
Vol.:(0123456789)1 3

Surgical Endoscopy (2022) 36:7863–7876 
https://doi.org/10.1007/s00464-022-09662-4

GUIDELINES

EAES rapid guideline: updated systematic review, 
network meta‑analysis, CINeMA and GRADE assessment, 
and evidence‑informed European recommendations 
on the management of common bile duct stones

Luigi Boni1 · Bright Huo2 · Laura Alberici3 · Claudio Ricci3,4 · Sofia Tsokani5 · Dimitris Mavridis5,6 · 
Yasser Sami Amer7,8,9,10 · Alexandros Andreou11 · Thomas Berriman12 · Gianfranco Donatelli13,14 · 
Nauzer Forbes15,16 · Stylianos Kapiris17 · Cüneyt Kayaalp18 · Leena Kylänpää19 · Pablo Parra‑Membrives20,21 · 
Peter D. Siersema22 · George F. Black23 · Stavros A. Antoniou24,25 

Received: 8 July 2022 / Accepted: 18 September 2022 / Published online: 13 October 2022 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract
Background  Choledocholithiasis presents in a considerable proportion of patients with gallbladder disease. There are several 
management options, including preoperative or intraoperative endoscopic cholangiopancreatography (ERCP), and laparo-
scopic common bile duct exploration (LCBDE).
Objective  To develop evidence-informed, interdisciplinary, European recommendations on the management of common bile 
duct stones in the context of intact gallbladder with a clinical decision to intervene to both the gallbladder and the common 
bile duct stones.
Methods  We updated a systematic review and network meta-analysis of LCBDE, preoperative, intraoperative, and postop-
erative ERCP. We formed evidence summaries using the GRADE and the CINeMA methodology, and a panel of general 
surgeons, gastroenterologists, and a patient representative contributed to the development of a GRADE evidence-to-decision 
framework to select among multiple interventions.
Results  The panel reached unanimous consensus on the first Delphi round. We suggest LCBDE over preoperative, intraop-
erative, or postoperative ERCP, when surgical experience and expertise are available; intraoperative ERCP over LCBDE, 
preoperative or postoperative ERCP, when this is logistically feasible in a given healthcare setting; and preoperative ERCP 
over LCBDE or postoperative ERCP, when intraoperative ERCP is not feasible and there is insufficient experience or expertise 
with LCBDE (weak recommendation). The evidence summaries and decision aids are available on the platform MAGICapp 
(https://​app.​magic​app.​org/#/​guide​line/​nJ5zyL).
Conclusion  We developed a rapid guideline on the management of common bile duct stones in line with latest methodo-
logical standards. It can be used by healthcare professionals and other stakeholders to inform clinical and policy decisions.
Guideline registration number  IPGRP-2022CN170.

Keywords  Choledocholithiasis · Common bile duct stones · ERCP · Laparoscopic common bile duct exploration · 
Guidelines · AGREE-S

Common bile duct stones are present in about 15% of 
patients with gallbladder disease  [1]. Choledocholithi-
asis will not become clinically apparent in a proportion 
of patients, however it may result in obstructive jaundice, 

ascending cholangitis, pancreatitis, or cystic stump leak 
following cholecystectomy [2, 3]. Laparoscopic surgery 
and other advances in surgical and endoscopic technology 
have introduced a number of options for the management of 
choledocholithiasis.

Nevertheless, such options as laparoscopic common bile 
duct exploration (LCBDE) and intraoperative endoscopic 
retrograde cholangiopancreatography (ERCP) have not 
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seen widespread use [4], which may be due to the need of 
advanced laparoscopic and endoscopic skills, coordination 
between surgeons and gastroenterologists, and limited sum-
mary evidence of relative benefits and harms.

In an annual survey of the European Association for 
Endoscopic Surgery (EAES) Research Committee/Guide-
lines Subcommittee, members prioritized the management 
of common bile duct stones to be addressed by a clinical 
practice guideline [5].

The aim of this rapid guideline is to assist upper gas-
trointestinal, endoscopic, and general surgeons, gastroen-
terologists and other healthcare professionals, and  patients 
in selecting the most appropriate option(s) for the manage-
ment of common bile duct stones. This guideline is limited 
to interventions for the management of common bile duct 
stones in the context of intact gallbladder with a clinical 
decision to intervene to both the gallbladder and the com-
mon bile duct stones. The objective is to reduce periopera-
tive morbidity and the need for long-term reinterventions, 
and to  improve patients' experience and health-related qual-
ity of life. This guideline applies primarily to healthcare pro-
fessionals, policy makers, patients, and other stakeholders 
in the European region.

Methods

This rapid guideline was registered in the International 
Practice Guideline Registry Platform (registration number 
IPGRP-2022CN170). It follows AGREE-S, GRADE, Insti-
tute of Medicine, Guidelines International Network (GIN) 
and Cochrane Rapid Reviews Methods Group development 
and reporting standards [6–10]. An AGREE-S reporting 
checklist is available in Supplementary file 2. GRADE 
guidance published in a series of articles in the Journal of 
Clinical Epidemiology was consulted for up-to-date infor-
mation. The development of this guideline was informed by 
the GRADE methodology to appraise the certainty of the 
evidence from a network meta-analysis (NMA), the Confi-
dence in Network Meta-Analysis (CINeMA) methodology, 
and the GRADE evidence-to-decision framework to choose 
from multiple interventions [11–14]. This process was facili-
tated by the use of MAGICapp, an online authoring and 
publication platform.

Steering group

The steering group consisted of two general surgeons (SAA, 
LB). A member of the steering group is a certified guideline 
methodologist (INGUIDE certificate number 2021-L2-V1-
00001) with vast experience in evidence outreach, synthesis, 
assessment and guideline development (SAA). Both mem-
bers of the steering group were free from direct and indirect 

conflicts [15]. A Guidelines  International Network lead 
member served as external auditor and co-methodologist, 
overseeing the project from the outset, receiving all email 
communications of the steering group and the guideline 
development group, contributing to the development of the 
evidence tables and co-leading the discussions  pertaining to 
the evidence-to-decision framework (YSA). A gastroenter-
ologist with experience in the GRADE methodology served 
as external content auditor (NF).

Guideline panel

The guideline panel consisted of 4 general surgeons and 
4 gastroenterologists. Despite our efforts, we could not 
recruit any patient representatives at the outset. However, we 
received post hoc input on the evidence-to-decision frame-
work from a patient representative, a former  patient located 
in a rural area of the USA, who experienced acute gangre-
nous cholecystitis with choledocholithiasis 7 years ago, and 
had preoperative ERCP and laparoscopic cholecystectomy. 
Panel members watched a short video tutorial outlining the 
guideline development methodology. The composition  of 
panel members aimed to represent regional diversity in prac-
tice across Europe. Panel members disclosed no direct nor 
indirect conflicts [15].

Health question

Which intervention should be used among preoperative 
ERCP, intraoperative ERCP, LCBDE, and postoperative 
ERCP for adult patients with common bile duct stones in 
the acute or elective setting?

Protocol

A protocol was developed a priori by the steering 
group [16]. The protocol draft was made publicly avail-
able through the EAES website, and EAES members were 
invited through email to comment on the content. The 
guideline question and outcomes of interest were refined 
in collaboration with the panel members. Amendments to 
the protocol with justifications are provided under Amend-
ments to the protocol.

Rating the importance of outcomes

The importance of outcomes was rated by panel members 
using the GRADE scale [17]. The classification of outcomes 
into each of the three categories (not important, important, 
critical) was made by the steering group under consideration 
of panel members' ratings available online [15]. The rating 
of importance was the median of ratings provided by panel 
members for each outcome.
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We considered the importance of outcomes as follows:

(1)	 30-Day complications Clavien-Dindo ≥ 3: critical
(2)	 30-Day complications Clavien-Dindo ≤ 2: important
(3)	 Reintervention for common bile duct stones up to 

6 months post primary intervention: important
(4)	 Quality of life: critical (decided post hoc, see Amend-

ments to the protocol)

In addition, we considered conversion to open surgery as 
an important outcome, because it is not captured by periop-
erative complications classified according to Clavien-Dindo, 
although it may contribute to postoperative complications 
(e.g., wound infection). Panel members approved the con-
sideration of this outcome, which was included before data 
collection and analysis, and they were made aware of this 
potential overlap between conversion and perioperative com-
plications, although it is likely of small magnitude.

Quality of life was prioritized by members of the panel 
and external advisors. They also nominated a number of 
outcomes, which were not prioritized: need for repeated 
sedation, postoperative biliary fistula and recurrent choledo-
cholithiasis. We considered these outcomes to overlap with 
the primary outcomes reported previously.

Setting minimal important differences

The evidence-to-decision framework was set within a fully 
contextualized approach [14]. An anonymous web-based 
survey of panel members was performed to define minimal 
important differences. The results of the survey are available 
online [15]. The median of minimal important differences 
proposed by the panel members was considered.

Under consideration of panel's responses, the following 
minimal important differences were set:

(1)	 30-Day complications Clavien-Dindo ≥ 3: 10 per 1000
(2)	 30-Day complications Clavien-Dindo ≤ 2: 50 per 1000
(3)	 Reintervention: 25 per 1000
(4)	 Quality of life: (set post hoc)—5 out of 100—7.2 for 

Gastrointestinal Quality of Life Index
(5)	 Conversion: (set post hoc)—100 per 1000

Search strategy

We updated a previous systematic review on the manage-
ment of choledocholithiasis  [18]. We refined the search 
syntax and we updated the search from September 14, 2017 
(date of the last search of the previous review) to January 
8, 2022. We searched PubMed, Scopus, and Web of Sci-
ence. The search strategies were developed by authors of 
the primary systematic review with input from the steering 

group. The search syntaxes are provided in the online 
appendix [15].

Study selection

Study selection was performed by an ad hoc evidence out-
reach team (LA, BH) using the platform Rayyan [19]. Both 
reviewers were blinded to each other's judgement and, after 
unblinding, disagreements were resolved through arbitration 
by the senior author. We considered randomized controlled 
trials only, comparing either of the interventions, or a modi-
fication, with each other. Overarching inclusion criteria were 
adult patients with common bile duct stones diagnosed with 
magnetic resonance cholangiopancreatography (MRCP), 
ERCP, or intraoperative cholangiography in the elective or 
acute setting (i.e., presenting with acute cholecystitis, biliary 
cholangitis, or biliary pancreatitis).

Data extraction

Outcome data were extracted in parallel by the same 2 
reviewers; discrepancies were resolved by arbitration from 
the senior author, who also cross checked the  extracted data 
against the study reports. The data extraction spreadsheet 
and detailed risk of bias assessments per outcome, or group 
of outcomes, with justifications are available online, also for 
third-party use under the Creative Commons license, after 
approval by the senior author [15].

Risk of bias assessment

We performed de novo risk of bias assessments using RoB 
2.0 [20]. Risk of bias assessments were performed by one of 
the reviewers (BH) and cross checked by the senior author 
(SAA). For the purposes of outcome-specific risk of bias 
assessment, outcomes were grouped as follows: 30-day 
complications Clavien–Dindo and conversion; reinterven-
tion; and quality of life. We considered longest-term follow-
up data for reinterventions and quality of life, although the 
vast majority of studies did not report on duration of fol-
low-up, which was taken into consideration in the evidence 
appraisal. Risk of bias assessment and visual summariza-
tion were performed with the RoB-2 tool and the respective 
Excel application [21].

Statistical analysis

Network meta-analysis (NMA) is a popular statistical 
method that synthesizes direct and indirect evidence; it 
allows estimation of the relative effectiveness between any 
pair of interventions within a network of treatments [22, 
23]. Moreover, NMA allows to generate a relative hierarchy 
(ranking) of interventions.
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Network plots were created for each outcome to visu-
alize the structure of intervention comparisons. The nodes 
correspond to the interventions and the edges display the 
observed intervention comparisons. Thickness of edges indi-
cates the frequency with which each comparison occurs in 
the network (number of studies).

For each outcome, we conducted a random effects net-
work meta-analysis within a frequentist framework using 
methods derived from graph theory, originally developed for 
electrical networks [24, 25]. All analyses were generated in 
R software, using the “netmeta” package [26].

The effect estimates (indirect or mixed) were expressed as 
odds ratios or mean differences for dichotomous outcomes 
and continuous variables, respectively, along with 95% con-
fidence intervals. Confidence intervals including 1 for odds 
ratios or 0 for mean difference imply a non-statistically sig-
nificant relative effect for the compared interventions.

We generated a hierarchy of treatments, using 
P-scores [27]. P-scores give the probability for each inter-
vention being better than all competing interventions; the 
closer the P-score to 1 the better the intervention. Forest 
plots and league tables were used to display the results. The 
lower diagonal of a league table displays all the relative net-
work effects estimates and their corresponding 95% confi-
dence intervals, while the upper diagonal includes all direct 
(pairwise) estimates.

A fundamental assumption of NMA is transitivity, which 
suggests that the distribution of effect modifiers is similar 
across intervention comparisons. The statistical manifes-
tation of transitivity is consistency (or coherence), which 
refers to the statistical agreement between the observed 
direct and indirect sources of evidence. Incoherent network 
meta-analysis results can be less interpretable and reliable. 
We applied the node-splitting approach to locally check for 
consistency in our networks. Also, we used the ‘design-
by treatment’ model, proposed by Higgins et al. to check 
for consistency in the entire network [28]. In addition, we 
assessed potential reporting bias using the comparison-
adjusted funnel plot, which is an extension of the funnel 
plot in pairwise meta-analysis [29]. We also performed a 
sensitivity analysis considering only studies that were pub-
lished from 2011 onwards (see Amendments to the protocol).

Assessment of the certainty of evidence

We constructed GRADE evidence profiles of certainty for 
each pairwise comparison separately and for each outcome 
using MAGICapp. The certainty of evidence is determined 
by the risk of bias across studies, incoherence, indirectness, 
imprecision, publication bias and other parameters [30]. To 
inform calculations of absolute effect differences, we per-
formed proportion meta-analyses of frequencies of baseline 

risks/effects provided by the source studies; these are avail-
able in the online appendix [15].

We used the CINeMA software to summarize risk of 
bias according to the contribution of each study to the net-
work for the respective outcome [11, 14]. The overall risk 
of (within study) bias was based upon the highest proportion 
of risk of bias contributed to the network, as per CINeMA 
methodology [11]. Judgements on publication (reporting) 
bias were based on comparison-adjusted funnel plots. Judge-
ments on indirectness were based on conceptual differences 
between the study populations, settings and interventions 
(which was judged to be low risk across outcomes), and the 
presence of direct evidence; if only indirect evidence was 
present (which does not allow for assessment of inconsist-
ency), we downgraded the evidence certainty by one level. 
Heterogeneity judgements were based upon statistical cal-
culations of heterogeneity and consistency. If substantial 
evidence of heterogeneity or inconsistency was found, we 
downgraded the certainty in the evidence by one or two lev-
els. Judgements on imprecision were based upon minimal 
important differences that were set by majority voting of the 
guideline panel in advance (or in the consensus meeting, 
for outcomes included post hoc), according to principles of 
a fully contextualized approach (minimal important differ-
ences for each outcome were based upon the assumption that 
each outcome is the only outcome of interest) [14].

For each outcome, we stratified interventions by certainty 
(moderate-to-high or low-to-very low). We then grouped 
interventions within each stratum into 3 groups according 
to their statistical ranking: among the best, inferior to the 
best/better than the worst, and among the worst. This process 
facilitates assessment of both the certainty of the evidence 
on each intervention along with their ranking [31]. The clas-
sified rankings were considered by panel members as com-
plementary to the GRADE evidence tables.

Evidence‑to‑decision framework and development 
of recommendations

The guideline panel reviewed the evidence tables and the 
stratified rankings and provided their judgements, in an in-
person consensus meeting, on:

•	 The magnitude of benefit of each intervention
•	 The magnitude of harm of each intervention
•	 The certainty of the evidence for each intervention
•	 Any variability in patients' values and preferences
•	 Costs or savings related to each intervention
•	 Effect of each intervention on equity
•	 Acceptability of each intervention
•	 Feasibility of each intervention.
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Panel members then participated in an online Delphi 
process to formulate the recommendations. A draft of the 
recommendations was developed by the steering group, 
and panel members were invited to anonymously propose 
modifications.

The Values and Preferences domain of the evidence-
to-decision framework was informed by collective expe-
rience of the panel and the patient representative's input; 
this was provided in an online meeting with the guideline 
methodologist.

Amendments to the protocol

Following panel members' and advisors' input, we consid-
ered quality of life as a critical outcome. After public input, 
we performed sensitivity analyses of studies published from 
2011 onwards. Furthermore, we considered both acute and 
elective cases in the question framework, after discussion 
with the panel.

Despite our efforts, we could not involve a patient repre-
sentative from the start of the project, however, we received 
the input from a patient representative on the evidence-to-
decision framework (see Evidence-to-decision framework 
and development of recommendations).

Results

We included 20 studies from the original review and an addi-
tional 7 studies from the update search and record screen-
ing, for a total of 27 studies [32–58]. Excluded records are 
provided online [15] and the PRISMA flow chart is available 
in the online Appendix. Risk of bias contribution charts per 
outcome or group of outcomes are available in the online 
Appendix. Detailed risk of bias assessment with justifica-
tions is provided in the online appendix [15].

Network geometry

The network geometry was similar but not identical for all 
outcomes, with mostly direct comparisons between interven-
tions, except for preoperative vs postoperative ERCP, and 
intraoperative vs postoperative ERCP, where the evidence 
was only indirect across outcomes. For visual illustration of 
the network geometry, see network plots per outcome in the 
online Appendix. Node size is proportional to the number of 
studies; node color corresponds to the proportion of risk of 
bias; edge width is proportional to the inverse variance; and 
edge color corresponds to the average risk of bias.

Assessment of transitivity

There was no variation in baseline characteristics among 
studies, thus we did not identify any major challenges of 
transitivity in this regard. Inclusion or exclusion of patients 
with acute cholecystitis, cholangitis or pancreatitis was 
inconsistently reported. Specifically, only 2 studies reported 
that they included patients with acute cholecystitis [37, 53]. 
Seventeen of 27 studies reported on inclusion or exclusion 
of patients with cholangitis and/or pancreatitis. We explored 
the likelihood for these variables to potentially affect tran-
sitivity. Acute cholangitis and/or pancreatitis were exclu-
sion criteria in 45%, 55%, 35%, and 33% of the preopera-
tive ERCP, intraoperative ERCP, LCBDE, and postoperative 
ERCP cohorts (see data extraction sheet in online appen-
dix) [15]. Therefore, we did not consider likely that these 
parameters affected transitivity. There was no substantial 
variation in operative and interventional techniques. Most 
authors attempted transcystic stone extraction before per-
forming choledochotomy.

Evidence and evidence‑to‑decision framework

The evidence for the comparison between preoperative 
ERCP versus LCBDE is presented in Table 1. The evidence 
tables for other comparisons are available in the online 
Appendix. Sensitivity analyses of studies published from 
2011 onwards corroborated the findings of the primary 
analysis (see online Appendix). The evidence-to-decision 
framework is summarized in Table 2. A decision algorithm 
is provided in Fig. 1.

Delphi survey

Unanimous consensus was achieved in the first Delphi round 
for all recommendations (responses available in the online 
appendix [15]).

•	 We suggest LCBDE over preoperative, intraoperative, or 
posterative ERCP, when surgical experience and exper-
tise are available. (weak recommendation)

•	 We suggest intraoperative ERCP over LCBDE, preop-
erative, or postoperative ERCP, when this is logistically 
feasible in a given healthcare facility. (weak recommen-
dation)

•	 We suggest preoperative ERCP over LCBDE, intraopera-
tive, or postoperative ERCP, when intraoperative ERCP 
is not feasible, and when surgical experience and exper-
tise in LCBDE are not available. (weak recommendation)

•	 We suggest intraoperative ERCP over preoperative 
ERCP, LCBDE, or postoperative ERCP, when intraop-
erative ERCP is logistically feasible, and when surgical 
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Table 2   Summary of evidence-to-decision considerations

Benefits and harms Research evidence
The panel considered that at least moderate benefits can be expected 

when intraoperative ERCP with the rendezvous technique is performed 
(only a minority of studies reported on the rendezvous technique), oth-
erwise the magnitude of beneficial effect was considered to be small. 
The beneficial or harmful effect of LCBDE was considered to vary, 
depending on the anatomy of the extrahepatic biliary tree, acute/elec-
tive cases, surgeon's experience and expertise

Additional considerations
Small increase in substantial major complications (e.g., biliary tract 

reconstruction) could result in substantial harm for LCBDE. Rare 
events are ideally documented from observational studies, but no rel-
evant data were collected here

Summary
Intraoperative ERCP with rendezvous technique was considered to pro-

vide the most favorable balance between benefits and harms, followed 
by preoperative ERCP. The effect of LCBDE was considered to vary 
depending on several factors

Small net benefit, or little difference 
between alternatives

Certainty of the evidence Research evidence
The certainty of the evidence was in general low for critical outcomes, 

primarily due to risk of bias and imprecision, and moderate for impor-
tant outcomes. There was very limited evidence on quality of life

Summary
The panel considered that the overall certainty of the evidence was low 

for preoperative/intraoperative ERCP and LCBDE, and very low for 
postoperative ERCP

Low

Preferences and values The guideline panel, including the patient representative, agreed that 
most patients would prefer a single-step management for their disease, 
and particularly individuals residing in rural areas, and those with 
time restrictions related to their work, family, or other commitments. 
Patients in urban areas might prefer the management options with the 
least risk of adverse events and the highest odds of success

Summary
The panel agreed that variation in patients' values and preferences can be 

anticipated

Substantial variability is expected or 
uncertain

Resources Research evidence
Three studies provided information on cost. Two found a difference in 

favor of LCBDE over preoperative ERCP, albeit one with no statistical 
significance, but a difference of over $1 K in professional fee charges 
in favor of LCBDE [42, 48]. Another study found that intraoperative 
ERCP had a lower total cost compared to preoperative ERCP [56]. 
A cost-effectiveness analysis suggested that LCBDE, followed by 
intraoperative ERCP, might be the most cost-effective among LCBDE, 
preoperative, intraoperative, and postoperative ERCP* These data do 
not derive from a systematic review on cost; therefore, the possibility 
of publication bias cannot be excluded, albeit unlikely

Additional considerations
Under consideration of costs and use of resources (availability of endos-

copy team, coordination with surgical team, transfer of endoscopy 
equipment, operating room occupancy), the panel agreed that intraoper-
ative ERCP might be associated with excessive use of resources, unless 
optimal coordination and resource allocation can be achieved

Summary
The panel agreed that LCBDE may be associated with the least use of 

resources, although intraoperative ERCP may be cost-effective with 
optimal operating room planning

No important issues with the recom-
mended alternative
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More details and a visual summary are available in https://​app.​magic​app.​org/#/​guide​line/​nJ5zyL
LCBDE laparoscopic common bile duct exploration, ERCP endoscopic cholangiopancreatography, INR Indian Rupee
*Morrell DJ, Pauli EM, Hollenbeak CS (2022) Inpatient choledocholithiasis management: a cost-effectiveness analysis of management algo-
rithms. J Gastrointest Surg 26(4):837–848. https://​doi.​org/​10.​1007/​s11605-​022-​05249-5. Epub 2022 Jan 26. PMID: 35,083,722

Table 2   (continued)

Equity The panel suggested that either intervention might not affect equity in 
the elective setting, however intraoperative ERCP might reduce equity 
in the acute setting, due to limited availability of respective services 
across healthcare facilities. However, there was no consensus on 
LCBDE, with 4 out of 7 panel members suggesting that the effect on 
equity varies within and across countries, and 2 out of 7 suggesting that 
equity might be reduced

Summary
The panel agreed that preoperative and postoperative ERCP are associ-

ated with the least negative effect on equity

Important issues, or potential issues not 
investigated

Acceptability The panel agreed that postoperative ERCP is not acceptable as a first-line 
strategy, rather than an acceptable intervention when choledocholithi-
asis is diagnosed postoperatively, or intraoperatively, when expertise in 
LCBDE and availability of intraoperative ERCP is lacking. Further-
more, they suggested that intraoperative ERCP might not be accept-
able to key stakeholders, such as endoscopy teams and operating room 
staff, due to high demand in resources (availability, coordination with 
surgeons, transfer of endoscopy equipment)

Summary
The panel agreed that preoperative ERCP and LCBDE might be the man-

agement options with the highest acceptability to stakeholders

Important issues, or potential issues not 
investigated

Feasibility The panel agreed that all management options, including intraoperative 
ERCP and LCBDE may be logistically feasible, however intraoperative 
ERCP may add substantial burden to healthcare institutions endoscopy 
and surgical units

Summary
The panel did not identify any issues with feasibility

No important issues with the recom-
mended alternative

Fig. 1   Decision tree for the 
management of common 
bile duct stones. LCBDE 
laparoscopic common bile duct 
exploration. ERCP endoscopic 
retrograde cholangiopancrea-
tography

https://app.magicapp.org/#/guideline/nJ5zyL
https://doi.org/10.1007/s11605-022-05249-5
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experience and expertise in LCBDE are available. (weak 
recommendation)

Discussion

Implications for policy makers

Intraoperative ERCP and LCBDE appear to be the most effec-
tive interventions with the least harm. Some evidence suggests 
they may result in cost reduction compared to alternatives [42, 
48, 56], once LCBDE is performed by an operating team with 
experience and expertise. In the absence of published evi-
dence, we performed a survey among panel members, who 
estimated that LCBDE is performed in < 20% of secondary 
and tertiary care centers in Europe (including the UK and 
countries bordering the Mediterranean Sea), intraoperative 
ERCP in < 10% and preoperative ERCP in > 80% (majority 
voting; detailed survey responses available in [15]).

Policy makers may want to enhance the effectiveness and 
safety of healthcare services by offering LCBDE and intraop-
erative ERCP. When intraoperative ERCP is not feasible and 
expertise in LCBDE is not available, preoperative ERCP is an 
alternative. Healthcare institutions need to consider whether 
intraoperative ERCP is logistically feasible in local routine 
practice and are advised to remove barriers for this procedure 
being more frequently performed.

Further considerations are provided under Barriers and 
facilitators.
Implications for healthcare professionals

Surgeons and gastroenterologists are advised to perform 
intraoperative ERCP, if this is feasible at an institutional 
level, or LCBDE, when operating team expertise is avail-
able. We suggest auditing of outcomes and comparison to 
international standards, with observed risk intervals (based 
upon proportion meta-analysis of baseline risks in the source 
studies; see online Appendix):

•	 Major complications (Clavien-Dindo ≥ 3): LCBDE, 
1–7%; preoperative ERCP, 2–7%; intraoperative ERCP, 
0–5%

•	 Conversion to open surgery: LCBDE, 3–7%; preoperative 
ERCP, 2–6%; intraoperative ERCP, 0–4%

•	 Reintervention for common bile duct clearance within 
6 months: LCBDE, 3–8%; preoperative ERCP, 3–9%; 
intraoperative ERCP, 0–2%

Implications for patients

Patients can be informed that preoperative ERCP is an 
acceptable management option. However, intraoperative 

ERCP or LCBDE may confer better results, depending on 
the availability of services and expertise. The latter alterna-
tives may allow for a single-step treatment, whereas preop-
erative ERCP may require extended duration of hospital stay 
or management in more than one hospitalization.

Implications for researchers

Further randomized trials comparing preoperative ERCP, 
intraoperative ERCP and/or LCBDE are desired. We sug-
gest that future studies provide stratified complication data 
(e.g., Clavien-Dindo classification), data on reinterventions 
with at least 6-month follow-up, and data on quality of life.

Feasibility and cost analyses comparing the above inter-
ventions are of particular importance, as such data can 
inform policy decisions at the institutional level.

Qualitative studies on preferences and values of stake-
holders (patients, surgeons, endoscopists, surgical and 
endoscopy staff) will further inform the acceptability of 
alternatives.

Barriers and facilitators

Intraoperative ERCP requires close collaboration and 
mutual understanding between endoscopists and surgeons. 
The availability of professional resources and equipment, 
together with the number of cases requiring common bile 
duct clearance, will influence the decision to establish this 
setting on a routine level. When considering the natural his-
tory of choledocholithiasis, an average of 2–3 cases per week 
would mandate a dedicated operating room for intraopera-
tive ERCP. In centers where lower case rates are treated, 
centralization of care for patients with common bile duct 
stones might be required to implement a routine practice 
of intraoperative ERCP. Alternatively, use of an operating 
room on a case-by-case basis would become a logistical 
challenge and requires effective  coordination of the endos-
copy and surgical services, which depends on the availability 
of resources and the organizational culture of the institution. 
Reviewing the evidence presented herein may assist with 
making informed policy decisions.

Surgical service offering LCBDE requires technical exper-
tise of two or more staff surgeons, that can be established 
through visiting fellowships, practical courses, and mentored/
telementored practice to increase the experience and skills 
of the operating team. Evidence suggests that, when operat-
ing time is used as moderator, the learning curve is reached in 
between 50 (choledochotomy) and 250 (transcystic explora-
tion or choledochotomy) cases [59, 60]. Significant reduction in 
perioperative morbidity is achieved after 50 cases (choledochot-
omy) [60]. EAES offers a hands-on  course at its annual Con-
gress and visiting fellowships through its Fellowship Program. 
On-site fellowships will further allow surgeons to become 
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acquainted with special devices for LCBDE. Networking in 
surgical/endoscopic congresses, support from the industry and 
local mentorship can further support establishment of LCBDE 
at the institutional level.

Institutions and operators may also wish to consider the 
similar learning curve between training a surgeon to perform 
LCBDE to training the surgeon to perform ERCP (in health-
care settings allowing this practice by surgeons), thereby 
significantly decreasing the requirement for redundancy in 
the operating team/unit.

Monitoring

Use of the guideline by EAES members will be monitored 
through an online survey 2 years after publication. Feedback 
from target users in the form of email communication, let-
ters to the editor, and comments in social media will be docu-
mented to be addressed in future versions of this guideline.

Validity period

A scoping search of ClinicalTrials.gov (n = 2), EU Clinical 
Trials Register (n = 0), WHO International Clinical Trials 
Registry Platform (de-duplicated; n = 1) and ISRCTN registry 
for randomized controlled trials comparing either of the alter-
natives identified 3 ongoing randomized trials that compare 
LCBDE with (preoperative) ERCP, with reported estimated 
completion, or completion of recruitment in 2022, 2023 and 
2024 [61–63]. Under additional consideration that a median 
of 2 studies was published per year over the past 10 years, we 
do not expect substantial additional evidence to emerge within 
the next 7 years. The validity of the present  version of this 
rapid guideline is set until 2029. Please read the Disclosure 
for further information regarding validity.

Update

An update of this rapid guideline is planned to take place in 
2029. The EAES Research Committee/Guidelines Subcom-
mittee will keep monitoring new evidence and update this 
document if substantial new data become available.

Conclusion

This rapid guideline provides up-to-date recommendations 
on the management of choledocholithiasis in the context of 
intact gallbladder with a clinical decision to intervene to 
both the gallbladder and the common bile duct stones. It is 
based upon a network meta-analysis of interventions, and a 
structured evidence-to-decision framework, with the input 
of an international panel of stakeholders.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00464-​022-​09662-4.

Disclaimer  This clinical practice guideline has been developed under 
the auspice of the European Association for Endoscopic Surgery 
(EAES). It is intended to be used primarily by health professionals 
(e.g., surgeons, anaesthetists, physicians) and to assist in making 
informed clinical decisions on diagnostic measures and therapeutic 
management. It is also intended to inform individual practice of allied 
health professionals (e.g., surgical nurses, dieticians, physical reha-
bilitation therapists, psychologists); to inform strategic planning and 
resource management by health care authorities (e.g., regional and 
national authorities, health care institutions, hospital administration 
authorities); and to inform patients wishing to obtain an overview of 
the condition of interest and its management. The use of recommen-
dations contained herein must be informed by supporting evidence 
accompanying each recommendation and by research evidence that 
might not have been published by the time of writing the present docu-
ment. Users must thus base their actions informed by newly published 
evidence at any given point in time. The information in the guideline 
should not be relied upon as being complete or accurate, nor should 
it be considered as inclusive of all proper treatments or methods of 
care or as a statement of the standard of care. With the rapid develop-
ment of scientific knowledge, new evidence may emerge between the 
time the guideline is developed and when it is published or read. The 
guideline is not continually updated and may not reflect the most recent 
evidence. The guideline addresses only the topics specifically identified 
therein and is not applicable to other interventions, diseases, or stages 
of diseases. This guideline does not mandate any particular course 
of medical care. Further, the guideline is not intended to substitute 
the independent professional judgment of the treating provider, as the 
guideline does not necessarily account for individual variation among 
patients. Even if evidence on a topic suggests a specific diagnostic 
and/or treatment action, users and especially health professionals may 
need to decide against the suggested or recommended action in view 
of circumstances related to patient values, preferences, co-morbidities 
and disease characteristics; available human, monetary, and material 
resources; and healthcare infrastructures. EAES provides this guideline 
on an “as is” basis, and makes no warranty, express or implied, regard-
ing the guideline.
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