to make an 
accurate preoperative diagnosis because of  IPNB’s low 
incidence and the lack of  specificity in its clinical mani-
festation. The pathognomonic features of  IPNB include 
cholangiectasis and obstructive jaundice due to the pro-
duction of  a large quantity of  mucin. This causes various 
symptoms such as abdominal pain, pyrexia, anorexia and 
vomiting. Laboratory analysis commonly reveals elevated 
levels of  hepatobiliary enzymes. Many cases are discov-
ered during routine medical examination or follow-up for 
other disorders, as most patients are negative for hepatitis 
virus markers. US, CT, MRI, ERC, cholangioscopy and 
IDUS are all useful for diagnosing tumor extension, in-
volvement of  the bile duct and the presence of  mucin. 

PSC is a chronic cholestatic syndrome of  unknown 
etiology characterized by fibrosing inflammatory de-
struction of  the intrahepatic and/or extrahepatic bile 
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Figure 1  Ultrasonogram demonstrating a hyper-echoic lesion (arrow) in 
a dilated posterior bile duct of the right lobe (A), Intraductal ultrasonogra-
phy demonstrates the presence of hypo-echoic material, that was consid-
ered likely to be mucin (B).
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Figure 2  Abdominal computed tomography scan shows expansion of the bilateral intrahepatic bile duct. The right lobe has atrophied and the left lobe is en-
larged. A posterior branch has expanded in the shape of a cyst. A: 18 mo before surgery; B-E: Enhanced computed tomography (arrow: Middle hepatic vein).
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Figure 3  Intrahepatic bile duct shows narrowing, which created asymmetry with a withered branch-like appearance (A) (arrow); Endoscopic retrograde 
cholangiography shows a filling defect in the common bile duct (B) (arrow).

Figure 4  No area shows abnormal uptake of FDG (arrow). Figure 5  Right liver appears to be atrophic (arrow, demarcation line).
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average of  12.4 years, 107 (60%) had IBD, 8 (4.5%) had 
IBDu and 13 (6.5%) had CCA[8]. Both PSC and Behçet’s 
disease are associated with bowel lesions. To our knowl-
edge, there has been no case report in which PSC and 
Behçet’s disease coexisted. Although PSC is considered 
to be a risk factor for CCA, the frequency of  CCA in 

ducts[6]. It has been suggested that PSC may have some 
involvement in stepwise progression to CCA via the 
metaplasia-dysplasia-carcinoma sequence[7], and biliary 
tract carcinogenesis may thus be a multistep process 
resulting from chronic biliary inflammation. According 
to one report, among 200 patients followed up for an 
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Figure 6  Intrahepatic large bile duct in the right lobe is filled with mucin and shows several yellowish-tan papillary tumors (arrow).
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Figure 7  Tumors have proliferated and have a partly papillary appearance. A: Secreting mucin into the parenchyma (arrow) (HE stain × 40); B: HE × 200; C: CK7 
positive; D: CK20 positive; E: MUC2 positive; F: MUC5AC negative; G: MUC6 negative.

Hachiya H et al . Patient with primary sclerosing cholangitis



patients with PSC has been reported to vary from 7% to 
30%[1]. In a retrospective study of  100 consecutive or-
thotopic liver transplantations performed for PSC, Lewis 
et al found 30 patients with CCA, and among the remain-
ing 70 patients, 11 had papillary lesions[1]. No association 
between the duration of  PSC and the incidence of  CCA 
has been demonstrated[6].

In our present patient, IPNB developed on a back-
ground of  PSC. Fortunately, IPNB was found at the 
precancerous stage, due to clinical signs and symptoms 
attributable to abundant mucin production. To our 
knowledge, this is the third reported case of  PSC with 
concurrent IPNB. The first such case occurred in a 
60-year-old woman, and IPNB was diagnosed on the ba-
sis of  bile duct dilatation and elevation of  hepatobiliary 
enzyme levels one year after the patient had been diag-
nosed with PSC[9]. The patient underwent extended resec-
tion of  the left lobe of  the liver and was found to have an 
intraductal papillary neoplasm with an associated invasive 
carcinoma. The patient had no signs of  recurrence 27 
mo after surgery. The second case of  IPNB occurred in 
a 50-year-old woman who had been diagnosed with PSC 
26 years previously[10]. The patient underwent orthotopic 
liver transplantation because of  multiple episodes of  
acute cholangitis. Pathological examination demonstrated 
intraductal papillary neoplasia with an associated invasive 
carcinoma. Therefore, our present case of  IPNB is the 
first to have been diagnosed at the premalignant stage.

Surgical resection is the first choice of  treatment for 
IPNB. Curative surgical resection, including any invasive 
carcinoma, has been reported to yield good outcomes, 
with 1-, 3-, and 5-year survival rates of  96%, 84% and 
81%, respectively[11]. If  intraoperative pathological exami-
nation demonstrates a positive surgical margin including 
dysplasia, additional resection should be performed to 
obtain cancer-negative surgical margins because positive 
resection margins are strongly associated with shorter 
overall and recurrence-free survival[12]. In fact, after cura-
tive resection, our patient is currently doing well without 
any signs of  recurrence 3 years after surgery. 

In conclusion, we have described the first case of  
PSC in which IPNB developed on a background of  high-

grade intraepithelial neoplasia. Patients with PSC should 
be recognized as being at risk of  developing IPNB and 
subsequent CCA.

COMMENTS
Case characteristic
A 46-year-old woman with a history of resected intraductal papillary neoplasm 
of the bile duct (IPNB) with primary sclerosing cholangitis (PSC).
Clinical diagnosis
Obstructive jaundice, cholangitis.
Differential diagnosis
Mass-forming cholangiocarcinoma, mucinous cystic neoplasm, pyogenic chol-
angitis with bile duct stones.
Laboratory diagnosis
The liver function tests demonstrated increased serum liver enzyme levels: aspar-
tate aminotransferase, 104 U/L; alanine aminotransferase, 101 U/L; alkaline phos-
phatase, 929 U/L; γ-glutamyl transpeptidase, 667 U/L; and total bilirubin, 2.2 mg/dL.
Imaging diagnosis
Computed tomography/Endoscopic retrograde cholangiography showed dilata-
tion of the intrahepatic bile ducts and mucin in the common bile duct.
Pathological diagnosis
The tumor was diagnosed as IPNB on a background of high-grade intraepithe-
lial neoplasia.
Treatment
The patient underwent right hepatectomy.
Related reports
There are two cases of PSC with concurrent IPNB.
Term explanation 
IPNB was found at the precancerous stage due to clinical signs and symptoms 
attributable to abundant mucin production.
Experiences and lessons
When cystic lesions are observed in PSC patients, IPNB is unlikely and the 
patient should undergo regular scans.
Peer review
This article is the first case of PSC in which IPNB developed on a background 
of high-grade intraepithelial neoplasia.
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