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ABSTRACT

With Currently, Endoscopic retrograde cholangiopancreatography (ERCP) has evolved as a therapeutic intervention for treating
disorders related to the biliary system and plays an important role in treating benign and malignant strictures of the biliary system.
The placement of biliary stents is a frequent and useful procedure to decompress the biliary system, and endoscopic biliary
stenting seems relatively simple. However, in some cases, it can lead to several complications. Distal or proximal migration of
endoscopically placed biliary stents is one of the known complications of ERCP and can affect up to 6-10% of patients.

Several factors, including those related to the patient, endoscopy, or stent, are involved in stent migration. When migration occurs,
it is necessary to remove or replace endoprosthesis to prevent recurrent biliary complications and more severe consequences such
as cholangitis and sepsis.

This review explores the frequency, etiology, risk factors, complications, and management strategies pertaining to biliary stent

migration, consolidating diverse management approaches for informed decision-making.
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1. INTRODUCTION

Today, many therapeutic methods are used in the treatment
of benign and malignant strictures of the biliary system.
Since most surgical interventions, especially in malignant
cases, are associated with a high rate of complications.
Therefore, methods based on endoscopic and percutaneous
biliary interventions are preferred (1-4). In this regard,
today, endoscopic retrograde cholangiopancreatography
(ERCP) is used predominantly as a therapeutic intervention
in the management of disorders related to the biliary system
and plays an important role in the removal of common
gallstones and obstructive jaundice.

Allows the passage of devices through the pancreatic and
biliary channels (5), endoscopic placement of the biliary
stent is recognized as a safe and less invasive approach to
treating biliary illnesses such as choledocholithiasis, and
its use has expanded considerably in the last ten years (6).
This approach has been extremely helpful and effective in
addressing postoperative bile leakage and avoiding surgical
treatments (7).

Various types of stents are available depending on size,
design, and material (plastic, polyethylene, Teflon, or
metal). Placement of biliary stents is a useful and powerful
procedure for decompressing the biliary system, and
endoscopic Dbiliary stenting seems relatively simple.
However, in some cases, it can be accompanied by several
complications (7) (Table 1).

The relatively common side effects of stenting include
occlusion, cholangitis, bleeding, and pancreatitis.
Conditions such as dislocation and migration of biliary
stents and related life-threatening complications are less
common.

Migration of endoscopically placed biliary stents is a
known complication of ERCP, and it is necessary to suspect
it in patients with abdominal pain with a history of previous
ERCP and biliary stenting (8-11).

Several factors, including factors related to the patient,
endoscopic, or stent, determine and contribute to stent
migration.

Evidence has shown that the risk of stent migration is
higher in benign biliary strictures than in malignant biliary
strictures. Furthermore, patients with multiple stents will
have significantly lower rates of migration (12). Stent
migration can be proximal or distal. Different studies have
shown that distal or proximal stent migration affects 6-10%
of patients. This can be especially true in patients with
benign diseases with plastic biliary stents (9).

Most biliary prostheses pass through the intestine without
any problems, and the person may be asymptomatic.
However, when the stent passes through the intestine,
life-threatening complications such as penetration,

perforation, peritonitis, intestinal obstruction, sepsis, and
fistula formation may occur (13). The present review study
discussed the frequency, cause, risk factors, complications,
and management of biliary stent migration.

Differentiating distal and proximal migration by stent type:
In the context of biliary stent migration, distinguishing
between distal and proximal migration based on the
type of stents is crucial for understanding and managing
complications effectively. Distal migration, where the stent
moves away from the insertion site towards the distal end
of the biliary tree, and proximal migration, where the stent
moves towards the proximal end or back into the biliary
system, present distinct challenges and risks associated with
each type of stent. For instance, plastic stents may exhibit a
higher risk of both distal and proximal migration compared
with metal stents, while the complications arising from
migration, such as pancreatitis or intestinal obstruction, may
vary depending on the migration direction and the material
of the stent. By categorizing migration types based on stent
material, clinicians can tailor their management strategies
more effectively, thereby enhancing patient outcomes and
reducing the risk of severe complications associated with
biliary stent migration.

Table 1. Complications of different types of biliary stents

.. Risk of Other
Stent type  complications N -
migration complications
Migration
Occlusion . Pancreatitis
i .. High .
gl Cholangitis & Perforation
Bleeding
Migration .
... Occlusion
Metal Pancreatitis | Moderate us
. Sepsis
Perforation
. . Bleedin
Migration . £
. Fistula
Polyethylene = Intestinal Low .
. Formation
obstruction N
Peritonitis
Migrati ..
lél?srt?lll;)n Pancreatitis
Teflon . Moderate Intestinal
Formation .
N obstruction
Peritonitis

2. Incidence

In general, evidence shows that biliary stent migration
can occur in 1.7-10% of patients (8,14-21). However, this
frequency can vary according to the type of stent, distal
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or proximal displacement, location of the stent, underlying
disease, and other factors related to the patient.

3. Cause

Several factors are effective in causing migration of the
biliary stent, including factors related to the patient's
condition, endoscopy, and stent. Generally, biliary stents
migrate due to a dilated common bile duct (CBD), wide
sphincterotomy, and dilation of the biliary balloon.
Additionally, the use of wide and straight stents, which are
inserted for more than a month, increases the chance of
migration. Intraluminal stents can migrate into the CBD,
duodenum, or colon (22).

Thus, the endoscopist must assess the size and form of
the stent in each patient to reduce the likelihood of stent
migration. It may move easily because there is nothing
to keep a straight biliary stent in place. However, direct
plastic stent implantation can lessen the risk of migration
when paired with lateral flaps (23). Furthermore, a too-long
stent might press on the duodenum wall, leading to tissue
necrosis and perforation. However, curved (Amsterdam)
or twin pigtail stents are less likely to migrate or perforate
(8,24,25).

Kawaguchi and colleagues reported that the placement
of multiple stents may be effective in the rate of stent
migration. The insertion of multiple stents (inserting more
than two stents) causes the biliary stricture to be tightened,
the multiple stents are held tighter, and the friction between
them reduces the movement. All these factors prevent the
migration of the stent (25).

In addition, studies have shown that the underlying
etiology of the biliary problem is also influential in stent
migration. Benign biliary strictures are more prone to
migration than malignant strictures due to the mildness of
the stricture (12,25).

According to evidence, the length of the stent above the
proximal end of the stricture affects how quickly the stent
migrates to the distal side. If the stent is excessively long
(more than 2 cm), it can be forced down and migrate to
the distal side, increasing the risk of duodenal injury. As
a result, since the length of the stent outside the papilla
is easily adjustable, adequate assessment of the stenosis
site and selection of the appropriate length of the stent are
required to adjust the length of the stent above the proximal
end of the stenosis and sufficient precision in this field can
reduce the likelihood of distal migration (26,27).

4. Risk factors

4.1. Patient factors

4.1.1. Diseases (benign or malignant)

Biliary stricture due to benign diseases such as chronic
pancreatitis and autoimmune pancreatitis is one of the

mostsignificant risk factors for the migration of the biliary
stent. According to studies, migration occurs more frequently
in benign than in malignant instances of biliary strictures
(13.7% vs 5.3%). Therefore, benign biliary strictures may
be considered substantial risk factors, especially in distal
migration (12,25,26). In reality, data has indicated that the
cause for the higher frequency of stent migration in benign
instances can be attributed to a greater increase in the width
of the biliary system in benign cases and a faster resolution
of inflammation after stenting (12). However, the severity
of biliary system stenosis in malignant cases is usually
higher than in benign cases, which the difference in the
level of local inflammation can cause. Therefore, the tight
cover of the stents by malignant tissue and tumor growth
causes the stent to stick and fix, preventing migration
(10,25). In general, papillary strictures are related to stent
migration outside the CBD and malignant strictures are
related to their proximal migration (8).

4.1.2. Cases undergoing endoscopic sphincterectomy
There is little information on the effect of endoscopic
sphincterectomy (EST) before biliary stenting on migration
frequency, and the results are contradictory. Studies have
shown that performing EST can increase stent migration
(22). In contrast, some reports have shown that EST does
not significantly affect the migration rate (28,29). However,
another study has shown an increase in the migration rate
in the group without EST compared with the group with
EST (30). The evidence shows that the EST probably does
not significantly affect the migration rate, and the presence
of various risk factors is effective in performing or not
performing the migration.

4.1.3. Bile duct diameter

In circumstances where the diameter of the bile duct
is larger, an increase in the frequency of migration is
anticipated since, generally speaking, more space is needed
for migration in the proximal bile duct. In this sense,
research revealed that patients with bile duct diameters
> 10 mm had a significantly higher migration rate than
patients with bile duct diameters> 10 mm (25).

4.2. Stent factor

4.2.1. Duration of stent placement

Various reports show that the chance of stent migration
increases with increasing the duration of stenting.
Kawaguchi and colleagues (25) reported that patients with a
stenting duration of more than one month had significantly
more stent migration than patients whose stenting duration
was less than one month. Furthermore, Yuan and others
have reported stenting for more than three months as a risk
factor for distal stent migration (26).

4.2.2. Stent shape

The use of straight stents is associated with an increase

26
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in migration frequency, while pig-tailed or curved
(Amsterdam) stents are associated with a lower probability
of migration. Direct stents, when used with side flaps
or barbs, also reduce the frequency of migration (25).
However, Gregorios and co-workers (31) showed that
double-pigtail stents are a risk factor for stent migration.
In summary, in cases of long-term use, the probability of
migration is high, especially in younger patients. The anti-
migratory advantage of these stents compared with straight
stents was insignificant in this study.

4.2.3. Stent diameter

Using stents with a larger diameter increases the probability
of proximal migration. The diameter of the stent is related
to the frequency of migration. Kawaguchi and colleagues
showed that the migration frequency in patients with 10-
Fr stents was significantly higher than in patients with
7-Fr stents. Healing of bile duct strictures in patients with
thicker stents appears to play an influential role in causing
migration (25).

4.2.4. Stent length

It is necessary to choose a stent with the appropriate length
and according to the type and location of the biliary stricture
to reduce the frequency of migration. The length of the used
stent is related to the frequency of migration. Short and long
stents are both risk factors for migration (32). Gromski and
others showed that all migrated stents were large (9 cm).
This study found that larger stents had a greater capacity
for complications (perforation) and migration (24). Arhan
and others (10) showed that in patients with benign biliary
strictures, shorter stents migrate proximally, and larger
stents migrate distally. However, since a longer part of
large stents is fixed in the common bile duct, proximal
movement is limited, and the risk of proximal migration is
expected to be lower.

5. Complications

In most cases, foreign objects introduced into the
intestine pass through without significant problems.
However, patients with underlying disorders such as
diverticular disease, hernia, or intra-abdominal adhesions
due to weakness of the intestinal wall and increased
resistance during intestinal movement will be exposed
to many complications (33,34). Biliary stent migration
can be asymptomatic or manifestwith life-threatening
complications such as perforation, intestinal bleeding,
obstruction, peritonitis, and preparation for the development
of intra-abdominal or retroperitoneal abscesses (13).

The numerous complications caused by stent migration
can be divided into three general categories: penetration,
intestinal perforation, and obstruction. Penetration requires
adhesion between the pierced organs and can eventually
cause a fistula without causing severe contamination

(35). There have been many reports of colovesicular
(36), colocutancous (37), colovaginal (38), biliocolic
(39), and pelvic abscess formation (40) in the context of
migration of the biliary stent. There is also a case report of
bronchopleurobiliary fistula following the migration of the
biliary stent (41).

One of the most important complications related to stent
migration is intestinal perforation. Generally, migration
of biliary stents affects the duodenum primarily compared
with other parts of the small intestine and colon (13).
There are many reports of colon perforation in the field of
migration of biliary stents in patients with straight plastic
stents (42,43,33). There is also a case report of necrotizing
fasciitis following colon perforation (44). Perforation of
the duodenum after migration of the biliary stent has also
been mentioned as a less common complication in many
reports (45-47).

Compared with pancreatic stents, biliary stents have a
higher incidence of duodenal perforation complication,
which may be due to the angle at which biliary stents exit
being more perpendicular to the opposing duodenal wall
and the use of external plastic pigtail stents in the pancreatic
ducts (24).

6. Managements

Symptomatic or not, migrated biliary stents should be
removed immediately (48). Endoscopic recovery is usually
a suitable treatment option for migrated stents, except
in cases where surgical removal of the stent is the only
treatment option. Urgent surgical interventions, including
intestinal  perforation, obstruction, and generalized
abdominal pain, are required in emergency cases. In benign
cases of biliary lesions, removal or replacement of the stent
is necessary to prevent the risk of secondary complications
and obstruction (7).

In cases where the biliary stent migrates into the bile duct,
various treatment methods can be used, including simple
grasping forceps, balloon catheters, electro-hydraulic
lithotripsy, or extracorporeal shock wave lithotripsy.
However, in cases where removal is not possible, a surgical
method is recommended (49).

7. Methods of endoscopic removal

7.1.Grasp forceps or simple biopsy forceps

According to the technical description, the distal end of the
stent is directly gripped with forceps or biopsy forceps in
this retrieval approach. Straight or pig-tailed thin stents can
be implanted using this technique.

Clinical Applications: According to Kawaguchi and
colleagues (25), this approach was used and effective in
56.1% of patients with migration of the biliary stent, and in
60% of these cases, the stents in question were 7-Fr pigtail
stents. The biopsy-forceps approach is a helpful procedure
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for endoscopic recovery of distally migrated and affected
biliary metallic stents, according to Matsushita and others

(Figure 1) (50).
A \/ 8 \/

Figure 1. Diagram of the forceps method. Using a pair of
rat-toothed forceps, remove a proximally migrating stent
by grabbing its distal end or shaft (options A or B) (51).

7.2.Snare

Technical description: This technique can be used if the
distal end of the migrated stent is close to the ampullary
orifice. The distal end of the stent is captured with a snare,
and the migrated stent is recovered (14).

Clinical applications: Various studies have shown that
snares have been used successfully to retrieve proximally
migrated stents (52).

7.3. Dormia basket

Technical description: The distal end of the migrating stent
is passed through a closed Dormia basket placed into the
bile duct. As soon as the distal end of the stent is placed
between the strings of the basket after the basket has been
opened and pushed up and down, it is closed and dragged
directly down from the ampullary orifice (14).

Clinical applications: Chaurasia and others (51) showed
that using the Dormia basket technique as a useful and
simple method in patients with proximal stent migration is
successful in most cases.

5 5

Figure 2. An illustration of the Dormia basket method
for recovering proximally migrating stents. A, A Dormia

basket is opened, the wires are engaged by the distal end of
the migrating stent, and the stent is dragged straight down.
B, The proximally migrating stent is folded back on itself
after being recovered and gripped at its shaft with a Dormia
basket (51).

Katsinelos and co-workers (53) have also recommended
using various techniques, including a Dormia basket, to
retrieve migrated biliary stents (Figure 2).

7.4. Balloons.

Technical description: The migrating stent is inflated
adjacent to or above the stone extraction balloon in the
procedure described above, and the balloon catheter is
then lowered to allow the distal end of the stent to exit the
ampullary orifice (Figure 3) (14).

| }5 B%/

Figure 3. Illustration of a balloon catheter not used in a
stent procedure. A balloon was placed next to the stent. B,
A balloon perched on top of a stent (51).

Clinical applications: Lahoti and others have demonstrated

that the balloon approach successfully recovers proximally
migrating biliary stents (Figure 4) (54).

A

Figure 4. The diagram shows a balloon catheter within a
stent approach. In the stent, there is a balloon. B, A balloon
perched on top of a stent (51).

7.5. Lasso technique or snare over in stent wire guide technique.
In this method, the biliary channel should be cannulated
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first using a guidewire that passes through or near the
migrating stent. Next, a polypectomy snare is gently placed
into the bile duct while being dragged over the guidewire
to protect the duct. The snare is opened and moved to
encapsulate the stent and recover it after being placed at the
distal end of the stent (55).

Clinical applications: Sherman and others first suggested
this method, which involved cannulating the stent with a
guidewire (56). In most cases, Vila and colleagues also
stressed the value and simplicity of the Lasso technique in
retrieving proximal pancreatic stent migration (55).

7.6. Cholangioscopy.

The biliary system can be seen with an imaging technique
called percutaneous transhepatic cholangioscopy (PTCS),
which can be used for diagnostic and therapeutic reasons.
Electrohydraulic lithotripsy for intrahepatic or common
bile, photodynamic or laser palliative treatment for cancers,
and other catheter-driven therapies are examples of PTCS
therapeutic approaches. The normal diameter and length of
a cholangioscope used for percutaneous procedures are 4.8
to 6.0 mm and 35 to 70 mm, respectively. For the passage
of additional treatment tools, such as lithotripsy fibers,
baskets, forceps, balloon dilators, and guidewires, there is
also a rather large lateral channel of 2.0 to 2.6 mm. Snares,
forceps, and other tools are used to retrieve stents (57-59).

Clinical applications:

There have been many reports of successful recovery of
proximal migration using cholangioscopy, but the high
costs in this field make this method only used in cases of
unsuccessful attempts to recover migrated stents (61-63).

In general, migrating plastic or metallic stents can be
removed using single-operator digital cholangioscopy
(with spy basket, retriever snare, and spy bite biopsy
forceps) (61).

Direct capture of the stent using a wire basket, trap,
forceps, or indirect traction with a balloon in patients with
dilated ducts is typically effective and beneficial (19).
Through endoscopy, most migrated biliary stents can be
removed using these techniques. Most patients with non-
dilated or minimally dilated choledochus undergo balloon
procedures. The use of Dormia baskets is recommended
in situations of dilation of the choledochus because the
inflated balloon cannot adequately cover the lumen, and
the stent can be easily removed from it.

The benefit of the basket over the snare also comes from the
fact that it includes more wires, increasing the probability
of obtaining the stent compared with the snare's single loop
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8. CONCLUSIONS

Biliary stent migration is known as one of the complications
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