
Removal of a torn biliary stent fragment using a novel tapered-tip
sheath system

A 64-year-old woman with a severe
benign biliary stricture, resulting from a
biliary fistula after a right anterior
segmentectomy for liver metastasis
from colonic cancer, underwent endo-
scopic retrograde cholangiopancrea-
tography for a biliary inside stent ex-
change (▶Fig. 1). Initially, we attempted
stent removal using grasping forceps;
however, the thread attached to the
stent broke, making grasping difficult
(▶Fig. 2). Furthermore, the severe be-
nign stricture prevented dilation with a
balloon catheter. Despite successful re-
moval of most of the inside stent using a
snare catheter, the distal tip of the stent
remained on the peripheral side of the
stricture (▶Fig. 3). Subsequently, a novel
device (EndoSheather; Piolax, Kanagawa,
Japan) comprising a tapered-tip inner
catheter and an outer sheath with a
coaxial two-layer structure was deployed
(▶Fig. 4) [1, 2]. The device penetrated
the stricture smoothly and the radiopa-
que marker on the outer tip of the
sheath indicated that the device was
situated below the fragment (▶Fig. 5 a).
The fragment was then removed suc-
cessfully using biopsy forceps that were
inserted through the outer sheath of the
device (▶Fig. 5b–d, ▶Video 1).
In patients with hilar biliary stricture, in-
side stents sometimes migrate and break
during the removal process, leaving frag-
ments of the stent in the bile duct, from
where their removal is technically chal-
lenging [3]. Recent reports have de-
scribed the removal of foreign bodies
from the bile duct using this novel device
[4, 5]. Notably in this case, the device
enabled reliable removal of a floating
foreign body in a narrow peripheral bile
duct upstream of a severe biliary stric-
ture. This may be a result of the device’s
stricture-dilating function and its con-
comitant ability to pull the foreign body
out coaxially, enabling the removal of
floating foreign bodies that are difficult

to grasp upstream of a biliary stricture,
even in situations where the foreign
body cannot be retracted into the outer
sheath (▶Fig. 4) [2].

This device could be useful for the
removal of floating foreign bodies on
the peripheral side of biliary strictures.

▶ Fig. 1 Fluoroscopic images showing placement of a plastic biliary inside stent for a benign
biliary stricture resulting from a biliary fistula after right anterior segmentectomy.

▶ Fig. 2 Endoscopic images showing: a attempted removal of the inside stent using grasping
forceps; b the broken thread of the stent, which made it challenging to grasp.
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Video 1 A novel device is used to
allow capture of a broken biliary in-
side stent fragment beyond a biliary
duct stricture.

▶ Fig. 3 Fluoroscopic images showing: a insertion of a snare catheter for direct stent retrieval;
b a fragment of the stent that was left behind on the peripheral side of the stricture (yellow
arrows).

▶ Fig. 4 Photographs of the novel device showing: a the guidewire passing through the inner
catheter; b biopsy forceps inserted through the outer sheath after removal of the inner
catheter and guidewire; c the coaxialized stent fragment, biopsy forceps, and outer sheath
of the device; d the stent fragment dragged back into the outer sheath of the novel device.
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▶ Fig. 5 Fluoroscopic images (a–c) showing: a the radiopaque marker at the tip of the outer sheath of the device (yellow arrow) positioned just
below the stent fragment (pink arrow); b the narrow lumen on the peripheral side of the biliary stricture; c biopsy forceps inserted through the
outer sheath to grasp the stent fragment. d Photograph of the removed stent fragment.
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