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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is a
valuable technique for evaluating pancreatic and biliary duc-
tal anatomy in a wide variety of clinical situations’. The first
report of successful cannulation of the major duodenal papilla,
which is the main stage of the procedure, was conducted in the
United States in 1968 by McCune et al.? The first endoscopic
biliary sphincterotomies were reported almost simultaneously
in 1974 by Kawai from Japan and Classen from Germany®.
ERCP has evolved substantially: it has gone from a diagnostic
procedure to a therapeutic tool thanks to technological inno-
vations in endoscopes and accessories®. The learning process is
long, and the main and essential step of the procedure is the
cannulation of the major duodenal papilla®. ERCP can present
severe complications (i.e., pancreatitis, hemorrhage, cholangi-
tis, and perforation), especially in the hands of inexperienced
endoscopists. The use of a simulator could be a valid tool for
training and performing ERCP more effectively and safely®.
In this study, the systematic review and the meta-analysis
were performed to clarify whether the use of simulators in ERCP
training increases the cannulation rate of the duodenal papilla

more than the traditional “master-student” teaching method.

METHODS

Source of data and research
This systematic review followed the recommendations of the
Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA)’. No language or year of publication restric-

tions was applied. The following databases were searched:

MEDLINE, EMBASE, CENTRAL, Web of Science, and
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LILACS. The gray literature included ProQuest Dissertations
& Theses Global and clinical trial records (clinicaltrials.gov).
The date of the search was July 20, 2020. The search used the
following keywords combined with Boolean logical operators,
appropriate for each database: “ERCP” “simulator(s), ‘train-
ing(s),” and “model(s).”

Selection of studies

Only randomized clinical trials (RCTs) were included in which
the intervention group was trained with ERCP simulators
before the practice of ERCP in supervised patients. The con-
trol group practiced ERCP directly on supervised patients
(“master-student”) without previous training on simulators.
Two authors independently evaluated all studies identified
by the survey using Review Management Website Covidence
(htep://www.covidence.org). A third review author resolved
any disagreements.

Data extraction and quality assessment
Information on the study design, description of the participants,

type of simulator®!!

, type of training, description of the control
group, and each outcome explored in the studies were extracted.

All included studies were evaluated for their methodologi-
cal quality using the Cochrane Collaboration Risk of Bias tool
(RevMan 5)'2. The tool measures nine bias categories (i.e., selec-
tion, allocation, masking of data and statistical collectors, perfor-
mance, detection, attrition, selective reporting of outcomes, and
other biases). The items were scored as positive (low risk of bias),
negative (high risk of bias), or insufficient information (uncer-
tain risk of bias). The GRADE method was used to classify the
level of evidence of the outcomes (i.e., high, moderate, low, and

very low) using GRADEproGDT (https://gradepro.org/)'>"’.
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Statistical ana Iysis Four studies were included in the review'®?!, although five

RevMan version 5.3 was used for the statistical analyses. publications were identified. It is noteworthy that two publica-
tions by Meng et al.?! and Meng et al.?* have the same method
and same authors, and the beginning of the study of the 2019
RESULTS

The search identified 3,310 studies. After duplicate stud-
ies were excluded, 2,386 studies were evaluated based

publication® was in 2016%, according to the information
obtained at clinicaltrails.gov. We believed that one of the pub-
lications, Meng et al.??, served as a pilot study or initial pub-
on the title and abstract, of which 2,335 were excluded. lication and was incorporated into the publication referenced
Full-text studies were retrieved for 51 titles, of which 46 as Meng et al.”!, so only the latter was enrolled in this review.

were excluded. The findings of the studies'®?" are summarized in Table 1.

Table 1. Characteristics of the included studies.

| lmetal® | liaoetal® | Hritzetal® Meng et al.2

Type of

Article

Article

publication Completed Completed Aasitize: Aasitizes
Centers Multicenter Multicenter Multicenter Not reported
Location USA Taiwan Hungary China

Number of 16 (8 control, 8 16 (8 control, 8 15 (9 controls, 6 12 (6 controls, 6
participants intervention) intervention) intervention) intervention)
Charaptensncs of Maximum 30 ERCPs 1,000 EGDs done, 0 Experience in EGD, 0 No prewous_endoscoplc
participants ERCPs ERCPs experience
Lerigtn oif ol iowy- 16 weeks 12 weeks Not specified Not reported

up after training

Type of simulator

Mechanical (EMS)

Mechanical (EMS)

Computational

Mechanical (EMS)

(AccuTouch®)
Number of ERCPs 265 (139 intervention 190 (98 intervention and | 59 (25 intervention and 300 (150 intervention
and 126 control) 92 control) 34 control) and 150 control)
2T IEClES (P 17210 11.875 3.93 25

student

Description of
interventions

Theoretical and simulator
training, repeated after 8
weeks. In the ERCP, if in
10 min the trainee failed
after two attempts, he/
she received manual help
from the supervisor

Theoretical classes on
ERCP. The group in 2008
received only one 6-h
practical class in the
simulator. In 2009, the
group received biweekly
practical classes in the
simulator for 12 weeks.
In ERCP, unlimited verbal
instructions and manual
help after 5 min of
attempts. After a second
failure with manual help,
the supervisor took over

Theoretical of 2 h and
training in the simulator.
There was no report on

the supervision of the

ERCP

Training with verbal
instructions for 20 h in
the simulator. In ERCP,
verbal instructions and

manual help, if necessary.

If failure after 20 min of

attempts, the supervisor
took over

Description of the
group control

Theoretical training
without training in the
simulator

Theoretical classes on
ERCP only

A 2-h seminar on ERCP,
without simulator
training

Only training with verbal

instructions and manual

assistance, if necessary,
during ERCP

Outcome main

Cannulation success rate

Cannulation success rate

Note successful
cannulation

Cannulation success rate

Definition
of success in
cannulation

Deep biliary cannulation
in 10 min of attempts
with fewer than three
manual aids from the

supervisor

Deep biliary cannulation

with up to two manual

aids from the supervisor
for 10 min

Deep biliary cannulation

Selective biliary
cannulation in 20 min

ERCP: Endoscopic retrograde cholangiopancreatography; Endoscopic retrograde cholangiopancreatography: mechanical simulator.
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Methodological quality of
the included studies
Figure 1 shows the evaluation of the risk of bias of the four

included studies'$-%!.

Meta-analysis
Using a meta-analysis with the random-effects model, a signif-
icant difference was found between ERCP simulator training

Figure 1. Summary of risk of bias of the included studies.

and traditional teaching in the outcome cannulation success rate
(three studies with sufficient data were included'®'*?!). A relative
risk of 1.40 (95%CI 1.24—1.58) was found in favor of the sim-
ulator group (heterogeneity 1?=0% and p<0.00001) (Figure 2).

DISCUSSION

No other systematic review on ERCP simulators was found
in the literature.

Considering the data on the cannulation success rate of the
three studies included in the meta-analysis'®'*?!, there was a sig-
nificant increase in the training group with simulators compared
with the traditional teaching method. This result, which is favor-
able to the use of the simulator, may have obtained from the bet-
ter knowledge of how to manipulate the endoscope (duodenos-
cope) and accessories for the ERCP before practice in patients™?*.

A systematic review by Ekkelenkamp et al.? evaluated
simulators for endoscopy in general. They found 14 studies
related to students who were trained in ERCP simulators and
cited an RCT"® without analyzing it. Considering the quality

1821 "more full-text stud-

of the studies in this meta-analysis
ies (not just abstracts) and improvements are needed to per-
form and describe randomization and allocation concealment.
The masking of data collectors and statisticians was uncertain
in all studies. Due to the nature of the intervention, masking
of the participants was not possible.

A low risk of bias was identified regarding the blinding of
outcome evaluators and the risk of incomplete results. The selec-
tive outcome report was considered high risk due to the absence
of ERCP complication rates in patients. A high risk of bias from

the conflict of interest was considered in three studies'®!*?!,

as
one of the authors was the developer of the simulator used, a
fact that could influence the study design.

Regarding the evaluation of the quality of the evidence for

the success rate of cannulation using the GRADE system, it

Figure 2. Meta-analysis of the outcome success rate at cannulation.
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can be concluded that our findings have moderate confidence,
taking into account the risk of bias, inconsistency (heteroge-
neity), indirect evidence, imprecision, and publication bias®.
The evidence found in this systematic review may be altered
by new studies, modifying the confidence in the estimation of
the effect, and may even modify the estimate®.

The limitations of this study are based on the small num-
ber of RCTs that met the selection criteria, which may have
influenced the calculation of the results. The strategy to get
around this limitation was a broad and exhaustive search so

that no relevant RCTs were excluded.

CONCLUSIONS

Evidence of moderate confidence suggests that the train-
ing of physicians with ERCP simulators, when compared

to the traditional teacher-student method, improves the
success rate of cannulation of the greater duodenal papilla.
Future studies may present such evidence in a more inci-

sive and reliable way.
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