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Background: Endoscopic pancreatic stenting is an effective way to relieve the stricture of the pancreatic duct.
However, proximal stent migration presents a threat to the patient and a challenge to the doctor. The limited
space in the pancreatic duct often prevents the operation of suitable devices for stent removal.

Case presentation: A 34-year-old man with painful chronic pancreatitis received endoscopic retrograde chol-
angiopancreatography (ERCP) and insertion of a pancreatic plastic stent, with 8.5 Fr in diameter and 12 c¢m in
length. A year later, radiography revealed that the proximal end of the stent rested in the pancreatic tail while the
distal end rested in the branch duct. Both balloon and rat-tooth forceps were used but failed to retrieve the stent. A
week later, a second ERCP was performed. After dilation with a 10-mm balloon, a small amount of bleeding was
noticed and a crack appeared in the wall of the branch duct. Consequently, the distal end of the stent was released.
Then, rat-tooth forceps was used to grasp the distal end, and the stent was pulled out successfully.

Conclusions: For a proximally migrated pancreatic stent stuck at both ends, a strategy of maximum dilation can be

used cautiously to retrieve the stent.

1. Introduction

Endoscopic pancreatic stenting is used in a range of pancreatic dis-
orders, such as chronic pancreatitis-induced pancreatic duct stenosis and
pancreatic duct obstruction in advanced pancreatic cancer. Stent
migration is a complication of stenting. According to the study, the
percentage of pancreatic stents shifted distally was 7.5%, while the
percentage displaced proximally was 5.2% [1]. In most cases of distal
migration, stents would fall into the intestine and be excreted in feces.
For proximal migration, however, the stent may cause injury to the
pancreatic parenchyma and even perforation [2].

To remove a proximally displaced pancreatic stent, the operator
would try a variety of removal procedures, and surgery is required
when endoscopic interventions fail [3]. Biopsy forceps, snares, baskets,
and balloons are common retrieval accessories [4, 5, 6, 7]. New stra-
tegies and procedures have emerged to increase the success rate of
removing the migrated stent. In the following case, a specific proximal

* Corresponding author.
** Corresponding author.

migration happened, and the stent was successfully removed using a
new strategy.

2. Case presentation

A 34-year-old man with painful chronic pancreatitis received endo-
scopic retrograde cholangiopancreatography (ERCP) and insertion of a
pancreatic plastic stent, with 8.5 Fr in diameter and 12 cm in length
(Figure 1). The patient revisited for removal of the pancreatic stent a year
later. The computed tomography showed a migrated stent in the
pancreatic duct. During ERCP, radiography revealed that the proximal
end of the stent rested in the pancreatic tail while the distal end rested in
a branch duct (Figure 2). In most cases of distal migration, stents would
fall into the intestine and be excreted. For proximal migration, balloons,
rat-tooth forceps, and snares are common endoscopic accessories for
retrieval. However, in this case, the proximal migration occurred first,
and then the distal migration occurred, resulting in the distal end
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entering a branch duct. Such a rare and difficult situation makes any
endoscopic accessory useless.

Considering the stenosis of the pancreatic duct, a 6-mm balloon was
used for dilation. After that, both balloon and rat-tooth forceps were used
but failed to retrieve the stent. At the same time, the stent's too long size
also made it impossible to grasp the stent with a snare. A week later, a
second ERCP was performed. After dilation with a 10-mm balloon, a
small amount of bleeding was noticed and a crack appeared in the wall of
the branch duct. Consequently, the distal end of the stent was released.
Then, rat-tooth forceps was used to grasp the distal end of the stent
(Figure 3), and the stent was pulled out successfully (Figure 4). After
confirming that there was no persistent bleeding, a nasopancreatic tube
was then inserted. At present, the patient has been discharged and is in
stable condition. From this point of view, dilating the pancreatic duct
with extreme care may be an effective way to remove the stent embedded
in the branch.

3. Discussion

Stent displacement in the pancreatic duct is not rare, presenting a
threat to the patient and a challenge to the doctor. Some displaced stents
may cause tissue injury, resulting in bleeding and infection. We displayed
a specific type of pancreatic stent migration and retrieval strategy in this
case. The pancreatic stent was not only proximally migrated, but also
distally embedded in a branch pancreatic duct, making endoscopic
removal extremely difficult.

Matsumoto et al [8] divided the displacement of pancreatic stents into
four types: Type A referring to the tip of the proximal stent being located
in the normal main pancreatic duct (MPD); Type B referring to the stent
being located across the MPD stricture; Type C referring to the stent being
located further away from the MPD stricture; and Type D referring to the
tip of the proximal stent being located in a branch duct. The case we
reported appears to fit both Type C and Type D of displacement. For
C-type, a balloon is typically used to enlarge the stenosis first, followed
by either an indirect method, such as a balloon, or a direct method, such
as rat-tooth forceps or a basket, to grip and remove the stent. The most
difficult condition is D-type displacement. First, push the stent further
into the pancreatic tail so that the distal end could return to the MPD, and

Figure 1. A plastic stent, with 8.5 Fr in diameter and 12 cm in length, was
inserted in pancreatic ductal.
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then remove the stent with indirect or direct means [8]. The procedure
mentioned above to remove the D-type displacement stent, however,
does not apply to the scenario we discussed. In this case, the stent cannot
be pushed further since it has reached the end of the pancreatic duct,
preventing the distal end of the stent from being released from the branch
duct. As a result, a 10-mm balloon dilator was used to enlarge the duct,
and the side wall of the branch duct was disrupted. The misplaced stent
could then be removed with rat-tooth forceps after this procedure.

Currently, there is a paucity of literatures covering similar cases,
however some of these strategies are instructive. Jung et al [9] reported a
case in which the distal end of a single pigtail stent entered the branch
duct following proximal migration. The operator positioned a snare along
the guidewire up to the distal tip of the stent. The snare was then gently
retracted to capture the stent. Ishigaki et al [10] removed a proximally
migrated pancreatic stent using a similar technique. The straight stent we
used, however, did not have a clear curling structure like the two single
pigtail stents mentioned above, and it was challenging to catch the stent
body with a snare. Rerknimitr et al [11] described a case of a single
pigtail stent that was proximally migrated and whose distal end was
crimped inside the main pancreatic duct rather than entering the branch
duct. The stent was grasped and retrieved by the operator using a Caesar
grasping tripod. However, not all patients are able to endoscopically
remove proximally displaced stents with distal incarceration. Gonzalez et
al [3] reported a patient who failed to remove the proximally migrated
pancreatic stent after 4 ERCPs. The patient finally underwent a central
pancreatectomy with pancreaticogastrostomy because the distal end of
the stent entered the ventral pancreatic duct. It is worth mentioning that
if a stent fractures, the proximal broken part is likely to be displaced
proximally. Jagielski et al [12] reported a case of multiple ruptures in a
pancreatic stent. The three stent fragments remaining in the pancreatic
duct were successfully removed using a basket and rat-tooth forceps. A
retrospective study also revealed that endoscopy is an effective means of
removing proximally displaced fractured stents [13]. Therefore, for
pancreatic stents with proximal migration, adequate evaluation is
essential. Surgery is occasionally a better choice for stents that are
difficult to remove via endoscopy.

With the development of direct vision scopes, it is possible to remove
the pancreatic stent with D-type displacement under direct vision.

Figure 2. Radiography revealed that the proximal end of the stent rested in the
pancreatic tail while the distal end rested in the branch of the pancreatic duct.
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Figure 3. A rat-tooth forceps was inserted into the pancreatic duct to remove
the pancreatic plastic stent.

Figure 4. The distal end of the migrated pancreatic stent was pulled out
successfully.

Kantsevoy et al [14] used the SpyGlass to observe displaced single pigtail
stent within the pancreatic duct. The SpyBite forceps was then used to
pull the stent from the branch into the main pancreatic duct. In addition
to D-type displacement, Spyglass and other direct vision scopes can also
be used to remove the stents with other types of displacement [15, 16].
However, for patients with stenosis, it is challenging for direct vision
scopes to enter the pancreatic duct for relevant operations before dilating
the pancreatic duct.

Notably, balloon dilation of the pancreatic duct may result in unan-
ticipated complications, such as bleeding, infection, or postoperative
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pancreatitis [17]. Even though our method can solve the problem, the
patient's condition should be carefully evaluated and the patient's vital
signs should be closely watched after the procedure.

4. Conclusions

In this case, the key to removing the stent was to expose one of the
ends. Our method of using a 10-mm balloon dilator to tear the branch
pancreatic duct and expose the end of the stent can be used carefully to
solve problems like these.
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