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Abstract

We report a case in which a spontaneous choledochoduodenal fistu-
la occurred after biliary covered self-expanding metal stent (SEMS) 
placement and a late transfistula migration of the stent in a patient 
with malignant distal biliary obstruction. A partially covered Wall-
Flex biliary stent (Boston Scientific) was appropriately implanted 
in the common bile duct. Subsequently the patient received chemo-
therapy with gemcitabine. After 7 months of the SEMS insertion, 
the patient presented with frequent vomiting. Abdominal computed 
tomography revealed the obstruction of the duodenal descending 
part and the migrated stent in the stomach. A choledochoduodenal 
fistula was observed endoscopically at the proximal point of the 
duodenal obstruction. These findings can cleanly account for the 
SEMS migration through the fistula. The mechanism of formation 
of the fistula is mostly associated with a mechanical contact be-
tween the bile duct wall and the SEMS edge, which is pushed up 
in the direction of the duodenum because of the enlargement of the 
primary tumor, finally penetrating through the duodenal wall. To 
our knowledge, this is an extreme unusual case, which has been 
unreported previously. Therefore, we emphasize the necessity of 
being alert to the potential for such complications in cases involv-
ing placement of SEMS for malignant biliary obstruction.
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Introduction

The placement of self-expanding metal stents (SEMS) is 

widely accepted for palliative treatment of patients with un-
resectable malignant distal biliary obstruction because these 
stents are patent for a long period of time [1, 2]. Although 
covered SEMS have been recently developed to prevent tu-
mor ingrowth and maintain stent patency [3, 4], complica-
tions such as stent migration, cholangitis, cholecystitis, and 
pancreatitis have simultaneously been reported with these 
stents [4]. The rate of stent migration, in particular, is 1.8% 
to 8.3% [3-7]. Spontaneous choledochoduodenal fistulas are 
rarely associated with the placement of SEMS [8-10]. To 
our knowledge, this is the first report on late migration of a 
covered SEMS to the stomach through a spontaneous cho-
ledochoduodenal fistula in a patient with malignant biliary 
obstruction.

 
Case Report

   
A 79-year-old woman sought medical advice at a nearby 
clinic with the chief concern of jaundice. Abdominal com-
puted tomography (CT) revealed dilatation of the biliary 
tree, the common bile duct (CBD), and a lesion approxi-
mately 3 cm in diameter located at the head of the pancreas 
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Figure 1. Abdominal CT revealed distal biliary obstruction, 
and a lesion approximately 3 cm diameter mass lesion locat-
ed at the head of the pancreas at the first diagnosis (arrow).
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(Fig. 1). Levels of carbohydrate antigen 19 - 9 (CA19 - 9) 
and total bilirubin (TB) increased to 1200 U/mL (reference 
range, < 37 U/mL) and 12.8 mg/dL (reference range, < 1.2 
mg/dL), respectively. The patient underwent an endoscopic 
retrograde cholangiopancreatography (ERCP), which re-
vealed an obstruction at the distal portion of the CBD (Fig. 
2a). Pancreatic adenocarcinoma was diagnosed on the basis 
of the results of cytological examination of the bile. Subse-
quently, successful endoscopic drainage was performed with 
the placement of a 7-Fr Zimmon Biliary Stent (Cook Medi-
cal, Bloomington, IN, USA). A SEMS was inserted after 7 
days; a WallFlex Biliary RX Partially Covered (Boston Sci-
entific, Watertown, MA, USA) stent measuring 10 x 40 mm 
was inserted because the patient refused to undergo surgical 
resection (Fig. 2b).

After all therapeutic options were discussed with the 
patient, she decided to receive systemic chemotherapy with 

gemcitabine (GEM). GEM was administered weekly at a 
dose of 1000 mg/m2 as a 30 min intravenous infusion for 
3 consecutive weeks, followed by a 1 week rest. GEM ad-
ministration was started 3 weeks after insertion of the metal 
stent, and 5 courses were administered. The levels of CA 19 - 
9 continued to decrease at 3 courses of GEM. Remission was 
evaluated as stable disease on abdominal CT scan at least 
until 4 courses of GEM therapy. Abdominal CT at the end of 
the fourth course of GEM-therapy revealed the SEMS in the 
CBD. The TB levels decreased immediately and normalized 
over a month after the first biliary stenting up to the comple-
tion of therapy.

After 7 months of insertion of the metal stent, the patient 
presented with frequent vomiting. Abdominal CT revealed 
tumor growth in the pancreas and marked distension of the 
stomach (Fig. 3a, b). The descending part of the duodenum 
was obstructed by the tumor (Fig. 3a). The SEMS was not 

Figure 2. a: ERCP revealed an obstruction at the distal portion of the CBD. b: A partially covered WallFlex biliary stent 
was appropriately implanted in the CBD.

Figure 3. a: Abdominal CT after 7 months of insertion of the metal stent revealed tumor growth in the 
pancreas and marked distension of the stomach and an obstruction of the descending part of the duo-
denum by the tumor (arrow). b: The SEMS was not present in the CBD (arrow).
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present in the CBD (Fig. 3b). The SEMS was observed in 
the stomach (Fig. 4). Duodenoscopy revealed an obstruction 
in the descending part of the duodenum and a biliary out-
flow from the proximal point of the duodenal obstruction. 
A choledochoduodenal fistula was diagnosed by introducing 
contrast medium into the outlet of bile (Fig. 5a, b). Finally, 
we inserted a WallFlex Duodenal (Boston Scientific, Water-
town, MA, USA) stent measuring 22 x 60 mm into the duo-
denum; in addition, we inserted a WallFlex Biliary RX Fully 
Covered (Boston Scientific, Watertown, MA, USA) stent 
measuring 10 x 60 mm into the choledochoduodenal fistula 
(Fig. 6). Subsequently, the patient could be fed orally, but she 
died of peritonitis carcinomatosa 2 months after duodenal 
stenting. Obstruction of the duodenum and jaundice did not 
recur till the death of the patient.

Discussion
  
Nowadays, placement of SEMS has become the standard 
method for treatment of malignant distal biliary obstruction 

[1, 2]. Histological examination indicates that the metallic 
mesh is embedded in the wall of the bile duct several days 
after stent placement. This mechanism is based on mucosal 
hyperplasia between the stent struts and complete integration 
of the stent in the normal bile duct epithelium, as well as in 
the ingrowing neoplastic tissue is achieved [11, 12].

To increase stent patency, covered metal stents have 
been developed with the main aim of preventing tumor in-
growth [3, 4]. In a prospective randomized study by Isayama 
et al., 112 patients with distal malignant biliary obstruction 
treated by endoscopic insertion of a polyurethane (manufac-
tured in-house)-covered Diamond stent (Boston Scientific, 
Watertown, MA, USA) had significantly lower occlusion 
rate and more long-term patency rate than those treated with 
an uncovered stent [3]. Similarly, Krokidis et al reported that 
in a prospective randomized study in 60 patients with ma-
lignant jaundice due to extrahepatic cholangiocarcinoma, a 
covered Viabil stent (W. L. Gore and Associates, Newark, 
DE, USA) inserted by percutaneous placement was patent 
for a significantly longer time and had lesser frequency of 
tumor ingrowth than uncovered Wallstents (Boston Scientif-
ic, Watertown, MA, USA) [13]. On the other hand, because 
the covered metallic mesh probably is not embedded in the 
bile duct epithelium, migration of the covered SEMS is a 
possible complication in malignant distal biliary obstruction, 
and migration occurs in 1.8% to 8.3% of the patients with 
covered SEMS and in 0% to 2.4% of patients with uncov-
ered SEMS [3-7]. In addition, Kahaleh et al. reported that 
80 patients with malignant biliary obstruction treated with 
covered Wallstents, early migration (within the first 30 days) 
was observed in 20% of the patients and late migration in 
80% of the patients.5 However, these migrations occurred 
through the papilla of Vater unlike that in our patient who 
showed migration through a different pathway.

The incidence of spontaneous internal biliary fistulas is 
0.9% to 3.2% [14-16]. Choledochoduodenal fistulas usually 

Figure 4. Abdominal CT showed the presence of the SEMS 
in the stomach (arrow).

Figure 5. a: Duodenoscopy disclosed an obstruction of the descending part of the duodenum and a choledochoduo-
denal fistula at the proximal point of the duodenal obstruction. b: Cholangiogram was demonstrated by introducing 
contrast medium into the fistula.
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occur as a complication of duodenal ulcerative disease, cho-
ledocholithiasis, trauma, or malignancies of the duodenum 
or biliary tract [14-18].

We thought that in our patient, the covered SEMS had 
migrated to the stomach through the choledochoduodenal 
fistula, which was present at the oral side of the obstruction 
of the descending part of the duodenum, by an enlargement 
in the pancreatic head tumor. Migration of the SEMS via a 
transpapillary pathway and subsequently through the duode-
nal obstruction is highly unlikely. The mechanism of forma-
tion of the choledochoduodenal fistula is mostly associated 
with a mechanical contact between the wall of the bile duct 
and the edge of the SEMS, which is pushed up in the direc-
tion of the duodenum because of the enlargement of the pri-
mary tumor, finally penetrating through the duodenal wall. 
The exact duration for which the SEMS was present in the 
fistula is unknown. However, the SEMS may not be present 
for a long period because jaundice was not present during 
the clinical course. As the one of the method to prevent the 
formation of a choledocoduodenal fistula by a biliary SEMS, 
the length of the first biliary SEMS might be as long as the 
extrahepatic bile duct in order to evade a bile duct wall and 
the physical contact with the edge of a biliary SEMS.

To our knowledge, the cases of only 3 patients with cho-
ledochoduodenal fistula due to SEMS have been reported 
thus far [8-10]. Ryozawa et al. reported the case of a patient 
with obstructive jaundice due to lymph node metastasis of 
rectal cancer; a choledochoduodenal fistula without stent mi-
gration was found 3 months after inserting uncovered SEMS 
because of tarry stool [8].In addition, Lee et al. reported 
a patient with ampulla of Vater carcinoma; a choledocho-
duodenal fistula without stent migration was diagnosed 40 
days after placement of an uncovered metallic biliary stent 
because of a severe pain in the right upper quadrant of the 
abdomen with jaundice [10]. Krokidis et al reported a patient 

with cancer of the pancreatic uncinate process accompanied 
with late migration of a covered SEMS through a sponta-
neous choledochoduodenal fistula 13 months after stent in-
sertion because of fatigue, weakness, and abdominal pain, 
and stent migration was not detected in the entire body [9]. 
Although Krokidis et al report that the stent migration oc-
curred through the fistula, the actual route of stent migration 
remains to be clarified because the stent had already disap-
peared from the patient’s body at the time of the discovery. 
Therefore, the condition of our patient is extremely rare.

Owing to the characteristic of migration of covered 
SEMS, aggressive endoscopic removal of the SEMS is per-
formed; the rate of complete removal of covered SEMS is 
77.8% to 100% [19-21].

In conclusion, covered SEMS will increasingly be used 
in the palliative treatment of patients with malignant biliary 
obstruction. Close attention should be paid to rare adverse 
effects such as late migration through spontaneous choledo-
choduodenal fistula.
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