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ABSTRACT

Plastic biliary stents are associated with rare but potentially life-threatening distal stent migration. We present 4 patient cases with
distal migration, whereas the proximal aspect remained in the bile duct. Time to stent migration ranged from 1 week to 2 months.
Stent migration caused contralateral duodenal wall perforation; 2 underwent endoscopic over-the-scope clip placement for defect
closure. All required previous stent removal and stent exchange. This case series highlights that proximal stricture and longer stents
have higher migration risk, also shown in the literature. We also show that duodenal perforation can successfully be managed
endoscopically with an over-the-scope clip.

INTRODUCTION

Biliary stents are used for internal drainage of malignant and benign biliary obstruction during endoscopic retrograde chol-
angiopancreatography (ERCP). Intestinal perforation is a rare but potentially life-threatening adverse event associated with plastic
biliary stents and has been described with distal stent migration out of the biliary tree, occurring in less than 6% of all plastic biliary
stents with less than 1% actually causing intestinal perforation.1,2 Endoscopic management of iatrogenic duodenal perforations with
endoscopic clips to close the defect is gaining momentum.3We present a case series of 4 patients with biliary stricture and duodenal
perforation from long in situ plastic biliary stents, managed conservatively or with endoscopic management.

CASE REPORT

Patient 1: A 65-year-old woman with a history of common hepatic duct cholangiocarcinoma undergoing treatment with gem-
citabine and cisplatin who had an indwelling 10 Fr3 12 cm (Cotton-Leung Biliary Stent [CLSO]-10-12, Cook Medical, Winston-
Salem, NC) plastic biliary stent into her left hepatic duct placed 2 months earlier presented with severe right upper quadrant (RUQ)
pain. She was tachycardic with elevated liver function tests (LFT): aspartate aminotransferase (AST) of 154 IU/L, alanine amino-
transferase (ALT) of 280 IU/L, alkaline phosphatase (ALP) of 246 IU/L, and normal total bilirubin at 0.9 mg/dL. Abdominal
computed tomography showed duodenal perforation from the distal tip of the biliary stent with its proximal aspect remainingwithin
the common bile duct (Figure 1). Urgent ERCP revealed the stent penetrating through the opposite duodenal wall from the papilla
(Figure 2). The plastic stent was removed with rat-tooth forceps, revealing a small focal duodenal perforation. The adjacent mucosa
wasmarkedwith a biopsy forceps bite to facilitate identification because the fistula was anticipated to close quickly,making finding it
challenging. The duodenal perforation was closed with an over-the-scope clip (12 mm 3 6 mm GC; Ovesco Endoscopy AG,
Germany) with symptom resolution immediately postprocedure (Figure 3). ERCP was completed, and a modified 10 Fr 3 10 cm
plastic stent with a full external pigtail and a ½ internal pigtail (6108, Hobbs Medical, Stafford Springs, CT) was advanced across the
stricture. At a 1-year follow-up, the patient has since needed bilateral metal stents and an enteral stent for the management of her
advancing cholangiocarcinoma. Her over-the-scope clip has since spontaneously migrated.
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Patient 2: A 28-year-oldman with a history of orthotopic liver
transplant for nonalcoholic steatohepatitis cirrhosis compli-
cated by anastomotic biliary stricture who had been undergoing
serial ERCPs for endoscopic therapy to the stricture presented
for early biliary stent exchange because of new elevation in
LFTs. During ERCP, 3 plastic biliary stents were seen in the
second part of the duodenumwith deep wall penetration and at
least 1 stent suspected of perforating thewall contralateral to the
major papilla (Figure 4). The three 10 Fr3 12 cmplastic (CLSO
10-12, Cook Medical) stents were removed using rat-toothed
forceps, revealing a suspected fistula at the site of perforation.
Biopsy forceps were used to mark the adjacent mucosa for fu-
ture identification. The perforation was successfully closed with
an over-the-scope clip (12 3 6 mm GC, Ovesco Endoscopy
AG). ERCP was performed, and a plastic 10 Fr3 10 cm biliary
stent with a full external pigtail and a ¾ internal pigtail (6108,

Hobbs Medical) was placed into the left hepatic duct. The pa-
tient had no symptoms of perforation pre- or post-ERCP and
progressed well with diet advancement and discharge on
postprocedure day 2. During routine ERCP 2 months later, the
over-the-scope clip was still in place, but the biliary stent had
partially migrated out of the ampulla. This required a repeat
stent exchangewith 2modified 10 Fr3 10 cmbiliary stents with
a full external pigtail and ¾ internal pigtail (6108, Hobbs
Medical). At his 6-month follow-up ERCP, the over-the-scope
clip notably was not present and presumably spontaneously
dislodged and migrated.

Figure 1. Abdominal computed tomography scan showing duode-
nal perforation from the distal tip of the biliary stent, whereas its
proximal aspect is still within the common bile duct. Red arrows
indicate proximal and distal ends of the stent.

Figure2.Endoscopic retrograde cholangiopancreatography reveals
stent perforation through the wall of the duodenum opposite to the
papilla.

Figure 3. Endoscopic closure of duodenal perforation with an over-
the-scope clip (12 3 6 mm GC; OVESCO endoscopy AG). Arrows
indicate metal ends of clip placed.

Figure 4. Fluoroscopic image during endoscopic retrograde chol-
angiopancreatography reveals stents traversing the duodenal wall
(arrow is where stent traverses opposing duodenal wall).
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Patient 3: A 60-year-old man with a history of metastatic
colorectal carcinoma to the liver with a hepatic arterial in-
fusion pump-associated biliary sclerosis and placement of a 10
Fr 3 12 cm plastic biliary stent (CLSO 10-12, Cook Medical)
into the common bile duct 1 month earlier presented with
acute RUQ abdominal pain, chills, and fatigue. He was found
to havemild leukocytosis, RUQ tenderness, and elevated LFTs
(AST of 324 IU/L, ALT of 425 IU/L, and total bilirubin of 6.4
mg/dL) higher from her chronically elevated baseline (AST
and ALT in the 50 s IU/L and total bilirubin 1.5 mg/dL). ERCP
revealed the biliary stent’s tip buried into the mucosa of op-
posing duodenal wall, causing ulceration without definitive
evidence of perforation, however, with suspected deep pene-
tration injury. A rat-toothed forceps was used to remove the
stent from the bile duct, and it was replaced with amodified 10
Fr3 10 cm plastic biliary stent with full external pigtail and ¾
internal pigtail (6108, Hobbs Medical). No endoscopic ther-
apy was needed for the duodenal wall injury. He was found to
have central hepatic abscess on magnetic resonance imaging,
which was successfully drained; he continued to clinically
improve, tolerated diet advancement, and was discharged
on oral levofloxacin and metronidazole. The patient was
readmitted 1 month later with stent occlusion requiring re-
peat ERCP with stent exchange. At the 8-month follow-up,
he had already undergone 4 additional ERCPs for biliary
obstruction.

Patient 4: A 69-year-old man with a history of plastic biliary
stent placement for possible autoimmune vs sarcoidosis-
related biliary stricture with pathology negative for malig-
nancy a week earlier presented with sudden-onset acute RUQ
abdominal pain. He had been on oral prednisone for the
presumed diagnoses. He presented with tachycardia, mild
hypotension, and RUQ tenderness with guarding. His labo-
ratory test results revealed mild leukocytosis and normal
LFTs. Abdominal computed tomography showed the

common bile duct stent tip perforating the duodenal wall and
free fluid. During ERCP, a plastic biliary stent was seen in the
ampulla with its tip extending into the lumen of the duode-
num; repeated duodenal evaluation showed no obvious per-
foration, although a sealed perforation was suspected; no
endoscopic therapy was required. The previously placed 10 Fr
3 10 cm stent (CLSO 10-10, Cook Medical) was exchanged
for a modified 10 Fr 3 10 cm plastic biliary stent with a full
external pigtail and a ¾ internal pigtail (6108, Hobbs Medi-
cal). The patient was admitted to medical intensive care unit
postprocedure for septic shock and briefly required norepi-
nephrine in addition to intravenous antibiotics and stress
dose steroids. He clinically improved within 24 hours and was
transitioned to full liquid diet 2 days before discharge. He was
discharged home on a 14-day course of oral ciprofloxacin and
metronidazole and continued oral steroids. On a 3-month
follow-up, the patient was deemed a poor surgical candidate
and underwent ERCP with a plan for fully covered self-
expanding metal stent placement, but his stricture had
resolved, confirming the diagnosis of autoimmune cholangi-
opathy. On anmagnetic resonance cholangiopancreatography
a month later, improved but persistent intrahepatic biliary
duct dilatation was noted.

DISCUSSION

Wediscuss 4 biliary stricture cases in which patients sustained
a duodenal perforation related to partial distal migration of
long plastic biliary stents. In this present case series, the time
frame between stent placement and reported adverse events
ranged from 7 days to 3 months. In previous literature, the
time frame has varied from 2 weeks to 3 years with majority
ranging from 1 to 6 months.4 In all our cases, the stents were
either 10 or 12 cm long, were all from the same manufacturer,
and the strictures were proximal common hepatic duct or

Table 1. Patient baseline characteristics, presentation, and management

Stent insertion to perforation

timeframe (d) Chief concern LFT abnormalities? WBC elevation? Management

60 RUQ pain, fever Yes No Over-the-scope clip placement, stent exchange

30 None, incidental discovery at ERCP Yes No Over-the-scope clip placement, stent exchange

30 RUQ pain, chills, fatigue Yes No Stent exchange, antibiotics, NPO

7 RUQ pain No Yes Stent exchange, antibiotics, steroids, NPO

Patient Age (y)/gender Biliary stricture etiology Location of stricture Stent details*

1 65/F Cholangiocarcinoma Proximal common hepatic duct 10 Fr 3 12 cm (CLSO; Cook Medical)

2 28/M Anastomotic stricture post liver transplant Hilar anastomosis 10 Fr 3 12 cm (CLSO; Cook Medical)

3 60/M HAI biliary sclerosis Hilar 10 Fr 3 12 cm (CLSO; Cook Medical)

4 69/M Suspected autoimmune vs sarcoidosis Hilar 10 Fr 3 10 cm (CLSO; Cook Medical)

CLSO, Cotton-Leung Biliary Stent; ERCP, endoscopic retrograde cholangiopancreatography; HAI, hepatic arterial infusion; LFT, liver function tests; NPO, nothing by mouth;
RUQ, right upper quadrant, WBC, white blood cell.

* CLSO; Cook Medical, Winston-Salem.
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hilar strictures.5 In addition, in all our cases, the removed
stents were exchanged immediately for double pigtail biliary
stents to limit any duodenal damage from the distal aspect of
the stent.

As has been documented previously, proximal strictures and
longer stents are more prone to stent migration; our case series
supports this.5 We suspect that the dynamics of a tight proximal
stricture plays a role in stent position and potential formigration.
In 2 cases of perforation (patients 1 and 2), an over-the-scope clip
was successfully placed endoscopically to close the perforation
without any clinical consequence or need for escalation of care.
We elected tomark the site of duodenal fistula before removal of
the penetrating stents, given the previous experience that these
perforations are small and close rapidly, thereby making iden-
tification of the fistula challenging on subsequent scope insertion
for therapy. In the other 2 cases, the patients were managed
conservatively without endoscopic therapy, suggesting that these
injuries are small, close quickly, have an overall excellent prog-
nosis (possibly related to their retroperitoneal location), and
most often can be safely managed endoscopically or with anti-
biotics alone. With the increasing use of the over-the-scope clip
for perforation closure, we anticipate seeing more studies doc-
umenting its use for more reliable data (Table 1).

All cases occurred within an 8-month time frame, resulting in
an internal review of our stent utilization. Six months earlier,
our institution had elected to change to a more cost-effective
biliary stent (from Cotton-Huibregtse Biliary Stent to CLSO,
Cook Medical, Winston-Salem, NC). A recent case series of 5
patients also noted duodenal perforations in 4 of their 5 patients
related to this particular stent type and with lengths 10–12 cm,
very similar to our series.3 In the years before our switch, we had
zero perforations. We transitioned back to Cotton-Huibregtse
Biliary Stent, which had amore exaggerated flexion of the distal
stent in the duodenum and have encountered no further in-
stances of perforation in the last 8 months.
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