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Abstract
BACKGROUND 
One challenging scenario in the treatment of biliary stricture is that post-liver 
transplantation (LT) biliary strictures cannot be accessed using endoscopic 
retrograde cholangiopancreatography (ERCP). Here, we report such a case that 
was successfully treated using a novel endoscopic technique.

CASE SUMMARY 
A 60-year-old man presented with obstructive jaundice caused by a post-LT 
biliary stricture. He underwent LT for compensated alcoholic liver cirrhosis and 
hepatocellular carcinoma. Laboratory investigations unveiled a cholestatic pattern 
of abnormalities in liver function and a total bilirubin level of 16 mg/dL. 
Magnetic resonance cholangiopancreatography revealed a stricture extending 
from the right intrahepatic bile duct into the common hepatic duct. Severe 
postoperative deformities made accessing the ampulla of Vater with a side-
viewing duodenoscope impossible. Percutaneous transhepatic biliary drainage 
(PTBD) was performed to treat biliary obstruction. Moreover, to resolve the 
stricture completely, a fully covered self-expandable metal stent (FC-SEMS) with a 
novel proximal retrievable string was deployed into the post-LT biliary stricture 
through the PTBD tract. Before inserting the stent through the PTBD tract, the 
stent with the distal string was manually inverted to ensure that the distal part 
with the string became the proximal part for later endoscopic removal. After 6 
mo, the FC-SEMS was successfully removed without complications, as the string 
was pulled out using a forward-viewing gastroscope.

CONCLUSION 
Deployment and endoscopic removal of an FC-SEMS with a novel proximal string 
through the PTBD tract may be a viable option for treating post-LT biliary 
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strictures that are inaccessible by ERCP.
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Core Tip: Post-liver transplantation biliary stricture is complex and involves many variables. There is no established method 
for its evaluation and treatment, and various approaches are needed depending on patient factors. While a fully covered self-
expandable metal stent shows good effectiveness, it is premised on endoscopic access. This case report presents a new 
solution through percutaneous stent insertion and endoscopic removal in cases where endoscopic retrograde cholangiopan-
creatography is not possible.
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INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) has become the standard treatment for benign biliary strictures 
(BBSs) associated with liver transplantation (LT) owing to the safety and efficacy of the technique[1,2]. However, a 
percutaneous transhepatic cholangioscopy (PTCS)-guided approach is sometimes required, particularly when ERCP is 
not feasible. The European Society of Gastrointestinal Endoscopy considers fully covered self-expandable metal stents 
(FC-SEMS) as the mainstay of BBS treatment[2]. Herein, we report a case of PTCS-guided insertion of an FC-SEMS with a 
proximal retrieval string in the treatment of a post-LT biliary stricture inaccessible by ERCP. This was followed by the 
successful endoscopic removal of the FC-SEMS.

CASE PRESENTATION
Chief complaints
A 60-year-old man presented with jaundice.

History of present illness
The patient denied the presence of any symptoms such as fever or abdominal pain.

History of past illness
In 2017, the patient underwent LT for compensated alcoholic liver cirrhosis with hepatocellular carcinoma.

Personal and family history
There was no other special personal or family history.

Physical examination
There were no unusual findings on physical examination.

Laboratory examinations
Laboratory investigations revealed a cholestatic pattern of abnormalities in the liver function with a total bilirubin level of 
16 mg/dL.

Imaging examinations
Magnetic resonance cholangiopancreatography revealed a stricture extending from the right intrahepatic bile duct 
(IHBD) to the common hepatic duct (Figure 1). Therefore, ERCP was planned for the management of the post-LT biliary 
stricture. Although a forward-viewing gastroscope could reach the ampulla of Vater, a side-viewing duodenoscope was 
unable to reach the same extent due to severe postoperative deformities, including those at the gastric antrum and 
duodenal bulb. Percutaneous transhepatic biliary drainage (PTBD) was performed to achieve biliary decompression 
(Figure 2). During PTBD, it was impossible for the guidewires to pass through the post-LT biliary stricture.
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Figure 1 Magnetic resonance cholangiopancreatography. A complete obstruction was observed from the right intrahepatic bile duct to the common 
hepatic duct segment with upstream dilatation of the biliary trees.

Figure 2 Percutaneous transhepatic biliary drainage. An obstruction was observed at the confluence of the right intrahepatic bile duct (IHBD). However, the 
guidewire could not pass through the obstruction. An 8.5 Fr catheter was placed in the right IHBD.

FINAL DIAGNOSIS
PTCS is imperative for the accurate diagnosis of strictures and their resolution. After 1 wk, the PTBD tract was sequen-
tially dilated using a Mustang balloon dilatation catheter (Boston Scientific, Marlborough, MA, United States), 8 mm in 
diameter. An 18 Fr PTCS catheter (Akita Sumitomo Bakelite Co. Ltd., Japan) was maintained in situ for 2 wk to facilitate 
tract maturation. A slit-like stricture opening was detected using PTCS (Figure 3A), and a guidewire was inserted 
through the opening into the common bile duct and duodenum. Additionally, an 18 Fr PTCS catheter was inserted after 
stricture dilation to resolve the stricture. Maintenance of the catheter in place for 3 mo was planned (Figure 3B). However, 
the catheter abruptly migrated into the right IHBD approximately 2 mo after insertion. Cholangioscopy revealed a near-
complete obstruction of the previously dilated biliary stricture (Figure 4).
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Figure 3 Percutaneous transhepatic cholangioscopy. A: The slit-like orifice of the right intrahepatic bile duct stricture was detected using percutaneous 
transhepatic cholangioscopy (PTCS); B: An 18 Fr PTCS catheter was successfully inserted.

Figure 4 Follow-up percutaneous transhepatic cholangioscopy. Subsequent cholangioscopy after catheter dislocation displayed almost complete 
occlusion of the stricture orifice.

TREATMENT
The insertion of a removable FC-SEMS through the PTBD tract was considered a definitive solution for post-LT biliary 
strictures with a low risk of recurrent PTCS catheter migration. The Kaffes stent (Taewoong Medical, South Korea) is a 
removable FC-SEMS with a radiopaque retrievable string as the distal attachment. For the endoscopic removal of the 
Kaffes stent inserted through the PTBD tract, the stent was manually inverted so that the distal part with a retrievable 
string became the proximal part before stent insertion. The stent was slowly deployed over the stricture under fluoro-
scopic guidance. Furthermore, the stent was initially inserted up to the third portion of the duodenum and slowly pulled 
back to the post-LT biliary stricture for the string to spontaneously change direction and be positioned correctly within 
the duodenal lumen (Figure 5A, Video 1). After the string was confirmed to be well-stretched in the duodenal lumen, the 
stent was positioned approximately over the stricture site and then deployed (Video 2). Subsequent cholangiography 
revealed that the stent had blocked the branches of the right proximal IHBD (Figure 5B). The proximal end of the stent 
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Figure 5 Insertion process of an inverted metallic stent. A: An inverted metallic stent was pushed sufficiently to allow the string to spread well into the 
duodenal lumen; B: The first branches of the right intrahepatic bile duct were blocked by the stent end; C: The string was captured using a snare through a 
gastroscope and pulled carefully; D: Finally, the metallic stent was properly placed into the stricture without peripheral bile duct obstruction.

was adjusted to be distal to the right IHBD bifurcation to prevent obstruction of the branches of the right IHBD. Simultan-
eously, the string was carefully pulled using a forward-viewing gastroscope with a snare (Figure 5C and D).

OUTCOME AND FOLLOW-UP
After 6 mo, the Kaffes stent was removed without complications, as the string was pulled out following the same 
technique using a forward-viewing gastroscope (Figure 6).

DISCUSSION
Despite advances in endoscopic techniques, post-LT biliary strictures have recently been regarded as among the most 
difficult complications to address[3]. Post-LT biliary strictures are often complex, associated with recurrences, and 
inaccessible by ERCP. Numerous studies have demonstrated that the treatment of complex post-LT biliary strictures 
requires multiple modalities, including interventional radiologic and endoscopic techniques[4]. A recent meta-analysis 
displayed that multiple plastic stents and removable FC-SEMSs are equally effective and safe procedures for managing 
refractory biliary strictures or as primary treatment[5]. However, removable FC-SEMSs are favored over the aforemen-
tioned options[5].

When post-LT biliary strictures are inaccessible by ERCP, the resolution of the biliary strictures can be challenging. In 
this context, PTBD plays an important role as a salvage procedure in the treatment of acute cholangitis. However, long-
term maintenance of PTBD is associated with significant patient distress and risk of various complications, including 
catheter dislodgement, bleeding, infection, and bile leakage[6]. A non-removable FC-SEMS may be inserted through the 
PTBD tract to prevent complications associated with the long-term maintenance of PTBD. However, long-term placement 
of a non-removable FC-SEMS could also lead to various serious complications such as stent occlusion, stone formation, 
secondary biliary cirrhosis, and death[7,8].

In the present case, an FC-SEMS with a novel proximal retrieval string was successfully deployed into a post-LT biliary 
stricture through the PTBD tract. After 6 mo, the FC-SEMS was removed without complications, by pulling out the string 
using a forward-viewing gastroscope with a snare. To the authors’ knowledge, in the English literature, this was the first 
endoscopic removal of an FC-SEMS with a novel proximal string inserted through the PTBD tract for the treatment of 
post-LT biliary stricture[3-5]. An alternative approach to treating BBS involves the insertion of a removable FC-SEMS 
through a PTBD tract. In this method, the stent with a distal string is inserted in the conventional direction, and the string 
is fixed to the skin[9]. This carries a risk of peripheral stent migration along the string, infection through the string tract, 
and additional PTCS for stent removal[9].

The cause of BBS varies in patients, from post-LT biliary stricture to chronic inflammation[1]. Despite these various 
causes, a removable FC-SEMS is the preferred treatment for providing stricture resolution with sustained patency and 
reducing the number of endoscopic sessions[1]. In the present case, where a stricture was inaccessible by ERCP, either 
multiple plastic stents or an FC-SEMS would be considered to prolong patency. Regarding the number of PTBD sessions, 
a manually rearranged FC-SEMS attached to a proximal string was selected and deployed through the PTBD tract to 
facilitate stricture resolution in one session. This case demonstrates that the deployment of an FC-SEMS with a proximal 
string is a viable option for biliary strictures that are inaccessible by ERCP. Endoscopic ultrasonography (EUS)-guided 
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Figure 6 Removal of the metallic stent. A: The retrieved string was captured through a forward-viewing gastroscope with a snare; B: And then, the stent was 
slowly pulled into the stricture site while the position and orientation of the string were maintained.

biliary drainage is also a salvage technique for strictures that are inaccessible by ERCP[1]. In this setting, FC-SEMS with a 
proximal string can help in EUS-guided antegrade biliary drainage for BBSs.

Traditionally, removable FC-SEMSs with distal strings have been inserted using ERCP. If an FC-SEMS inserted 
through the PTBD tract can be removed by pulling the string using endoscopy, the stent should be inverted so that the 
distal string becomes the proximal string before insertion through the tract. As this type of removable FC-SEMS was not 
available, rearrangement of the FC-SEMS was manually performed immediately before the procedure in the present case. 
No difficulties were encountered in rearranging the inverted FC-SEMS. Another technical point for consideration is the 
change in the string direction. During FC-SEMS insertion, the string was directed toward the liver. However, the 
direction of the string should be changed so that it faces the duodenum with the distal end positioned adjacent to the 
duodenum for endoscopic removal. To change direction, the FC-SEMS was initially inserted into the third portion of the 
duodenum and slowly pulled back into the post-LT biliary stricture. As the FC-SEMS was being pulled back, the string 
spontaneously changed direction.

CONCLUSION
In summary, a post-LT biliary stricture complicated by obstructive jaundice was treated by the placement of a removable 
FC-SEMS through a PTBD tract. Initially, PTBD played a central role as a salvage procedure for treating biliary 
obstruction in post-LT biliary strictures that were inaccessible by ERCP. A removable FC-SEMS inserted through the 
PTBD tract successfully resolved the stricture in one session. The endoscopic removal of an FC-SEMS with a novel 
proximal string through the PTBD tract may be a feasible option for the treatment of post-LT biliary strictures that are 
inaccessible by ERCP.
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