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Abstract

BACKGROUND

Endoscopic therapy using multiple plastic stents (MPSs) is the standard therapy for
postorthotopic liver transplantation (p-OLT) anastomotic biliary stricture (ABS).
However, this approach demands repeated procedures. Recent studies using fully
covered self-expandable metallic stents (FCSEMS) have shown encouraging results,
but migration occurs in 10% to 40% of cases. The objective of this retrospective study
was to evaluate the efficacy of endoscopic treatment using FCSEMS with an anti-

migration system (Am-FCSEMS) in patients with p-OLT ABS.

AIM
This study aimed to evaluate the efficacy of endoscopic treatment using an Am-

FCSEMS in patients with p-OLT ABS.

METHODS

This study was conducted in a private tertiary care centre in Sao Paulo, Brazil and was
approved by our institution's Human Research Committee. From April 2018 to
October 2020, regardless of previous endoscopic treatment (MPS or FCSEMS), 17
patients with p-OLT ABS and indications for endoscopic therapy were included in
this study. The exclusion criteria were pregnancy, nonanastomotic biliary or hilar
stricture, hepatic artery stenosis/thrombosis, isolated biliary fistulae, a distance
shorter than 2 cm from the stricture to the hepatic hilum, and patient refusal. The
primary endpoint was the efficacy of p-OLT ABS endoscopic treatment using an Am-
FCSEMS that remained in place for a 12-mo period. Biliary sphincterotomy was
performed in patients with native papilla, and an Am-FCSEMS (10 mm in final
diameter and 60 or 80 mm in length) was placed (Hanarostent™ MI Tech, Co). Balloon

stricture dilation was performed only if necessary to introduce the stent.

RESULTS
Three patients were excluded due to loss to follow-up before stent removal. Among

the 14 patients included and followed, 7 were women, and the average age was 56
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years (range: 28-76). The average period of Am-FCSEMS placement was 362 + 109 d.
Technical success occurred in all 14 patients (100%). There were no cases of distal stent
migration. Complete resolution of the stricture occurred in 13/14 patients (92.85%).
Adverse events occurred in 3/14 patients (21.42%): 2 patients with mild acute
pancreatitis (14.28%) and 1 patient (7.14 %) with stent dysfunction (occlusion by biliary
sludge and stones, which was treated endoscopically without the need for stent
removal). No deaths occurred related to therapy. All stents were removed using
foreign body forceps or snares without difficulty. After Am-FCSEMS removal, all 13
patients who had ABS resolution were followed-up for an average of 411+ 172 d, and

there was no stricture recurrence or need for further endoscopic therapy.

CONCLUSION
In this retrospective study, endoscopy therapy using an Am-FCSEMS for p-OLT ABS
was safe and effective, with a high stricture resolution rate that was probably due to

the absence of stent migration.

Key Words: Liver transplantation; Endoscopy; Endoscopic retrograde

cholangiopancreatography; Biliary strictures; Self-expandable metallic biliary stents

Pinheiro LW, Martins FP, De Paulo GA, Contini MLC, Ferrari AP, Della Libera E.
Endoscopic therapy using a self-expandable metallic stent with an anti-migration
system for postorthotopic liver transplantation anastomotic biliary stricture. World |

Gastrointest Endosc 2022; In press

Core Tip: This retrospective study evaluated the efficacy of endoscopic treatment
using an anti-migration fully covered self-expandable metallic stents (Am-FCSEMS)
in patients with postorthotopic liver transplantation (p-OLT) anastomotic biliary
stricture (ABS). Technical success occurred in all patients (100%). Stricture resolution
occurred in 13/14 patients (92.85%). Adverse events occurred in 3/14 patients
(21.42%). There were no cases of distal stent migration. After Am-FCSEMS removal,

all 13 patients who had ABS resolution were followed-up for an average of 411 d, and
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there was no stricture recurrence or need for further endoscopic therapy. Endoscopic
therapy using an Am-FCSEMS for p-OLT ABS is safe and effective, with a high

stricture resolution rate, probably due to the absence of stent migration.

INTRODUCTION

Biliary tract lesions are common postoperative adverse events (AEs) after orthotopic
liver transplantation (OLT). Anastomotic biliary strictures (ABSs) occur most
frequently and are responsible for approximately 40% of all complications after OLTI!-
g

Endoscopic balloon dilation followed by placement of side-by-side multiple

plastic stents (MPSs) inrepeated procedures every 3-4 mo, up to 12 mo, is the standard
treatment for ABS. This treatment strategy has a high success rate, ranging from 70%
to 100%(1.51.
Despite such a high success rate, this strategy demands repeated procedures(¢-l.
Recent studies using fully covered self-expandable metallic stents (FCSEMS) have
shown encouraging results, with resolution rates similar to those observed with the
MPS strategyl57.10. However, a high FCSEMS migration rate of between 10% and 40%
has been reported, which is a possible limitation for its usel57.101.

We hypothesized that a FCSEMS with an anti-migration system (Am-FCSEMS)
could be an alternative for postorthotopic-OLT (p-OLT) ABS treatment.

Recently, a study with promising results compared the use of an Am-FCSEMS
with other types of conventional metallic stents in regards to the p-OLT ABS
resolution rate and their respective migration ratesl!1l.

The objective of this study was to evaluate the efficacy of endoscopic treatment

using an Am-FCSEMS in patients with p-OLT ABS.

MATERIALS AND METHODS

This study was conducted at Hospital Israelita Albert Einstein (HIAE), Sao Paulo,
Brazil. HIAE is a private tertiary care referral centre where approximately 150 OLTs

are performed yearly.
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Patients
From April 2018 to October 2020, 17 patients between 18 and 76 years of age diagnosed
with p-OLT ABS who were referred to the endoscopy unit were considered for
inclusion in this retrospective study, regardless of previous endoscopic treatment
(MPS or FCSEMS). The exclusion criteria were pregnancy, nonanastomotic biliary or
hilar stricture, hepatic artery stenosis/thrombosis, isolated biliary fistulae, and patient
refusal. To avoid the risk of biliary intrahepatic duct occlusion secondary to stent
placement, a distance shorter than 2 cm from the stricture to the hepatic hilum was
also considered an exclusion criterion.

This study was conducted in accordance with the World Medical Association
Declaration of Helsinki Ethical Principles for Medical Research Involving Human
Subjects and was approved by our institution's Human Research Committee. The

patients provided written informed consent prior to inclusion in the study.

Procedures

Endoscopic retrograde cholangiopancreatography (ERCP) was performed using a
therapeutic video duodenoscope (TJF-180 Olympus Optical Co., Ltd., Tokyo, Japan)
with patients under monitored anaesthesia. After selective biliary cannulation,
cholangiography was performed for the evaluation and characterization of biliary
stricture, followed by the passage of a guidewire. After positioning the guidewire,
biliary sphincterotomy was performed in patients with native papilla, and an Am-
FCSEMS (10 mm in final diameter and 60 or 80 mm in length, BCT Hanarostent™ M.
Tech, Co.) was placed (Figure 1A and B). Balloon dilation of the stricture was
performed only if necessary to introduce the stent. According to the physician’s
choice, the length of the stent was determined during cholangiography to place the
proximal end between the stricture and the hepatic hilum and the distal end in the
duodenum. Patients were followed up for clinical signs of biliary obstruction and

scheduled to have the stent removed after 12 mo if no complications occurred.

Endpoints
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The primary study endpoint was the efficacy of the endoscopic treatment of p-OLT
ABS using an Am-FCSEMS for a 12-mo period. Efficacy was evaluated based on ABS
resolution. After stent removal, the biliary stricture was considered resolved if there
was no stricture observed on cholangiography or a minimum stricture that allowed
the passage of a 12-mm inflated extractor balloon without difficulty. Secondary
endpoints were technical success (defined as stent placement), adverse effects related

to ERCP (bleeding or pancreatitis), and stent dysfunction (migration or obstruction).

RESULTS

A total of 17 patients were included. Three patients were excluded due to loss to
follow-up before stent removal (12 mo) (Figure 2). The average age of the 14 patients
included and followed was 56 years (range: 28-76); 7 women had an average age of 42
+11.2 years, and 7 men had an average age of 69 + 5.8 years. Patient characteristics are
shown in Table 1. Among the 14 patients, 8 (57.14%) had already undergone treatment
with FCSEMS and/or MPSs, but endoscopic management was considered
unsuccessful, with an average number of procedures before inclusion in this study of
2.25 +1.04 (range: 1-4). The other 6 patients (42.85%) received an Am-FCSEMS as the
first treatment. Regardless of previous treatment, the average interval from p-OLT to
the first ERCP was 116 wk (range: 4-570). The average duration of placement of an
Am-FCSEMS in this study was 362 + 109 d (range: 226-609). The length of stent
placement was 6 cm in 8 patients and 8 cm in 6 patients. Technical success (stent
placement) occurred in all 14 patients (100%). The clinical follow-up after stent
removal was 411 + 172 d (range: 55-692). All stents were removed using foreign body
forceps or snares without any technical difficulty (Figure 1C).

Complete resolution of the stricture occurred in 13/14 patients (92.85%). Only 1
patient (7.14%) experienced endoscopic treatment failure after 338 d with the stent in
place, which was determined by cholangiography as persistence of stricture. This
patient was referred for endoscopic treatment using MPSs for a longer period. AEs
occurred in 3 out of 14 patients (21.42%). There were 2 patients (14.28%) with mild
acute pancreatitis and 1 patient (7.14%) with stent dysfunction (occlusion by biliary

sludge and stones with cholangitis), which was treated endoscopically without the
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need for stent removal. There was no distal migration of the stent in any patient (Table
2). There was no mortality related to ERCP and/ or endoscopic therapy with the stent.
After removal of the Am-FCSEMS, all 13 patients who had ABS resolution were
followed-up (411 + 172 d), and there was no need for further endoscopic therapy or

stricture recurrence. Two patients died from causes unrelated to endoscopy therapy.

DISCUSSION

Our present study shows that p-OLT ABS treatment with an Am-FCSEMS is effective
and safe, with a stricture resolution rate of 92.85%, which is comparable to the results
of other studies involving MPSsl52121 and FCSEMSs!>713]. In our study, the average
time between liver transplantation and endoscopy therapy for ABS was lengthy (116
wk), which may have impacted the results and thus, is a possible limitation of this
studyB8l. Nevertheless, our results were comparable with those of other studies that
used this anti-migration stent modell'1l.

The longer stent maintenance period (12 mo) in our study in relation to other
studies with metallic stents>”] and the absence of migration possibly related to the
antimigration mechanism may have contributed to the favourable result observed in
our patients.

The technical success rate of 100% in this series, which is comparable to that in
other studiesl®1214], demonstrates the applicability of this technique. No patients
experienced distal migration of the stent. As described in previous studies, the main
disadvantage of using FCSEMS is the high migration rate of up to 37.5%[10.121415] [t is
possible that treatment with an Am-FCSEMS may present better results due to the
lower risk of migration and longer stent patency. Although in our study assessment
of costs was not an included objective, it is possible that since this stent has a lower
migration rate its use could result in a lower number of procedures and thus lower
costs, but this hypothesis should be verified in future controlled studies.

The AEs observed with ERCP-related therapy and/or stenting were mild
pancreatitis and delayed stent obstruction. All patients in whom the stent was placed
underwent biliary sphincterotomy, and mild acute pancreatitis was related to the

ERCP procedure in 2 out of the 14 patients (14.2%). Despite this higher rate of
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complications compared to that in the literaturel>71l, these patients underwent
successful clinical treatment. Stent dysfunction (obstruction) occurred late and was
caused by biliary sludge or stones, with jaundice and cholangitis occurring in only one
patient (7.1%). This complication and its endoscopic treatment with or without stent
replacement is described in the literaturel>¢l. This patient was treated with antibiotics
and endoscopy without the need for stent replacement.

No complications occurred during stent removal. In this study, no serious
complications or deaths related to endoscopic treatment were reported.

The average follow-up of patients who had stricture resolution after removal of
the metallic stent was 411 d. There was no ABS recurrence during follow-up. This
positive result may be related to the prolonged maintenance of the metallic stent,
which was longer than 6 mol231.

Considering the treatment of patients with p-OLT ABS, the use of FCSEMSs may
be an interesting alternative in relation to MPS therapy, considering FCSEMS
placement presents comparable results with fewer ERCP proceduresl*5710. However,
spontaneous stent migration may be a limitation of FCSEMS placement/101214],

This retrospective study has some limitations, such as a small sample size from a
single centre. Another limiting point for this study is the lack of a control group.
However, our results showed that treatment with Am-FCSEMS can be an alternative
for patients with p-OLT ABS. Therefore, prospective and comparative studies should
be encouraged to evaluate the efficacy of endoscopic treatment using Am-FCSEMS
versus MPSs. Nevertheless, we present similar results for the resolution of ABS
compared to those in other studies using MPSs and FCSEMSs as well as a recent study
using an Am-FCSEMS. In this series, the advantage of treatment using an Am-
FCSEMS in relation to treatment with MPSs was the need for only two ERCP
procedures over 12 mo, while the advantage in relation to FCSEMS therapy was the

absence of migration.

CONCLUSION
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In conclusion, in this retrospective study, endoscopy therapy using an Am-FCSEMS
or flaps for p-OLT ABS is safe and effective, with the stricture’s high-resolution rate

probably being due to the absence of stent migration.

ARTICLE HIGHLIGHTS

Research background
Endoscopic therapy using multiple plastic stents is the standard therapy for
postorthotopic liver transplantation (p-OLT) anastomotic biliary stricture (ABS).
However, this approach demands repeated procedures. Recent studies using fully
covered self-expandable metallic stents (FCSEMS) have shown encouraging results,
but migration occurs in 10% to 40% of cases. We hypothesized that a FCSEMS with an

anti-migration system (Am-FCSEMS) could be an alternative for treatment in patients

with p-OLT ABS.

Research motivation
The efficacy of treatment using an Am-FCSEMS for p-OLT ABS is not yet well
established. The outcomes of endoscopic treatment using this type of stent have

become clinically relevant.

Research objectives
This study aimed to evaluate the efficacy of endoscopic treatment using an Am-

FCSEMS in patients with p-OLT ABS.

Research methods

This study was conducted in a private tertiary care centre in Sao Paulo, Brazil. From
April 2018 to October 2020, patients with p-OLT ABS and indications for endoscopic
therapy were included in this study, and an Am-FCSEMS (10 mm in final diameter
and 60 or 80 mm in length) was placed (Hanarostent MI Tech, Co).

Research results
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Technical success occurred in all 14 patients (100%). There were no cases of distal stent
migration. Complete resolution of the stricture occurred in 13/14 patients (92.85%).
Adverse events occurred in 3/14 patients (21.42%): 2 patients with mild acute
pancreatitis and 1 patient with stent dysfunction (occlusion). No deaths occurred
related to therapy. After Am-FCSEMS removal, all 13 patients who had ABS
resolution were followed-up for an average of 411+ 172 d, and there was no stricture

recurrence or need for further endoscopic therapy.

Research conclusions
Endoscopy therapy using an Am-FCSEMS for p-OLT ABS is safe and effective, with
the stricture’s high-resolution rate probably being due to the absence of stent

migration.

Research perspectives
This study shows that treatment using Am-FCSEMS has a high rate of stenosis
resolution, probably due to the absence of stent migration, and may result in a lower

number of procedures.
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