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Ensuring Quality in ERCP
Some statements for discussion

• The best way to avoid procedural complications 
is not the perform an ERCP…

• ERCP training to fellows is mostly not properly 
assessed, inadequate, and incomplete

• There is a direct relation between the numbers 
of ERCPs performed, the number of successful 
cannulations, and the incidence of complications

• The daily practice and quality of GIs performing 
ERCPs is largely unknown and highly variable



• ERCP is one of the most challenging procedures in 
gastroenterology practice

• Setting quality standards for endoscopy in general, but 
for ERCP in particular, have been slow

• Mainly focused on numbers and only for trainees

• There is a renewed interest pertaining quality standards 
for ERCP which is driven by:
ü heightened interest and awareness of the regulatory 

authorities
ü developments regarding quality registries in other endoscopic  

and surgical procedures

Ensuring Quality in ERCP
The issue at hand



Is ERCP a Dangerous Procedure?
Complication rates

ASGE. ERCP core curriculum Gastrointest Endosc 2006; 63: 361-76 



• Should all GEs learn ERCP?

• How does an optimal ERCP training look like?
ü which institution?
ü how many procedures?
ü special techniques?
ü level of competency to be reached before certified 

to do procedures on their own? 

• Should a person’s competence be monitored 
once trained and working in the field and how 
(e.g. minimal number of procedures per year, 
outocme)?

Ensuring Quality in ERCP
Training of GI fellows



Theory of Learning
From ‘Novice’ to ‘Master’ and beyond



Theory of Learning
Individual performance From ‘Novice’ to ‘Master’ and beyond
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Training in ERCP
Competency outcomes of published studies

Shahidi et al. Gastrointest Endosc 2015; 81: 1337-42

• Nine studies, assessing 137 
trainees and 17,100 ERCPs, were 
included in the analysis

• Overall, competency was 
achieved among the included 
studies between 70 to 400 
ERCPs

• In the 2 studies that used 
pancreatic duct cannulation 
rate, competency was achieved 
by 70 to 160 ERCPs



Endoscopic Competence 
Conceptual framework competencies within domains

Walsh et al. Best Pract Res Clin Gastroenterol 2016; 30: 357-74



Walsh et al. Best Pract Res Clin Gastroenterol 2016; 30: 357-74
Miller GE. Acad Med 1990; 65; S63e7

Endoscopic Competence
Learning assessment pyramid



Endoscopic Competence
Framework for the integration of assessment

Walsh et al. Best Pract Res Clin Gastroenterol 2016; 30: 357-74



• American Board of Internal Medicine position 
paper 1988: 35

• The American Society for Gastrointestinal 
Endoscopy 1986: 100

• European Diploma of Gastroenterology 1995: 150

• Australian Conjoint Committee for Recognition of 
Training in Gastrointestinal Endoscopy 1997: 200

Ensuring Quality in ERCP
Recommendations of professional bodies



Wani et al. Gastrointest Endosc 2016; 83: 711-9

Endoscopic Competence
Cumulative sum (CUMSUM) analysis for overall cannulation 



Wani et al. Gastrointest Endosc 2016; 83: 711-9

Endoscopic Competence
Cumulative sum (CUMSUM) analysis for stone clearance 



Wani et al. Gastrointest Endosc 2016; 83: 711-9

Endoscopic Competence
Cumulative sum (CUMSUM) analysis for overall performance



Ensuring Quality in ERCP
Learning curve and probability of success by trainees in ERC

N = 15

Ekkelenkamp et al. Endoscopy 2014; 46: 949-55
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• Endoscopists performing 25 or fewer ERCPs report 
only 38% success at bile duct cannulation as compared 
with 85% for endoscopists performing 200 procedures 
or more1

• At tertiary referral centers, where endoscopists perform 
a high volume of ERCPs, success rates of 95% or 
better are reported, even in patients who have 
previously undergone unsuccessful procedures 2,3

2Choudari et al. Gastrointest Endosc 2000; 52: 478-483 
3Rollhauser et al.  Gastrointest Endosc 1997; 45: 146

Ensuring Quality in ERCP
Exposure & procedural competency

1Bilbao et al. Gastroenterology 1976; 70: 314-320 



• To investigate the procedural quality of ERCP 
practice in the Netherlands 

• To identify endoscopist-related predictors of 
procedural outcome

• All gastroenterologists performing ERCP in the 
Netherlands were invited

• Web-based voluntary registration of all ERCPs for 
a period of one year using the RAF-E form

Ensuring Quality in ERCP
Getting more grip on the matter – The PERK study

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



Ensuring Quality in ERCP
Rotterdam Assessment Form for ERCP (RAF-E)

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



Ensuring Quality in ERCP
Rating the degree of difficulty

Schutz et al, Gastrointest Endosc 2000; 51: 535-9



• Procedural success in:
ü difficulty degree 1 procedures
ü naïve papillary anatomy
ü intent for complete stone extraction

• Procedural outcome
ü identification of factors associated with 

success or failure

Ensuring Quality in ERCP
PERK study – Methods - Outcome parameters

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



Ensuring Quality in ERCP
PERK study – Results - Number of ERCPs

• Procedures were collected from 171 
endoscopists 

• Working in 61 hospitals

• With a total number of 8575 registered ERCPs 
ü difficulty degree 1 procedures: n = 4891 (57%) 
ü patients with naïve papillary anatomy: 3261 (67%)

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



Ensuring Quality in ERCP
PERK study – Results - Procedural success per endoscopist

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7

61%

39%



Ensuring Quality in ERCP
PERK study – Results - Mean annual number of ERCPs per group

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7

p = 0.04
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Variable Odds ratio 95% CI P-value

number of years as a certified
gastroenterologist 0.921 0.868-0.979 0.008

number of ERCPs performed yearly 0.985 0.971-0.999 0.038

lifetime number of ERCPs >500 0.488 0.239-0.998 0.049

Ensuring Quality in ERCP
PERK study – Results - Predictors of procedural success

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7
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Ensuring Quality in ERCP
PERK study – Results - Individual vs. group performance

Level 1 & 2 procedures

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



Ensuring Quality in ERCP
Relation between volume, degree of difficulty & outcome

Ekkelenkamp et al. Endoscopy 2015; 81: 503-7



• Procedural success rates of at least 85% are achieved 
more frequently by endoscopists performing larger 
numbers of ERCPs per year

• Quality in ERCPs will increase when fewer endoscopists 
perform more ERCPs

• ERCPists have the obligation to monitor and report the 
outcome of ERCP procedures

• The RAF-E form provides a meaningful insight into the 
procedural competence of practicing GEs and is a valuable 
tool to promote self-reflection of ones own competence

• Cumulative Sum curves are an excellent tool to monitor 
progression of skills and competence of trainees and 
practitioners alike

Ensuring Quality in ERCP
Summary & conclusions


