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Introduction

Intraductal papillary neoplasm of the bile duct (IPNB) is a
rare tumor of bile duct characterized by papillary or villous
growth within the bile duct lumen over fibrovascular cores.
Growths are usually multifocal, with or without macroscopi-
cally visible mucin secretion.!

Previously these were identified under various names
such as biliary papillomatosis, mucin-producing cholan-
giocarcinoma, mucin-hypersecreting bile duct tumor, and
biliary intraductal papillary mucinous neoplasm (IPMN).
Zen et al proposed that these tumors may belong to a sin-
gle entity named IPNB.? IPNB was adopted in the 2010 World
Health Organization classification as a distinct clinical and
pathologic entity.? It is important to differentiate this entity
from cholangiocarcinoma, as the prognosis of IPNB is better
than that of cholangiocarcinoma.

We herein report two cases of IPMN. The first case was
radiologically reported as intraductal cholangiocarcinoma,
which turned out to be IPNB on histopathological evaluation.
Being fully aware of the entity and its radiological features,
the second case was preoperatively diagnosed as IPNB, which
was confirmed on histopathology.
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Intraductal papillary neoplasm of the bile duct (IPNB) is a rare variant of bile duct
tumors, which is a counterpart of pancreatic intraductal papillary mucinous neoplasm
(IPMN). These tumors need to be differentiated from other common bile duct tumors
such as cholangiocarcinoma, as IPNB carries a better prognosis. A combination of
enhancing intraluminal papillary filling defect, demonstrating washout and associated
upstream and downstream biliary dilation, should raise the suspicion of IPNB.

Case Report

Case 1
A 55-year-old male presented with complaints of jaun-
dice since 3 months with intermittent fever and itching for
2 weeks.His laboratory tests demonstrated a total bilirubin
of 12.4 mg/dL, direct bilirubin of 7.2 mg/dL, alkaline phos-
phatase of 490 UI/L, aspartate aminotransferase (AST) of
122 UI/L, alanine aminotransferase (ALT) of 88 UI/L, and car-
bohydrate 19-9 antigen (CA19-9) of 439 U/mL.Serology was
negative for hepatitis A, B, and C infection.
Contrast-enhanced magnetic resonance imaging (MRI) of
the upper abdomen along with computed tomography (CT)
sections of the region of interest wasperformed, which showed
enhancing intraductal soft tissue density lesion involving prox-
imal common bile duct (CBD), common hepatic duct (CHD),
primary confluence predominantly extending along the left
hepatic duct (=~Figs. 1 and 4A-C). The lesion showed arte-
rial contrast enhancement and washout in the venous phase.
Dilated left intrahepatic biliary radicles were noted along with
atrophy of the left lobe of the liver. The gallbladder was seen sep-
arate from the lesion. On the basis of the aforementioned imag-
ing findings, a differential diagnosis of intraductal infiltrating
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Fig. 1 Case 1: magnetic resonance imaging (MRI) images of intraductal
papillary mucinous neoplasm. (A-C) T2-weighted axial, coronal, and
magnetic resonance cholangiopancreatography images showing intra-
luminal lesions filling and expanding the left duct (arrows). Atrophy
of the left lobe with left lobar ductal dilation is noted (curved arrow).
(D-F) Precontrast, postcontrast arterial and postcontrast venous phase
T1-weighted images showing early contrast enhancement and washout.

Fig. 2 (A,B) Percutaneous cholangiogram showing the filling defects
at primary confluence extending into left ducts (arrows).

Fig.3 Case 2: magnetic resonance imaging (MRI)images of intraductal pap-
illary mucinous neoplasm. (A-C) T2-weighted axial, coronal, and magnetic
resonance cholangiopancreatography images showing intraluminal distal
common bile duct lesion(arrows). (D-F) Noncontrast, postcontrast arte-
rial and postcontrast delayed T1-weighted images showing early contrast
enhancement.

cholangiocarcinoma was given. The patient underwent right
percutaneous biliary drainage (PTBD) (~Fig. 2). Cholangiogram
during PTBD showed filling defects predominantly at the
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Fig. 4 (A-C) Case 1: axial, coronal, and sagittal computed tomography
(CT) images showing enhancing lesions of the left duct extending into

the common hepatic duct. Left intra-hepatic biliary radicals are dilated.
(D-F) Case 2: axial, coronal and sagittal CT images showing enhancing
lesions of the distal common bile duct causing upstream dilation.

hilum and in the left ductal system. Post-PTBD, there was a
significant improvement in liver function tests. The patient
underwent a left hepatectomy and caudate lobe excision with
cholecystectomy.

Histopathological examination of the operative specimen
was reported as intraductal papillary neoplasm with high-
grade dysplasia.

Case 2

A 48-year-old male presented with complaints of
intermittent fever, itching, generalized abdominal pain,
and icterus for 1 month. An ultrasonography (USG) of the
abdomen performed at another hospital showed soft tis-
sue mass in the distal CBD with dilated extra and intrahe-
patic biliary radicles.

His laboratory tests demonstrated a total bilirubin of
22.2 mg/dL, direct bilirubin of 13.6 mg/dL, alkaline phos-
phatase of 440 U/L, AST of 68 U/L, and ALT of 20 U/L.
Serology was negative for hepatitis A, B, and C infection.
Contrast-enhanced MRI of the upper abdomen along with
CT sections of the region of interest showed intraductal
polypoidal soft tissue density mass lesion with expansion
of the middle and distal CBD (=Figs. 3 and 4D-F). There
was associated marked dilatation of proximal CBD, CHD,
and intrahepatic biliary radicles. The periampullary region
and main pancreatic duct appeared uninvolved. No defi-
nite periductal or extraductal infiltration was seen. The
gallbladder and pancreas appeared normal. On the basis
of the aforementioned findings and our experience with
the previous case, differential diagnosis of IPNB was made
and a second less likely differential diagnosis of intraductal
infiltrating cholangiocarcinoma was given. The patient
underwent endoscopic retrograde cholangiopancreatog-
raphy (ERCP) with biliary stenting to relieve the obstruc-
tive jaundice followed by a classical Whipple’s procedure.
Cholangiogram performed during the ERCP showed irreg-
ular filling defects in the middle and distal CBD.

Gross examination of the pathological specimen
revealed a polypoidal mass lesion along the mucosa of
the distal CBD extending to involve the insertion of the
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cystic duct. The tumor was confined to the CBD without
extension beyond the bile duct. Microscopic examination
showed adenocarcinoma with mucinous component, aris-
ing from IPNB.

Both our patients are alive and on routine follow-up4 years
after their surgery and diagnosis.

Discussion

Most of the IPNBs reported in the literature are from East
Asian countries, where hepatolithiasis and clonorchiasis are
endemic.'# IPNBs comprise 9 to 38% of all bile duct malignan-
cies. Most patients are between 50 and 70 years of age, with
slight male predominance.® Patients usually present with
intermittent abdominal pain and jaundice. IPNB is consid-
ered to have a high potential for malignancy since 40 to 80%
of IPNBs are associated with invasive carcinoma or tubular or
mucinous adenocarcinoma.®

IPNBs arise from biliary tree stem/progenitor cells (BTSCs)
located in the peribiliary glands.”® In response to risk factors
such as inflammation, BTSCs might undergo a series of genetic
changes and progress from dysplasia to invasive carcinoma.
IPNB tumor cells retain their biliary immunophenotype and
obtain intestinal and gastric immunophenotypes during the
evolution to carcinogenesis. Hence, almost all IPNBs express
CK7, CK20, and mucin (MUC)5AC, which are markers of bil-
iary, intestinal, and gastric epithelium, respectively.!* Using
hematoxylin and eosin staining and immunohistochemical
profiling of the mucin core proteins, four subtypes of IPNBs
are identified:pancreaticobiliary, intestinal, gastric, and
oncocytic.'*

IPNBs most commonly present with right hypochondriac
pain,cholangitis (5-59%), andobstructive jaundice.® Obstruction
in case of IPNB can be due to tumor emboli, biliary stones, and
macroscopic mucin hypersecretion. An elevated carcinoembry-
onic antigen (CEA) level and CA19-9 may be observed.®

There are a few similarities between IPNB and IPMN."'° In
both entities, it has been observed that neoplasms arise within
the ductal system and show a predominant intraductal growth
pattern macroscopically. Microscopically, they show papillary
proliferation with delicate fibrovascular cores and four types of
tumor cells. Both exhibit a malignant potential to develop tubu-
lar adenocarcinoma and mucinous carcinoma. IPNBs and IPMNs
have favorable biological behaviors and clinical outcomes.
Mucin is macroscopically identifiable in most cases of IPMNs
but only in one-third of IPNB cases.Based on these similarities,
IPNB is recognized as a biliary counterpart of [PIMIN.!710

Common Imaging Finding

Proximal bile duct dilation with intraductal masses is the
most common abnormality in imaging. In some cases, both
proximal and distal bile duct dilations are also observed. Five
imaging patterns can be observed in IPNB.*!' The most com-
mon is type 1, which shows diffuse duct dilation with a grossly
visible intraductal mass (=Fig. 5). The second common pat-
tern is type 2, which shows diffuse and marked duct ectasia
without a grossly visible mass. Type 3 shows an intraductal
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Fig. 5 Five imaging patterns of intraductal papillary neoplasm of the
bile duct (IPNB). Type 1: diffuse duct ectasia with an intraluminal
papillary mass. Type 2: diffuse duct ectasia without obvious visible
mass. Type 3: an intraductal polypoid mass within localized duct dila-
tion. Type 4: intraductal castlike lesions filling the lumen. Type 5: a
focal stricturelike lesion with proximal ductal dilation.

papillary mass causing localized duct dilation. The least com-
mon pattern is type 4, in which mild ductal dilation filled with
intraductal castlike lesions are observed. Type 5 shows a focal
stricturelike lesion with mild proximal duct dilation.

IPNB can mimic cholangiocarcinoma, intrahepatic/
extrahepatic biliary stones, Caroli’s disease, choledochal
cyst, recurrent pyogenic cholangitis, or primary sclerosing
cholangitis.

Ultrasonography

Though the bile duct dilation is easy to detect on USG,
low-echoic IPMN masses are observed in 41.2% of cases. The
echogenicity of mucin is similar to that of bile. Endoscopic
USG and intraductal USG are used to detect the superficial
spread of tumor.'>!3

Computed Tomography and Magnetic Resonance
Imaging

CT can detect dilated bile ducts and tumors larger than 1 cm.
A typical MRI protocol for the assessment of biliary lesions
encompasses magnetic resonance cholangiopancreatography
(MRCP), conventional T1- and T2-weighted sequences diffu-
sion-weighted imaging (DWI),and dynamic contrast-enhanced
(DCE) imaging. On MRI, IPNBs appear hypointense to hepatic
parenchyma on T1-weighted images and just mildly hyperin-
tense on T2-weighted images. IPNBs often show early washout
rather than the gradually persistent or progressive enhance-
ment observed in cholangiocarcinomas.' Neither CT nor MRI
can detect the presence of mucin.

Cholangiography

MRCP, ERCP, and percutaneous transhepaticcholan-
giopancreatography can demonstrate characteristic dif-
fusebile duct dilation with amorphous filling defects. On
ERCP, mucin draining through the ampulla and a patulous
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ampulla is the characteristic finding.> If ERCP is combined
with cholangioscopy, evaluation of the extent of disease
and obtaining the specimen for histology examination are
possible.

Thus, on imaging, a combination of enhancing intralu-
minal papillary filling defect, demonstrating washout and
associated upstream and downstream biliary dilation, should
raise the suspicion of IPNB. Visualization of mucin on ERCP
can be an important factor supporting the diagnosis.

Surgical resection is the treatment of choice in nonmet-
astatic disease, which includes segmental resection, hemi-
hepatectomy, bile duct resection, lymph node dissection, or
liver transplantation, depending on preoperative findings.!
Patients unfit for surgery can be offered palliative treatments
including chemotherapy, laser ablation, iridium-192 intralu-
minal therapy, and PTBD.

Radiological diagnosis of IPNB is still challenging despite
advances in imaging techniques. There should be a higher
degree of suspicion in cases with features mentioned previ-
ously, and preoperative diagnosis should be attempted using
cytology and molecular techniques.
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