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Abstract: Endoscopic retrograde cholangiopancreatography (ERCP) is one of the most advanced 
therapeutic procedures in gastrointestinal endoscopy. It is highly operator-dependent procedure requiring 
specific, knowledge-based training in order to achieve competence. Strategies for assessing competency 
of trainees and those in practice include numbers of procedures performed, and subjective or objective 
assessment by a mentor or self-assessment by the trainee. However, it is still not clear how to measure the 
quality in (ERCP) training in an objective and reproducible way, so far. Thus, in this article, we will discuss 
issues related to training in ERCP and provide experience based discussion on how to best approach and 
master this complex and risky procedure.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) 
is one of the most advanced therapeutic procedures in 
gastrointestinal endoscopy associated with morbidity and 
mortality of 5–10% and 0.1–1%, respectively (1,2). This is 
highly operator-dependent procedure requiring additional 
training for the development of technical, cognitive, and 
integrative skills to achieve competence. 

In order to achieve competence in performing ERCP, 
extensive knowledge of the anatomy, pathophysiology and 
hand skills are necessary. Achievement of competence is 
reached after extensive and intensive basic training and 
experience. However, it is still not clear how to measure 
competence in ERCP in an objective and reproducible way. 

Although competence [as defined by the American 
Society for Gastrointestinal Endoscopy (ASGE)] is the 
“Minimal level of skills, knowledge and/or expertise derived 

through training and experience that is necessary to safely and 
proficiently perform a task or procedure” (3-5), nowadays, 
training and certification process for ERCP is unreliable 
based on minimum number of procedures during training. 
In addition, this number is highly variable in different 
training programs and ranges from 100 to 200 procedures 
depending on the program (3-5). However, threshold 
numbers may not be sufficient and objective method to 
adequately measure competence are needed. In addition, in 
endoscopy, like in other disciplines, learning curves among 
individual trainees could substantially be different (6).

Comprehensive training can be broadly divided into 
two components: the cognitive and technical aspects. 
Fellows should be exposed not only to technical aspects 
of ERCP but also to patient care in general and have 
profound knowledge and understanding of indications and 
probable outcomes of ERCP, pancreaticobiliary anatomy, 
pathophysiology of pancreatobiliary disorders, different 
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endoscopic pathologies, radiological interpretation of 
ERCP imaging, but also other diagnostic imaging tests like 
trans-abdominal ultrasound, computed tomography scans 
and magnetic resonance, oncology, surgery, complications 
of the procedure and its management.

The need for training: who should be trained: 
few or all?

The training program should be adopted according to the 
needs of certain endoscopy service at given time. Therefore, 
it is important to measure the number of specialists 
needed to be trained in ERCP based on forecasted 
number of ERCP to be performed in defined population. 
Approximately, 0.75–1:1,000 of the population would 
undergo an ERCP each year, of which at least 75% would 
be therapeutic (7).

Training in ERCP should only be pursued by individuals 
having the necessary endoscopic skills and interest in 
treatment of hepatopancreaticobiliary disease (8). But, the 
selection process of trainees to train in ERCP is not an 
easy task as those individuals have to be identified. Some 
endoscopists quickly “pick up” technical skills required to 
perform ERCP while others do not have such a “talent” 
and will have difficulties to master the technique and 
quite frequently will miss the opportunity to learn clinical 
application of the procedure while struggling with handling 
the scope and different accessories. 

The t ime for  training in advanced endoscopic 
procedures, namely ERCP and endoscopic ultrasound 
(EUS) may involve gastroenterology fellowship and surgical 
residency or specialized, advanced pancreaticobiliary 
fellowships. As important as who should perform ERCP is 
the quality of their training. For example, if a highly skilled 
individual acquires suboptimal instructions and skills during 
training, her/his competence will be substandard. In most 
countries, gastroenterology fellowship programs require 
fellows to be exposed to endoscopic procedures including 
ERCP to have an understanding of the procedure, its 
indications, contraindications and possible adverse events. 
In most instances it occurs during the third year of the 
gastroenterology fellowship but should not be considered as 
procedural competence (6,8,9). During this period, trainees 
should undergo general program of endoscopic training 
that includes theoretical, knowledge based and hands-on 
practical training in upper endoscopy and colonoscopy. 
During this period fellows should be able to acquire 

minimal skills to perform safe and effective basic endoscopic 
procedures. 

Once they are considered to be competent in these “basic” 
procedures, they may pursue training in ERCP. Whether 
they need to be competent in colonoscopy is not clear, but 
skills of handling the colonoscope are certainly welcomed, 
especially if the fellow is expected to work in a center where 
patients with altered upper GI tract anatomy are treated, as 
often colonoscopy or balloon-assisted ERCP are mandatory 
in these patients. 

The format of training: training programs

Terms of reference (ToR) 

Institutions offering ERCP training program need to 
be explicit about the content of the training, whether 
they offer fellows exposure to ERCP or training to the 
level that includes independent, competent practice. To 
master advanced ERCP skills may require additional, 
dedicated time for training, usually an additional year of  
program (10,11).

Duration

So far, there has been no consensus on how long training 
in ERCP should be considered as base line of competence 
measure (12).

Professional societies suggest that the minimum time 
required to acquire technical and cognitive skills to perform 
ERCP is 12 months, assuming that fellows had previously 
completed classic gastroenterology training program. In 
most cases, this represents additional year of dedicated 
advance endoscopic training (10,13-18).

Content (cognitive and technical aspects)

Well-designed training program should include both, 
theoretical and practical tuition on (I) indications, 
contraindications; (II) instruments and accessories; (III) 
ERCP technique; (IV) possible adverse events and its 
management; (V) outcomes of the procedure and (VI) 
alternative approach in cases of failed procedure. Besides 
the development of endoscopic skills program should also 
offer couching of other cognitive and behavioral aspects 
relevant to the clinical practice and performance of the 
procedure (14,17-19). 
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Simulation based training in endoscopy 

Simulation based training has been used to teach and 
practice gastrointestinal in controlled environment, free 
of hands-on encountered complications. There are several 
simulators that can be used to assist in teaching. Mechanical 
or computer-based simulators and animal models (either 
in vivo or ex vivo) allow trainees to reduce learning curve in 
specific ERCP techniques such as control knobs and elevator 
fine movements, handling the accessories, deep cannulation 
of the desired ductal system etc. Still, simulation-based 
training cannot be considered sufficient to grant one 
with privileges to perform ERCP and further research is 
needed how to best translate technical skills acquired on 
models to a better clinical practice. We strongly believe 
that for ethical reasons all endoscopy trainee should first 
obtain their experience during short courses on simulation 
models, presumably ex vivo, especially for procedures 
such as stent placement, stone removal and endoscopic 
sphincterotomy, including needle knife incisions (20-22).  
There are several ERCP simulators and models for hands-
on training more widely available than ever (21-26), and 
some of them like ex vivo models are inexpensive, easy to 
construct and reproducible (21,22). However, although 
strongly recommended by both, experts and societies, very 
few training programs offer simulator-based training in 
their core curriculum (26-29). Therefore, and despite the 
fact that hands-on training in performing ERCP results in 
expertise, more effort is need to include simulators regularly 
into ERCP training (5,8,9,13).

The place (endoscopy units involved in training)

For the most trainees, at least in Europe and South 
America, training takes place at their local endoscopy unit/
hospital. In most countries these endoscopic units have been 
suffering from increasing demand over time to deliver their 
service to the community (payers). Potentially, this kind 
of busy environment may hamper quality of endoscopic 
training in those units and training activity is unfortunately 
often seen as interference with delivering service activity. 
When choosing (by trainees) or granting privileges (by 
institutions or societies) training endoscopy unit/hospital, 
this needs to be weighed against number of procedures that 
trainees should be exposed to and/or perform (case volume).

Who should be trainer?

Good trainer is of utmost value for trainees in endoscopy. 

There are certain prerequisites for a trainer, namely clinical and 
teaching experience. Still, trainers, like in sports, have different 
teaching style; not necessarily the right or wrong option. 

The good trainer must be flexible and optimistic, with 
strong communication skills, engaged, supportive, results 
oriented and with ability to assess trainees’ needs. While 
some individuals hold by nature teaching capabilities, 
in most instances lack of formal education for trainers 
can result unstructured approach to training, sometimes 
resulting in impaired skill acquisition by a trainee (29,30). 
Ideally, the good teacher should have an ability to recognize 
the errors made by the trainee and correct their mistakes 
giving them specific instructions to complete a procedure 
without taking away the endoscope. Therefore, ad hoc and 
variable training of unconscious but otherwise competent 
trainer should be avoided (29,30).

To overcome such obstacles the World Gastroenterology 
Organization (WGO) started in 2001 and followed by other 
professional societies, the initiative to transfer the knowledge 
and teaching techniques to gastroenterologists in charge 
with training programs in their own countries (30-32).  
This has resulted in numerous train-the-trainers courses 
that are available on regular bases during the calendar year 
throughout the world for endoscopy trainers. These courses 
aim to develop framework for uniform approach to training 
in endoscopy while maintain conscious competence of both, 
skills they are teaching and how to train. 

Joint Advisory Group (JAG) also accredits ERCP courses 
at a number of sites in the UK (32). These courses run for 
3–4 days with participation of novice ERCP trainees, but 
are also organized for experienced endoscopist or as a train-
the-trainers ERCP courses.

Only well-educated and effective trainers will ensure to 
deliver a trained, competent and effective endoscopist in a 
near future. Patience in coaching and allowing a trainee to 
practice the procedure without taking the scope away is an 
important quality for the trainer (30-32). 

Competence

There are two aspects to ensuring competence: training 
and the subsequent assessment of the endoscopist as being 
competent (33,34).

Mastery of ERCP includes the ability to (I) selectively 
cannulate desired duct; (II) be able to adequately performed 
controlled sphincterotomy; (III) drain an obstructed 
biliary or pancreatic duct by placing by stent placement; 
(IV) extract stones of different sizes; (V) recognize and 
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adequately manage procedure related complications and 
(VI) collect sufficient information to establish an accurate 
diagnosis and treat patient efficiently (3,6,19,33-35). 
Regardless the fact that performing an arbitrary number 
of procedures does not necessarily define proficiency, 
completion of a certain number of ERCP procedures 
under the supervision of a trainer is mandatory to achieve 
acceptable rates of completed procedure (35-39).

Advanced therapeutic skills such as stricture dilation, 
pre-cut sphincterotomy techniques, self-expandable 
metal stent (SEMS) placement and papillectomy usually 
require additional training based on previous individual  
experience (33,34,36,39-42).

Skills assessment in model of supervised learning 
requires fulfillments of number-based criteria as measured 
against reference criteria. One example of number-based 
criteria regarding procedural competence, is the ASGE 
recommendation for CBD cannulation success rate of 
80–85% after completion of ERCP training (34,38). In 
expert opinion this number is not scientifically sound but 
seems intuitively correct (37). Historically, this accepted 
benchmark for competence in ERCP was based on the study 
of Jowell and colleagues (more than 20 years ago) who for 
the first time, looked at trainees’ learning curve for ERCP 
cannulation, and provided evidence that some 180 to 200 
cases are required to achieve it (36). Their results later were 
used as a benchmark for several practice guidelines (39-41).  
More strict criteria include 90% cannulation rate for those 
who push towards independent practice (42).

Infrequently, attaining competence and granting 
privileges was left at the discretion of trainer (mentor) 
and in the worst cases scenario through unsupervised 
experiential learning.

In the near future, number-based criteria will be probably 
replaced by competency-based criteria as learning curves 
seem to be more valuable and relevant as performance 
measure then just a simple threshold numbers (39). This 
was also confirmed in a prospective study conducted by the 
same, Rotterdam, group (43) and in a recent multicenter 
study in US involving 62 training programs (44). 

In the United Kingdom another tool is used for 
assessment of attained endoscopic skills. Direct observation 
of procedure or skill (DOPS) is an assessment tool designed 
to evaluate the performance of a trainee undertaking a 
practical procedure, against a structured checklist (45). The 
trainee receives immediate feedback to identify strengths 
and areas for development. 

Recently, individual DOPS have been modified to 

adopt ERCP. They are designed to assess trainees ability 
to perform the procedure independently. Procedure skills 
are directly observed for each of the four arbitrary divided 
sections: pre-procedure, procedure itself, post-procedure 
and so called endoscopic non-technical skills. Each section 
is further divided into individual components that are 
being observed and measured against predefined specific 
descriptors. This approach has proved to be feasible in 
colonoscopy training and time will tell whether it could 
successfully extrapolated on ERCP. Ideally, the final result 
of the assessment should combine evaluation of each and 
clearly defined individual component.

Maintenance of skills

Maintenance of ERCP skills is the sole responsibility 
of each endoscopist. Departments and hospitals should 
develop their own assessment and quality assurance 
measures in endoscopy general and specific for the ERCP 
(e.g., rate of post-ERCP pancreatitis) to assess individual 
endoscopist proficiency. The maintenance of skills is 
mostly dependent on number of procedures performed 
during a year in combination with continuing medical 
education, adoption of new techniques, regular attendance 
of live endoscopy events, scientific and industry meetings, 
use of online resources, follow of professional society’s  
guidelines (46-48) etc. 

Basic checklist for competency assessment (4,6): 
 Pre-procedure assessment:

 Detailed understanding of the informed 
consent process and good communication 
skills; 

 Explanation of the procedure;
 Knowledge of the indication and contraindication 

for the procedure;
 Patient’s history including with special 

emphasis on comorbidities, anticoagulation 
status and need for antibiotics;

 Knowledge and understanding of previously 
pe r fo rmed  r ad io log i ca l  e xamina t ions 
(transabdominal ultrasound-US; magnetic 
resonance cholangiopancreatography-MRCP; 
computed tomography-CT and endoscopic 
ultrasound-EUS).

 Procedural considerations and techniques:
 Maintenance of patient comfort, dignity, and 

safety during the procedure;
 Clear communication between professionals 
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involved during the procedure;
 Scope handling and safe and appropriate 

Passage of the duodenoscope through upper 
GI tract in different patient’s positions;

 Inspection of the papilla;
 Selective cannulation;
 Cannulation in altered anatomy (e.g., the 

presence of a periampullary diverticulum);
 Understanding and interpretation of normal 

and pathological findings on real-time and 
captured radiograms;

 Standard papillotomy;
 Stone extraction both with balloon and basket;
 Stenting-plastic and metal;
 Stent measurement;
 Guide-wire negotiation of both hepatic ducts 

and bile duct strictures;
 Dilation of strictures-balloon and catheter;
 Intra-ductal biopsy and brush cytology;
 Familiarity with both, short and long wire 

systems;
 Pancreatic stenting; 
 Mechanical lithotripsy;
 Appropriate use of fluoroscopy;
 Recognition and management of adverse 

events.

Conclusions

ERCP is highly effective technique to treat pancreaticobiliary 
disorders. To perform ERCP, comprehensive training 
is required that needs to be structured to develop both 
cognitive and manual skills. Usually, training programs 
are giving the opportunity for trainees to become familiar 
with basics of ERCP but not necessarily aim for trainees 
to become competent in ERCP. Competency is a cluster 
of related abilities and knowledge that continuously evolve 
and enables physician to perform ERCP safely and it is 
likely that in a near future fewer traditional GI fellowships 
will offer advanced endoscopy training. Nowadays 
competency can be measured and hopefully this would 
prevent undertrained individuals from gaining privileges. 
Once privileges are attained, it is a sole responsibility of 
the practitioners to maintain competency, but hospitals, 
regulatory bodies and perhaps payers themselves ought 
to be involved in credentialing and quality assurance  
initiatives (49,50).
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