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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Intraductal papillary neoplasm of the bile duct (IPNB) is a tumour with a very low

Intraductal papillary neoplasm of the bile duct incidence in the Western world, characterised by a high risk of malignant transformation and unknown prog-

B[lagnom nosis. It is a new entity which was adopted by the WHO in 2010 as a precursor lesion of cholangiocarcinoma.
anagement

Intrahepatic bile duct is the most common site of origin for IPNB.

Case presentation: Hereby, we present a case of an asymptomatic 63- year-old man, referred to our department
after routine ultrasonography showing a multifocal cystic lesion on the left hepatic lobe. Further screening
modalities (CT, MRI abdo) confirmed a complex cystic liver lesion with atypical features. The patient underwent
left hepatectomy. Histopathology showed a cystic type intrahepatic IPNB, which was completely resected (RO).
The follow up in 2 yrs post-operation showed no signs of recurrence.

Clinical discussion: The diagnosis and management of IPNB remain challenging. A multimodality imaging
approach is essential in order to diagnose IPNB, assess tumour location and extent and plan the optimal treat-
ment strategy.

Conclusion: Complete surgical resection (R0) with close postoperative follow-up offers long-term survival.

Liver resection
Cystic liver lesion
Case report

1. Introduction The work has been reported in line with the Scare 2020 guidelines

[4].
Intraductal papillary neoplasm of the bile duct (IPNB) is a rare bile

duct tumour which lacks ovarian type stroma, characterised by exo-
phytic proliferation of biliary epithelium on fibrovascular stalks within
the bile duct [1]. IPNB grows mainly within bile ducts (intrahepatic and
extrahepatic), where gradually transforms from adenoma to adenocar-
cinoma and may invade the liver parenchyma surrounding the bile ducts
in advanced stages [2]. An invasive component is present in approxi-
mately 40%-80% of reported cases. IPNBs are considered the biliary
counterpart of pancreatic intraductal papillary mucinous neoplasms
(IPMNs) [3]. As a new entry with an incredibly low incidence in the
Western countries and incomplete understanding of the clinicopatho-
logical features, prognostic factors and the oncogenic pathways, its
identification and management can be a diagnostic challenge. This case
report describes an asymptomatic complex liver cystic lesion in a
63-year-old patient, which proved to be cystic type IPNB.

2. Presentation of case

A 63-year-old Caucasian man presented to our unit after a routine
abdominal ultrasound which revealed a new multilocal cystic lesion in
the left liver lobe. The patient has a previous medical history of meta-
bolic syndrome with diabetes mellitus type 2, hypertension, hepatic
steatosis, and chronic obstructive pulmonary disease.

The patient underwent a four-phase abdominal computed tomogra-
phy (CT)) scan. On unenhanced CT scans, a lobulated hypointense,
cystic-type mass was depicted in liver segment II, and the dimensions
were 4,7x4,5x3,3cm (Fig. 1a). On enhanced CT hepatic arterial and
portal phase images, the lobulated contour of the multilocular intra-
hepatic cystic mass was well-defined, and multiple enhancing internal
septa were observed. There was no dilatation of the intra- or
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extrahepatic biliary tree (Fig. 1b and c). On delayed phase images, the
multiple internal septa showed continuous enhancement (Fig. 1d). No
ascites in the abdominal cavity or enlarged lymph nodes were observed
in the abdominal cavity or retroperitoneum. For further evaluation of
the lesion, MRI was carried out subsequently. On T2-weighted MRI
images, a well-defined multilocular, grape-like multicystic, intrahepatic
mass was depicted in liver -segment II, with high signal intensity fluid
content and multiple internal septa (Fig. 2a). Compared to normal he-
patic parenchyma, the lesion showed a hypointense signal on unen-
hanced T1-weighted images (Fig. 2b). During the arterial, portal and
delayed phases of dynamic enhanced MRI, the multiple internal septa of
the lesion, showed moderate progressive enhancement (Fig. 2c). On
diffusion-weighted images (DWI), the fluid in the multi-cystic lesion
showed no restricted diffusion (Fig. 2d). In summary, the lesion had an
intrahepatic peripheral location and showed a multilocular, grape-like
multi-cystic appearance, with no obvious communication with the
biliary tree, which showed a gradual progressive enhancement of the
multiple internal septa. The radiologic features were not specific.

The liver function tests were normal. Tumours markers (CEA, CA 19-
9, AFP) were within normal range, and anti- echinococcal antibodies
were negative. Serology for hepatitis B and C infection was also nega-
tive. Based on suspected malignancy on imaging examinations, surgical
resection was decided.

In theatre, a 5 cm complex cystic lesion was found in segments II/
IVa. The patient underwent a left hepatectomy and cholecystectomy by
a senior hepato-biliary Surgeon with more than 20 years of experience in
liver surgery. The postoperative course was uneventful.

Gross examination of the left hepatectomy specimen revealed a 4.7
x 4.2 cm complex cystic lesion. Microscopic examination showed mul-
tiple cysts lined by single-layered epithelial cells, mostly columnar with
mucinous cytoplasm, but also cuboidal or flattened with eosinophilic
cytoplasm. The nuclei were basally oriented, and there was no cellular
atypia. Papillary projections, mostly with prominent fibrovascular
cores, were noted protruding within the cystic spaces. Upon immuno-
histochemical examination, the epithelial lining cells were positive for
cytokeratins 7, 8, 18, 19 and negative for ER, RR, chromogranin, syn-
aptophysin. There was no endometrial-like stroma surrounding the
cysts. The histological characteristics were consistent with a cystic type
intrahepatic IPNB (Fig. 3). The hepatic resection margins were negative
for tumour, with a clear margin over 8mm (RO resection).

The patient is in good health without signs of recurrence 2 yrs after
the operation.
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3. Discussion

IPNB is a relatively new entity, was adopted in the 2010 World
Health Organization classification as a precursor lesion of chol-
angiocarcinoma, deriving from the normal epithelium of the bile duct
and progress through low-, intermediate-, and high-grade intraepithelial
neoplasia to invasive carcinoma [5,6].

The highest incidence reported in Eastern countries, where hep-
atolithiasis [7] and clonorchiasis, which are believed to be major risk
factor for IPNB are endemic. It is very rare in the West. Most patients are
between 50 and 70 years old and male predominance is reported [2,7].

Pathogenesis is not clear. IPNB probably is caused by cholestasis and
biliary tract infection. Furthermore, a multistage carcinogenesis to
hyperplasia-dysplasia-carcinoma sequence is proposed as a mechanism
for biliary tract cancer due to chronic inflammation [8].

Clinical features of IPNB usually relate to biliary obstruction sec-
ondary to tumour invasion or mucin production, and include right upper
quadrant pain, jaundice, elevated liver enzymes, or recurrent chol-
angitis; however, some patients can be asymptomatic [9-11]. Approxi-
mately 30% of patients have a previous history or concomitant existence
of biliary stones, as described in reports from Eastern countries [9].

There are four different radiological patterns of IPNB depending on
the size and morphology of the intraductal mass, mucin secretion and
neoplasm location. These are: intraductal mass with proximal and distal
ductal dilatation, dilatation without mass, intraductal mass with prox-
imal ductal dilation, which is the most common subtype and cystic-type
lesion [11]. The most common imaging findings of IPNB include dilated
bile ducts, intraluminal mucin and lesions protruding into the lumen.
Multiple lesions can be find often (up to 50%) [11].

Abdominal ultrasound is the first imaging modality performed,
where diffuse dilated bile duct without visible mass, focal dilated bile
duct with intraductal papillary masses can be seen [12].
Contrast-enhanced ultrasonography (CEUS) can evaluate the malig-
nancy potential. Hyperenhancement during the arterial phase of CEUS
corresponds to malignant tissue, concluding that CEUS is an effective
and meaningful imaging feature for analysing IPNB extension [12].

For further investigation CT scan is needed to detect intraductal
masses, although its sensitivity is reported to be in the range of 50%.
MRI and MRCP have the highest sensitivity [11].

Our case was a cystic type IPNB without communication with the
biliary tree. Cystic type IPNB has similar imaging features with other
cystic liver lesions such as mucinous cystic neoplasms, complicated
hepatic cysts, localised Caroli disease [13]. A communication between
the cystic type IPNB and bile duct, or bile duct dilatation can be a clue to

Fig. 1. Image 1la: CT axial without
contrast: a lobulated hypointense,
cystic-type mass is depicted in liver
segment II, with 5 x 4cm dimensions.
1b: CT axial arterial phase shows the
multilocular cystic mass with a few mild
enhancing internal septa.lc: CT axial
portal venous phase shows the well-
defined multilocular intrahepatic cystic
mass with multiple enhancing internal
septa. There is no dilatation of the
intrahepatic biliary ducts.1d: CT axial
delayed phase shows the thick internal
septa with persisted enhancement.
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Fig. 2. Image 2a: T2-weighted MRI axial: a well-defined multilocular intrahepatic mass is depicted, with high-intensity fluid content and multiple internal septa. 2b:
T1-weighted unenhanced MRI axial: the lobulated intrahepatic mass has low heterogeneous signal intensity. 2c: T1-weighted MRI axial portal, delayed phase: the
enhancement of the internal septa, is more obvious.2d: Diffusion-weighted MRI (ADC): the fluid in the cystic lesion show no restricted diffusion. There are thick

internal septa.

Fig. 3. Within the liver parenchyma, there are cystic spaces lined by columnar or cuboidal epithelium, without cytologic atypia. Papillary projections with fibro-
vascular cores are noted. Fibrous tissue surrounds the cysts. A. Haematoxylin-eosin (X200), B. Inmunostaining for cytokeratin 8 (DABX400), C. Immunostaining for

cytokeratin 7 (DABX400), D. Immunostaining for cytokeratin 19 (DABX400).

differentiate it from other cystic lesions [11]. Hyperenhancement of the
cystic wall or nodules in cystic type IPNB is an important finding for
evaluating the potential for malignancy [13].

IPNB, a precursor lesion with good surgical prognosis, should be
distinguished from cholangiocarcinoma. The triad of a local dilation of
the bile duct, a nodule within the dilated duct, and a growth along the
interior wall of the bile duct on CT or MRI has a positive predictive value
above 90% for identifying IPNB vs cholangiocarcinoma [13,14].

According to WHO, IPNB is to be classified by its pathology into 4
epithelial subtypes: pancreatobiliary, intestinal, gastric, and oncocytic,
with mucin secretion either present or absent.

They are further classified into 3 types regarding location: intra-
hepatic, extrahepatic and diffuse type. Intrahepatic is the most common
type. Extrahepatic- and diffuse-type IPNB tended to be more aggressive
than intrahepatic type [15]. Recently branch type IPNB was reported
[16,17]. Small brunch type intrahepatic IPNB often look like simple liver
cysts making the diagnosis of IPNB difficult.

The primary treatment decision for IPNB is surgical resection to
alleviate biliary obstruction and treat or prevent malignancy. Surgical
resection is considered for patients without distant metastasis and in-
cludes major hepatectomy with or without extrahepatic bile duct
resection. Intraoperative frozen section of the bile duct stump should be
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performed to ensure a negative margin, given the tendency of these
tumours to spread superficially along the bile duct and their multifocal
nature [18,19].

The application of laparoscopic hepatectomy for small tumours has
been reported [17]. Also, there are case reports where follow up was
suggested for small lesions [11].

IPNB has a better prognosis and postsurgical outcomes than con-
ventional intraductal neoplasia-associated cholangiocarcinoma. In a
large multicenter cohort study from South Korea, 387 patients with
histologically proven IPNB were studied. Almost half of them (45,5%)
had invasive carcinoma. The 5-year overall survival was 80,9% for all
patients, 89% for IPNB with mucosal dysplasia and 70,5% for IPNB with
invasive carcinoma. The majority of the lesions were intrahepatic
(69%). Multivariate analysis showed that tumour invasiveness was a
significant predictor for survival [20]. Major prognostic post-surgery
factors include tumour invasiveness, resection margin status, tumour
multiplicity and, lately, tumour location. The recurrence rate has been
reported to be high even after a long period since surgical resection, due
to preoperatively undetected remote lesions [21]. Thus, long-term fol-
low-up is needed even after complete curative resection of IPNB.

4. Conclusion

We report a case of a Caucasian male without prior medical history
related to the biliary tree and the liver; presented with an asymptomatic
cystic type IPNB. He underwent left hepatectomy and cholecystectomy.
Histological examination of the tumour shows prominent papillary
proliferation and delicate fibrovascular cores lacking ovarian type
stroma. Notably, two years later, the patient remains disease-free.

Taken together, IPNB is a rare bile duct epithelial tumour with a very
low incidence in the West and constitutes a precursor to chol-
angiocarcinoma development. It is important to emphasise that
although IPNB is a potentially curable disease, it requires RO resection
and even then, a close follow-up is recommended.
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