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F ! ic (post-liver
<2 cm from hilum — MPSs
22 cm from hilum — MPSs or FCSEMS

Chronic pancreatitis 655
Biliary stricture — FCSEMS

Primary sclerosing cholangitis
High grade stricture — Balloon dilation — no stent

Stricture of unconfirmed aetiology
Until malignancy excluded — Avoid USEMS

EUS-CDS, i guided
PTBD, percutaneous transhepatic biliary drainage; USEMS, uncovered SEMS.

Authors

Distal

P ive / dj / palliative — 10-mm SEMS
ERCP failure or unfeasible:

No duodenal stricture — EUS-HGS or EUS-CDS
Duodenal stricture — EUS-HGS

Persistent failure — PTBD

Hilar

Bismuth I-II: palliative intent: ERCP + SEMS

Bismuth Il1-IV: palliative intent

Target >50%-70% liver-volume drainage (viable, nonatrophic segments)
with ERCP +/— EUS-HGS +/- PTBD

Stent choice — MPSs vs USEMS:

MPSs when strategy undefined / nonexpert center

USEMS when biopsy-proven / unresectable / expert center
Aim to predict complete drainage before stenting

EUS-HGS, EUS-guided hepaticogastrostomy; FCSEMS, fully covered self-expandable metal stent; MPSs, multiple plastic stents;
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MAIN RECOMMENDATIONS

Benign biliary strictures

1 ESGE suggests temporary insertion of multiple plastic
stents (MPSs) to treat postcholecystectomy benign biliary
strictures.

A fully covered self-expandable metal stent (FCSEMS) can
be considered in these patients when the stricture is loca-
ted >2 cm distally from the main hepatic confluence or for
patients who are noncompliant with repeated endoscopic
retrograde cholangiopancreatographies (ERCPs).

2 ESGE suggests treating anastomotic biliary strictures fol-
lowing liver transplantation with either MPSs or temporary
insertion of an FCSEMS when located >2cm distally from
the main hepatic confluence.

3 ESGE suggests treating biliary strictures secondary to
chronic  pancreatitis with temporary insertion (6-
12 months) of an FCSEMS.

4 ESGE suggests using balloon dilation alone for high grade
biliary strictures secondary to primary sclerosing cholangi-
tis. There is no added benefit of stenting following balloon
dilation, and stenting may increase the risk of adverse
events.

5 ESGE suggests avoiding the insertion of uncovered
SEMSs (USEMSs) for the drainage of extrahepatic biliary ob-
struction of unconfirmed etiology.

Distal malignant biliary strictures

6 ESGErecommendsthe endoscopic placementofa 10-mm
diameter SEMS for preoperative biliary drainage (PBD) of
extrahepatic malignant biliary obstruction (MBO).

7 ESGErecommends the endoscopic placementofa 10-mm
diameter SEMS for neoadjuvant biliary drainage of extra-
hepatic pathologically confirmed MBO.

8 ESGE recommends endoscopic over surgical or percutan-
eous biliary drainage for primary decompression of inoper-
able, extrahepatic MBO.

Hilar malignant biliary strictures

9 ESGE recommends ERCP over percutaneous transhepatic
biliary drainage (PTBD) for PBD in hilar malignant obstruc-
tion.

10 ESGE suggests palliative drainage of malignant hilar
strictures by means of ERCP for Bismuth types I-Il. For
Bismuth 1lI-1V, ERCP or a combination of ERCP with endo-
scopic ultrasound-guided biliary drainage (EUS-BD) is pref-
erable over primary PTBD. Complementary drainage using
PTBD might be required in some cases.

11 ESGE suggests obtaining drainage of more than 50%,
and ideally 70% or more, of the viable nonatrophic liver vol-
ume for palliative drainage of proven malignant Bismuth II-
IV strictures, using a multimodal approach (EUS-BD/PTBD if
needed, as complementary methods to ERCP).

12 ESGE suggests using either plastic stents or USEMSs for
palliative drainage of proven malignant hilar obstruction.
ESGE suggests a plastic stent when the optimal drainage
strategy has not been defined. ESGE suggests using a
USEMS in expert centers to reduce the need for revisional
procedures based on the patient’s expected survival and
the likelihood of achieving complete biliary drainage.

Malignant biliary stricture in cases of failed or
unfeasible ERCP

13 ESGE recommends EUS-BD over PTBD in cases of malig-
nant biliary stricture following failed or unfeasible ERCP.

In patients with distal stricture, ESGE suggests using EUS-
guided hepaticogastrostomy (EUS-HGS) where a duodenal
stricture is present, and either EUS-HGS or EUS-guided
choledochoduodenostomy where there is no duodenal
stricture.

ESGE suggests using PTBD when EUS-BD fails or is not feasi-
ble.
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ABBREVIATIONS

ABS anastomotic biliary stricture
AE adverse event

BBS benign biliary stricture

CBD common bile duct

DBE double-balloon enteroscopy

DPPT double-pigtail plastic stent
EA-ERCP enteroscopy-assisted ERCP

EBD endoscopic balloon dilation

EDGE endoscopic ultrasound-directed transgastric
ERCP

ERCP endoscopic retrograde cholangiopancreato-
graphy

EUS endoscopic ultrasound

EUS-BD EUS-guided biliary drainage

EUS-CDS EUS-guided choledochoduodenostomy
EUS-GBD EUS-guided gallbladder drainage
EUS-HGS EUS-guided hepaticogastrostomy
EUS-H]S EUS-guided hepaticojejunostomy

SOURCE AND SCOPE

This guideline is an official statement of the European
Society of Gastrointestinal Endoscopy (ESGE). ESGE
guidelines represent a consensus of best practice based
on the available evidence at the time of preparation.
They are intended to be an educational tool to provide
information that may support endoscopists in providing
care to patients.

1 Introduction

Biliary strictures, defined as a narrowing of the intrahepatic or
extrahepatic biliary system, with concomitant upstream biliary
duct dilatation, are associated in most cases with symptoms
(e.g. jaundice, pruritus, or sepsis secondary to cholangitis or liv-
er abscesses) or with a risk of long-term complications such as
secondary biliary cirrhosis, justifying the need for clinical inter-
vention. Given the differences in their specific management,
the required work-up to distinguish benign from malignant ori-
gins of a biliary stricture, appropriately adapted for its location
and presentation, has been addressed by a previous guideline
[1]. Several minimally invasive technical approaches have been
developed over time to treat biliary strictures by dilation and/or
stenting using endoscopic retrograde cholangiopancreatogra-
phy (ERCP), percutaneous transhepatic biliary drainage
(PTBD), or, more recently, endoscopic ultrasound-guided bili-
ary drainage (EUS-BD). These techniques have been demon-
strated to be associated with lower morbidity compared with
surgery, and should be tailored to the etiology, clinical situa-
tion, and anatomy of each patient.

The European Society of Gastrointestinal Endoscopy (ESGE)
commissioned this guideline in 2025 to deal specifically with

EUS-RV  EUS-assisted rendezvous biliary drainage
technique

FCSEMS fully covered SEMS

LAMS lumen-apposing metal stent

LA-ERCP laparoscopy-assisted ERCP

MBO malignant biliary obstruction

MPSs multiple plastic stents

MRCP magnetic resonance cholangiopancreatography

NBS nonanastomotic biliary stricture

PBD preoperative biliary drainage

PCSEMS partially covered SEMS

PEP post-ERCP pancreatitis

PSC primary sclerosing cholangitis

PTBD percutaneous transhepatic biliary drainage

RCT randomized controlled trial

RYGB Roux-en-Y gastric bypass

SBE single-balloon enteroscopy

SEMS self-expandable metal stent
USEMS  uncovered SEMS

biliary stricture management, updating the previous 2018 ver-
sion of the biliary stenting guidelines [2] and harmonizing the
clinical perspective with the therapeutic EUS guidelines pub-
lished in 2022 [3]. The present work is independent of the
biliary stricture diagnosis guideline (2025) [1], the chronic pan-
creatitis management guideline updated in 2018 [4], and the
ERCP adverse event (AE) guidelines (2020) [5]. The goal of this
guideline is to provide evidence-based recommendations
(based on Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) criteria [6]) focusing on the fol-
lowing sections: benign biliary stricture (BBS), malignant biliary
stricture, surgically altered anatomy or inaccessible papilla, and
second attempts after failure. Recommendations are issued
focusing on the implications for patients.

2 Methods

The ESGE Guidelines Committee Chair (K.T.) appointed a leader
(A.L.) who invited a list of authors (the panel) to participate in
project development, and four task forces were created to
deal with different aspects of the guideline. Task force mem-
bers were allocated to different task forces (Table1s, see
online-only Supplementary material) and were asked to dis-
close any potential financial or intellectual conflicts of interest.
The guideline was developed using the GRADE framework [6]
(Table2s). The relevant clinical questions were developed a
priori, listed in the PICO (patient, intervention, control, out-
come) format, and validated by the panel (Table 3s).

Each task force performed a systematic literature search
using PubMed/MEDLINE, Embase, Scopus, and the Cochrane li-
brary, with the help of a professional librarian, and with added
manual searches, to identify publications from 2017 to August
2024 (restricted to papers published in the English language),
focusing on meta-analyses and published prospective studies,
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particularly randomized controlled trials (RCTs), performed in
humans. Further manual searches were performed up to 2025
at the time of final manuscript editing to ensure coherent
updated discussion. Retrospective analyses and pilot studies
were also included if they addressed topics not covered in the
prospective studies. After further exploration of their content,
all relevant articles were included and summarized in the litera-
ture tables for the key topics. Further details on the methodol-
ogy of ESGE guideline development have been reported else-
where [7].

In addition, various exchanges and an on-site meeting were
held during ESGE Days 2025 with the guideline leader (A.L.) and
the task force leaders to discuss and finalize the recommenda-
tions. When an adaptation of a recommendation and its quality
of evidence was needed, decisions were taken after obtaining a
consensus among involved authors, taking into account its
implementation, feasibility, cost/resource use, need of specific
expertise, and implications, and the justification was added in a
specific paragraph at the end of the relevant section of the
guideline.

By November 2025, a draft of all the recommendations was
prepared. Following approval by the leader (A.L.), the draft was
reviewed by two members of the ESGE Governing Board and by

external reviewers, and it was then sent for further comments
to the ESGE National Societies and individual members. After
agreement on a final version, the manuscript was submitted to
the journal Endoscopy for publication. All authors agreed on the
final version of the manuscript. The Guideline was issued in
2026 and will be considered for review if new and relevant evi-
dence becomes available. Any updates to the Guideline in the
interim period will be noted on the ESGE website: www.esge.
com/esge-guidelines.html.

3 Recommendations

A summary of the main recommendations and comparison with
the 2018 (stenting) and 2022 (therapeutic EUS) guidelines is
presented in » Table 1. An illustration of the new main recom-
mendations is presented in » Fig. 1.

> Table1 ESGE biliary stricture management guideline update 2025: summary of recommendations.

a) Benign biliary strictures

2017 endoscopic biliary stenting guideline
Benign biliary strictures

ESGE recommends temporary insertion of multiple plastic stents (MPSs)
or of a fully covered SEMS for treatment of benign biliary strictures.
Strong recommendation, moderate quality evidence.

The choice between the two strategies depends on the etiology of the
stricture, its location, the CBD diameter, and endoscopist experience.

ESGE suggests, for multiple plastic stenting, insertion of the maximum
number of stents possible every 3-4 months for a total duration of 12
months and, for treatment with FCSEMS, insertion of an 8-10-mm
diameter FCSEMS for a dwell stenting period of 6 months.

Weak recommendation, low quality evidence.

Postcholecystectomy biliary stricture

ESGE suggests temporary insertion of MPSs for the treatment of benign
biliary strictures complicating cholecystectomy; an FCSEMS can be an
alternative for strictures located >2 cm from the main hepatic conflu-
ence.

Weak recommendation, moderate quality evidence.

Anastomotic stricture after liver transplantation

ESGE suggests temporary insertion of MPSs for the treatment of benign
anastomotic biliary strictures following orthotopic liver transplantation
pending further evidence about FCSEMS.

Weak recommendation, moderate quality evidence

Nonanastomotic stricture after liver transplantation

2025 update on endoscopic biliary stricture management

Updated by pathology type.

Updated by pathology type.

ESGE suggests temporary insertion of MPSs to treat postcholecystect-
omy benign biliary strictures.

An FCSEMS can be considered in these patients when the stricture is
located >2 cm distally from the main hepatic confluence or for patients
who are noncompliant with repeated ERCPs.

Conditional recommendation, very low quality of evidence.

ESGE suggests treating anastomotic biliary strictures following liver
transplantation with either MPSs or temporary insertion of an FCSEMS
when located >2 cm distally from the main hepatic confluence.
Conditional recommendation, low quality of evidence.

ESGE suggests managing nonanastomotic biliary strictures amenable to
endoscopic treatment following liver transplantation with temporary
insertion of MPSs together with balloon dilation if needed.

Conditional recommendation, very low quality of evidence.
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Chronic pancreatitis-associated biliary stricture

ESGE suggests the temporary insertion of MPSs or of an FCSEMS for
treating benign biliary strictures related to chronic pancreatitis.
Weak recommendation, moderate quality evidence.

Primary sclerosing cholangitis-associated biliary stricture

PSC guidelines 2017

ESGE/EASL suggest that the choice between stenting and balloon dila-
tion should be left to the endoscopist’s discretion.

Weak recommendation, low quality evidence.

b) Malignant biliary strictures

ESGE suggests treating biliary strictures secondary to chronic pancrea-
titis with temporary insertion (6-12 months) of an FCSEMS.
Conditional recommendation, low quality of evidence.

ESGE suggests using balloon dilation alone for high grade biliary stric-
tures secondary to PSC. There is no added benefit of stenting following
balloon dilation, and stenting may increase the risk of adverse events.
Conditional recommendation, low quality of evidence.

2017 endoscopic biliary stenting guideline
Suspected malignant biliary obstruction

ESGE recommends against the insertion of USEMS for the drainage of
extrahepatic biliary obstruction of unconfirmed etiology.
Strong recommendation, low quality evidence.

Extrahepatic malignant biliary stricture: preoperative

ESGE recommends against routine preoperative biliary drainage in pa-
tients with malignant extrahepatic biliary obstruction; preoperative
biliary drainage should be reserved for patients with cholangitis, severe
symptomatic jaundice (e.g. intense pruritus), or delayed surgery, or for
before neoadjuvant chemotherapy in jaundiced patients.

Strong recommendation, moderate quality evidence.

ESGE recommends the endoscopic placement of a 10-mm diameter
SEMS for preoperative biliary drainage of extrahepatic MBO.
Strong recommendation, moderate quality evidence.

Extrahepatic MBO: palliative

ESGE recommends that decompression of extrahepatic MBO be per-
formed via ERCP rather than by surgery or percutaneously.
Strong recommendation, moderate quality evidence.

SGE recommends SEMS insertion for palliative drainage of extrahepatic
MBO.

Strong recommendation, high quality evidence.

ESGE recommends restricting the use of EUS-BD to cases where biliary
drainage using standard ERCP techniques has failed.

Strong recommendation, low quality evidence.

2021 therapeutic EUS guideline

ESGE recommends ERCP for primary drainage of distal MBO, but EUS-BD
could also be used in this setting for inoperable patients at high volume
expert centers.

Strong recommendation, moderate quality evidence.

Malignant bilioduodenal obstruction

ESGE suggests endoscopic insertion of a biliary SEMS and an uncovered
duodenal SEMS in patients with both biliary and duodenal malignant
obstruction.

Weak recommendation, low quality evidence.

2025 update on endoscopic biliary stricture management

ESGE suggests avoiding the insertion of USEMSs for the drainage of ex-
trahepatic biliary obstruction of unconfirmed etiology.
Conditional recommendation, low quality of evidence.

ESGE suggests offering preoperative biliary drainage to patients with
extrahepatic malignant biliary obstruction (MBO) with cholangitis, se-
vere symptomatic jaundice (e.g. intense pruritus), or delayed surgery
after 2 weeks, or before neoadjuvant chemotherapy in jaundiced pa-
tients.

Routine preoperative biliary drainage may be avoidable in patients with
extrahepatic MBO when upfront surgery is planned within 1-2 weeks.
Conditional recommendation, low quality of evidence.

ESGE recommends the endoscopic placement of a 10-mm diameter
SEMS for preoperative biliary drainage of extrahepatic MBO.
Strong recommendation, moderate quality of evidence.

Extrahepatic MBO: neoadjuvant

ESGE recommends the endoscopic placement of a 10-mm diameter
SEMS for neoadjuvant biliary drainage of extrahepatic pathologically
confirmed MBO.

Strong recommendation, moderate quality of evidence.

ESGE recommends endoscopic over surgical or percutaneous biliary
drainage for primary decompression of inoperable, extrahepatic MBO.
Strong recommendation, moderate quality of evidence.

ESGE recommends SEMS insertion for palliative drainage of extrahepatic
MBO of confirmed etiology.
Strong recommendation, high quality evidence.

ESGE suggests favoring ERCP for primary drainage of distal MBO, but
EUS-BD could also be used as an alternative to primary ERCP for palliative
biliary drainage in selected patients with distal MBO, in expert centers.
Conditional recommendation, low quality of evidence.

See final entry in section d of this table.
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Stent dysfunction

ESGE suggests that in a patient with a distal malignant biliary stricture
and a nonfunctioning stent, a plastic stent should be replaced by a SEMS
and, in the case of a SEMS, a plastic stent or a new SEMS should be inser-
ted within the original SEMS.

Weak recommendation, moderate quality evidence.

Malignant hilar strictures

ESGE recommends performing drainage of malignant hilar strictures in
high volume centers with a hepatobiliary MDT.
Strong recommendation, moderate quality evidence.

Hilar stricture: preoperative

ESGE suggests against routine preoperative biliary drainage in patients
with malignant hilar obstruction. The indication and route for pre-
operative biliary drainage should be decided by an MDT based on patient
characteristics and institutional experience.

Weak recommendation, low quality evidence.

Hilar stricture: palliative

ESGE suggests palliative drainage of malignant hilar strictures by means
of ERCP for Bismuth types | and Il, and PTBD or a combination of PTBD
and ERCP for Bismuth types Ill and IV, to be modulated according to local
expertise.

Weak recommendation, low quality evidence.

ESGE suggests, for palliative endoscopic drainage of Bismuth types [1-IV
strictures, drainage of = 50% of the liver volume and avoidance of the
opacification of biliary ducts that will not be drained.

Weak recommendation, low quality evidence.

ESGE recommends USEMSs for palliative drainage of malignant hilar
obstruction.
Strong recommendation, moderate quality evidence.

c) Surgically altered anatomy/inaccessible papilla

No recommendation or suggestion.

ESGE recommends performing drainage of malignant hilar strictures in
high volume centers with a hepatobiliary MDT.
Strong recommendation, moderate quality evidence.

ESGE suggests against routine preoperative biliary drainage in patients
with malignant hilar obstruction. Indications and routes of drainage
must be determined following an MDT discussion based on patient
characteristics and institutional experience.

Conditional recommendation, low quality of evidence.

ESGE recommends ERCP over PTBD for preoperative biliary drainage in
hilar malignant obstruction.

Strong recommendation, moderate quality of evidence.

ESGE suggests palliative drainage of malignant hilar strictures by means
of ERCP for Bismuth types I-Il. For Bismuth I1I-IV, ERCP or a combination
of ERCP with EUS-BD is preferable over primary PTBD. Complementary
drainage using PTBD might be required in some cases.

Conditional recommendation, very low quality of evidence.

ESGE suggests obtaining drainage of more than 50%, and ideally 70% or
more, of the viable nonatrophic liver volume for palliative drainage of
proven malignant Bismuth I1I-V strictures, using a multimodal approach
(EUS-BD/PTBD if needed, as complementary methods to ERCP).
Conditional recommendation, low quality of evidence.

ESGE suggests using either plastic stents or USEMSs for palliative drain-
age of proven malignant hilar obstruction. ESGE suggests a plastic stent
when the optimal drainage strategy has not been defined. ESGE sug-
gests using a USEMS in expert centers to reduce the need for revisional
procedures based on the patient’s expected survival and the likelihood
of achieving complete biliary drainage.

Conditional recommendation, moderate quality of evidence.

2021 therapeutic EUS guideline
(nothing in 2017 biliary stenting guideline)

All postsurgical conditions

ESGE suggests EUS-BD only after failed enteroscopy-assisted ERCP (EA-
ERCP) in the management of benign postsurgical biliary obstruction or
CBD stones.

Weak recommendation, low quality evidence.

ESGE suggests EUS-BD in postsurgical MBO and a long biliary limb with
dilated intrahepatic bile ducts.

Weak recommendation, low quality evidence.
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ERCP in Billroth Il anatomy

ESGE suggests thatin cases of Billroth Il postsurgical anatomy, ERCP with
front- or side-viewing endoscopes can be considered. Depending on lo-
cal expertise, EUS-assisted or EUS-guided techniques can be undertaken
when ERCP is unsuccessful.

Conditional recommendation, moderate quality of evidence.

Biliary drainage after pancreaticoduodenectomy

ESGE suggests that, in patients with previous pancreaticoduodenect-

omy, EA-ERCP, EUS, and PTBD may be considered.

= For benign biliary strictures, EA-ERCP should be considered as the
first-line option. EUS-BD may be proposed in selected cases, particu-
larly when multiple biliary interventions are expected or if the index
EA-ERCP was difficult. PTBD, including percutaneous cholangios-
copy, may be considered in specific cases, such as right-sided
hepatolithiasis or when other techniques have failed.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



d) ERCP failure: second attempt

= For malignant biliary strictures, EA-ERCP or EUS-BD (either antegrade
or EUS-HGS [ EUS-HJS) is recommended as first-line therapy, accord-
ing to anatomical constraints and local expertise. PTBD is recom-
mended as the second-line option. EUS-directed transenteric ERCP
requires further evaluation.
Conditional recommendation, low quality of evidence.

Biliary drainage after RYGB

ESGE suggests that in patients with previous RYGB, EDGE or EA-ERCP

may be considered.

= For benign biliary strictures, EDGE is suggested as the first-line ap-
proach, unless there is specific expertise in EA-ERCP.

= For malignant biliary strictures, EUS-BD (either antegrade stenting or
EUS-HGS [ EUS-H]S) is often the preferred option, although EDGE, EA-
ERCP, and PTBD may also be considered based on anatomical con-
straints and local expertise.
Conditional recommendation, low quality of evidence.

Biliary drainage after partial[total gastrectomy (Roux-en-Y jejuno-
jejunal anastomosis)

ESGE suggests that in patients with partial or total gastrectomy with a

Roux-en-Y jejunojejunal anastomosis, EA-ERCP, EUS-BD, and PTBD can

be considered.

= Forbenign biliary strictures, EA-ERCP should be considered as first-line
option. EUS-BD may be proposed in selected cases, particularly when
multiple biliary interventions are expected. PTBD, including percu-
taneous cholangioscopy, may be considered in specific indications,
such as CBD or intrahepatic stones, or in cases where other tech-
niques have failed.

= Formalignantbiliary strictures, EUS-BD (either antegrade or EUS-HGS |
EUS-HJS) or PTBD are suggested as first-line approaches in expert
centers.
Conditional recommendation, low quality of evidence.

Biliary drainage after Roux-en-Y hepaticojejunostomy

ESGE suggests endoscopic over percutaneous biliary drainage in pa-

tients with Roux-en-Y hepaticojejunostomy, owing to its safer profile.

= For benign biliary stricture, EA-ERCP or EUS-BD techniques, such as
antegrade drainage or EUS-HGS, are viable options. Additionally,
EUS-directed transenteric ERCP may be considered in selected cases,
particularly for postsurgical complications of hepaticojejunostomy.

= Formalignant biliary strictures, EUS-BD, with antegrade drainage or
EUS-HGS, is recommended as a first-line approach.

= PTBD can be considered as a second-line approach for benign and
malignant indications.
Conditional recommendation, low quality of evidence.

Inaccessible papilla

ESGE recommends EUS-BD over PTBD in cases of malignant biliary stric-
ture following failed or unfeasible ERCP.

In patients with distal stricture, ESGE suggests using EUS-HGS where a
duodenal stricture is present, and either EUS-HGS or EUS-CDS where
there is no duodenal stricture.

ESGE suggests using PTBD when EUS-BD fails or is not feasible.

Strong recommendation, moderate quality of evidence.

2017 endoscopic biliary stenting guideline| 2021 therapeutic EUS
guideline

ESGE suggests an EUS-RV technique after a second failed ERCP in benign
biliary disease and normal gastrointestinal anatomy in high volume ex-
pert centers.

Weak recommendation, low quality evidence.

2025 update on endoscopic biliary stricture management

Benign biliary stricture: accessible papilla, ERCP failure (failed
cannulation/stricture passage)

ESGE suggests using rendezvous over transmural drainage where ERCP
has failed for benign biliary strictures.
Conditional recommendation, low quality of evidence.
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ESGE recommends the use of EUS-BD over PTBD after failed ERCP in dis-
tal MBO when local expertise is available.

Strong recommendation, moderate quality evidence.

ESGE suggests EUS-BD with hepaticogastrostomy only for inoperable
hilar MBO with a dilated left hepatic duct when inadequately drained by
ERCP and/or PTBD in high volume expert centers.

Weak recommendation, moderate quality evidence.

ESGE recommends the use of EUS-BD over PTBD after failed ERCP in dis-
tal MBO when local expertise is available.

Strong recommendation, moderate quality evidence.

ESGE suggests endoscopic insertion of a biliary SEMS and an uncovered
duodenal SEMS in patients with both biliary and duodenal malignant
obstruction.

Weak recommendation, low quality evidence.

Malignant biliary stricture: accessible papilla, ERCP failure, no
duodenal stricture

ESGE suggests EUS-quided transmural drainage over PTBD for MBO after
failed ERCP.
Conditional recommendation, low quality of evidence.

Malignant biliary stricture: accessible papilla, ERCP failure, with
duodenal stricture

ESGE suggests EUS-BD over surgical bypass or percutaneous drainage in
the setting of double malignant biliary and gastric outlet obstruction,
where expertise is available.

In this scenario, EUS-HGS is associated with reduced risk of recurrent
biliary obstruction compared with EUS-CDS.

Conditional recommendation, very low quality of evidence.

CBD, common bile duct; EA-ERCP, enteroscopy-assisted ERCP; EASL, European Association for the Study of the Liver; EDGE, endoscopic ultrasound-directed trans-
gastric ERCP; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; EUS-BD, EUS-guided biliary drainage; EUS-CDS, EUS-guided
choledochoduodenostomy; EUS-HGS, EUS-guided hepaticogastrostomy; EUS-H]S, EUS-guided hepaticojejunostomy; EUS-RV, EUS-assisted rendezvous biliary
drainage technique; FCSEMS, fully covered self-expandable metal stent; MBO, malignant biliary obstruction; MDT, multidisciplinary team; MPSs, multiple plastic
stents; PSC, primary sclerosing cholangitis; PTBD, percutaneous transhepatic biliary drainage; RYGB, Roux-en-Y gastric bypass; SEMS, self-expandable metal stent;

USEMS, uncovered SEMS.

3.1 Benign biliary stricture

The natural evolution of BBSs with a sustained rise in liver func-
tion test (LFT) values has been associated with the develop-
ment of long-term infective complications (e.g. cholangitis, liv-
er abscess) and liver function deterioration (e.g. liver fibrosis,
secondary biliary cirrhosis — 7.3% in chronic pancreatitis-relat-
ed BBS) [4,8,9, 10]. Regression of liver fibrosis has been docu-
mented in surgical series after drainage of BBS (secondary to
chronic pancreatitis and cholecystectomy), but no studies
have evaluated the results of endoscopic treatment with multi-
ple plastic stents (MPSs) or fully covered self-expandable metal
stents (FCSEMSs) (Table4.1s). It can be assumed that surgical
or endoscopic biliary drainage resulting in normalization of
LFTs can prevent the liver function deterioration that is ob-
served in the case of untreated BBS. Since 2017, no major novel
evidence has suggested changing the practice of starting endo-
therapy for the treatment of BBS with persistent increase in the
LFTs for more than a month and/or the presence of cholangitis.
The choice between MPSs and an FCSEMS depends on the etiol-
ogy of the stricture, its location, common bile duct (CBD) diam-
eter, and the endoscopist’s experience. Practically, the follow-
ing treatments can be suggested: MPSs, insertion of the maxi-
mum number of stents, with stent exchange every 3-4 months
over a total period of 12 months; FCSEMS, insertion of an 8-10-
mm diameter FCSEMS for a stent indwell period of 6-12
months.
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3.1.1 Benign biliary stricture after cholecystectomy

RECOMMENDATION

ESGE suggests temporary insertion of multiple plastic
stents to treat postcholecystectomy benign biliary stric-
tures.

An FCSEMS can be considered in these patients when the
stricture is located >2 cm distally from the main hepatic
confluence or for patients who are noncompliant with
repeated ERCPs.

Conditional recommendation, very low quality of evi-
dence.

Postcholecystectomy BBSs are rare (<1%) and occur close to
the main hepatic confluence in almost half of cases [11], espe-
cially in the era of laparoscopic surgery. The choice between
MPSs and an FCSEMS depends on the involvement or not of
the main hepatic confluence, patient compliance with repeated
ERCPs, and evaluation of stricture recurrence rate and AEs dur-
ing long-term follow-up (Table 4.2s).

A recent meta-analysis [12] comparing MPSs and covered
SEMSs to manage BBS showed similar results in terms of stric-
ture resolution, AEs, and stricture recurrence. Covered SEMSs
had a higher migration rate, but required significantly fewer
ERCPs, which can be translated into lower healthcare costs
overall. These results do not necessarily apply to postcholecys-
tectomy BBSs owing to the paucity of available data and the
particular anatomy of postcholecystectomy BBS, involving the
hilum in almost half of the cases [11]. In fact, only one RCT

Endoscopy | © 2026. European Society of Gastrointestinal Endoscopy. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Benign biliary stricture

Primary sclerosing cholangitis

Postcholecystectomy/ anastomotic
(post-liver transplant)

Chronic pancreatitis

MPSs or FCSEMS

FCSEMS Balloon dilation
No stent

Biliary stricture of Avoid USEMS

unconfirmed etiology

Malignant biliary stricture

Distal Hilar Palliative
'&'?JW-'N" vJY"
~— g }
) =, o8 Bismuth lll-IV
Preoperative t.?\ ( g
neoadjuvant s

palliative p s
Endoscopic 10-mm SEMS A 'c":ﬂ
>
>:I?gDery Bismuth I-II

ERCP failure/unfeasible Drain >50% - 70%

Nonexpert center

No duodenal Duodenal Viable, nonatropic
stricture stricture
l !
EUS-HGS or EUS-HGS MPSs | USEMS
EUS-CDS
u v/ J
PTBD if unsuccessful Strategy Biopsy-proven
not yet defined Unresectable

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Expert center
Predicton: complete
drainage

» Fig.1 An illustration of the new main recommendations for: a benign biliary strictures; b malignant biliary strictures.

ERCP, endoscopic retrograde cholangiopancreatography; EUS-CDS, EUS-guided choledochoduodenostomy; EUS-HGS, EUS-quided hepatico-
gastrostomy; FCSEMS, fully covered metal stent; MPSs, multiple plastic stents; PTBD, percutaneous transhepatic biliary drainage; SEMS, self-
expandable metal stent; USEMS, uncovered SEMS.
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[13], which included 31 patients, has compared MPSs and par-
tially covered SEMSs (PCSEMSs) to dilate BBSs, which were
mostly secondary to cholecystectomy. Based on magnetic res-
onance cholangiopancreatography (MRCP) findings, the long-
term (5-year) biliary patency rate was higher for PCSEMSs com-
pared with MPSs (81.7% vs. 71.9%; P =0.02), but AEs were nu-
merically more frequent with SEMSs (40% vs. 25%; P =0.37).
However, this study raised several concerns owing to the small
number of patients enrolled, lack of detail in the study protocol,
and the infrequent use of PCSEMSs, raising concerns about
stent removability. A large retrospective series [11], which
included 154 patients with postcholecystectomy BBS treated
with MPSs, described a low stricture recurrence rate (9.4%)
after a mean follow-up of 11 years from stent removal.
Unscheduled stent exchange due to AEs (e.g. cholangitis, jaun-
dice, pain) was necessary in 7.4% of the MPS patients and one
patient had ileal perforation due to stent migration and
required urgent surgery.

One small prospective multicenter series [14] enrolled 18
patients with postcholecystectomy BBS located >2cm from
the main hepatic confluence who were treated with an FCSEMS;
the stent indwelling period was 10-12 months. After a mean
follow-up of 5 years from stent removal, only 61% of the
patients had not required further treatments. The FCSEMS
migration rate was 16.7%, and the AE rate (e.g. cholangitis,
pancreatitis) was 38.9%. Interestingly, endoscopic retreatment
was always possible after failure of MPSs or FCSEMSs, not pre-
cluding a surgical approach if needed.

MPSs have shown sustained results during long-term follow-
up compared with FCSEMSs in the setting of postcholecystect-
omy BBS. MPSs can be adapted for strictures involving the main
hepatic confluence and should be suggested as the first-line
treatment for patients with postcholecystectomy BBS.

FCSEMSs can be considered for strictures located >2 cm from
the hepatic hilum, especially in patients who are noncompliant
with repeated ERCPs (Fig. 1s)

Given the lack of comparative studies and systematic re-
views and meta-analyses in this field, the task force issued a
conditional recommendation with very low quality of evidence
in favor of the temporary insertion of MPSs compared with an
FCSEMS, which is mainly based on expert consensus extrapo-
lated from indirect evidence.

3.1.2 Benign biliary stricture after liver transplantation:
anastomotic stricture

RECOMMENDATION

ESGE suggests treating anastomotic biliary strictures fol-
lowing liver transplantation with either MPSs or tempor-
ary insertion of an FCSEMS when located >2 cm distally
from the main hepatic confluence.

Conditional recommendation, low quality of evidence.

Biliary strictures after orthotopic liver transplantation are re-
ported with an overall incidence of 4%-20% and are divided into
anastomotic biliary strictures (ABSs) and nonanastomotic bili-
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ary strictures (NBSs), with ABSs occurring more frequently

than NBSs [15, 16].

Two treatment options are available to obtain permanent
dilation of ABSs with endoscopic drainage:

a) temporary insertion (usually 6-month indwelling period) of
an FCSEMS, via transpapillary or intraductal route, is asso-
ciated with fewer interventions and lower overall cost

b) insertion, every 3-4 months, of an increasing number of
plastic stents, for 1 year (MPSs), is associated with improved
long-term results (Table4.3s)

The main advantage of FCSEMSs over MPSs is the need for two
ERCPs to obtain ABS resolution with MPSs. Fewer ERCPs is asso-
ciated with reduced overall cost and improved patient compli-
ance. According to recent meta-analyses [17, 18], FCSEMSs of-
fer similar ABS resolution and AE rates to MPSs. The diameter of
an FCSEMS is commonly 1T0mm (8 mm can be considered ac-
cording to the patient’s anatomy) and the stent is usually left
in place for 6 months. The main issue with FCSEMSs is the risk
of migration (proximal or distal partial/complete), resulting in
an increased incidence of ABS recurrence compared with MPSs
during a follow-up of 1-2 years. Three studies reported a mean
5-year follow-up [19,20,21]: one RCT [19] using transpapillary
FCSEMSs showed 36% ABS recurrence compared with 7% with
MPSs; another single-arm, prospective, multicenter study [20]
reported a 51% recurrence rate using transpapillary FCSEMSs;
the third study, which was comparative but retrospective, had
a similar ABS recurrence rate for FCSEMSs and MPSs (33.3% vs.
28.6%, respectively) after a 5-year mean follow-up - notably,
the authors used an intraductal FCSEMS with antimigration
properties [21].

FCSEMSs with antimigration flaps were developed to im-
prove ABS dilation. Two retrospective studies [22,23] have
compared transpapillary FCSEMSs and antimigration FCSEMSs:
one study [23] had a significantly higher ABS resolution rate
and fewer recurrences with antimigration FCSEMSs, while the
other [22] reported similar results, but also included patients
with refractory ABSs.

Although it is more expensive and associated with a longer
treatment period, treatment with MPSs is very effective, con-
sidering their low ABS recurrence rate (3%-6%) during a follow-
up of longer than 5 years [24, 25].

FCSEMS treatment for ABSs is well standardized: once the
stent is correctly deployed, it reaches the maximum diameter
in almost all cases, as long as migration does not occur.

MPS placement is technically demanding and ABS dilation
depends on operator experience in inserting the maximum
number of plastic stents at each ERCP. The complexity of MPSs
is also related to the need to remove and replace plastic stents
at each treatment. A recent study [25] proposed a simplified
MPS protocol: plastic stents were added at each ERCP, without
their removal, and this protocol was compared retrospectively
with conventional stent exchange. ABS resolution, ABS recur-
rence, and AEs were similar, without an increase in infective
complications (e.g. cholangitis) during treatment. The sequen-
tial stent addition MPS protocol significantly reduced proce-
dure time, fluoroscopy time, and costs (fewer devices were
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needed for each procedure), maintaining excellent long-term
results [26].

MPSs with the stent addition protocol represents a valuable
alternative stenting technique, especially when intraductal
FCSEMSs or antimigration FCSEMSs are not available.

Endoscopic sphincterotomy is needed to apply the MPS
protocol, to place and remove an intraductal FCSEMS, and to
reduce the risk of pancreatitis related to transpapillary FCSEMS
insertion [27,28]. In the specific setting of living donor trans-
plantation, biliary stricture has been reported in up to 40% of
cases, with lower success rates in treating strictures by an
endoscopic approach depending on the angulation of the stric-
ture [29].

In summary, a recent meta-analysis demonstrated that
FCSEMS placement is associated with similar ABS resolution
and AEs to MPSs. Patient and societal advantages of using
FCSEMSs include a reduced number of ERCPs and overall costs.
Anatomical constraints (>2cm from the hilum) and the risk of
migration of FCSEMSs keep MPSs as a valid option.

The task force downgraded the quality of evidence to low
owing to the high risk of inconsistency and imprecision (Table
5.1s). Therefore, the task force agreed on a conditional recom-
mendation supporting either the use of MPSs or temporary in-
sertion of an FCSEMS in post-liver transplantation anastomotic
strictures.

3.1.3 Benign biliary stricture after liver transplantation:
nonanastomotic stricture

RECOMMENDATION

ESGE suggests managing nonanastomotic biliary stric-
tures amenable to endoscopic treatment following liver
transplantation with temporary insertion of MPSs to-
gether with balloon dilation if needed.

Conditional recommendation, very low quality of evi-
dence.

Seven risk factors for nonanastomotic biliary stricture (NBS)
development after liver transplantation were identified in a
recent meta-analysis [30], including deceased cardiac death
donor; primary sclerosing cholangitis (PSC) as an indication for
orthotopic liver transplantation; Roux-en-Y bile duct recon-
struction; hepatic artery thrombosis; longer cold and warm
ischemia time; and total operative times. NBS develops second-
ary to ischemic cholangiopathy, involving the bile ducts within
the graft, while the biliary anastomosis is not usually stenotic,
resulting in a complex and chronic disease with limited possibi-
lities for definitive treatment, leaving redo liver transplantation
as the only therapeutic possibility in many cases.

Biliary cast syndrome can be associated with NBS, represent-
ing the evolution of the disease, as shown from cholangio-
graphic evaluations [31].

Four types of ischemic cholangiopathy have been described
[32]: the “confluence dominant type,” involving the hilum, can
be successfully managed with MPSs; the “minor form,” which
rarely needs stent insertion and redo liver transplantation; and

the “diffuse necrosis” and “multifocal progressive” patterns,
which are largely stent dependent, and in which redo liver
transplantation is almost universally required. An NBS amen-
able to endoscopic treatment commonly extends to the hilum
and segmental/subsegmental intrahepatic bile ducts.

ERCP can be used to treat NBS by extraction of biliary casts,
balloon dilation, and stenting of hilar/intrahepatic strictures,
prolonging graft function and reducing the need for redo liver
transplantation in some cases. Drainage in those with NBS is
challenging, requiring selective cannulation of the intrahepatic
radicles, balloon dilation of the strictures (commonly up to 4-6
mm), and insertion of MPSs to achieve dilation and complete
drainage of the intrahepatic ducts to reduce the risk of cholan-
gitis. Stent exchange is planned every 3-4 months over 1 year,
but a recent paper [15] proposed continuing the dilation treat-
ment until stricture resolution without an established time-
frame. This strategy reflects the nature of NBS, which can
evolve and recur over time. Endoscopic management of NBS
can be considered a “bridge to redo liver transplantation,”
especially when the stricture did not respond to dilation with
MPSs [33].

No studies have compared the results of using ERCP with di-
lation and/or stenting to drain and dilate NBSs versus no ERCP
(Table4.4s). One prospective [32] and five retrospective stud-
ies [15,31,33,34,35], which included a total of 162 patients,
evaluated endoscopic stenting of NBS with MPSs or a single
plastic stent; balloon dilation of the strictures was performed
before stenting, if needed. The NBS resolution rate was be-
tween 41% and 60% in the retrospective studies, whereas the
long-term (1-8 years) success rates dropped to 21%. Cholan-
gitis during the stent program was the most common AE,
reported in up to 74% of cases [35].

Given the lack of comparative studies and systematic re-
views and meta-analyses in this field, the task force issued a
conditional recommendation with very low quality of evidence
in favor of the temporary insertion of MPSs together with bal-
loon dilation if needed.

3.1.4 Benign biliary stricture secondary to chronic
pancreatitis

RECOMMENDATION

ESGE suggests treating biliary strictures secondary to
chronic pancreatitis with temporary insertion (6-
12 months) of an FCSEMS.

Conditional recommendation, low quality of evidence.

BBSs due to chronic pancreatitis generally arise from chronic
inflammation and fibrosis in the pancreas, leading to external
compression or fibrotic stricture formation within the bile duct
[36]. The biliary stricture involves the distal intrapancreatic bile
duct, resulting in a longer stenosis compared with postop-
erative BBSs. These anatomical considerations explain the
60%-70% stricture resolution rate after endotherapy on long-
term follow-up [37].
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Key indications for intervention include jaundice, cholangitis
(to prevent progression to sepsis), and prolonged cholestasis
(elevated alkaline phosphatase for over a month), to prevent
the development of secondary biliary cirrhosis [38]. Endoscopic
therapy is the preferred initial intervention for most patients,
with surgery reserved for those cases where endotherapy fails
[39,40].

The following treatment options have been evaluated in
studies.
= ERCP with MPSs: Starting with one or two 10-Fr plastic

stents, stents are exchanged every 3-4 months, with grad-

ual dilation and placement of MPSs over a 12-month period -
the goal being to achieve maximal dilation of the biliary
stricture [38] — with reported success rates for stricture
resolution ranging from 60% to 92% [38,41] and a reported
up to 17% rate of recurrence, often necessitating further
intervention [36]. The main disadvantages of MPSs are the
need for multiple ERCP sessions, the risk of stent occlusion,
and patient noncompliance with repeated procedures.

= ERCP with an FCSEMS: An FCSEMS is placed across the

stricture during ERCP and is generally left in place for 6-12

months before its removal [37]. An FCSEMS can achieve

similar or superior dilation compared with MPSs owing to its
larger caliber, corresponding to the diameter achieved with

six or more plastic stents [41]. Studies have shown FCSEMSs
to be comparable to MPSs in terms of stricture resolution

(90%-92%) [37,38,42]. Additionally, the use of an FCSEMS is

associated with fewer ERCP sessions, reducing the need for

frequent procedures [39,40].

The major concerns with FCSEMSs include stent migration (re-
ported in 7%-25% of cases), which can be resolved with anti-
migration mechanisms like anchoring flaps, and rare cases of
cholecystitis [40,42]; however, overall complications such as
cholangitis or pancreatitis appear comparable to MPS place-
ment [40]. Animportant consideration is the careful positioning
of the FCSEMS to avoid obstruction of the cystic duct [36,40].

FCSEMS indwell time is an open issue in chronic pancreatitis-
related BBS.Some authors proposed a longer (10-12 months)
stenting period to consolidate the dilation [43,44]. The risk of
hyperplastic tissue ingrowth/overgrowth and FCSEMS embed-
ding is rare (near 3%-4%) but, when present, complex proce-
dures like the “SEMS-in-SEMS” technique are needed [45]. A 6-
month FCSEMS indwell time seems safer [38,42,46]; however,
no direct comparisons between 6 months or 10-12 months of
FCSEMS indwell have been conducted.

Comparative outcomes (Table4.5s) In a recent RCT by
Ramchandani et al. [44], involving 164 patients with chronic
pancreatitis-related strictures, 84 patients received MPSs while
80 received a single FCSEMS over a 12-month period. After 2
years of follow-up, stricture resolution rates were similar be-
tween the two groups: 75.8% in the FCSEMS arm and 77.1% in
the MPSs arm. However, the FCSEMS group required signifi-
cantly fewer ERCP procedures on average to achieve stricture
resolution (2.6 vs. 3.9; P<0.001), suggesting a potential reduc-
tion in procedural burden for patients treated with an FCSEMS.

Another RCT by Haapamaki et al. [38] reported comparable
2-year stricture-free success rates of 90% in the MPSs group and
92% in the FCSEMS group after 6 months of stenting, with no
significant difference between the groups (P=0.41). This sug-
gests that both approaches offer similar long-term outcomes,
with FCSEMSs providing a more streamlined treatment option
for some patients.

Additionally, a third RCT by Coté et al. [46] included 112
patients with BBSs, of whom 35 had chronic pancreatitis.
Patients were randomized to receive either MPSs (replaced
every 3 months) or a single FCSEMS for 6 months. This study
also demonstrated noninferior stricture resolution rates for
FCSEMSs (92.6%) compared with MPSs (85.4%), with FCSEMSs
requiring fewer ERCP procedures (P<0.001). A 12-month
follow-up confirmed the durability of these outcomes.

No significant differences were observed in these studies in
terms of stricture recurrence, migration, or moderate-to-
severe AEs between the two groups.

Concerning long-term outcomes, a single-arm prospective
study [37] reported a 5-year follow-up after FCSEMS removal
in 118 patients with chronic pancreatitis-related biliary stric-
tures: 61.6% of the patients remained stent free, increasing to
77.4% in those patients who had had initial stricture resolution.

A recent meta-analysis based on these three RCTs concluded
there were no differences between FCSEMSs and MPSs in rates
of stricture resolution (odds ratio [OR] 0.59, 95%Cl 0.19 to
1.81; ?=50.6%), time to stricture resolution (MPSs vs. FCSEMS:
median [interquartile range] 199.5 [95] days vs. 184 [38] days;
P=0.15), procedural time (mean difference 8.26, 95%Cl -6.24
to 22.76; =83%), AEs (OR 0.67, 95%Cl 0.35 to 1.30; >=0%),
or mortality. MPS use was associated with more ERCPs (mean
difference 1.42,95%Cl 1.50 to 1.70; P<0.01), and a higher num-
ber of stents were used (7.0 vs. 4.4 vs. 1.3; P<0.001) [47].

Summary With similar efficacy and safety, FCSEMSs for
treating BBSs related to chronic pancreatitis have the advan-
tage of requiring fewer ERCPs than MPSs.

The task force downgraded the quality of evidence owing to
the high risk of inconsistency and imprecision (Table5.2s).
Therefore, a conditional recommendation supporting the tem-
porary insertion (6-12 months) of an FCSEMS was issued.

3.1.5 Benign biliary stricture secondary to primary
sclerosing cholangitis

RECOMMENDATION

ESGE suggests using balloon dilation alone for high grade
biliary strictures secondary to primary sclerosing cholan-
gitis. There is no added benefit of stenting following
balloon dilation, and stenting may increase the risk of
adverse events (mainly cholangitis).

Conditional recommendation, low quality of evidence.

PSC is a chronic cholestatic liver disease characterized by
inflammation and fibrosis with subsequent development of
multiple biliary strictures and dilatations. Patients with more
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advanced disease can benefit from endotherapy for the man-
agement of “dominant” or “high grade” strictures [48]. The
new definition of a high grade stricture diagnosed during
MRCP is a stricture causing 75% reduction in the duct diameter
in the CBD or hepatic ducts. High grade biliary strictures in PSC
are also associated with an increased risk of cholangiocarcino-
ma, requiring brush cytology or biopsy during ERCP, with or
without cholangioscopy. High grade biliary strictures in the set-
ting of PSC are amenable to endoscopic dilation after evalua-
tion of the biliary anatomy with MRCP. ERCP can obtain relief
of jaundice/cholestasis in PSC via stricture dilation with bal-
loons (Table4.6s). When placed in selected rare cases, stents
in the setting of PSC should be removed within 1-2 weeks to
avoid infectious complications.

IgG4-related cholangitis is a separate rare disorder mimick-
ing PSC and cholangiocarcinoma. The diagnosis relies on the
HISORt criteria (histology, imaging [MRCP], serology [serum
IgG4 levels], organ involvement [associated autoimmune
pancreatitis, sialadenitis], and response to steroid treatment).
When there is clinical suspicion, immunosuppressive therapy is
the key to management, confirming the diagnosis when a re-
sponse occurs. Endoscopic biliary drainage is reserved for sep-
tic cholangitis or long-lasting fibrotic phenotype strictures,
preferably using just balloon dilation, with short-course stent-
ing only in cases that are refractory to endoscopic balloon dila-
tion (EBD) [48].

Therapeutic options evaluated in PSC The following are
the possible therapeutic options available.
= ERCP with balloon dilation Gotthardt et al. [49] conducted

a long-term study evaluating the outcomes of repeated EBD

in 96 PSC patients with high grade strictures. Over a 20-year

period, patients underwent repeated dilations. There was an

81% transplant-free survival rate at 5 years and transplant-

free survival was 52% at 10 years. This study demonstrates

that EBD of high grade strictures can effectively preserve
liver function in PSC patients over extended periods.

According to a meta-analysis of 10 studies, which included

456 patients and assessed outcomes of EBD alone vs. EBD

and stenting [50], EBD has a clinical success rate of 86.5%

compared with 70.8% with stenting (P<0.001) and a techni-

cal success rate of 96.8%. The recurrence-free rate varies,
but generally ranges from 9-12 months, which may neces-
sitate repeated dilations in patients with progressive dis-
ease. A multicenter RCT found no significant difference in
recurrence rates between short-term stenting and EBD for

high grade strictures in PSC [51].
= ERCP with plastic stenting A study by van Milligen de Witt et

al. [52] reviewed the effects of endoscopic stent therapyin 25

PSC patients with high grade strictures. Technical success

was achieved in 84% of cases, and 57% of patients maintained

stable liver function, without symptoms, at a mean follow-up
of 29 months post-stent removal. Additionally, 19% of
patients who relapsed responded to further endoscopic
therapy, while early complications were reported in 14% of
patients. This study concluded that endoscopic stent therapy
is safe and effective, particularly for managing acute disease
exacerbations due to extrahepatic strictures in PSC.

= ERCP with FCSEMSs In terms of refractory, high grade stric-
tures, a retrospective study by Sbeit et al. [53] evaluated the
use of FCSEMSs in patients unresponsive to EBD or plastic
stents. In this study of 20 PSC patients with resistant stric-
tures, FCSEMSs were placed for 3 months. At 1 month, 80%
of patients showed improvement in weakness and 35% in
pruritus, with similar improvements noted at 6 months post-
stent removal. Cholangiographic resolution of the high
grade stricture was achieved in 65% of patients after stent
removal, although 30% experienced recurrence within 12
months. The study concluded that temporary placement of
an FCSEMS is a feasible, safe, and effective option for mana-
ging refractory PSC-related strictures.

Comparative outcomes Ponsioen et al. [51] conducted a mul-
ticenter, open-label, randomized trial comparing EBD versus
short-term stenting in PSC patients with high grade strictures.
Among 65 randomized patients, the cumulative recurrence-
free rate of the primary high grade strictures was equal in both
groups. The overall median recurrence-free rate and initial fail-
ure rate were equal in both groups (EBD 52% vs. stenting 44%;
P=0.89); however, procedure-related severe AEs were signifi-
cantly higher in the stent group (6.7% vs. 45.4%; P=0.01).

A retrospective study by Kaya et al. [54] compared the out-
comes of EBD alone with EBD followed by stenting in 71 PSC
patients with high grade strictures. While cholestasis improve-
ment was similar in the two groups, stenting was linked to a
higher complication rate (30% vs. 6%; P =0.001) and incidence
of acute cholangitis (P =0.004)

In a retrospective study by Han et al. [55], 169 PSC patients
with high grade strictures were treated either with EBD and
stenting (115 patients) or EBD alone (54 patients). After 1 year
of follow-up, transplant-free survival rates were similar be-
tween the two groups; however, patients who received both
stenting and dilation had more advanced PSC and experienced
a significantly higher rate of complications compared with the
EBD-alone group (33% vs. 21.8%).

Two meta-analyses [50,56] compared the results of EBD vs.
EBD plus stenting in PSC high grade strictures. In the first one,
nine studies were included (one RCT, four prospective, four ret-
rospective studies), with a total of 458 patients. EBD alone was
found to be superior to dilation plus stenting in terms of tech-
nical (96.8% vs. 91.9%) and clinical (86.5% vs. 70.8%) success,
with a lower AE rate (11.2% vs. 26.9%), including cholangitis.
In the second meta-analysis, seven studies were included (one
RCT and six retrospective studies), totaling 660 patients. The
clinical efficacy was similar for EBD and stenting (85% vs.
84.9%), with fewer interventions needed in the EBD group (2.7
vs. 6.5; P<0.001) and there being fewer AEs (15% vs. 44%), par-
ticularly cholangitis (3.2% vs. 16.8%).

In conclusion Recent data from an RCT [51] and two meta-
analyses [50,56] support the role of EBD alone in obtaining bet-
ter clinical success with a reduction of infectious complications
in the management of PSC patients with high grade strictures.
When stenting is needed in patients with PSC, plastic stents are
preferred, with their early removal within 1-2 weeks, to avoid
cholangitis secondary to stent occlusion from debris. The role
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of FCSEMSs in PSC s still under evaluation, but they might be an
option for selected refractory cases [53].

The task force issued a conditional recommendation with a
low quality of evidence because of the high risk of indirectness
and imprecision (Table5.3s).

3.2 Malignant biliary strictures

RECOMMENDATION

ESGE suggests avoiding the insertion of uncovered SEMSs
for the drainage of extrahepatic biliary obstruction of
unconfirmed etiology.

Conditional recommendation, low quality of evidence.

In large series, 5%-10% of patients undergoing surgery for
pancreatic cancer prove to have benign disease at surgery
[57]. Uncovered SEMSs (USEMSs) are difficult or impossible to
remove and, if misplaced in indeterminate biliary strictures,
may jeopardize the possibility of adequately assessing the etiol-
ogy of a stricture by magnetic resonance imaging or by EUS
owing to artefacts, sampling tissue with an intraductal brush
or biopsy forceps, and assessing its cholangioscopic appear-
ance [1]. In patients who subsequently survive long term with
a benign condition, the misplacement of a USEMS could be
associated with increased numbers of required reinterventions
and the associated risks of biliary obstruction.

3.2.1 Distal malignant biliary stricture: preoperative and
neoadjuvant biliary drainage

RECOMMENDATION

ESGE suggests offering preoperative biliary drainage
(PBD) to patients with extrahepatic malignant biliary
obstruction and cholangitis, severe symptomatic jaun-
dice (e.g. intense pruritus), or delayed surgery after 2
weeks, or before neoadjuvant chemotherapy in jaundiced
patients.

Routine PBD may be avoidable in patients with extrahep-
atic malignant biliary obstruction when upfront surgery is
planned within 1-2 weeks.

Conditional recommendation, low quality of evidence.

A landmark RCT [58] comparing upfront surgery within 1
week (96 patients) with preoperative biliary drainage (PBD)
using plastic stents followed by surgery 4-6 weeks later (106
patients) reported that PBD prior to surgery for pancreatic
head carcinoma increased the severe AE rate (74% vs. 39%;
relative risk 0.54, 95%Cl 0.41 to 0.71; P<0.001), but was not
associated with differences in surgical complications between
the groups (47% vs. 37%; nonsignificant). Interestingly, in the
PBD group, the 46% AE rate included 30% stent dysfunction
and 26% cholangitis. This study was limited by the exclusion of
patients with bilirubin values exceeding 250 pmol/L (14 mg/dL),

Lemmers Arnaud et al. Biliary stricture management:...

the specific design of the surgical timings in the two groups,
and the choice of plastic stents, which are now known to be
associated with more dysfunction than the recently
recommended SEMSs for use in this setting.

Several meta-analyses published before the last ESGE guide-
lines suggested that PBD did not influence mortality rates, but
might worsen morbidity compared with direct surgery. More
recent retrospective studies have reported varying postopera-
tive complication rates that either support PBD [59,60,61] or
favor direct surgery [62,63]. These differences can be ex-
plained by differences in the population characteristics and
methods (e.g. percutaneous or endoscopic drainage), and
confounding bias (Table6.1s). Taken together, the lower stent
dysfunction rates observed in the studies using SEMSs in the
preoperative setting and the expanding use of neoadjuvant
chemotherapy before surgery argue in favor of more frequently
offering patients preoperative biliary drainage using a SEMS.

The evidence supporting this statement was based on a sin-
gle RCT (Table 7s). Therefore, given the impossibility of asses-
sing the risk of inconsistency and indirectness, and the need
for further RCTs in this field, the task force issued a conditional
recommendation with a low quality of evidence.

RECOMMENDATION

ESGE recommends the endoscopic placement of a 10-mm
diameter SEMS for preoperative biliary drainage of extra-
hepatic malignant biliary obstruction.

Strong recommendation, moderate quality of evidence.

The endoscopic approach to biliary drainage remains prefer-
able over percutaneous management. The preference for an
endoscopic approach is based on increased overall survival and
a decreased incidence of liver metastasis associated with this
approach, as demonstrated recently for distal cholangiocar-
cinoma [64], and by two meta-analyses for different types of
malignancies [65, 66].

Adding the accumulating evidence to the previous ESGE
guidelines [2], a recent systematic review and meta-analysis
aggregated 12 studies involving 683 patients, comprising two
RCTs, one prospective study, and nine retrospective cohorts
[67]. Compared with plastic stents, the use of a SEMS was asso-
ciated with longer stent patency and fewer endoscopic reinter-
ventions, but more post-ERCP AEs (post-ERCP pancreatitis [PEP]
10.7% vs. 4.7%) and a comparable rate of complications after
surgery. Of note, mainly PCSEMSs or FCSEMSs were used in
this study, involving 8/12 studies offering neoadjuvant therapy
to patients, with no data about the use of sphincterotomy be-
fore covered SEMS placement, an intervention that is known to
increase the risk of PEP. A recent matched prospective trial
compared the use of a modified FCSEMS to plastic stents for
PBD, demonstrating reduced AE rates (6.9% vs. 27%; P=0.04)
and reduced need for reintervention (0% vs. 20.7%) with the
use of the modified FCSEMS [68] (Table6.1s).
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The quality of evidence was downgraded to moderate owing
to the risk of indirectness (Table 7s). Therefore, the task force
issued a strong recommendation, with a moderate quality of
evidence.

RECOMMENDATION

ESGE recommends the endoscopic placement of a 10-mm
diameter SEMS for neoadjuvant biliary drainage of extra-
hepatic pathologically confirmed malignant biliary
obstruction.

Strong recommendation, moderate quality of evidence.

For neoadjuvant biliary drainage, one new RCT reported re-
sults that are concordant with the ESGE 2018 statement. The
RCT evaluated FCSEMSs against plastic stents in 67 patients
and observed less stent dysfunction (18.2% vs. 72.8%; P=
0.02), fewer reinterventions, and a lower risk of AEs with SEMSs
[69] (Table6.2s).

Another RCT in 119 patients, who were randomized to
receive an FCSEMS or a USEMS for preoperative biliary drainage
in the setting of neoadjuvant therapy, observed similar rates of
biliary drainage, reintervention, and AEs [70]. Interestingly, the
use of a 4-cm stent was predictive of the need for reinterven-
tion, arguing the insertion of a 6-cm SEMS may be preferable.

The quality of evidence was downgraded to moderate owing
to the risk of indirectness (Table 7s), and a strong recommen-
dation, with moderate quality of evidence, was issued.

3.2.2 Distal malignant biliary stricture: palliative drainage

RECOMMENDATION

ESGE recommends endoscopic over surgical or percutan-
eous biliary drainage for primary decompression of inop-
erable, extrahepatic malignant biliary obstruction.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends SEMS insertion for palliative drainage
of extrahepatic malignant biliary obstruction of con-
firmed etiology.

Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE suggests favoring ERCP for primary drainage of dis-
tal malignant biliary obstruction, but EUS-guided biliary
drainage (EUS-BD) could also be used as an alternative to
primary ERCP for palliative biliary drainage in selected
patients with distal malignant biliary obstruction, in
expert centers.

Conditional recommendation, low quality of evidence.

Type of SEMS for ERCP For palliative drainage, multiple
meta-analyses were cited in the ESGE guideline in 2018 that
demonstrated the advantages of SEMSs over plastic stents in
terms of patient survival, stent dysfunction, and the need for
reintervention/cholangitis.

Recently, several prospective and retrospective studies have
confirmed these data, with longer stent patency observed with
USEMSs compared with plastic stents (Table6.3s).

The theoretical advantage of covered SEMSs is the reduced
risk of tumor ingrowth but covered SEMSs also carry higher
risks of stent migration, tumor overgrowth, and sludge forma-
tion. A recent RCT [71] and previous meta-analyses comparing
covered SEMSs (FCSEMS and PCSEMS) and USEMSs in this set-
ting did not report any differences in stent dysfunction, reinter-
vention rates, or survival [2].

Innovative tricks to decrease migration or ingrowth have
recently been described.
= Arecent RCT showed that, when associated with coaxial

double-pigtail stent insertion, FCSEMS migration is reduced

from 40% to 15% (P=0.02) and stent patency prolonged
from 173 days to 237 days (P=0.048) [72] (Table6.5s)

= The use of a newly designed multihole SEMS, where multiple
small side holes are present in the stent membrane, was
associated with less recurrent biliary obstruction (21%), less
ingrowth (13%), and less migration (2.6%) compared with

USEMSs and FCSEMSs, respectively [73]
= A prospective study on modified FCSEMSs with antimigra-

tion features observed a significantly lower risk of stent

migration and longer patency compared with conventional

FCSEMSs [74].

Interestingly, a recent meta-analysis [75] that specifically com-
pared PCSEMSs to FCSEMSs, including 62 studies (3327
patients treated with FCSEMSs, 2322 with PCSEMSs), reported
a significantly longer time to recurrent biliary obstruction with
PCSEMSs (369 days, 95%Cl 290 to 449 days) than with FCSEMSs
(238 days, 95%CI 191 to 268 days) in a subanalysis of a prospec-
tive trial of unresectable distal MBO, while the rate of AEs was
not different.

The task force decided to keep the first two statements, giv-
en the absence of new evidence challenging them in the recent
literature. The quality of evidence on type of SEMS was down-
graded to low owing to the risk of indirectness and imprecision
(Table7s), and the task force issued a conditional recommen-
dation, with low quality of evidence, in favor of using PCSEMSs.
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EUS-BD Two meta-analyses of RCTs comparing EUS-BD to
ERCP for primary palliative biliary drainage [76,77] showed
that EUS-BD and ERCP had similar rates of technical success,
clinical success, safety, and stent patency. The technical suc-
cess of EUS-BD using lumen-apposing metal stents (LAMSs)
was reported to be superior to ERCP in both meta-analyses,
mainly due to one of the included RCTs [78], which reported a
surprising low (76%) technical success rate in the ERCP group. In
one of the meta-analyses, only studies of EUS-BD using SEMSs
had lower reintervention rates compared with ERCP, this long-
term outcome difference being mainly due to one of the stud-
ies where a significant proportion of the included procedures
were hepaticogastrostomies [79]. Of note, there was hetero-
geneity of the type of SEMS (USEMS, PCSEMS, or FCSEMS)
used in the ERCP group as comparison. With regard to the sim-
ilar safety observed with ERCP and EUS-BD, careful examination
of the included studies revealed that rectal nonsteroidal anti-
inflammatories (NSAIDs) were not delivered in one of the stud-
ies [79], which reported a 14.8% rate of PEP, and were delivered
to only 57% of the patients treated by ERCP in a second study
[80] (Table6.4s).

Potential publication biases have been discussed regarding
these data [76], reported mainly by expert centers in thera-
peutic EUS, with potential under-reporting of bad outcome
data using EUS-BD, as revealed by recently published real-life
data. Real-world data have reported that 7% of the procedures
are associated with technical failures (risk factors being CBD
diameter <15mm and low operator experience [<10 LAMS pla-
cements]), with a mortality rate as high as 12% at 30 days [81].
For EUS-BD, LAMS misdeployment was recently studied in a
cohort of 152 patients where, on multivariate analysis, CBD
diameter <15mm was associated with increased odds of mis-
deployment and technical failure [82]. Recent evidence is clear
about the bad outcomes associated with EUS-BD using chole-
dochoduodenostomy (EUS-CDS) in patients with duodenal
stricture [83], due to increased risk of food impaction, and
about the high long-term dysfunction rate of EUS-BD using
LAMSs if no FCSEMS or coaxial double-pigtail plastic stent
(DPPT) is inserted through the LAMS [84, 85, 86,87, 88], with a
reported 10% pooled rate of dysfunction and 12% reinterven-
tion rate in a large meta-analysis [89]. Of note, a recent study
from a high volume expert center demonstrated that the need
for EUS-BD using a LAMS for primary biliary drainage of distal
MBO is present in only a minority of cases (6.6%) [90].

Taken together, recent data suggest that, in expert hands,
EUS-BD as a primary biliary drainage method might be an alter-
native to ERCP with SEMS placement for palliative drainage of
distal MBO when the CBD diameter is 212mm, but more un-
biased quality data are needed to eventually generalize and
change a paradigm based on massive worldwide experience
with ERCP in this setting.

The task force downgraded the quality of evidence owing to
the moderate risk of bias in the literature and the high risk of
indirectness (Table 7s). Therefore, the task force issued a con-
ditional recommendation, with a low quality of evidence.
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3.2.3 Hilar/intrahepatic malignant biliary stricture:
preoperative drainage

RECOMMENDATION

ESGE recommends performing drainage of malignant
hilar strictures in high volume centers with a hepato-
biliary multidisciplinary team.

Strong recommendation, moderate quality evidence.

RECOMMENDATION

ESGE suggests against routine preoperative biliary drain-
age in patients with malignant hilar obstruction. Indica-
tions and routes of drainage must be determined follow-
ing a multidisciplinary team discussion based on patient
characteristics and institutional experience.

Conditional recommendation, low quality evidence.

RECOMMENDATION

ESGE recommends ERCP over percutaneous transhepatic
biliary drainage (PTBD) for preoperative biliary drainage
in hilar malignant obstruction.

Strong recommendation, moderate quality of evidence.

As stated in the previous ESGE guidelines [2], assessment
and drainage of malignant hilar biliary strictures should be per-
formed in high volume centers with a dedicated multidisciplin-
ary team, to ensure better outcomes. The indication for drain-
age should be discussed, based on resectability and the clinical
situation of the patient, and various therapeutic modalities
considered (e.g. portal embolization and extension of required
surgery) [91,92].

For patients with resectable disease and an indication for
biliary drainage (e.g. severe jaundice, cholangitis, predicted
future liver remnant volume of <30% following surgery), both
ERCP and PTBD are available modalities. A recent RCT including
54 patients with potentially resectable perihilar cholangiocarci-
noma and biliary obstruction of the future liver remnant com-
pared endoscopic biliary drainage with ERCP (n=27) to PTBD
(n=27). The study reported comparable severe preoperative
drainage-related AEs (67% vs. 63%), but a higher overall mortal-
ity rate in the PTBD group (41% vs. 11%), leading to a premature
termination of the study [93]. Seeding, with potential metasta-
sis found at the laparotomy scar can be a concern for both
routes, but appears to be higher for PTBD [94]. A recent meta-
analysis focused on the rate of implantation metastases, includ-
ing 10 studies and 1085 patients who had undergone endo-
scopic or percutaneous drainage for MBO, confirmed that
PTBD was related to a higher risk of implantation metastases
(OR 0.35, 95%Cl 0.23 to 0.53; P<0.001) [65] (Table 6.6s).
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The task force decided to keep the two first statements in
light of the absence of new evidence challenging their validity
in the recent literature.

The quality of evidence informing the comparison between
ERCP and PTBD was downgraded to moderate because the risk
of inconsistency could not be assessed (evidence based on a
single RCT) (Table 8s).

3.2.4 Hilar/intrahepatic malignant biliary stricture:
palliative drainage

RECOMMENDATION

ESGE suggests palliative drainage of malignant hilar stric-
tures by means of ERCP for Bismuth types I-Il. For
Bismuth I11-1V, ERCP or a combination of ERCP with EUS-
BD is preferable over primary PTBD. Complementary
drainage using PTBD might be required in some cases.
Conditional recommendation, very low quality of evi-
dence.

The goals of obtaining qualitative palliative drainage for hilar
MBO are to solve obstructive symptoms and prevent or treat
cholangitis, to ensure access to oncological treatment and re-
duce the need for revision and readmission as much as possible.
The difficulty of hilar strictures relates to their anatomical com-
plexity and the need to adequately drain dilated biliary ducts
from nonatrophic liver segments [95]. The previous version of
the ESGE biliary stenting guidelines published in 2018 proposed
ERCP for Bismuth I and Il, and PTBD or combining ERCP and
PTBD for Bismuth IlI-1V, following local expertise. Recent data
associated with the development of EUS-quided hepatico-
gastrostomy (EUS-HGS) and procedure-related mortality asso-
ciated with PTBD challenge the statement from 2018.

ERCP vs. PTBD A recently published meta-analysis compar-
ing ERCP and PTBD for the drainage of hilar malignant stricture,
mixing preoperative and palliative settings, showed superior
therapeutic success in the PTBD group (OR 3.5, 95%Cl 2.1 to
6.0), with higher cholangitis (OR 1.7, 95%Cl 0.9 to 3.1) and re-
intervention rates (OR 11.5, 95%Cl 3.5 to 37.7) in the ERCP
group [96]. The main limits of this study were that only one of
the 11 studies included in the meta-analysis was an RCT, all the
other studies were retrospective. A majority of the lesion types
included were Bismuth llI-1V (74% of the cohort), with only 30%
of the cohort having been treated with bilateral drainage (only
23% bilateral drainage in the ERCP group for 68% of Bismuth Il1-
IV in the ERCP group).

Among the studies included in the meta-analysis, the only
study published after 2017, the end date of the literature
search for the previous ESGE guideline on biliary stenting, is an
RCT from Coelen et al. [93]. Although designed in a preopera-
tive setting, this RCT compared PTBD to ERCP for hilar malig-
nant biliary drainage and was closed prematurely owing to
higher mortality in the PTBD group (41% vs. 11%; RR 3.7, 95%
Cl1.2to 11.7; P=0-03), with a trend toward a higher cholangi-
tis rate in the PTBD group (59% vs. 37%; P>0.05).

More recent data, from a bicenter retrospective study re-
ported by Lubbe et al. [97] on palliative hilar biliary drainage
by ERCP (153 patients) and PTBD (140 patients), reported sim-
ilar rates of technical (98% vs. 99%; P=0.8) and therapeutic suc-
cess (81.7 vs. 73%; P=0.2). ERCP had more sustained drainage
success compared with PTBD, with a 3-month gain in the dura-
tion of therapeutic success after ERCP drainage (95%Cl 26 to
160 days; P=0.006). AE analysis demonstrated equivalent cho-
langitis rates (21% vs. 24%), more pancreatitis in the ERCP
group (9.4% vs. 0%), and increased procedure-related death in
the PTBD group (6.0% vs. 15.8%; P<0.001) (Table6.7s).

EUS-HGS Recent developments in EUS-BD have been applied
to palliative treatment of hilar MBO, using mainly EUS-HGS,
sometimes using the bridging technique when left-to-right
SEMSs are implanted, or with complementary hepaticoduoden-
ostomy to drain the right segments. Hepaticogastrostomy is
generally performed using the placement of dedicated partially
covered stents to avoid bile leakage and stent migration.

Specific data on the use of these techniques for malignant
hilar stricture drainage have been reported in a review by Nakai
et al., reporting on 88 cases, with a technical success rate of
98%, high clinical success (75%), and a low rate of AEs (8%) [98].

Further retrospective studies have reported experience with
using EUS-HGS for hilar malignant biliary drainage in 20, 34,
and 41 cases, with high rates of technical success (91%-100%),
clinical success ranging from 65% to 100%, and AE rates of 13%-
35%, depending on definitions [99,100,101]. In the study by
Schoch et al., clinical success and access to chemotherapy after
EUS-HGS were both associated with improved survival [100]
(Table6.7s).

EUS-HGS vs. PTBD In a propensity score-matched analysis
comparing EUS-HGS to PTBD, Koutlas et al. demonstrated a
better clinical success rate (100% vs. 75%) and a better safety
profile (AEs 13% vs. 58%), with fewer reinterventions, shorter
hospital stay, and shorter procedure times with EUS-HGS com-
pared with PTBD [101] (Table 6.7s).

Conclusion Limitations of the available evidence in palliative
hilar MBO drainage concern PTBD, where the majority of evi-
dence of its increased morbidity compared with endoscopic
drainage comes from good quality RCTs dedicated to preopera-
tive drainage (and not palliative drainage).

The task force downgraded the quality of evidence to very
low owing to the high risk of bias in the literature, imprecision,
and publication bias (Table 8s). Therefore, a conditional recom-
mendation with very low quality of evidence was issued.

RECOMMENDATION

ESGE suggests obtaining drainage of more than 50%, and
ideally 70% or more, of the viable nonatrophic liver vol-
ume for palliative drainage of proven malignant Bismuth
II-1V strictures, using a multimodal approach (EUS-BD/
PTBD if needed, as complementary methods to ERCP).
Conditional recommendation, low quality of evidence.
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One RCT assessed the question of whether to drain palliative
hilar malignant stricture using unilateral (n =66) or bilateral
SEMS (n =67) insertion. Although the technical success rates
were similar (95.5% vs. 100%), the rates of clinical success
(95.3% vs. 84.9%; P=0.047) and primary reintervention (42.6%
vs. 60.3%; P=0.049), and the median cumulative stent patency
duration (252 days vs. 139 days) were all in favor of bilateral
SEMS insertion [102].

Two systematic reviews, mainly based on retrospective se-
ries, were published on this topic, both demonstrating a reduc-
tion in the need for reintervention and prolonged stent patency
with bilateral drainage [103, 104].

A recent large multicenter retrospective study on 236
patients with hilar MBO compared unilateral to bilateral stent-
ing using SEMSs. Although technical success was higher using
unilateral stenting 98.8% vs. 82.5%; P<0.001), clinical success
was higher in the bilateral SEMS group (85.7% vs. 70.5%; P=
0.03), with reduced postprocedure mortality (hazard ratio
[HR] 0.36; P<0.01), and prolonged survival (median 828 vs.
202 days; P<0.01) [105].

Of note, unilateral vs. bilateral liver drainage is not applic-
able to all cases (i.e. post-hepatectomy, massive neoplastic
infiltration of one liver lobe, atrophic segments) and caution
must be taken not to attempt to intubate atrophic segments
as this is associated with an increased post-ERCP cholangitis
rate [106]. In 2010, a study demonstrated that clinical success
is better when more than 50% of the liver is drained (OR 4.5; P=
0.001), with improved survival (119 days vs. 59 days; P=0.005)
[106].

More recent studies are challenging the cutoff of 50% of the
liver volume as a target for liver drainage. A single-center,
retrospective study systematically collected a cohort of 60
patients and demonstrated that patients with 280% of the liver
drained for palliation of hilar MBO (Bismuth type Il 29%, 11l 34%,
IV 37%) had better survival (8.5 months vs. 3.5 months;
P<0.001), whatever the technique (ERCP +/- EUS-BD +/- PTBD)
used for biliary drainage [107]. A receiver operating characteris-
tic (ROC) curve was used to predict the possibility of administer-
ing chemotherapy to the patient, the threshold being 71% of the
liver drained (92% vs. 44%; OR 0.06, 95%Cl 0.01 to 0.32;
P=0.008).

Similarly, another retrospective single-center study demon-
strated, in 90 patients with hilar MBO receiving palliative
chemotherapy, that draining more than 80% of the liver,
assessed by a 3D image volume analyzer, was associated with
improved survival (450 days vs. 224 days; P=0.003), but no dif-
ference in time to recurrent biliary obstruction (median 201
days, 95%Cl 155 to 317 days) [108]. In multivariate analysis,
the presence of cholangiocarcinoma (HR 0.3, 95%Cl 0.2 to 0.5;
P<0.001) and drainage of more than 80% of the liver (HR 0.35,
95%Cl 0.2 to 0.6; P=0.003) were both independent predictive
factors of survival.

Lastly, a recent retrospective, single-center study on 82
patients with Bismuth II, lll, or IV hilar strictures treated with
ERCP for palliative drainage assessed the preoperative liver
volumetry and ERCP drained segments, with clinical success
defined by a 50% decrease in bilirubinemia or normalization
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within 2 weeks [109]. The study showed a correlation between
clinical success and >50% of the liver drained (OR 4.15, 95%Cl
1.4 to 12.5; P=0.02) and >2 liver sectors drained (OR 8.5,
95%Cl 2.7 to 26.7%; P<0.001), independently of the presence
of unilateral or bilateral drainage (Tables6.7s and 8s).

Practically, preprocedural drainage imaging is required to
assess potential segments to drain, excluding the ones that are
atrophic or massively infiltrated by the tumor. Classically, clini-
cians should recognize the main sectors as right anterior (V-
V1), right posterior (VI-VII), and specify whether they are
separated by tumor infiltration; left segments Il and Il and
also specify whether they are separated by tumor infiltration.
MRCP will provide the relevant information to define the strat-
egy adequately. The percentage of liver drained is obtained by
dividing the segments drained by the nonatrophic/non-
resected segments in place. Liver volumetry obtained by 3D
computed tomography reconstructions prior to drainage has
also been described as a valuable tool for response to drainage
prediction [108].

The task force downgraded the quality of evidence to low
owing to the indirectness in the unilateral vs. bilateral stenting
meta-analysis, and owing to the absence of meta-analyses or
comparative trials assessing the percentage of liver drained
(Table 8s). Therefore, a consensus for conditional recommen-
dation, with a low quality of evidence, was issued.

RECOMMENDATION

ESGE suggests using either plastic stents or uncovered
SEMSs for palliative drainage of proven malignant hilar
obstruction. ESGE suggests a plastic stent when the
optimal drainage strategy has not been defined. ESGE
suggests using an uncovered SEMS in expert centers to
reduce the need for revisional procedures based on the
patient’s expected survival and the likelihood of achiev-
ing complete biliary drainage.

Conditional recommendation, moderate quality of evi-
dence.

Not much new evidence has been published on the use of
USEMSs compared with plastic stents for palliative drainage of
hilar MBO since the last ESGE biliary stenting guidelines, with
the recommendations made then proposed on the basis of
three meta-analyses that demonstrated the advantage of
USEMSs in terms of stent dysfunction, need for reintervention,
and improved survival, compared with plastic stents [2].

Improvements in oncological therapy, with some patients
experiencing prolonged survival and/or remissions, have led to
the need to address the question of using FCSEMSs for drainage
of hilar MBO, with the aim of providing benefit from the long-
term patency of SEMSs, while being able to remove them
when needed.

Arecent RCT compared the use of a 7-Fr plastic stent versus a
6-mm FCSEMS for drainage of 50 patients with non-resectable
hilar MBO. Although the migration rate was higher with
FCSEMSs (48% vs. 16%; P=0.02), the mean time to recurrent
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biliary obstruction was higher in the FCSEMS group (190 days
vs. 96 days; P=0.02), with a higher reintervention rate in the
plastic stent group (40% vs. 16%; P=0.04) and no difference in
AEs [110]. Two recent retrospective studies, which included 54
and 22 patients with non-resectable hilar MBO, reported the
experience of using a slim (6-mm) FCSEMS for palliative drain-
age: the median times to recurrent biliary obstruction were
181 days and 113 days, respectively, with 100% reintervention
success (stent removal and replacement of new ones) in both
series, but with an interesting safety profile (1.8% cholangitis
and no liver abscesses in the first series; 3.1% cholecystitis and
6.3% delayed complications [e.g. liver abscess] in the second
series) [111,112]. Up until now, no RCTs have compared
USEMSs with FCSEMSs for non-resectable hilar MBO to deter-
mine whether replacement of FCSEMSs in long survivors would
be a better option.

In light of the massive amount of evidence in favor of the use
of USEMSs for drainage of non-resectable hilar MBO, and the
need for more safety and comparative data on the use of
FCSEMSs in this context, ESGE recommends the use of USEMSs
for this indication (Table 6.7s).

Despite this evidence, the task force acknowledged that
many of these studies analyzed the time to first stent dysfunc-
tion and did not fully capture long-term outcomes. Moreover,
systematic plastic stent exchange, as is done as the standard
of care for benign strictures, was not proposed. Although most-
ly associated with the insertion of SEMS in SEMS, a technique
that precludes easy revision, emerging evidence suggests that,
over time, USEMSs may be associated with an increased and
earlier need for percutaneous drainage compared with plastic
stents [113]. In addition, a USEMS represents a definitive inter-
vention, and suboptimal initial drainage may limit the possibil-
ity of further endoscopic optimization. Therefore, the task
force emphasized that the choice of stent should be further
individualized based on disease stage, expected survival, the
likelihood of achieving complete biliary drainage, and the feasi-
bility of future endoscopic interventions.

The task force consensus was therefore in favor of a condi-
tional recommendation, with a moderate quality of evidence.

3.2.5 How to solve stent dysfunction in malignant stricture
When stent dysfunction occurs in a SEMS in a patient with distal
MBO, insertion of either an uncovered or covered SEMS appears
to be equally effective with regard to stent patency, according
to an RCT by Lee et al. [114] and reconfirmed by a more recent
retrospective study [115].

With regard to SEMS dysfunction in patients with proximal
MBO, the data are conflicting: one retrospective study showed
no difference regarding reobstruction, whether plastic or metal
stents were placed into the initial SEMS, while another retro-
spective study reported a significant difference in favor of
SEMS insertion [116,117] (Table6.8s).

EUS-BD with a LAMS is an emerging technique in distal MBO.
Various prospective studies have revealed a dysfunction rate
ranging from 16% to 55% within 6 months [84,86,87]. A recent
meta-analysisincluding 21 studies and 1435 patients reported a
dysfunction rate of 10%, requiring a reintervention in 12% of

cases [89]. The dysfunction appears to be mitigated by placing
an FCSEMS or a coaxial DPPT through the LAMS [85] (Table 6.9s).

3.3 Biliary stricture management in surgically
altered anatomy or inaccessible papilla

While ERCP is the standard treatment for biliary disorders in
normal anatomic conditions, biliary drainage in patients with
surgically altered anatomy (summarized in Fig.2s) presents
unique challenges [118,119], driven by both anatomical and
technical factors. First, intubating an anastomosis can be
difficult owing to altered pathways and adhesions. Second, the
length of the afferent jejunal limb significantly impacts intuba-
tion success. Third, cannulating an intact papilla from a distal
approach is more challenging than accessing a bilioenteric or
pancreatoenteric anastomosis. Finally, the absence of an eleva-
tor in certain endoscopes and the use of nonspecialized acces-
sory catheters can further hinder cannulation and therapeutic
interventions. These factors may warrant the use of other ad-
vanced endoscopic techniques that require specialized training
and equipment.

ERCP is a high risk procedure [5], with surgically altered
anatomy further elevating the risk of complications, which
range from 0% to 19.5% in this patient population [120]. Per-
foration is the most common and potentially fatal AE, followed
by bleeding, cholangitis, mucosal tears, and PEP. Perforations
can occur at various levels, often due to difficult intubation
across sharp angulations or excessive looping. Barotrauma is a
unique risk, especially in closed-loop systems, and can lead to
severe complications such as intestinal rupture. Detailed infor-
mation on these AEs can be found in other ESGE Guidelines [5,
120,121,122,123].

The alternative drainage approaches, including enteroscopy-
assisted ERCP, therapeutic EUS, and PTBD, are also not without
complications.

Taken together, endoscopists performing biliary drainage in
patients with surgically altered anatomy must obtain all avail-
able details on the anatomy of the patient, and must be familiar
with potential AEs. It is recommended that such procedures are
performed in units fully equipped to diagnose and manage any
complications that may arise, and in centers where all drainage
techniques and complication management expertise is avail-
able if required.

3.3.1 ERCPin patients with Billroth Il anatomy

RECOMMENDATION

ESGE suggests that in cases of Billroth Il postsurgical
anatomy, ERCP with front- or side-viewing endoscopes
can be considered. Depending on local expertise, EUS-
assisted or EUS-quided techniques can be undertaken
when ERCP is unsuccessful.

Conditional recommendation, moderate quality of evi-
dence.
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ERCP in patients with Billroth Il gastrectomy has been con-
sidered a challenging procedure, related to afferent limb intu-
bation, identification and biliary cannulation, and performance
of the sphincterotomy in the inverted papilla. An ERCP has how-
ever been considered an acceptable approach for Billroth Il for
many years [124]. The efficacy and safety of using a duodeno-
scope or a front-viewing scope with a cap in Billroth Il anatomy
appear to be equivalent, based on two recent systematic re-
views, plus one prospective and two retrospective series [125,
126,127,128,129] (Tables 9s and 10s).

If an ERCP is unsuccessful in patients with a biliary stricture,
EUS-assisted or EUS-guided techniques can be undertaken
depending on local expertise (e.g. EUS-assisted rendezvous
[EUS-RV], EUS-guided antegrade stenting, EUS-guided trans-
mural drainage) [3].

3.3.2 Biliary drainage in patients with previous
pancreaticoduodenectomy

RECOMMENDATION

ESGE suggests that, in patients with previous pancrea-
ticoduodenectomy, enteroscopy-assisted ERCP (EA-
ERCP), EUS, and PTBD may be considered.

For benign biliary strictures, EA-ERCP should be consid-
ered as the first-line option. EUS-BD may be proposed in
selected cases, particularly when multiple biliary inter-
ventions are expected or if the index EA-ERCP was diffi-
cult. PTBD, including percutaneous cholangioscopy, may
be considered in specific cases, such as right-sided
hepatolithiasis or when other techniques have failed.

For malignant biliary strictures, EA-ERCP or EUS-BD
(either antegrade or EUS-quided hepaticogastrostomy
[EUS-HGS]/EUS-guided hepaticojejunostomy [EUS-H]S])
is recommended as first-line therapy, according to ana-
tomical constraints and local expertise. PTBD is recom-
mended as the second-line option. EUS-directed transen-
teric ERCP requires further evaluation.

Conditional recommendation, low quality of evidence.

EA-ERCP has acceptable rates of success and, although infer-
jor to EUS-BD, it has a more favorable AE rate. The evidence
supporting the success of EA-ERCP or EUS-BD in patients with
a prior Whipple procedure is primarily derived from systematic
reviews and meta-analyses, mixing the types of surgically al-
tered anatomy, with only one cohort study examining both
EUS-BD and EA-ERCP [130,131,132,133,134]. No randomized
trials have compared the two techniques.

In a comparative cohort reported by Khashab et al. [134],
where 15/98 patients had undergone a Whipple procedure, 49
patients were treated with EUS-BD and 49 with EA-ERCP. The
clinical success rate for EUS-BD was 88%, compared with 59.1%
for EA-ERCP (mostly via double-balloon enteroscopy [DBE]).
The AE rate was 20.4% for EUS-BD and 4% for EA-ERCP.

EA-ERCP is been reported in several meta-analyses to have a
procedural success rate of 61.7%-75.8% and an AE rate of 6.6%
with single-balloon enteroscopy (SBE)-assisted ERCP in surgi-
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cally altered anatomy [135, 136], although DBE-assisted ERCP
has been reported to have a procedural success rate of 93%,
with a 4% rate of AEs, in a cohort of 1323 patient with surgically
altered anatomy, which included 312 patients who had under-
gone a Whipple procedure [137]. Better success was reported
with short DBE scopes (<200cm), which allow for the use of
standard ERCP accessories, compared with long DBE scopes
(>200cm).

A meta-analysis reported that EUS-BD has a technical suc-
cess rate of 97.8%, and a clinical success rate of 94.9%, with a
12.8% AE rate in a large (n =409) cohort of patients with surgi-
cally altered anatomy, including 70 cases with previous Whip-
ple surgery [138].

Finally, EUS-directed transenteric ERCP is a technique in
which a gastroenteric or entero-enteric anastomosis is created
between the proximal gastrointestinal tract and the small-
bowel loop containing the ampulla/bilioenteric anastomosis,
using a LAMS. This facilitates standard ERCP via the anastomosis
and offers the additional benefit of enabling complex treat-
ments such as cholangioscopy-directed lithotripsy for large
stones. This procedure has been described in multiple case
reports, with the largest series coming from Mutignani et al.
[139] (Table9s).

The task force issued a conditional recommendation, with a
low quality of evidence owing to the high risk of indirectness
and imprecision (Table 10s).

3.3.3 Biliary drainage in patients with previous Roux-en-Y
gastric bypass

RECOMMENDATION

ESGE suggests that in patients with previous Roux-en-Y
gastric bypass (RYGB), EUS-directed transgastric ERCP
(EDGE) or EA-ERCP may be considered.

For benign biliary strictures, EDGE is suggested as the
first-line approach, unless there is specific expertise in
EA-ERCP.

For malignant biliary strictures, EUS-BD (either ante-
grade stenting or EUS-HGS/EUS-H|S) is often the prefer-
red option, although EDGE, EA-ERCP, and PTBD may also
be considered based on anatomical constraints and local
expertise.

Conditional recommendation, low quality of evidence.

EUS-directed transgastric ERCP (EDGE) is an advanced endo-
scopic procedure involving the creation of a temporary EUS-
guided anastomosis between the gastric pouch and the exclud-
ed stomach, that is subsequently used to perform a standard
ERCP. The procedure should only be performed in centers with
expertise in advanced EUS techniques. One of the advantages
of EDGE is that it retains access to the bile duct for ERCP after
the procedure, which can be crucial in the event of complica-
tions, such as sphincterotomy bleeding or when further inter-
ventions are required (e.g. large-stone lithotripsy, BBS manage-
ment). However, it typically involves at least two endoscopic
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procedures (EDGE as the first step, ERCP as the second step,
and final LAMS removal). The routine use of a 20-mm LAMS,
along with techniques for anchoring the LAMS, has made
single-session EDGE possible (i.e. LAMS placement and ERCP
in the same procedure). Further procedures will be needed to
remove the LAMS at a later time to avoid weight regain.

For EA-ERCP, Roux-en-Y gastric bypass (RYGB) requires the
enteroscope to traverse a significantly longer segment of the
small bowel, with potentially sharp angulations and adhesions,
especially at the entero-enteral anastomosis. If a long double-
balloon enteroscope is used, it limits the range of accessories
available for cannulation and the completion of endoscopic
therapy. DBE is more effective than SBE, and advanced entero-
scopic skills are necessary to achieve the same efficacy as EDGE
or laparoscopy-assisted ERCP (LA-ERCP), which may limit the
availability of EA-ERCP.

In the context of palliative care for malignancy, the priority is
to achieve biliary drainage as efficiently as possible, with a focus
on obtaining long-lasting stent patency. While EUS-BD remains
an option, the postsurgical anatomy may make it difficult to
access the left side of the liver from the gastric pouch, which
could hinder either EUS-HGS or antegrade stenting via EUS.In
such cases, EDGE and PTBD remain viable options, depending
on the patient’s functional status and local expertise. PTBD re-
mains a viable option in expert centers to treat malignant stric-
ture in a single session with direct SEMS placement.

EA-ERCP in RYGB Three significant systematic reviews and
meta-analyses have been published that examined EA-ERCP in
RYGB patients [135, 136, 137]. Unfortunately, as all of them in-
cluded other types of surgically altered anatomy, only one of
them [136] specifically broke down success rates for RYGB.
The success rate for EA-ERCP was reported to be 61.7%-76.4%
with SBE in RYGB, with an AE rate of 6.5%-6.6% [135,136], and
90%-94% with DBE-ERCP, with an AE rate of 4% [137].

Although infrequently used for biliary stricture manage-
ment, LA-ERCP has been extensively studied in RYGB, with four
systematic reviews and meta-analyses focusing solely on LA-
ERCP, with stone extraction as the main indication: reported
cannulation success rates were 95.3%-98.5%, whereas AE rates
were reported to be up to 20.6%, with a majority of these relat-
ed to the laparoscopy [140,141,142,143].

Technical comparison was reported in a meta-analysis in-
cluding LA-ERCP (403 patients), SBE-ERCP (166 patients), and
DBE-ERCP (71 patients). Native papilla cannulation rates were
95.7%, 62.2%, and 82.2%, respectively, with AE rates of 18%,
9.9%, and 2%, respectively [144].

EDGE in RYGB There have been two meta-analyses that fo-
cused solely on EDGE: Prakash et al. [145] and Su et al. [146] re-
ported on 169 and 585 procedures, respectively, with 94%-98%
ERCP success rates and AE rates of 14%-18%, including stent
malposition or dislodgement (4%), pain (2%), bleeding (2%),
persistent fistula (1%), and perforation (1%). Of note, LAMS dis-
lodgement was lower for the 20-mm LAMS compared with the
15-mm LAMS. Data from two meta-analyses [97,98] comparing
EDGE with EA-ERCP concluded that EDGE had superior efficacy
(94.8%-100%) over EA-ERCP (66%-66.3%), and superior safety
(AE rate, 9.6%-14.9% vs. 14.7%-16%, respectively), with a fas-

ter procedure rate (61 vs. 169 minutes) and shorter length of
stay (1.8 vs. 6.9 days).

EUS-BD in RYGB Tanisaka et al. published a meta-analysis on
EUS-BD in 409 patients with surgically altered anatomy, pri-
marily for malignant indications [138]. The clinical success
rate was 94%, with an AE rate of 12.8%; however, the study
showed significant heterogeneity, making it difficult to derive
efficacy analysis for RYGB specifically (Table 9s).

The task force issued a conditional recommendation, with a
low quality of evidence owing to the high risk of indirectness
and imprecision (Table 10s).

3.3.4 Biliary drainage in patients with previous gastrectomy
with a Roux-en-Y jejunojejunal anastomosis

RECOMMENDATION

ESGE suggests that in patients with a partial or total gas-
trectomy with a Roux-en-Y jejunojejunal anastomosis, EA-
ERCP, EUS-BD, and PTBD can be considered.

For benign biliary strictures, EA-ERCP should be consid-
ered as the first-line option. EUS-BD may be proposed in
selected cases, particularly when multiple biliary inter-
ventions are expected. PTBD, including percutaneous
cholangioscopy, may be considered in specific indica-
tions, such as CBD or intrahepatic stones, or in cases
where other techniques have failed.

For malignant biliary strictures, EUS-BD (either ante-
grade or EUS-HGS/EUS-HJS) or PTBD are suggested as
first-line approaches in expert centers.

Conditional recommendation, low quality of evidence.

Most studies evaluating biliary drainage techniques in cases
with benign indications and partial or total gastrectomy with a
Roux-en-Y jejunojejunal anastomosis have focused on
colonoscopy-assisted ERCP or EA-ERCP. The success rate
for accessing the papilla using an adult or pediatric colono-
scope has been reported to be 68%, with biliary cannulation
rates ranging from 72.7% to 85.4% [147,148]. The use of a
cap-assisted scope progression has also proven beneficial
[149]. EA-ERCP using SBE or DBE techniques has demonstrated
biliary cannulation rates of 78.8%-90.9% and clinical success
rates of 78.1%-100% [150,151,152,153,154,155,156]. A
meta-analysis of 403 patients with Roux-en-Y gastrectomy
reported a biliary cannulation rate of 88.1% and procedural
success rate of 76.4% [136], both lower compared with other
anatomical configurations [152].

EUS-BD has been primarily assessed in patients with malig-
nant indications [138]. Regarding benign indications, particu-
larly in stone removal, EUS-guided antegrade drainage and
EUS-HGS or EUS-HJS [157,158,159,160,161,162] have been
described in small series [157], showing comparable outcomes
to EA-ERCP [151]. Notably, a multicenter study involving 21
patients who underwent EUS-H|S reported a clinical success
rate of 80%, with an AE rate of 33% [163].
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EUS-directed transenteric ERCP may be another option in
highly selected cases; however, outcomes have been less often
reported compared with EDGE, and technical variables make
this procedure less standardized [164].

PTBD has also demonstrated acceptable outcomes, better
than EA-ERCP in these scenarios [165], and comparative repre-
sentative studies specific to the Roux-en-Y jejunojejunal anas-
tomosis anatomy are lacking compared with EUS-BD [166].
Recently, percutaneous-assisted cholangioscopy has been
shown to be particularly useful in cases of hepatolithiasis and
large CBD stones, with an AE rate of 19.6% [167,168,169], a
scenario that might occur above a biliary stricture (Tables 9s).

The task force issued a conditional recommendation with
low quality of evidence owing to the high risk of indirectness
and imprecision (Table 10s).

3.3.5 Biliary drainage in patients with previous Roux-en-Y
hepaticojejunostomy

RECOMMENDATION

ESGE suggests endoscopic over percutaneous biliary
drainage in patients with Roux-en-Y hepaticojejunost-
omy, owing to its better safety profile.

For benign biliary strictures, EA-ERCP or EUS-BD tech-
niques, such as antegrade drainage or EUS-HGS, are
viable options. Additionally, EUS-directed transenteric
ERCP may be considered in selected cases, particularly
for postsurgical complications of hepaticojejunostomy.
For malignant biliary strictures, EUS-BD, with ante-
grade drainage or EUS-HGS, is recommended as a first-
line approach.

PTBD can be considered as a second-line approach for be-
nign and malignant indications.

Conditional recommendation, low quality of evidence.

Roux-en-Y hepaticojejunostomy is a surgical technique per-
formed for biliary reconstruction. Endoscopic access has similar
success, but lower AE rates than PTBD.

EA-ERCP has reported technical success rates of 86%-93%
[152,156,170], although total procedural success rates were
lower, at 60.6%, in a cohort of 221 patients [152].

EUS-guided hepaticoenterostomy [171], with or without
transhepatic cholangioscopy [172] and/or antegrade drainage
[173], can be considered in benign conditions. Additionally,
EUS-directed transenteric ERCP, through an EUS-quided anas-
tomosis made using a LAMS, may be proposed in selected cases
[174,175,176,177], particularly for postsurgical complications
of hepaticojejunostomy [177].

For malignant conditions, EUS-BD has demonstrated higher
technical and clinical success rates compared with EA-ERCP
[178]. Techniques such as EUS-guided transmural stenting
alone, antegrade stenting, or a combination of these have
been successfully used in cases of distal MBO [160].

PTBD has been evaluated in small series [179,180, 181, 182].
While PTBD achieves similar complete stone removal rates to
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EA-ERCP, it is associated with higher AE rates in patients with
hepatolithiasis [183,184], and requires more frequent inter-
ventions in post-liver transplantation patients [185]. Specifical-
ly, percutaneous cholangioscopy [186] has proven feasible and
effective, but might be associated with a significantly higher AE
rate (45% vs. 10%) compared with EA-ERCP, as reported in a
retrospective study of 40 patients [184] (Table9s).

The task force issued a conditional recommendation with
low quality of evidence owing to the high risk of indirectness
and imprecision (Table 10s).

3.3.6 Biliary drainage in patients with inaccessible papilla

RECOMMENDATION

ESGE recommends EUS-BD over PTBD in cases of malig-
nant biliary stricture following failed or unfeasible ERCP.
In patients with distal stricture, ESGE suggests using EUS-
HGS where a duodenal stricture is present, and either
EUS-HGS or EUS-quided choledochoduodenostomy
(EUS-CDS) where there is no duodenal stricture.

ESGE suggests using PTBD when EUS-BD fails or is not
feasible.

Strong recommendation, moderate quality of evidence.

PTBD may achieve comparable technical and clinical success
rates to EUS-BD; however, it is associated with a higher inci-
dence of AEs.

In patients where ERCP has failed or is not feasible, EUS-BD,
including EUS antegrade drainage, EUS-CDS, EUS-HGS, and
EUS-guided gallbladder drainage (EUS-GBD), has been de-
scribed as an effective alternative.

Several meta-analyses have evaluated EUS-CDS and EUS-
HGS, reporting comparable technical and clinical success rates
[187,188,189]. While some studies have reported higher AE
rates with EUS-HGS [190, 191], a recent meta-analysis reported
an acceptable AE rate of 12% [192]. For EUS-CDS, using either a
LAMS [193,194,195,196] or a SEMS [197], the reported AE
rate is 9.3% and the reintervention rate is 8.3% [198]. However,
duodenal stenosis has been described as a risk factor for long-
term obstruction following EUS-CDS [87,199]. In this context,
EUS-CDS has demonstrated higher rates of postprocedural AEs
(42.9% vs. 7.7%) and biliary dysfunction (71.4% vs. 16.7%) com-
pared with EUS-HGS [83].

Although much less established than other EUS-BD tech-
niques, EUS-GBD has also been proposed as a rescue therapy
when the cystic duct is patent. A multicenter study reported a
clinical success rate of 81.3% [200], with results comparable
with EUS-CDS in another observational series [201], but data
on follow-up of patients with more than 4 months of survival
are missing.

PTBD has demonstrated a trend toward higher AEs in a sys-
tematic review, with no significant differences in clinical suc-
cess when compared with EUS-HGS and EUS-CDS [202]. Retro-
spective studies comparing PTBD and EUS-CDS also reported
similar results, with PTBD associated with higher rates of AEs
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[203,204,205] and reintervention [204]. An RCT comparing
PTBD and EUS-HGS further confirmed higher AE and reinter-
vention rates in the PTBD group [206] (Tables 9s).

The task force issued a strong recommendation with moder-
ate quality of evidence owing to the risk of publication bias re-
ported in the meta-analyses supporting this statement [183,
184,185] (Table 10s).

3.4 Biliary stricture management after failure:
second attempt

ERCP may fail in up to 10%-20% of patients [207], with a limit
not exceeding 5% in expert centers proposed by the ESGE per-
formance measures initiative [208], which recommends refer-
ring patients to a more experienced colleague or center in cases
of failure. Reasons for failure may involve neoplastic infiltration,
unnegotiable biliary stenosis, surgically altered anatomy and/or
duodenal stenosis, and also difficult cannulation.

In such instances, a repeat attempt at ERCP has been report-
ed to be successful in up to 82% of cases [2], by waiting at least
2 days and optimizing patient sedation, team preparation,
availability of ancillary material, and referral to a more expert
endoscopist or institution. A general algorithm is proposed in
Fig. 3s.

3.4.1 Second attempt for benign biliary stricture
(accessible papilla)

RECOMMENDATION

ESGE suggests using rendezvous over transmural drain-
age where ERCP has failed for benign biliary strictures.
Conditional recommendation, low quality of evidence.

As an alternative to repeat ERCP after 2-4 days, as proposed
in the last ESGE therapeutic EUS guidelines, the EUS-RV tech-
nique has been suggested in cases of ERCP failure for benign
stenosis [3]. Knowing the expected long-term survival in such
cases, surgical hepaticojejunostomy might be discussed in
some situations, but this is associated with long-term compli-
cations (e.g. stricture in 9%-15%, cholangitis), and surgical
choledochoduodenostomy has also been reported to be asso-
ciated with long-term complications [209,210,211].

As a consequence, the goal of management of benign steno-
sis after ERCP failure is to allow ERCP management (ERCP re-
peated by an expert or rendezvous technique) with the aim of
preserving the anatomy.

EUS-RV First described by Mallery et al. [212], EUS-RV is a
challenging technique with a relatively high rate of failure.
Although technical success has been reported to reach 77%-
86.1%, with a 14% AE rate, in a meta-analysis [213], a recent
retrospective series [166] from two tertiary centers reported a
25% technical failure rate, attenuating the encouraging data
from the meta-analysis. Recent prospective and retrospectives
series of EUS-RV for benign stricture have reported better re-
sults (92% technical success) and fewer AEs for benign stric-
tures [214,215].

Percutaneous rendezvous The available data come from
retrospective series. A French cohort of 84 patients treated
using the percutaneous rendezvous technique reported a suc-
cess rate of 95.2%, but with important morbidity (19.5% [9.5%
related specifically to the rendezvous]) and mortality of 3.5%
[216]. A German study on 244 patients, including 28.7% with
benign strictures and 50.8% with altered anatomy, comparing
PTBD to the percutaneous rendezvous technique, demonstrat-
ed decreased morbidity in the rendezvous group (16.6% vs.
26.4%), with a technical success rate of 80.4% [217].

Comparative outcomes (EUS-RV vs. percutaneous ren-
dezvous) A recent meta-analysis [218] compared EUS-RV to
percutaneous rendezvous, comparing 524 patients in 19 stud-
ies treated with EUS-RV with 591 patients in 13 studies treated
with percutaneous rendezvous. Technical success was similar
(89.2% vs. 95.8%) in the subgroup with benign stenosis for
EUS-RV (7 studies, 84 patients) and percutaneous rendezvous
(7 studies, 180 patients), and in the subgroup with normal
anatomy (90.7% vs. 95.5%; 16 studies, 413 patients, and 9 stud-
ies, 340 patients). Overall AEs were similar for EUS-RV (9.8%)
and for percutaneous rendezvous (13.4%). Pancreatitis and
bile leakage were higher with EUS-RV (2.5% vs. 0.8% and 3% vs.
0.6%). Both techniques had similar technical success and AE
rates in this meta-analysis. Limitations of the study were the
considerable heterogeneity in the technical success rate, the
absence of studies directly comparing EUS-RV and percutan-
eous rendezvous, and the retrospective aspect of the series.
There is therefore insufficient data to recommend EUS-RV over
percutaneous rendezvous (Table 11s).

EUS-BD using retrievable stents with EUS-guided antegrade
stenting or EUS-HGS have been reported anecdotally for benign
strictures. Evidence is lacking regarding their safety and long-
term outcomes [159,219,220,221].

The task force issued a conditional recommendation, with a
low quality of evidence owing to the risk of indirectness and im-
precision (Table 12s).

3.4.2 Second attempt for malignant biliary stricture
without duodenal stricture (accessible papilla)

RECOMMENDATION

ESGE suggests EUS-guided transmural drainage over
PTBD for malignant biliary obstruction after failed ERCP
Conditional recommendation, low quality of evidence.

PTBD has been considered the standard alternative for ERCP
failure. It may however be contraindicated in some situations
(e.g. ascites) and is burdened by a non-negligible rate of mor-
bidity and an intrinsic discomfort related to the percutaneous
drain [222,223]. EUS-BD offers different routes of drainage by
rendezvous, antegrade stenting, or transmural drainage using
EUS-CDS and EUS-HGS [3]. There are insufficient data to
recommend the extrahepatic versus the intrahepatic approach.

In the setting of MBO and failed ERCP with an accessible

papilla:
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= there is no direct evidence comparing repeat ERCP with EUS-
BD

= based on four meta-analyses [202,224,225,226] and three
RCTs [206, 224, 225], there is low quality evidence to sup-
port the argument that EUS-BD has similar technical and
clinical success compared with PTBD, but with a reduced risk
of AEs (OR 0.25, 95%CI 0.10 to 0.61; ?=0%) and recurrent
biliary obstruction (OR 0.05, 95%Cl 0.01 to 0.25; I>=0%); of
note, no RCTs have included EUS-CDS performed with a
LAMS

= for EUS-BD, based on two meta-analyses [188,202] and one
RCT [225], there is very low quality of evidence supporting
the argument that EUS-HGS and EUS-CDS with a SEMS have
similar technical and clinical success; however, no RCTs have
included EUS-CDS performed with a LAMS, which would
potentially improve the ease and safety of the procedure

= EUS-BD demonstrates reduced total treatment costs when
compared with PTBD, especially when also accounting for
hospital stay and reinterventions [204, 205]

= EUS-GBD with a LAMS has recently emerged as a back-up
strategy for failed ERCP and unfavorable EUS-CDS [201]

= one small RCT has reported comparable efficacy and safety
of surgical hepaticojejunostomy and EUS-CDS with a SEMS
[226] (Table 13s).

An international survey assessed patient perspectives by enrol-
ling 327 patients scheduled to undergo ERCP for MBO. Based on
simulated scenarios, more than 80% of patients preferred EUS-
BD to PTBD for ERCP failure because of the absence of a percu-
taneous drain and the possibility of a one-stage procedure to
achieve clinical success [227]. This rate increased where EUS-
BD expertise was available and decreased in line with an in-
creasing rate of AEs [228], supporting the need to improve pro-
ficiency and safety as a driver for EUS-BD adoption.

In distal MBO with adequate biliary dilatation, EUS-CDS with
a LAMS can further increase the simplicity of EUS-BD, by allow-
ing single-step, free-hand advancement of an electrocautery-
enhanced LAMS without any device exchange. This is strictly
dependent on adequate biliary dilatation, usually >15mm [82].

The most recent meta-analysis [89] reported >90% technical
and clinical success, with a roughly 10% rate of early AEs (most-
ly mild or moderate) and a roughly 10% rate of reintervention.
However, EUS-CDS with a LAMS is unfavorable in cases invol-
ving pyloroduodenal invasion [87,229], gastric outlet obstruc-
tion [83], and mildly dilated CBD, as well as in proximal/hilar
malignant stenosis, where EUS-HGS should be preferred [3].
EUS-GBD can be used as an acceptable rescue drainage modal-
ity in distal MBO, provided that the cystic duct is patent [201].
Caution must be taken with EUS-CDS, as demonstrated by re-
cently published real-world data on technical complications,
which reported a 12% rate of 30-day mortality [81].

There is insufficient evidence to restrict the use of EUS-CDS
in patients with potentially resectable disease, but follow-up
data from two cohorts (one prospective and one retrospective)
have demonstrated LAMS dysfunction in 32%-55% of cases
after EUS-CDS [84,229]. Case series have demonstrated no
increased rate of postsurgical AEs [230], with the presumed
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advantage of a reduced rate of PEP for early or even upfront
adoption for preoperative EBD. Limited evidence is available
for EUS-HGS [231]. These data suggest multidisciplinary dis-
cussion should be undertaken in patients where EUS-BD is fore-
seen in the preoperative setting, taking into account also the
advantages of EUS-BD in terms of safety, potentially translating
into higher and faster access to neoadjuvant treatment and/or
surgery.

The task force issued a conditional recommendation with
low quality of evidence owing to the risk of indirectness and im-
precision (Table 14s).

3.4.3 Second attempt for malignant biliary stricture with
duodenal stricture (accessible papilla)

RECOMMENDATION

ESGE suggests EUS-BD over surgical bypass or percutan-
eous drainage in the setting of double malignant biliary
and gastric outlet obstruction, where expertise is avail-
able.

In this scenario, EUS-HGS is associated with reduced risk
of recurrent biliary obstruction compared with EUS-CDS.
Conditional recommendation, very low quality of evi-
dence.

The performance of ERCP is suboptimal in patients with duo-
denal stricture and/or indwelling duodenal stents, achieving
variable technical success in tertiary referral centers [232,233,
234,235]. Inconsistent results have been reported, suggesting
that EUS-BD might be associated with higher rates of technical
success than ERCP in this scenario. Yamao et al. have reported a
significantly higher rate of technical success (95% vs. 56%) in
this setting [236]; however, in an older study, EUS-BD was asso-
ciated with increased AEs, but this study involved transmural
drainage with plastic stents, a clinical technique that has now
been abandoned [237]. More consistently, the rate of recurrent
biliary obstruction appears to be lower and time to recurrent
biliary obstruction longer in cases of EUS-HGS, as the drainage
is far from the tumor site. These results add to the body of lit-
erature supporting the advantage of EUS-BD over PTBD [202,
238].

Although more technically challenging, recent data have
provided more evidence to support EUS-HGS over EUS-CDS in
this specific setting, owing to longer drainage patency with
EUS-HGS, being far from the tumor location, and increased
risk of ascending cholangitis or stent dysfunction using EUS-
CDS, especially with the use of a LAMS, with the risk of stent ob-
struction due to food impaction above the duodenal stricture
[83,87,229].

In the setting of MBO and duodenal stenosis, after failed
ERCP:
= there is no direct evidence comparing repeat ERCP with EUS-

BD
= there is no direct evidence comparing EUS-BD with PTBD in

the specific scenario of duodenal stenosis

Endoscopy | © 2026. European Society of Gastrointestinal Endoscopy. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



= based on a pooled analysis of available data from four small
observational studies (three retrospective [199,239, 240]
and one prospective [83]) in the setting of combined biliary
and gastric outlet obstruction, EUS-CDS is associated with an
increased risk of recurrent biliary obstruction (RR 5.04,
95%Cl 2.09 to 12.14; > =0%) compared with EUS-HGS, with
similar risk of AEs. Two studies included EUS-CDS performed
with a LAMS, and one with a SEMS; two studies included
gastric outlet obstruction treated with EUS-guided gastro-
enterostomy and one with duodenal SEMSs

= EUS-guided double bypass (EUS-guided gastroenterostomy
+EUS-BD) compared with surgical double bypass demon-
strates similar technical and clinical success, with signifi-
cantly reduced rates of AEs (especially severe) and shorter
hospitalization in one retrospective study [241] (Table 15s).

Finally, intubating a previously placed gastroenteric LAMS to
retrogradely reach the papilla is one additional reported strat-
egy to achieve biliary drainage in the setting of double obstruc-
tion [242]. When these EUS-BD possibilities are paired with the
increasingly reported advantages of EUS-guided gastroenter-
ostomy over duodenal stenting or surgical bypass in treating
gastric outlet obstruction [243,244,245,246,247], this may
call for centralization of patients with double obstruction in
centers where advanced interventional EUS expertise is avail-
able.

Management of patients of this complexity should be per-
formed after multidisciplinary discussion, accounting for ex-
tensive radiological evaluation of the specific anatomy, resect-
ability status, oncological perspective on presumed life expec-
tancy, and frailty of the patient.

The task force issued a conditional recommendation with
very low quality of evidence because of the risk of indirectness,
imprecision and the moderate risk of bias in the literature (Ta-
ble 16s).

3.5 Periprocedural and technical aspects

of biliary stenting

3.5.1 Antibiotic prophylaxis

For some procedures (e.g. predicted incomplete biliary drain-
age, hilar stricture management, those in immunocompro-
mised patients or with PSC, cholangioscopy), antibiotics should
be administered before ERCP. These recommendations have
been described in great detail in the ESGE ERCP-related AEs
guidelines and must be followed [5].

3.5.2 Post-ERCP pancreatitis prophylaxis

For ERCPs, rectal administration of 100 mg diclofenac or indo-
methacin in all patients without contraindication, hyperhy-
dration, and use of a prophylactic pancreatic stent should be
properly applied following ESGE guidelines [5].

3.5.3 Stent registry

Maintaining a registry for patients with biliary stents, in partic-
ular for patients with BBS, and recalling these patients for stent
removal/exchange has been recommended in the ESGE biliary

stenting guidelines in 2017 [2], because forgotten stents may
be extremely difficult to remove and scheduled stent
exchange/removal has been demonstrated to reduce septic
complications. No major new data have been published on this
topic, which remains a critically important aspect of the man-
agement of patients with biliary strictures and must be applied.

3.6 Environmental impact

The environmental impact of endoscopic management of bili-
ary strictures using ERCP and EUS (including stenting and dila-
tion) is driven mainly by single-use devices, energy for intensive
imaging, cautery, and long-lasting procedures, extensive steri-
lization processes, also taking into consideration that some-
times more than one endoscope is used (back-to-back use of
the echoendoscope and the duodenoscope) for interventional
procedures in the biliary tract, and waste disposal (the waste
from therapeutic procedures is more than double that of diag-
nostic endoscopies) [248], with cumulative effects influenced
by disease type (benign vs. malignant) and the need for repeat
interventions. While no specific evidence has been derived
from disease-specific biliary studies, most evidence comes
from life-cycle assessments, waste audits, and sustainability
analyses, and scientific society guidance documents [249].

The most relevant evidence to this guideline comes from a
prospective study conducted at the Asian Institute of Gastro-
enterology Hospitals that comprehensively assessed green-
house gas emissions and waste generation of gastrointestinal
procedures, the majority of which were ERCPs [248]. Although
the results of this study cannot be directly generalized, one of
the key drivers of the environmental impact of endoscopy,
detected also in a European study that included non-ERCP pro-
cedures only [250], is the greenhouse gas emissions related to
patients travelling to and from the hospital, which ranges from
45% of the total procedure-related carbon footprint in France to
more than 80% in India. This is of paramount importance as
repeated regular plastic stent replacements are recommended
for the management of BBSs, and a direct comparison with the
SEMS placement strategy’s environmental impact is not yet
available.

The authors also highlighted the positive impact of recycling
hospital waste in India - 25.7% of the total waste in India com-
pared to 9%-20% in US centers [251,252] - as demonstrated by
substantial CO, emission reduction. In comparison to evidence
from the USA, direct landfill disposal accounted for 9.5% of the
generated waste, while the US centers reported 61%-63% [251,
252]. While this comparison should be interpreted cautiously
owing to the difference in procedure mix, among other factors,
it highlights the beneficial effects of structured waste recy-
cling.

Another barrier to reducing the carbon footprint of interven-
tional biliary endoscopy is the avoidance of reprocessed ERCP
and reusable EUS devices [253]. This topic was recently reintro-
duced by the ESGE Position Statement on reducing the environ-
mental footprint of gastrointestinal endoscopy [249], as so far
no infectious outbreaks have been reported with reusable dev-
ices and past outbreaks were linked to inadequate reprocessing
of duodenoscopes. Currently, European Union legislation states
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that the reprocessing of devices is allowed only when permitted
by national law, primarily for reusable devices. Therefore, this
matter should be addressed locally, on a case-by-case basis.

3.7 Unmet needs and evidence gaps

As is evident above, most of the recommendations in this
Guideline are based on low quality evidence. Even if it is not
feasible for all the questions, there is a clinical need for further
high quality prospective studies and RCTs, given the constant
technical evolution of therapeutic endoscopy. Various identi-
fied unmet needs include: updated trials on preoperative biliary
drainage with SEMSs compared with upfront pancreaticoduo-
denectomy, because the use of plastic stents in this scenario is
outdated; high quality comparative trials on the use of newly
designed FCSEMSs with antimigration systems for BBS; RCTs
comparing the insertion of MPSs with FCSEMSs in benign post-
cholecystectomy biliary stricture management; prospective ex-
tended experience in maximum biliary drainage and prospec-
tive evaluation of liver volumetry for palliative hilar MBO with
survival and access to chemotherapy as the main outcomes;
RCTs comparing PCSEMSs with USEMSs in palliative drainage of
distal MBO; comparative trials on the route of drainage in
patients with surgically altered anatomy; reported cohorts on
the route of drainage in cases of ERCP failure for BBS. Another
major gap in the literature is the required number of EUS or
ERCP procedures and their associated cost and environmental
impact to achieve clinical success as recognized outcomes
when comparing procedures. Further research in this field
should align with defined criteria from the ESGE E-SPARE frame-
work [254].

Disclaimer

ESGE Guidelines represent a consensus of best practice based
on the available evidence at the time of preparation. They may
not apply to all situations and should be interpreted in the set-
ting of specific clinical scenarios and resource availability. They
are intended to be an educational tool to provide information
that may support endoscopists in providing care to patients.
They are not rules and should not be used either to replace clin-
ical judgement or to establish a legal standard of care. Health-
care organizations that are practicing advanced procedures
(e.g. complex ERCP, therapeutic EUS, PTBD, EA-ERCP) require
dedicated training programs [255], annual case volume expo-
sure, and knowledge of each clinician’s own limits, with region-
al organization of expert center referral systems.
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