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Abstract
Intraductal papillary mucinous neoplasm (IPMN) of the 
bile duct is still rare and not yet understood despite 
of its increased incidence and similar clinicopathologic 
characteristics compared with IPMN of the pancreas. 
The fistula formation into other organs can occur in 
IPMN, especially the pancreatic type. To our knowl-
edge, only two cases of IPMN of the bile duct with a 
choledochoduodenal fistula were reported and we have 
recently experienced a case of IPMN of the bile duct 
penetrating into two neighboring organs of the stom-
ach and duodenum presenting with abdominal pain 
and jaundice. Endoscopy showed thick mucin extruding 
from two openings of the fistulas. Endoscopic suction 
of thick mucin using direct peroral cholangioscopy with 
ultra-slim endoscope through choledochoduodenal fis-
tula was very difficult and ineffective because of very 
thick mucin and next endoscopic suction through the 
stent after prior insertion of biliary metal stent into cho-
ledochogastric fistula also failed. Pathologic specimen 
obtained from the proximal portion of the choledocho-
gastric fistula near left intrahepatic bile duct through 
the metal stent showed a low grade adenoma. The pa-
tient declined the surgical treatment due to her old age 
and her abdominal pain with jaundice was improved af-
ter percutaneous transhepatic biliary drainage with the 
irrigation of N-acetylcysteine three times daily for 10 d.
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Core tip: An intraductal papillary mucinous neoplasm 
of the bile duct with combined fistula formation into 
the stomach and the duodenum initially presented with 
jaundice and abdominal pain was introduced and after 
failed attempts of endoscopic suction of thick mucin 
through the two fistulas to resolve the jaundice, the 
patient’s symptom was successfully resolved after the 
irrigations of N-acetylcysteine three times daily via  af-
ter percutaneous transhepatic biliary drainage tube for 
10 d.
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INTRODUCTION
Intraductal papillary mucinous neoplasm (IPMN) of  the 
bile duct has been suggested to be the biliary counterpart 
of  IPMN of  the pancreas after wide acceptance of  the 
nomenclature by the World Health Organization[1]. It rep-
resents a disease spectrum from benign to malignant and 
affected bile ducts exhibit marked dilatation because of  
mucin hypersecretion. Jaundice with cholangitis is some-
times complicated by the presence of  intraductal tumor 
with tenacious mucoid impaction[2,3]. The fistula from 
penetration into other neighboring organs can be caused 
by high pressure due to mucin-filling of  bile ducts and 
inflammatory stimulation[4]. IPMN of  the bile duct with 
fistula formation into surrounding organs was relatively 
rare presentation compared with its pancreatic counter-
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part and to our best knowledge, only two cases of  IPMN 
with the bile duct with one fistula into other organs were 
reported in the English literature[5,6] and here, we describe 
the first case of  biliary IPMN with two fistulas into the 
stomach and duodenum.

CASE REPORT
An 87-year-old woman was admitted to our hospital be-
cause of  acute right upper quadrant abdominal pain. On 
physical examination, palpable mass and tenderness of  
upper abdomen was noted. The complete blood count 
results showed white blood cell count of  3630/mm3, 
hemoglobin of  7.8 g/dL, and platelet count of  188000/
mm3. The blood chemistry analysis showed total protein 
of  8.6 g/dL, albumin of  3.3 g/dL, total bilirubin of  2.7 
mg/dL, aspartate aminotransferase of  29 U/L, alanine 
aminotransferase of  36 U/L, alkaline phosphatase of  249 
IU/L, gamma-glutamyltransferase of  105 U/L, creatinine 
of  0.9 mg/dL, amylase of  45 U/L, and lipase of  35.6 
U/L. Serum tumor markers of  serum alpha-fetoprotein, 
CA19-9 and carcinoembryonic antigen were 1.9 ng/mL, 
< 2.0 U/mL and 7.5 ng/mL, respectively. Computed to-
mography (CT) of  the abdomen showed markedly dilated 
common bile duct (CBD) and left intrahepatic duct (IHD) 
with left IHD penetrating into the antrum of  stomach 
and fistula formation and no definite visible mass in left 
IHD (Figure 1). Endoscopy showed a round ulcerated 
lesion and extruding white thick mucin from the opening 
at the lesser curvature of  the antrum during endoscopic 

suction and another wide opening of  the fistula with 
mucin excretion proximal to the original papillary orifice 
(Figure 2). Cholangiogram obtained from the duodenal 
fistula near the papillary orifice showed moderately to 
severely dilated CBD and proximal left IHD with amor-
phous, partial intraluminal filling of  the contrast in the 
bile duct (Figure 3). The lesion was strongly suspicious 
of  IPMN of  the bile duct with combined choledochog-
astric and choledochoduodenal fistulas. Four days after 
admission, serum bilirubin increased up to 5.0 mg/dL. 
Endoscopic suction to extract mucin to relieve jaundice 
caused by biliary mucinous obstruction and biopsy from 
the lesion of  left IHD were planned using direct peroral 
cholangioscopy with ultra-slim endoscope (Olympus), but 
the removal of  mucin by endoscopic suction with stand-
ard upper endoscope or ultra-slim endoscope was very 
difficult and failed because of  very thick and high viscous 
mucin (Figure 4). And then, a partially covered metal 
stent was inserted through the choledochogastric fistula 
and endoscopic suction through the stent with ultra-slim 
endoscope also failed due to very thick mucin (blue ar-
row, Figure 5). Despite of  approaching up to common 
hepatic duct level with ultra-slim endoscope through the 
choledochoduodenal fistula, target biopsy was not per-
formed due to physical obstacle of  large amount of  very 
thick mucin, but instead, specimens were obtained from 
the proximal site of  the fistula near left IHD through the 
metal stent in choledochogastric fistula and additional 
biopsy at the distal site of  the choledochogastric fistula 
near the gastric antrum were done. Serum bilirubin level 
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Figure 1  Computed tomography of the abdomen showed markedly dilated common bile duct (white arrows) and left intrahepatic duct with left intrahepatic 
duct penetrating into the antrum of stomach and fistula formation (blue arrows) and papillary projections along the dilated bile duct (red arrows) and no 
definite visible mass in the left intrahepatic duct (A-D). 



was increased up to 6.0 mg/dL next day, but the patient 
refused surgical intervention and continued to complain 
abdominal pain and jaundice.

After insertion of  percutaneous transhepatic biliary 
drainage (PTBD) catheter (Figure 5), the irrigations of  
N-acetylcysteine (300 mg) via the catheter three times 
a day for 10 d, abdominal pain resolved with decreased 
serum bilirubin level to 1.0 mg/dL and she was dis-
charged with keeping the PTBD catheter and drainage 
bag. Pathology showed a low grade dysplasia from the 
proximal site of  the choledochogatric fistula near the left 
IHD (Figure 6) and non-specific inflammation from the 
distal site of  the fistula near the gastric antrum. She was 

still alive until recently during the follow-up period of  15 
mo.

DISCUSSION
IPMN of  the pancreas was first reported by Ohhashi et 
al[7] in 1982 and the clinical features are secretion of  large 
amount of  mucin by papillary neoplasm, dilatation of  
the main pancreatic duct or its branch ducts, slow growth 
with favorable prognosis, and chronic vague abdominal 
pain. The pathologic feature of  the IPMN of  the pan-
creas reveals the presence of  a macroscopic intraluminal 
lesion and visible mucin on the surface of  the tumor 
with solitary or diffuse intraductal growth[8]. IPMN of  
the bile duct is a variant of  the bile duct malignancy and 
has a similar clinicopathologic features as its pancreatic 
counterpart because both the bile ducts and the pancreas 
develop from the ventral endoderm, although IPMN of  
the bile duct is associated with higher malignancy rate at 
the time of  surgery than its pancreatic counterpart[9,10]. 
IPMN sometimes represents expansive progression with 
mucus extrusion and occasionally make a fistula penetrat-
ing into other organs. Fistula formation is divided into 
two types based on the mechanism, invasive penetration 
by malignant invasion and mechanical penetration by mu-
cin extrusion with duct expansion[7]. 

In our case, the choledochogastric fistula formation 
was highly suggestive of  mechanical penetration in that 
the specimen obtained from the distal part of  the fistula 
near the stomach histologically showed non-specific in-
flammation, while the proximal part near the left IHD 
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Figure 2  Endoscopic finding showed a round ulcerated lesion (A) and extruding white thick mucin from the opening at the lesser curvature of the antrum 
during endoscopic suction (B) and another wide opening of the fistula with mucin excretion proximal to the original papillary orifice (white arrows) (C, D).

Figure 3  Endoscopic retrograde cholangiopancreatography finding 
through the choledochoduodenal fistula near the papillary orifice showed 
moderately to severely dilated common bile duct and proximal left intra-
hepatic duct with amorphous, partial intraluminal filling of the contrast. 
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erately to severely dilatation of  the bile duct with mu-
cobilia is the only finding like our case[2]. The diagnosis 
of  IPMN of  the bile duct was based on multimodality 
assessment of  various imaging techniques. Ultrasonog-
raphy is initial examination of  biliary dilatation and ste-
nosis with viscous mucin as fine echogenic findings. CT 
with magnetic resonance imaging have better delineation 
of  biliary dilatation with tumor location, extent and vol-
ume (stage). ERCP is a relatively invasive examination 

showed low grade adenoma.
The consensus guidelines for management of  IPMN 

of  the pancreas was well established since 2006, mean-
while, there has no published literature for making the 
accurate diagnosis and proper management of  IPMN 
of  the bile duct[11]. Although the majority of  malignant 
IPMN of  the bile duct demonstrates tumors or mural 
nodule in the bile ducts, in some cases the tumor is not 
visible in images or even in gross specimens and mod-
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Figure 4  Cholangiogram using ultra-slim endoscope showed moderately to severely dilated common bile duct and both proximal intrahepatic duct with 
the amorphous, partial intraluminal filling in the bile duct (A-C) and the suction of thick mucus after advancement into bile duct and approach up to the 
cystic duct (black arrow) level using anchoring of the balloon catheter (blue arrow) was ineffective (D-F).

Figure 5  Cholangiogram obtained after contrast injection through the access needle into the left intrahepatic duct showed moderately to severely dilated 
left intrahepatic duct and common bile duct with the amorphous intraluminal filling consistent with the endoscopic retrograde cholangiopancreatography 
finding and the metal stent (blue arrow) previously inserted into the choledochogastric fistula for facilitating endoscopic suction of mucin through the 
stent was in place (A, B). 
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and shows mucobilia as a filling defect of  contrast in bile 
duct and endoscopic ultrasound (EUS) can be used for 
detecting mural nodule or solid mass with local invasion 
and cytological analysis obtained by fine needle aspira-
tion[1,3,11]. EUS examination was not performed in our 
patient because of  no visible mass in the CT and ERCP 
findings. 

The insertion of  multiple uncovered metal stents has 
been shown to be feasible in the patients of  IPMN of  
the pancreas with biliary obstruction by mucoid impac-
tion[12], but the insertion of  multiple metal stents along-
side each other to facilitate biliary drainage could not ap-
ply to the patient of  severely dilated bile duct with thick 
mucoid impaction and no specific stenosis like our case. 

The mucolysis of  antioxidant N-acetylcysteine (NAC) 
was widely used in the management of  the symptom 
of  the chronic obstructive pulmonary disease and other 
respiratory conditions such as idiopathic pulmonary fi-
brosis[13,14] and the usefulness of  the dissolution of  the 
renal stone by the irrigation with NAC via percutaneous 
nephrostomy was reported[15]. A case of  the effective-
ness of  infusion of  NAC through nasobiliary catheter 
for advanced biliary IPMN was recently reported[16]. In 
our case, the bilirubin level and her abdominal pain was 
improved by the intermittent infusions of  NAC (300 mg) 
three times a day for 10 d through the PTBD catheter. 
Choledoscopy via PTBD after resolution of  abdominal 
pain and jaundice with multiple irrigations of  NAC was 
intended for further detailed examination of  IHD, but 
she denied and only request symptom relief.

In summary, IPMN of  bile duct with combined two 
fistulas into the stomach and the duodenum presented 
with abdominal pain and ongoing jaundice due to thick 
mucoid impaction in the bile duct was successfully treat-
ed with the irrigation with NAC for 10 d.

COMMENTS
Case characteristics
The patient presented with abdominal pain and jaundice.
Clinical diagnosis
Intraductal papillary mucinous neoplasm (IPMN) of the bile duct with combined 
fistulas of the stomach and the duodenum. 

Differential diagnosis
Mucin-producing cholangiocarcinoma or biliary papilloma(tosis) or papillary 
cholangiocarcinoma were considered because of mucin hypersecretion and 
moderately to severely dilation of the bile duct on imaging studies. 
Laboratory diagnosis
Acute cholangitis accompanied with IPMN of the bile duct was based on fact 
that initial serum total bilirubin level was 2.7 mg/dL and reached up to 6 mg/dL 
six days after admission. 
Imaging diagnosis
IPMN of the bile duct with combined fistulas of the stomach and the duodenum 
was based on multimodality imaging and endoscopic finding. 
Pathological diagnosis
Histologic finding of the specimen obtained from left intrahepatic bile duct 
through the inserted metal stent in choledochogastric fistula showed IMPN of 
the bile duct with low grade dysplasia. 
Treatment
The patient’s abdominal pain with jaundice was settled after the multiple ir-
rigations of N-acetylcysteine (NAC) through percutaneous transhepatic biliary 
drainage (PTBD) catheter for 10 d. 
Related reports
Two case reports of IPMN of the bile duct accompanied with choledochoduode-
nal fistula published in English were shown in references 5, 6. 
Experiences and lessons
Clinicians should consider that multiple irrigations of NAC via PTBD tube is an 
alternative therapeutic option for IPMN of the bile duct with thick mucoid impac-
tion accompained with cholangitis after failed endoscopic suction of mucin. 
Peer review
The authors presented a rare, interesting case of IPMB with combined fistula 
formation into the stomach and the duodenum. This case is very interesting.
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