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Intraductal papillary mucinous
neoplasm of the intrahepatic bile
duct: a review of literature and a
rare case report
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Background: Intraductal papillary neoplasm of the bile duct is a rare variant of bile
duct tumors, which is characterized by papillary or villous growth inside the bile
duct. Having papillary and mucinous features such as those found in pancreatic
intraductal papillary mucinous neoplasm (IPMN) is extremely rare. We report a
rare case of intraductal papillary mucinous neoplasm of the intrahepatic bile duct.
Case report: A 65-year-old male Caucasian with multiple comorbidities presented
to the emergency room with moderate constant pain at the right upper quadrant
(RUQ) abdomen for the last several hours. On physical examination, he was found
to have normal vital signs, with icteric sclera and pain on deep palpation at the
RUQ region. His laboratory results were significant for jaundice, elevated liver
function tests and creatinine, hyperglycemia, and leukocytosis. Multiple imaging
studies revealed a 5cm heterogeneous mass in the left hepatic lobe that
demonstrated areas of internal enhancement, mild gall bladder wall edema,
dilated gall bladder with mild sludge, and 9 mm common bile duct (CBD)
dilatation without evidence of choledocholithiasis. He underwent a CT-guided
biopsy of this mass, which revealed intrahepatic papillary mucinous neoplasm.
This case was discussed at the hepatobiliary multidisciplinary conference, and
the patient underwent an uneventful robotic left partial liver resection,
cholecystectomy, and lymphadenectomy.

Conclusion: IPMN of the biliary tract may represent a carcinogenesis pathway
different from that of CBD carcinoma arising from flat dysplasia. Complete
surgical resection should be performed whenever possible because of its
significant risk of harboring invasive carcinoma.
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Introduction

A variety of mucin-secreting, papillary, and cystic lesions of the intra- and extrahepatic
biliary tract have been reported with increased frequency (1, 2). Intraductal papillary
neoplasm of the bile duct (IPNB) is a rare variant of bile duct tumors, which is
characterized by papillary or villous growth inside the bile duct (3). There are
pathological similarities between these lesions and pancreatic intraductal papillary
mucinous neoplasm (IPMN) (4, 5). We report a rare case of intraductal papillary
mucinous neoplasm of the intrahepatic bile duct.
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Case description

A 65-year-old male Caucasian with a history of multiple
comorbid conditions presented to the emergency room with
complaints of moderate constant pain at the right upper
quadrant (RUQ) abdomen for the last several hours. Differential
diagnoses of symptomatic cholelithiasis, cholangitis, and liver
abscess were entertained. On physical examination, he was found
to have normal vital signs, with icteric sclera and pain on deep
palpation at the RUQ region. Upper abdominal ultrasonography
(U/S) (Figure 1A) revealed a 6 cm heterogeneous mass in the
left hepatic lobe and dilated gall bladder with mild sludge or
stones. His laboratory results were significant for elevated liver
bilirubin

leukocytosis (Table 1). Subsequently, he had a hepatobiliary

enzymes, and creatinine, hyperglycemia, and

(HPB) iminodiacetic acid scan, which showed no excretion of
related
dysfunction or high-grade biliary obstruction. In addition, a

hepatobiliary radionuclide to either liver

severe

computed tomography (CT) scan of the upper abdomen and
pelvis (Figure 1B) was performed, which confirmed the U/S

10.3389/fsurg.2023.1133375

findings of the lesion in the left lobe of the liver and
demonstrated areas of internal enhancement, and magnetic
resonance cholangiopancreatography (MRCP) (Figures 1C,D)
revealed mild gall bladder wall edema and a 9 mm common bile
duct (CBD) dilatation of without evidence of choledocholithiasis,
and it was consistent with an undetermined 5cm mass in the
left lobe of the liver. To confirm the pathology of the lesion, the
referring physician performed a CT-guided biopsy, which
revealed an intrahepatic papillary mucinous neoplasm. This case
was discussed at the HPB multidisciplinary conference, and the
patient was recommended to undergo left liver mass resection,
cholecystectomy, and repair of incisional hernia. His comorbid
conditions include cardiac disease, chronic obstructive pulmonary
disease, diabetes mellitus, hypertension, and cerebrovascular
accident. Cardiology evaluated the patient and declared him as a
moderate surgical risk. He uneventfully underwent robotic left
partial liver resection, cholecystectomy, lymphadenectomy, and
and his
unremarkable. Gross pathology (Figure 2A) and histology

repair of ventral hernia, hospital course was

(Figures 2B,C) revealed negative margins, and the 4.5 cm X

+ Dist 5.74cm
x Dist 6.13cm

FIGURE 1

TIS0.3 MI1.3

Radiological studies. (A) Ultrasound showing the left hepatic lobe heterogeneous area. (B) CT scan with contrast showing a lesion in the left lobe of the
liver demonstrates areas of internal enhancement and a mildly distended gall bladder. (C) MRCP showing a lesion in the left hepatic lobe measuring up to
5cm. (D) MRCP showing mild gall bladder wall edema without additional signs of cholecystitis and mild CBD dilatation of 9 mm without evidence of
choledocholithiasis. CT, computed tomography; MRCP, magnetic resonance cholangiopancreatography; CBD, common bile duct.
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TABLE 1 Laboratory results.

10.3389/fsurg.2023.1133375

At admission Preoperative Postoperative Before discharge
(16/08/2021) (27/08/2021) (28/08/2021) (05/09/2021)
Total bilirubin (0.2-1.3), mg/dL 38 0.9 1.1 1.0
ALT (0-50), U/L 164 28 813 173
AST (3-45), U/L 275 27 950 91
ALP (38-126), U/L 298 109 148 142
Glucose (70-109), mg/dL 328 115 224 115
Creatinine (0.66-1.25), mg/dL 1.96 1.68 1.57 1.74
Albumin (3.5-5.0), g/dL 4.7 2.8 35 35
WBC count (3.1-9.7), 10°/uL 15.7 8.2 12.7 9.8

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; WBC, white blood cells.

3.5 cm X 3.0 cm cystic structure from hepatic tissue represents the
intrahepatic biliary IPMN (yellow arrow) (Figure 3) with low-
grade dysplasia. The central aspect of the mass is comprised of
pink-tan papillary tissue. There is no gross evidence of invasion
(Figure 3). The remainder of the liver parenchyma is red-brown
and firm. The patient came for regular postoperative follow-up

and is still alive. The lesion had low-grade dysplasia and no
malignant focus; however, the patient still underwent abdominal
ultrasound after 3 months and a CT scan after 1 year. Also, he
was followed up by his primary care doctor. His last visit to a
hospital was on 20 March 2023 for non-IPMN or non-liver-
related issues. He had a history of cerebro vascular accident (CVA)

FIGURE 2

original magnification). IPMN, intraductal papillary mucinous neoplasm.

Gross pathology and histology. (A) Gross pathology with inked margins. IPMN is shown with a yellow arrow. (B) Low-power photomicrograph
demonstrating papillary fronds emanating from the cyst lining (black arrows) (hematoxylin and eosin stain; 12.5x original magnification). (C) High-
power photomicrograph demonstrating a very low-grade papillary mucinous epithelium (black arrow) histologically identical to that typically seen
with pancreatic intraductal papillary mucinous neoplasm. There is no evidence of underlying ovarian-type stroma (hematoxylin and eosin stain; 200x
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FIGURE 3
Gross pathology image.

with dense right hemiparesis. His postoperative course was
uneventful, other than a mild urinary tract infection for which
he was prescribed antibiotics. He progressed well with physical
therapy and was discharged to an inpatient rehab after 8 days of
hospital stay. The patient had an extended stay at the hospital
due to a lack of rehab beds. He was readmitted to the hospital
from rehab due to a pulseless electrical activity (PEA) cardiac
arrest for a short period, from which he successfully recovered
and was discharged home with an outpatient rehab plan.

Discussion

In 2010, the World Health Organization had adopted and
recognized IPNB as a distinct clinical and pathological
classification (6). The highest incidence rate is reported in
Southeast Asia, and this is likely due to the high incidence rate
and endemic nature of hepatolithiasis and clonorchiasis in that
region of the world (7, 8). It occurs in patients between the
ages of 50 and 70 years. These patients usually present with
RUQ abdominal pain, jaundice, and cholangitis (3, 7-9). A
tumor may occur anywhere in the biliary tract including the
intrahepatic bile duct, perihilar, distal common bile duct, and
even cystic duct (10). The most common radiologic findings
for IPNB are bile duct dilatation and intraductal masses, which
can be recognized by U/S, CT, and magnetic resonance
imaging (MRI) (3, 11, 12). In addition, direct cholangiography,
such as endoscopic retrograde cholangiopancreatography
(ERCP),
and cholangioscopy, is useful for the detection of mucobilia

percutaneous transhepatic cholangiogram (PTC),

and can confirm the location and extent of tumor involvement
(11-13).

Frontiers in Surgery

10.3389/fsurg.2023.1133375

Intrahepatic IPNBs are usually larger than pancreatic IPMNs,
and approximately 40% of them show mucin hypersecretion,
which tends to accumulate around papillary lesions inside bile
ducts leading to dilatation and/or infection (14). IPNB is
usually stratified according to specific pathological findings.
Bennett et al. have mentioned in Oxford publications that
IPNB can be divided into gastric, oncocytic, pancreatobiliary,
and intestinal types based on their microscopic morphology
(15). However, experts in Japan and Korea have developed a
classification system with two subtypes based on different
characteristics and disease prognosis (16), i.e., (1) intrahepatic
and (2) extrahepatic. The intrahepatic type is similar to
pancreatic IPMN, while the extrahepatic type has a more
complex histological architecture and is associated with
invasive cancer and a worse prognosis (17). Early detection
and intervention are enhanced due to bile duct obstruction in
the early stage of the disease (18). Hence, all patients with
IPNB should be considered for surgical resection because
papillary tumors and associated mucin often lead to recurrent
attacks of cholangitis and obstructive jaundice, even if these
lesions are benign. IPNB in patients without evidence of
metastasis should be resected similar to intra- and extrahepatic
cholangiocarcinoma. In addition, regional lymphadenectomy
should be performed, and an intraoperative frozen section
should be obtained to ensure the bile duct margins are tumor-
free (19, 20).

IPNB are rarer variants of bile duct cancer, and they account
for roughly 10% of all resectable cases (21). These lesions can
occur anywhere in the biliary tree. Due to the exophytic nature
and intraductal growth pattern of the lesions, patients with
papillary cholangiocarcinoma appear to have better prognoses
(22). Also, they share clinical and histologic features with
pancreatic IPMN and may represent a carcinogenesis pathway
different from that of CBD carcinoma arising from flat dysplasia.
Complete surgical resection should be performed whenever
possible because of the significant risk of harboring invasive
carcinoma (7, 20).

Conclusion

Intraductal papillary neoplasm of the biliary tract carries the
risk of obstructing the biliary tract and increases the risk of
progressing to invasive carcinoma. All patients should undergo
early complete surgical resection in order to improve the
prognosis.

Data availability statement
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made available by the authors, without undue reservation.

frontiersin.org


https://doi.org/10.3389/fsurg.2023.1133375
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Zibari et al.

Ethics statement

Ethical review and approval were not required for the study
on human participants in accordance with the local legislation
The
provided their written informed consent to participate in this

and institutional requirements. patients/participants

study.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it for
publication.

References

1. Cattell RB, Braasch JW, Kahn F. Polypoid epithelial tumors of the bile ducts.
N Engl ] Med. (1962) 266:57-61. doi: 10.1056/NEJM196201112660201

2. Neumann RD, LiVolsi VA, Rosenthal NS, Burrell M, Ball T]. Adenocarcinoma in
biliary papillomatosis. Gastroenterology. (1976) 70(5 Pt. 1):779-82. doi: 10.1016/
S0016-5085(76)80275-2

3. Ohtsuka M, Shimizu H, Kato A, Yoshitomi H, Furukawa K, Tsuyuguchi T, et al.
Review article: intraductal papillary neoplasms of bile duct. Int ] Hepatol. (2014)
2014:459091. doi: 10.1155/2014/459091

4. Kim HJ, Kim MH, Lee SK, Yoo KS, Park ET, Lim BC, et al. Mucin hypersecreting
bile duct tumor characterized by striking homology with an intraductal papillary
mucinous tumor (IPMT) of the pancreas. Endoscopy. (2000) 32:389-93. doi: 10.
1055/5-2000-8996

5. Oshikiri T, Kashimura N, Katanuma A, Maguchi H, Shinohara T, Shimizu M,
et al. Mucin-secreting bile duct adenoma—clinicopathologic resemblance to
intraductal papillary mucinous tumor of the pancreas. Dig Surg. (2002) 19:324-7.
doi: 10.1159/000064570

6. Nakanuma Y, Curado M, Fransceschi S. Intrahepatic cholangiocarcinoma, In:
Bosman F, Carneiro F, Hruban RH, Theise ND, editors. WHO classification of
tumours of the digestive system. 4th ed. Lyon: IARC (2010). p. 217-27.

7. Barton JG, Barret DA, Maricevich MA, Schnelldorfer T, Wood CM, Smyrk TC,
Baron TH, Sarr MG, Donohue JH, Farnell MB, Kendrick ML, Nagorney DM,
Lombardo MR, Que FG. Intraductal mucinous neoplasm of the biliary tract: a real
disease? HPB (Oxford). (2009) 11(8):684-91. doi: 10.1111/j.1477-2574.2009.00122.x

8. Onoe S, Shimoyama Y, Ebata T, Yokoyama Y, Igami T, Sugawara G, Nakamura S,
Nagino M. Prognostic delineation of papillary cholangiocarcinoma based on the
invasive proportion: a single institution study with 184 patients. Surgery. (2014) 155
(2):280-91. doi: 10.1016/j.surg.2013.08.011

9. Yang J, Wang W, and Yan L. The clinicopathologic features of intraductal
papillary neoplasm of the bile duct in a Chinese population. Dig Liver Dis. (2012)
44(3):251-6. doi: 10.1016/j.d1d.2011.08.014

10. Kim KM, Lee JK, Shin JU, Lee KH, Lee KT, Sung JY, Jang KT, Heo JS, Choi SH,
Choi DW, Lim JH. Clinicopathologic features of intraductal papillary neoplasm of the
bile duct according to histology subtype. Am ] Gastroenterol. (2012) 107(1):118-25.
doi: 10.1038/2jg.2011.316

11. Lee SS, Kim MH, Lee SK, Jang SJ, Song MH, Kim KP, Kim HJ, Seo DW, Song
DE, Yu E, Lee SG, Min YI Clinicopathologic review of 58 patients with biliary
papillomatosis. Cancer. (2004) 100(4):783-93. doi: 10.1002/cncr.20031

12. Yoon HJ, Kim YK, Jang KT, Lee KT, Lee JK, Choi DW, Lim JH. Intraductal
papillary neoplasm of the bile duct: description of MRI and added value of

Frontiers in Surgery

05

10.3389/fsurg.2023.1133375

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

diffusion-weighted MRI. Abdom Imaging. (2013) 38(5):1082-90. doi: 10.1007/
500261-013-9989-4

13. Tsou YK, Liu NJ, Wu RC, Lee CS, Tang JH, Hung CF, Jan YY. Endoscopic
retrograde cholangiography in the diagnosis & treatment of mucobilia. Scand
] Gastroenterol. (2010) 43(9):1137-44. doi: 10.1080/00365520802029856

14. Ohtsuka M, Kimura F, Shimizu H, Yoshidome H, Kato A, Yoshitomi H, et al.
Similarities and differences between intraductal papillary tumors of the bile duct
with and without macroscopically visible mucin secretion. Am J Surg Pathol. (2011)
35:512-21. doi: 10.1097/PAS.0b013e3182103f36

15. Bennett S, Marginean EC, Paquin-Gobeil M, Wasserman J, Weaver ], Mimeault
R, et al. Clinical and pathological features of intraductal papillary neoplasm of the
biliary tract and gallbladder. HPB (Oxford). (2015) 17(9):811-8. doi: 10.1111/hpb.
12460

16. Nakanuma Y, Jang KT, Fukushima N, Furukawa T, Hong SM, Kim H, et al. A
statement by the Japan-Korea expert pathologists for future clinicopathological and
molecular analyses toward consensus building of intraductal papillary neoplasm of
the bile duct through several opinions at the present stage. ] Hepatobiliary Pancreat
Sci. (2018) 25(3):181-7. doi: 10.1002/jhbp.532

17. Wu X, Li B, Zheng C. Clinicopathologic characteristics and long-term prognosis
of intraductal papillary neoplasm of the bile duct: a retrospective study. Eur ] Med Res.
(2023) 28:132. doi: 10.1186/s40001-023-01102-w

18. Kim W], Hwang S, Lee YJ, Kim KH, Park KM, Ahn CS, et al.
Clinicopathological features and long-term outcomes of intraductal papillary
neoplasms of the intrahepatic bile duct. J. Gastrointest Surg. (2016) 20:1368-75.
doi: 10.1007/s11605-016-3103-5

19. Ohtsuka M, Kimura F, Shimizu H, Yoshidome H, Kato A, Yoshitomi H,
Furukawa K, Mitsuhashi N, Takeuchi D, Takayashiki T, Suda K, Miyazaki M.
Surgical strategy for mucin-producing bile duct tumor. J Hepatobiliary Pancreat Sci.
(2010) 17(3):236-40. doi: 10.1007/s00534-009-0152-0

20. Vilbert E, Dohmak S, and Belghiti, Surgical strategy of biliary papillomatosis in
Western countries. ] Hepatobiliary Pancreat Sci. (2010) 17(3):241-5. doi: 10.1007/
500534-009-0151-1

21. Rocha FG, Lee H, Katabi N, DeMatteo RP, Fong Y, D’Angelica MI, et al.
Intraductal papillary neoplasm of the bile duct: a biliary equivalent to intraductal
papillary mucinous neoplasm of the pancreas? Hepatology. (2012) 56:1352-60.
doi: 10.1002/hep.25786

22. Jarnagin WR, Bowne W, Klimstra DS, Ben-Pora L, Roggin K, Cymes K, et al.
Papillary ~phenotype confers improved survival after resection of hilar
cholangiocarcinoma. Ann Surg. (2005) 241:703-12; discussion 712-4. doi: 10.1097/
01.51a.0000160817.94472.fd

frontiersin.org


https://doi.org/10.1056/NEJM196201112660201
https://doi.org/10.1016/S0016-5085(76)80275-2
https://doi.org/10.1016/S0016-5085(76)80275-2
https://doi.org/10.1155/2014/459091
https://doi.org/10.1055/s-2000-8996
https://doi.org/10.1055/s-2000-8996
https://doi.org/10.1159/000064570
https://doi.org/10.1111/j.1477-2574.2009.00122.x
https://doi.org/10.1016/j.surg.2013.08.011
https://doi.org/10.1016/j.dld.2011.08.014
https://doi.org/10.1038/ajg.2011.316
https://doi.org/10.1002/cncr.20031
https://doi.org/10.1007/s00261-013-9989-4
https://doi.org/10.1007/s00261-013-9989-4
https://doi.org/10.1080/00365520802029856
https://doi.org/10.1097/PAS.0b013e3182103f36
https://doi.org/10.1111/hpb.12460
https://doi.org/10.1111/hpb.12460
https://doi.org/10.1002/jhbp.532
https://doi.org/10.1186/s40001-023-01102-w
https://doi.org/10.1007/s11605-016-3103-5
https://doi.org/10.1007/s00534-009-0152-0
https://doi.org/10.1007/s00534-009-0151-1
https://doi.org/10.1007/s00534-009-0151-1
https://doi.org/10.1002/hep.25786
https://doi.org/10.1097/01.sla.0000160817.94472.fd
https://doi.org/10.1097/01.sla.0000160817.94472.fd
https://doi.org/10.3389/fsurg.2023.1133375
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Intraductal papillary mucinous neoplasm of the intrahepatic bile duct: a review of literature and a rare case report
	Introduction
	Case description
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


