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A rare complication of ERCP: duodenal perforation due to biliary
stent migration
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Introduction
Placement of pancreatobiliary stents during endoscopic retrograde cholangiopancreatography (ERCP) is a common practice.
Stents can be used for management of various entities, including malignant biliary strictures, large obstructing bile duct or
pancreatic duct stone burden, benign biliary or pancreatic
duct strictures, bile leak, papillary stenosis, pseudocyst drainage, and prevention of post-ERCP pancreatitis. Migration of a
biliary stent is a known potential complication of ERCP, with distal migration occurring in 4 % to 6 % of cases [1, 2].
Perforation of the duodenal wall opposing the major papilla
due to a migrated pancreatobiliary stent has been described
previously in the literature as a complication of ERCP – nearly
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Background and study aims Perforation of the duodenal
wall opposing the major papilla due to a migrated pancreatobiliary stent rarely has been described in the literature as
a complication of endoscopic retrograde cholangiopancreatography (ERCP). Factors associated with perforation
from migrated stents from ERCP are unknown.
Patients and methods This was a retrospective, observational study. Patients were identified from January 1, 1994
to May 31, 2019 in a prospectively maintained ERCP database.
Results Eleven cases of duodenal perforation from migrated pancreatobiliary stents placed at ERCP were identified
during the study period. All cases involved biliary stents,
placed for biliary stricture management. The perforating
stent was plastic in 10 cases (91 %). This complication occurred in one in 2,293 ERCP procedures in which a pancreatobiliary stent was placed.
Conclusion This complication is more common with biliary stents compared to pancreatic stents. This may be related to the angle of exit of biliary stents being more perpendicular to the opposing duodenal wall and the near exclusive use of external pigtail plastic stents in the pancreatic
duct. All perforating plastic stents were ≥ 9 cm in length.
Longer stents may provide leverage for perforation with a
migration event.

universally in case reports [3–15]. From all accounts, it is a
rare complication, yet the adverse outcome from a duodenal
perforation can be devastating. Factors associated with perforation from migrated stents are unknown. Furthermore, the
incidence rate of this complication is also not currently appreciated.
The primary aims of this study were to describe cases of
duodenal perforation from migrated pancreatobiliary stents
and to identify potential risk factors that may lead to perforation.
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Patients and methods
This study was approved by the hospital Institutional Review
Board (IRB). Patients were identified retrospectively from our
prospectively maintained institutional ERCP database. Patients
were identified from January 1, 1994 to May 31, 2019. The database was queried for patients with a finding of perforation at
time of endoscopy. Furthermore, endoscopists within the advanced endoscopy group at Indiana University Hospital who
perform ERCP were queried to capture any internally collected
cases of migrated pancreatobiliary stents causing duodenal
perforation. A retrospective review of clinical information from
the electronic medical record (Cerner, North Kansas City, Missouri, United States) was performed for each identified patient.
Patients were included if there was documented evidence of a
pancreatobiliary stent causing duodenal perforation. Demographics and clinical data for included patients were collected
from the electronic medical record and the electronic endoscopy reporting system (ProVation, Minneapolis, Minnesota,
United States). Fluoroscopic and endoscopic images were reviewed from the ERCPs that met the inclusion criteria.
The type, size, and location of placement of endoscopic pancreatobiliary stents were at the discretion of the individual
endoscopist. At our institution, the endoscopist will frequently
measure the length of the area to be stented with an endoscopic tool that can be visualized fluoroscopically, such as an
ERCP catheter, stent guide catheter or a stone extraction balloon. Some endoscopists manually groom the plastic biliary
stents with gentle heat to have the shape and bend of the stent
conform more accurately with the shape of the proximal bile
duct.

Results
During the study period, 25,224 ERCP procedures with endoscopic stent placement were performed at our institution. Eleven cases of duodenal perforation from migrated pancreatobiliary stents placed at ERCP were identified during the study period. Thus, the rate of this complication occurring is one in 2,293
(0.04 %) ERCP procedures in which a pancreatobiliary stent was
placed.
Eight of the 11 patients had some symptom or finding that
could be attributable to a viscus perforation (e. g., abdominal
pain, sepsis or leukocytosis). Three patients had no abdominal
symptoms and had ERCP for routine stent exchange. All 11
cases involved transpapillary biliary stents. There were no cases
identified of pancreatic stent migration causing duodenal perforation. Demographics, indication for original ERCP, findings
at ERCP, type of stent, location of perforation, treatment strategy for perforation, and potential risk factors for perforation
are detailed in ▶ Table 1. The mean age of patients in this series
was 67.1 years (SD 17.4). Findings at ERCP included a biliary
stricture in all 11 cases. Four patients had a stricture located at
the common hepatic duct, two had a stricture of the common
bile duct (CBD), two had multifocal intrahepatic and extrahepatic biliary strictures, one had a stricture of the left main intrahepatic duct, and two had Bismuth IV hilar strictures. The perfor-

ating stent was a plastic biliary stent in 10 cases (91 %), with the
proximal end of the stent terminating in an intrahepatic duct in
nine cases and the common hepatic duct in one case at the
time of stent placement. Plastic biliary stents used had a bend
factory-groomed in the middle of the stent (i. e., Cotton-Leung
biliary stent [Cook Medical, Bloomington, Indiana, United
States]). Of the nine intrahepatic stents causing perforation,
eight (89 %) had no documentation of being manually groomed
to conform to the trajectory of the intrahepatic ducts. However, in this retrospective review, it remains possible that stent
grooming may have taken place but was simply not mentioned
by the endoscopist in the ERCP procedure report. Of the seven
patients who had bilateral intrahepatic biliary stents placed, the
culprit stent was left-sided in six cases (86 %). The stent perforation was discovered at a mean of 37.4 days (SD 37.0) after
stent placement. All but two cases had multiple biliary stents
placed at the time of implicated ERCP. ▶ Fig. 1 and ▶ Fig. 2
show the endoscopic identification and treatment of duodenal
perforations from a migrated stent. ▶ Fig. 3 is an intraoperative
image illustrating transmural migration of a plastic biliary
stent.
▶ Table 2 illustrates the clinical follow-up for these patients.
Three patients are known to have died, one 19 days after the
ERCP (index procedure resulting in perforation) from sepsis,
one 155 days after ERCP after having been placed in hospice,
and another 31 days after ERCP after having been placed in hospice. Another patient was discharged home from the hospital
11 days after ERCP with comfort measures only and was subsequently lost to follow-up. Of these four patients, three were elderly (> 70 years old) and all had an advanced primary pancreatobiliary malignancy. Of the three patients with benign disease
in this series (post-cholecystectomy biliary stricture, necrotizing pancreatitis and primary sclerosing cholangitis), they remain alive after follow-up of 1610, 1193, and 673 days, respectively.

Discussion
This case series describes a rare but serious complication of
ERCP: biliary stent migration resulting in perforation of the opposing duodenal wall. Although it is difficult to attribute a single complication to subsequent events in patients with significant comorbid disease, such as end-stage pancreatobiliary malignancy, it is plausible that this complication at least precipitated an earlier than expected death in three patients in this series.
In our series, this complication was more common with biliary stents compared to pancreatic stents, with no cases noted
of a migrated pancreatic duct stent causing duodenal wall perforation. This may be related to the axis of the luminal end of
biliary stents being more perpendicular to the opposing duodenal wall compared to pancreatic duct stents. Furthermore, at
our center, we exclusively place stents with external pigtails
into the pancreatic duct. Straight (non-pigtail) pancreatic
stents are not used at our center. Pigtail stents may be less traumatic than straight stents as they have no leading “point,”
should the stent migrate. All but one of the migrated biliary
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▶ Table 1 Clinical and procedural characteristics of patients with duodenal perforation attributable to biliary stent migration.
Patient,

Indica-

Pancrea-

ERCP

Pancreatobiliary

Time to

Treatment

Potential

age

tion for

tobiliary

Findings

Stents Used

Perfora-

of Perfora-

Risk Factors

(Years),

ERCP

Diagnosis

(Stent Diameter,

tion Iden-

tion

Stent Length)

tification

Gender

Location

(Days
PostERCP)
#1, 58,
female

Abdominal pain,
biliary
stent exchange

Post-cholecystectomy biliary
stricture

Common hepatic duct
stricture

10 Fr, 9 cm plastic
biliary stent in
right hepatic duct
10 Fr, 11 cm plastic biliary stent in
left hepatic duct 1

19

#2, 40,
male

Jaundice,
CT abnormality

Metastatic
abdominal
desmoplastic
small
round cell
tumor with
biliary obstruction

Common hepatic duct
stricture

10 Fr, 15 cm plastic biliary stent in
left hepatic duct,
groomed 1
10 Fr, 12 cm plastic
biliary stent in
right hepatic duct

#3, 88,
female

Jaundice

Pancreatic
adenocarcinoma
with biliary
obstruction

Distal common bile duct
stricture

#4, 86,
female

Jaundice,
CT abnormality

Cholangiocarcinoma

#5, 71,
female

Jaundice

#6, 48,
male

Cholangitis

E1532

Retroperitoneal

Stent removal
Endoscopic
clip (3) closure
Percutaneous drain
for retroperitoneal abscess

Chronic rheumatoid arthritis on
immunosuppressive therapy
(methotrexate,
infliximab, prednisone); periampullary diverticulum

2

Peritoneal

Stent removal
Nasoduodenal suction
and bowel
rest
Percutaneous drain
for abdominal abscess

History of radiation and ongoing
chemotherapy
with pazopanib;
cancer

10 mm, 6 cm uncovered metal biliary stent in common bile duct
10 mm, 4 cm uncovered metal
biliary stent
placed 11 months
later, within interstices of first
(migrated) stent
due to tumor ingrowth 1

1

Peritoneal +
Retroperitoneal

Nasogastric
suction and
bowel rest
Venting gastrostomy

Elderly; cancer

Common hepatic duct
stricture

8.5 Fr, 15 cm plastic biliary stent in
left hepatic duct 1
7 Fr, 15 cm plastic
biliary stent in
right hepatic duct

2

Retroperitoneal

Stent removal
Endoscopic
clip (3) closure

Elderly; cachexia
with recent
weight loss; cancer

Metastatic
pancreatic
cancer
with biliary
obstruction

Distal common bile duct
stricture +
right main intrahepatic
stricture

7Fr, 12 cm plastic
biliary stent in
right hepatic
duct 1

14

Not defined

Stent removal
Endoscopic
clip (2) closure

Elderly; cancer

Necrotizing pancreatitis

Common bile
duct stricture

10Fr, 12 cm plastic biliary stent in
common hepatic
duct 1
10Fr, 10 cm plastic
biliary stent in
common hepatic
duct

7

Retroperitoneal

Laparotomy

Severe duodenal
edema; 5-month
hospitalization
with critical illness

Gromski Mark A et al. A rare complication … Endoscopy International Open 2020; 08: E1530–E1536 | © 2020. The Author(s).

▶ Table 1

(Continuation)

Patient,

Indica-

Pancrea-

ERCP

Pancreatobiliary

Time to

Treatment

Potential

age

tion for

tobiliary

Findings

Stents Used

Perfora-

of Perfora-

Risk Factors

(Years),

ERCP

Diagnosis

(Stent Diameter,

tion Iden-

tion

Stent Length)

tification

Gender

Location

(Days
PostERCP)
#7, 61,
female

Jaundice

Primary
sclerosing
cholangitis

Multifocal intra and extrahepatic biliary
strictures

7Fr, 18 cm plastic
biliary stent in
left intrahepatic
duct 1
7Fr, 15 cm plastic
biliary stent in
right intrahepatic
duct

70

Retroperitoneal

Stent removal
Endoscopic
clip (4) closure

#8, 90,
male

Cholangitis

Cholangiocarcinoma

Left main intrahepatic
bile duct stricture

7 Fr, 13-cm plastic
biliary stent in
left hepatic duct 1

46

Not Defined

Stent removal
Endoscopic
clip (2) closure

Elderly; cancer

#9, 56,
male

Jaundice,
MRCP abnormality

Metastatic
cholangiocarcinoma

Bismuth IV hilar stricture

10 Fr, 18-cm plastic biliary stent in
left intrahepatic
duct 1
7 Fr, 15 cm plastic
biliary stent in
right intrahepatic
duct

47

Retroperitoneal

Stent removal
Over-thescope clip
(OTSC)
balloon to
sweep
sludge/pus

Cancer; on chemotherapy

#10, 52,
male

Jaundice

Cholangiocarcinoma

Bismuth IV hilar stricture

10 Fr, 15-cm plastic transpapillary
biliary stent in left
hepatic duct
7 Fr, 13-cm plastic
transpapillary
biliary stent in
right anterior hepatic duct 1
7 Fr, 13-cm plastic
biliary stent in
right posterior hepatic duct

102

Not Defined

Stent removal
Endoscopic
clip (3) closure

Cancer; on chemotherapy;
chronic alcoholic

#11, 88,
male

Jaundice

Metastatic
gallbladder
cancer
with biliary
obstruction

Common hepatic duct
stricture

10 Fr, 9-cm plastic
transpapillary biliary stent in right
intrahepatic duct
10 Fr, 15-cm plastic transpapillary
biliary stent in
left intrahepatic
duct 1

101

Retroperitoneal

Stent removal
Endoscopic
clip (2) closure

Elderly; cancer;
on chemotherapy

1

Biliary stent causing perforation (in bold)
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▶ Fig. 3 Duodenal perforation from biliary stent (blue arrow) noted
intraoperatively.

▶ Fig. 1 Duodenal perforation due to biliary stent migration. a Biliary stent noted to perforate the duodenal wall. b Stent removal
with grasping forceps. c Identification of perforation (yellow arrow).
d Closure of perforation with three endoclips.

▶ Fig. 2 Duodenal perforation due to biliary stent migration. a Biliary stent noted to perforate the duodenal wall. b Stent removal
with grasping forceps. c Identification of perforation (yellow arrow).
d Closure of perforation with two endoclips.

stents that were implicated were plastic. The one implicated
metallic biliary stent was a complex case where an original uncovered metallic self-expanding metallic biliary stent (SEMS)

E1534

was noted to have migrated distally on subsequent ERCP 11
months later. Due to the migrated metallic stent, a second metallic SEMS was placed through the interstices of the original
migrated stent. This required dilation of the interstices. It is
plausible that this created relatively fixed and sharp stent components that resulted in the perforation in this case.
Other potential risk factors for perforation include impaired
mucosal healing and integrity. Of the 11 patients in this series,
four patients with cancer were older than 85 years of age. One
patient had chronic rheumatoid arthritis on multiple immunesuppressive agents (prednisone, infliximab, methotrexate),
one 40 -year-old patient with cancer had received extensive
chemoradiation, and another patient had metastatic pancreatic
cancer with cachexia. Two patients were middle-aged men with
cholangiocarcinoma on chemotherapy, one patient had severe
duodenal edema and a 5-month hospitalization following severe necrotizing pancreatitis, and one patient had primary sclerosing cholangitis. These co-existing diseases or conditions in
our patients may have contributed to impaired duodenal mucosal integrity. In addition, all perforating plastic stents were ≥ 9
cm in length. Longer stents may facilitate leverage for a perforation with a migration event, particularly if there is an upstream stricture that may provide resistance to a migrated
stent moving back upstream. Finally, the factory-made shape
of the biliary stents may predispose to migration. The majority
of the plastic stents causing perforation originated from the
left intrahepatic ducts. At our institution, we use plastic biliary
stents that are factory-groomed in the middle of the stent to
conform to the shape of the right intrahepatic biliary tree.
Placement of these stents into the left intrahepatic ducts may
potentially increase risk for distal migration. Manually grooming the stents with heat to better conform to the shape/angulation of the duct may reduce the risk of spontaneous distal migration. In this retrospective case series, however, it is unknown
how frequently this maneuver was performed.
Strategies to prevent this complication may be the use of external pigtail biliary stents to minimize mucosal trauma, adding
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▶ Table 2 Clinical follow-up for patients with pancreatobiliary stent-induced duodenal perforation.
Patient, age

Pancreatobiliary Diagnosis

(Years), Gender

Time From ERCP With

Clinical Notes

Perforation to Most Recent
Follow-up (Days)

#1, 58, female

Post-cholecystectomy biliary stricture

1610

Biliary stricture since resolved with subsequent endoscopic stenting trials

#2, 40, male

Metastatic abdominal desmoplastic small
round cell tumor with biliary obstruction

#3, 88, female

Pancreatic adenocarcinoma with biliary
obstruction

11

Discharged from hospital on hospice. Lost
to follow-up thereafter

#4, 86, female

Cholangiocarcinoma

19 1

Died from sepsis

#5, 71, female

Metastatic pancreatic cancer with biliary
obstruction

#6, 48, male

Necrotizing pancreatitis

#7, 61, female

Primary sclerosing cholangitis

673

#8, 90, male

Cholangiocarcinoma

613

386

Received palliative chemotherapy and
palliative stenting. Subsequently lost to
follow-up

155 1

Died on hospice care

1193

Required three operations for severe pancreas necrosis and duodenal fistula. Now
rehabilitating and doing well
Stricture resolved with endoscopic therapy, maintains imaging surveillance of
primary sclerosing cholangitis
Indwelling biliary stent for biliary drainage
1

#9, 56, male

Cholangiocarcinoma

31

#10, 52, male

Cholangiocarcinoma

56

Continues to require palliative biliary
stenting for Bismuth IV hilar stricture

#11, 88, male

Metastatic gallbladder cancer with biliary
obstruction

73

On hospice and receives palliative biliary
stenting

1

Died on hospice care

Patient expired.

additional internal flaps to plastic biliary stents, grooming of
the plastic biliary stents (especially left intrahepatic stents) to
conform to the intrahepatic ductal anatomy (as above), and increased usage of fully-covered self-expandable metal biliary
stents in patients at risk for impaired duodenal mucosal integrity (e. g. history of immune suppression, prolonged illness).
Due to the very low prevalence, prospective studies will likely
be of limited utility to further understand this important complication.

Conclusion
In conclusion, perforation from migrated pancreatobiliary
stents placed at ERCP is much more common with biliary stents
than with pancreatic stents. This may be related to the angle of
exit of biliary stents being more perpendicular to the opposing
duodenal wall and the near exclusive use of external pigtail
plastic stents in the pancreatic duct in our practice. All perforating plastic stents were ≥ 9 cm in length. Longer stents may
provide leverage for perforation with a migration event.
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