
EDITORIAL

Towards achieving mastery in advanced endoscopic
procedures: Standardized training programs and improved
endoscopic systems

The recent decades have seen procedurists increasingly using the
endoscope to perform advanced endoscopic procedures. These
therapeutic procedures include endoscopic submucosal dis-
section (ESD) for early gastrointestinal tract cancers, endoscopic
full thickness resection (EFTR) for tumors infiltrating into the
muscularis propria, and peroral endoscopic myotomy (POEM)
for achalasia. If performed well, these procedures can lead to
improved clinical outcomes and enhanced recovery for patients.

Nevertheless, these procedures are extremely complex and
are often fraught with high complication rates of uncontrolled
bleeding and perforation. To compound to the intrinsic complex-
ity of these procedures, the patient caseload for these conditions
is very low in many centers around the world, making it even
more challenging for procedurists to perfect their techniques. In
addition, current endoscopic systems are non-dexterous, render-
ing it technically challenging to achieve triangulation of instru-
ments to perform precise maneuvers.1 As a result, procedurists
are faced with a long learning curve before they can become pro-
ficient in these advanced endoscopic procedures. It then becomes
apparent that a properly crafted training system and an enhanced
endoscopic system with improved dexterity will hugely benefit
procedurists by shortening the learning curves required for mas-
tering complex endoscopic procedures.

Training systems around the world

East Asia. In Japan, where the practice of ESD first originated
because of the high incidence of early gastric cancer, much work
has been put it to investigate the type of training required for a
trainee to obtain proficiency in advanced endoscopic procedures.

In terms of the volume of cases required to obtain profi-
ciency, Kakushima et al. noted that Japanese experts recommend
training with at least 50–100 cases of gastric ESD.2 Prior to that,
trainees should perform at least 30 gastric ESD cases under the
supervision of an expert to learn basic techniques in ESD.3 Oda
et al. also noted that observing and attending ESD cases as an
assistant can help the trainee gain invaluable trouble-shooting
skills should complications arise during the ESD procedure.4

Regarding the type of cases that should be attempted during the
training stages, Goda et al. recommended that the trainee com-
mences with non-ulcerated antral lesions smaller than 20 mm in
diameter, as these lesions have the lowest risks of noncurative
resection.5 Subsequently, the trainee can then progress to ESD
for lesions in the distal and proximal stomach, which are more
technically demanding. Interestingly, Hirasawa et al. demon-
strated that the risk of perforation is not significantly associated

with years of prior endoscopic experience, number of endoscopic
procedures per year, and prior experience with endoscopic retro-
grade cholangiopancreatography.6

Southeast Asia. In Southeast Asia, however, the incidence
of early gastric cancer is lower than in Japan. That unfortunately
translates to less opportunities for endoscopists to master their
techniques for complex endoscopic procedures. As a result,
unlike in Japan where young endoscopists can embark on ESD
after adequate training, endoscopists in Southeast Asia accumu-
late significant amounts of endoscopic experience and perform
endoscopic mucosal resections (EMR) prior to embarking on
ESD. In the study conducted by Azmi et al.,7 all endoscopists
had performed EMR previously before embarking on ESD, all
endoscopists had completed animal model training for ESD, and
three endoscopists underwent further training in Japan.

In this issue of JGH Open, Ho et al.8 described how the
lack of training opportunities hindered the initial development of
POEM in Malaysia. After acquiring the necessary endoscopic
skills through further training with international experts, the
POEM service in Malaysia was subsequently set up. Ho et al.
then identified three prerequisites required for the establishment
of a successful POEM service: first, endoscopists’ prior experi-
ence in performing ESD; second, availability of surgical exper-
tise; and third, availability of anesthetic support. Experience in
ESD and third space dissection significantly increases endo-
scopists’ confidence and ability in performing myotomy during
POEM. Availability of surgical expertise then alleviates the fear
of the procedurists should they face unfamiliar mediastinal anat-
omy or complications. Finally, availability of anesthetic support
allows POEM to be performed efficiently under general anesthe-
sia in the endoscopic suite.

North America. In Canada, the rate of early gastric cancer is
even lower than in Southeast Asia. Consequently, ESD is used
primarily for colorectal and Barrett’s associated cancer rather
than for early gastric cancer.

In this issue of JGH Open, Mandip et al.9 examined Cana-
dian clinicians’ training, practice, obstacles in implementation,
and perceptions of the future of ESD in Canada. In this study,
the highest ranked barriers to adoption of ESD in Canada were
long procedural times and lack of formalized training. Thirty-
eight percent of the respondents did not have further formal ESD
training, and for those who pursued ESD training, 42% had less
than 3 months of ESD training.
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These findings reinforce the pressing need for training of com-
plex endoscopic procedures to be enhanced internationally. Training
should also be optimized to cater to the unique needs of individual
endoscopists. In countries where caseloads are low,more effort should
be placed into providing high-quality animal model training for endo-
scopists. Endoscopists should also consider pursuing further formal
training in international centers with high volumes.

Innovative endoscopic systems to
shorten learning curve for complex
endoscopic procedures
Despite the best attempts of experts to institute a standardized ESD
training system, these efforts will remain challenging if endoscopic
systems are not enhanced in tandem to improve its dexterity.
Recently, several endoscopic innovations have emerged in the
hope of surmounting the obstacles of poor dexterity and inability to
achieve triangulation. One such promising innovation is the flexi-
ble endoscopic robotic platform.

In a prospective study conducted by Chiu et al. comparing
ESD using the Master and Slave TransEndoluminal Robot
(MASTER) (Endomaster Pte. Ltd., Singapore) for individuals with
and without experience in endoscopy and surgery,10 the use of
MASTER allowed novices without endoscopic experience to com-
plete ESD. This suggests that MASTER reduces the learning curve
for procedurists performing complex endoscopic procedures.

The reduction in learning curve using robotic assistance is also
supported by a randomized controlled pilot study conducted by
Turiani Hourneaux de Moura et al.11 In this study, endoscopists with-
out prior ESD experience performed conventional ESD and robot-
assisted ESD (RESD) using the Flex Robotic System for colorectal
lesions. When RESD was performed, the complete en bloc re-
section rate was 100%, as compared to only 50% in conventional
ESD procedures. In addition, for the RESD group, perforation rate
was lower, total procedure time was shorter, and dissection time was
reduced.

With a learning curve that is not as steep, procedurists
may then find ESD to be less technically challenging, and can
potentially complete ESD in a shorter time with lower complica-
tion rates of uncontrolled bleeding and perforation.

In conclusion, to achieve the best patient outcomes, it is
paramount that endoscopists performing complex therapeutic
procedures come together to create an effective training system
for procedurists. At the same time, current endoscopic systems
must be enhanced to provide improved dexterity in the end-
effectors for endoscopists to achieve triangulation of instruments.

Hung Leng Kaan*,†,‡ and Khek Yu Ho§

*Department of Surgery, National University Hospital,
†Department of Surgery, Ng Teng Fong General HospitaI,

‡Department of Surgery, National University of Singapore
and §Department of Medicine, National University of

Singapore, Singapore, Singapore

Correspondence
*Khek Yu Ho, Department of Medicine, Yong Loo Lin
School of Medicine, National University of Singapore,

NUHS Tower Block, 1E Kent Ridge Road, Level
11, Singapore 119228, Singapore.

Email: mdchoky@nus.edu.sg

Declaration of conflict of interest: Khek Yu Ho is the co-foun-
der of Endomaster Pte Ltd.

References

1 Gotoda T, Ho KY, Soetikno R, Kaltenbach T, Draganov P. Gastric
ESD: current status and future directions of devices and training. Gas-
trointest. Endosc. Clin. N. Am. 2014; 24: 213–33.

2 Kakushima N, Fujishiro M, Kodashima S, Muraki Y, Tateishi A,
Omata M. A learning curve for endoscopic submucosal dissection of
gastric epithelial neoplasms. Endoscopy. 2006; 38: 991–5.

3 Gotoda T, Friedland S, Hamanaka H, Soetikno R. A learning curve
for advanced endoscopic resection. Gastrointest. Endosc. 2005; 62:
866–7.

4 Oda I, Odagaki T, Suzuki H, Nonaka S, Yoshinaga S. Learning curve
for endoscopic submucosal dissection of early gastric cancer based on
trainee experience. Dig. Endosc. 2012; 24(Suppl 1): 129–32.

5 Goda K, Fujishiro M, Hirasawa K et al. How to teach and learn endo-
scopic submucosal dissection for upper gastrointestinal neoplasm in
Japan. Dig. Endosc. 2012; 24: 136–42.

6 Hirasawa K, Kokawa A, Oka H et al. Risk assessment chart for cur-
ability of early gastric cancer with endoscopic submucosal dissection.
Gastrointest. Endosc. 2011; 74: 1268–75.

7 Najib Azmi A, Khor CJ, Ho KY et al. Endoscopic submucosal dis-
section outcomes for gastroesophageal tumors in low volume units: a
multicenter survey. Diagn. Ther. Endosc. 2016; 2016: 5670564.

8 Ho SH et al. Acquiring new complex endoscopic skills – experience
from the development of Per Oral Endoscopic Myotomy (POEM) in
Malaysia. J. Gastroenterol. Hepatol. Open. 2021; 5: 729–33.

9 Mandip et al. The who, what, where, how and why of Endoscopic
Submucosal Dissection in Canada: A survey amongst Canadian endo-
scopists. J. Gastroenterol. Hepatol. Open. 2021; 5: 734–9.

10 Chiu PW, Phee SJ, Bhandari P et al. Enhancing proficiency in per-
forming endoscopic submucosal dissection (ESD) by using a proto-
type robotic endoscope. Endosc Int Open. 2015; 3: E439–42.

11 Turiani Hourneaux de Moura D, Aihara H, Jirapinyo P et al. Robot-
assisted endoscopic submucosal dissection versus conventional ESD
for colorectal lesions: outcomes of a randomized pilot study in endo-
scopists without prior ESD experience (with video). Gastrointest.
Endosc. 2019; 90: 290–8.

Mastering advanced endoscopic procedures HL Kaan and KY Ho

728 JGH Open: An open access journal of gastroenterology and hepatology 5 (2021) 727–728

© 2021 The Authors. JGH Open: An open access journal of gastroenterology and hepatology published by Journal of Gastroenterology and Hepatology Foundation and

John Wiley & Sons Australia, Ltd.

https://orcid.org/0000-0002-2932-1962
mailto:mdchoky@nus.edu.sg

	 Towards achieving mastery in advanced endoscopic procedures: Standardized training programs and improved endoscopic systems
	Training systems around the world
	East Asia
	Southeast Asia
	North America

	Innovative endoscopic systems to shorten learning curve for complex endoscopic procedures
	References


