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Abstract

A 49-year-old man was referred to our hospital for an abnormality of the hepatobiliary enzyme.
The patient was diagnosed with primary sclerosing cholangitis 9 years ago, and he had a biliary
stent with a string placed as an inside stent. We attempted to remove the stent 6 months later,
but the string was cut off, so the stent could not be removed. Removal was attempted again,
but the patient cancelled the outpatient appointments. During the examination performed at
the present visit, we discovered that the biliary stent had migrated into the bile duct, and a
stone had formed around the stent. We attempted to remove the stent-stone complex by
endoscopic retrograde cholangiopancreatography, but it was difficult; thus, we decided to im-
plant a new biliary stent and remove the other stent later. When we performed endoscopic
retrograde cholangiopancreatography again 2 days later, the bile duct axis was linearized
thanks to the additional stent, enabling us to grab the migrated stent with stent-stone complex
using grasping forceps and to successfully pull it out. By implanting an additional plastic stent
temporarily, we were able to straighten the biliary axis and endoscopically remove the biliary
stent that migrated and caused the development of stent-stone complex in a 2-staged ap-

proach. © 2019 The Author(s)
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Introduction

Endoscopic biliary stenting for biliary stricture is an effective and widely accepted treat-
ment. However, it may be accompanied by procedural complications, such as bleeding and
perforation, and problems with the stent, such as deviation, migration, and occlusion. There
are plastic and metallic biliary stents. The metallic stents are used for inoperable or postoper-
ative recurrence of malignant tumors. The plastic stents (PSs) are generally used for benign
diseases and operable malignant tumors. The rate of PS migration into the bile duct is 1.7-
10% [1-3], and the success rate of endoscopic removal of a migrated stent is 80-90% [3-5].
If the stent cannot be endoscopically removed, percutaneous treatment may be performed, or
surgical removal might become necessary [5, 6]. Presently, there is no special procedure or
device for endoscopic removal of a PS that migrates into the bile duct or pancreatic duct; thus,
each operator has to attempt endoscopic removal with existing tools [4]. In 2007, Tang et al.
[7] reported stent-stone complex (SSC) as a complication of biliary stent implantation. SSC is
a rare procedural complication associated with the long-term implantation of a biliary stent,
which leads to the formation of a stone around the stent. SSC can make endoscopic removal of
the stent difficult. There are few reports of biliary stent migration into the bile duct with SSC.
Herein, we describe a case of successful endoscopic removal of a biliary stent with SSC after
long-term migration.

Case Report

A 49-year-old man was referred to our hospital for an abnormality of the hepatobiliary
enzyme. The patient had no subjective symptom. He was diagnosed with right intrahepatic
biliary dilation 9 years ago in another hospital and was examined in our department during
the same year. At that time, the patient was also diagnosed with primary sclerosing cholangi-
tis. Underlying conditions included hyperlipidemia and chronic renal insufficiency due to
nephrosclerosis. The only oral medication administered was pravastatin sodium. Without en-
doscopic sphincterotomy, a biliary tube stent with a string had been placed as an inside stent
to treat biliary stricture. Six months later, we attempted to remove the stent, but since the
string was cut off, the attempt was abandoned. Removal was rescheduled for a later date, but
the patient cancelled subsequent outpatient appointments.

At the present evaluation, vital signs were stable, and there were no notable physical find-
ings. He did not have abdominal pain or jaundice. The blood test results confirmed an elevated
inflammatory reaction (white blood cell count 8,700/uL and C-reactive protein level 10.0
mg/dL) and liver function (alanine transaminase level 37 U/L, aspartate transaminase level
48 U/L, alkaline phosphatase level 2,661 U/L, y-glutamyl transpeptidase level 742 U/L, total
bilirubin level 3.7 mg/dL, and direct bilirubin level 2.7 mg/dL). Abdominal X-ray showed that
the stent remained in the bile duct and a stick-like stone had formed around the stent. Ab-
dominal ultrasonography and abdominal plain computed tomography showed extension of
the intrahepatic bile duct and SSC. Therefore, the patient was diagnosed with cholangitis due
to occlusion of the residual stent, and he was hospitalized for stent and SSC removal with en-
doscopic retrograde cholangiopancreatography (ERCP).

On the first day of hospitalization, we performed ERCP. For sedation, we used pethidine
hydrochloride (35 mg) and midazolam (2 mg). For the endoscope, we used the JF 260V (Olym-
pus). As the endoscope was inserted, it became clear that there was no string at the major
duodenal papilla, and the SSC was completely embedded into the bile duct (Fig. 1a, b).
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Cannulation was performed, and a contrast agent was injected. We succeeded in obtaining
contrast imaging at a distal position from the SSC and in inserting a guide wire. Next, we per-
formed endoscopic sphincterotomy and succeeded in grasping the SSC with an 8-wire basket
under the guide wire, but removal was unsuccessful regardless of how we operated the endo-
scope. Subsequently, we attempted removal with grasping forceps, snares, and a balloon cath-
eter, but all attempts were unsuccessful. As the procedure duration became long and it became
difficult to keep the patient still, we placed a new PS (7 French, 7 cm) for drainage and discon-
tinued the procedure.

After the procedure, there was no change in the patient’s subjective symptoms or blood
test results. Two days later, we attempted ERCP again under the same conditions. The new PS
that had been inserted previously straightened the biliary axis (Fig. 2a, b); thus, we were able
to directly insert the grasping forceps into the bile duct, grasp the lower edge of the SSC, and
easily remove it with the stent by pulling it out via the endoscope (Fig. 3a, b). Then, we re-
moved the PS that was placed during the prior ERCP, confirmed that there was no residual
stone using the offset balloon catheter, and completed the procedure. After the procedure, we
confirmed that there was no complication, and the enzyme of the biliary system was im-
proved.

The patient was discharged after 5 days of hospitalization. Twenty-four months since dis-
charge, there has been no recurrence of cholangitis.

Discussion

Complications associated with endoscopic biliary stenting include stent migration, which
occurs occasionally. To remove the migrated stent, a basket catheter, snare, balloon catheter,
grasping forceps, stent retriever, and other tools can be used. During the first ERCP, we were
unable to remove the migrated stent. The causes for unsuccessful removal of a migrated stent
include the upper end of the PS being embedded into the bile duct bifurcation, the lower end
of the PS being embedded into the bile duct wall, or stricture near the lower end of the PS. In
the present case, the lower end of the PS was embedded into the bile duct wall, and a stone
formed around the stent, making endoscopic removal difficult. We placed a new PS during the
first ERCP, which led to the straightening of the biliary axis, causing the lower end of the SSC
to become separated from the bile duct wall, allowing for its removal during the second ERCP.
Fortunately, the fact that the SSC was a stick-like type stone, not a dumbbell type stone, was
another reason why we were able to remove it without resistance. A long procedure time in-
creases the probability of complications; thus, when stent recovery is difficult, it is effective to
place a drainage tube in the bile duct and retry removal at a later date. In our facility, we use
60 min or when sedation of the patient becomes difficult as the guidelines for discontinuing
the procedure.

Herein, we encountered a rare condition in which a biliary stent migrated into the bile
duct, causing the development of SSC. When we searched “stent stone complex” and “stone
around stent” in PubMed, there were 14 cases in which detailed removal methods were de-
scribed. In the literature, the treatment methods varied and ranged from simple grasping for-
ceps and a balloon catheter to the use of a cholangioscope, electro-hydraulic lithotripsy or
extracorporeal shockwave lithotripsy, and multi-phase procedures. Reports even included
cases in which the stent could not be removed, and the procedure was finished by implanting
an additional stent [8] or performing surgical removal [9].
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Although endoscopic biliary stenting is relatively simple and widely used as an effective
treatment, it can lead to unexpected complications. There is no designated device for treating
the many complications of biliary stenting; therefore, each operator has to approach the situ-
ation through trial and error. In the present study, by implanting an additional PS temporarily,
we were able to straighten the biliary axis and endoscopically remove the biliary stent that
migrated and caused the development of an SSC in a 2-staged approach.
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Fig. 1. Endoscopicretrograde cholangiopancreatogram on the first day of hospitalization. There is no string
or stent at the major duodenal papilla (a). The X-ray shows the stent remaining in the bile duct, and a stick-
like stone has formed around the stent (b, arrow).

Fig. 2. These images show a comparison between placement of the new plastic stent (PS) (a, arrow) and
the same PS 2 days later (b, arrow). The newly added PS has straightened the bile duct, and the lower end
of the stent-stone complex is separated from the bile duct wall.

Fig. 3. These images show the stent-stone complex (SSC) being grasped with grasping forceps and pulled
out (a). The length of the removed SSC is about 4 cm (b).
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