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Virtual Reality Simulation-Based 
Training: The Way to Go!
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The master-apprentice model in the learning of endos-
copy was the standard until recently, posing significant 
challenges in both patients’ experience and trainee interest. 
Fortunately for all, mechanical, virtual reality (VR), and an-
imal models were developed and are increasingly used for 
both novice trainees and experts with interest in advanced 
endoscopic techniques. Advantages of virtual simulation 
models include a less stressful and risk-free environment, 
allowing also specific training for predetermined tasks 
(such as recognition of anatomical structures and pathol-
ogy, exposure of mucosa) and virtually unlimited number 
of repetitions [1, 2].

Although virtual simulators have unquestionable ad-
vantages, the costs and the demand of trainers are draw-
backs of simulation which limits its adoptability, at least 
if their advantages are not clearly demonstrated. The 
methods for integration of simulators in the curricula of 
trainees are also a matter of discussion. In this issue of GE, 
two original research articles assess the benefit of simula-
tion models in the context of Society of Digestive Endos-
copy (SPED) courses.

Silva Mendes et al. [3] conducted a prospective study 
including 23 participants that attended a theoretical 
and hands-on module (20 h, including theoretical part, 
psychomotor exercises, and 8 VR cases [4 endoscopy 
and 4 colonoscopy]) and assessed pre- and post-cogni-
tive component and technical component. They showed 
that this training structure allowed to improve cogni-
tive score (from 11 pre-test to 14 post-test) and techni-
cal aspects. Indeed, this training improved time to D2/
cecum, decreased the time the patient was in pain, and 
improved the efficiency of screening (composite score 
using time of procedure and percentage of examined 
mucosa).

In another study published in this issue, Morato et al. 
[4] randomized 19 novice endoscopists to a study group 
(performing three psychomotor exercises) and a control 
group before training in the VR model (10 colonoscopy 
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repetitions in both groups). A final case was used to assess 
the skills, and those were different between the groups. 
Indeed, the group exposed to psychomotor exercises be-
fore practicing on the simulator had a significantly lower 
mean cecal intubation time and achieved a higher num-
ber of screening efficiency during the 10 colonoscopy 
repetitions. Although on the final case the groups only 
significantly differed on the percentage of exposed mu-
cosa, the study group presented an inferior interquartile 
range in the different metrics evaluated.

Some studies have demonstrated that simulation-
based education improves endoscopic process skills in 
test setting and in clinical practice, as well as in patient 
outcomes, compared with no intervention [5]. Evidence 
has been more robust for colonoscopy, where the effec-
tiveness of VR simulators/simulator-based training in ac-
celerating the learning of practical skills, speeding up the 
early learning curve, thereby reducing patients’ burden 
has been well established [6, 7].

The benefits of such training translate into the first pa-
tient procedures, and therefore, its usefulness depends on 
the employment of these programs prior to patient-based 
endoscopy. To achieve this purpose, it is important to 
mention the factors that have limited simulation-based 
training widespread. These include accessibility, partici-
pants’ engagement, and operational issues, such as simu-
lation costs, the need for skilled trainers, along with the 
time and complexity related to its design, preparation, 
implementation, and evaluation.

The relevance of scientific society involvement, in this 
case the Education Committee of SPED, to address the 
aforementioned challenges seems obvious. The merit of 
Silva Mendes study [3] does not rely on the demonstra-
tion of the clinical benefit of VR models, but on reinforc-
ing that creating an organized, evidence-based training 
program improves cognitive and technical skills and is 
feasible on a large scale. In this way, its impact is not sim-
ply limited to the participants of the study, but it is ex-
tended to a set of gastroenterologists in a country or re-
gion and consequently the entire potentially target popu-
lation of endoscopic procedures is covered.

Generally, when designing an instructional simula-
tion-based learning, important steps should be followed, 
such as establishing the learning goals/objectives, select-
ing a simulation modality that best supports them, plan-
ning adequate feedback/guidance, and considering how 
learners may be assessed. The program presented in these 
studies sought to reflect those principles and propose a 
structured, standardized, and supervised training course. 
Cognitive skills were addressed, and technical skills im-

proved as documented by better performances at the end 
of the program.

For a VR simulator to be implemented in a training 
program, it must also achieve validity and the perfor-
mance should improve after repetition [7]. The added 
value of Morato study [4] was to establish the construct 
validity of two VR exercises (Endobubble I and Naviga-
tion I). The psychomotor training provided by these ex-
ercises resulted in homogeneous acquisition and assim-
ilation of colonoscopy skills by the trainees. Interest-
ingly, this evidence was used to incorporate them in the 
training program on which Silva Mendes study relied 
[3].

On the other hand, the absence of construct validity of 
exercise Mucosal Evaluation I and the inconsistency of 
the percentage of mucosal surface examined demon-
strates that these types of studies are fundamental to in-
vestigate and select exercises that should or should not be 
included in VR simulation. Those ought to reflect clinical 
competency parameters, but must necessarily be validat-
ed and a learning curve must be verified.

Another significant message is the relevance of struc-
turing training. Performance momentarily worsened 
when feedback was interrupted and in a time-after ses-
sion, revealing the importance of feedback/debriefing 
and the temporal distribution of the exercises.

Previous studies have demonstrated the effect of simu-
lator training measured in VR as well as patient-based 
endoscopy and have also compared simulator plus bed-
side-training versus bedside-training alone [8, 9]. Both 
studies on this issue of GE assumed this, and assessments 
were carried out in the VR models, not in patient-based 
endoscopy.

The structured training system established might serve 
as a framework to compare it with different programs, 
which may include different validated VR exercises. Ad-
ditionally, this learning program could (and should) be 
adapted to several other endoscopic techniques.

A wide array of opportunities exists in regard to ex-
ploring the use of simulators in conjunction with existing 
assessment tools for demonstrating competence in en-
doscopy [10].

Finally, future simulation modalities should consider 
the best approach to the integration of nontechnical skills 
and its assessment, since training programs have focused 
mainly on cognitive and technical skills. 

In conclusion, it seems imperative to implement struc-
tured endoscopy education programs that incorporate 
simulation-based training.



Virtual Reality Simulation-Based Training 373GE Port J Gastroenterol 2022;29:371–373
DOI: 10.1159/000527177

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The present study did not have any founding sources.

Author Contributions

Ricardo Küttner-Magalhães and Diogo Libânio designed, 
wrote, and reviewed the manuscript.

Data Availability Statement

All data generated or analyzed during this study are included 
in this article. Further inquiries can be directed to the correspond-
ing author.

References

 1 van der Wiel SE, Küttner Magalhães R, Rocha 
Gonçalves CR, Dinis-Ribeiro M, Bruno MJ, 
Koch AD. Simulator training in gastrointesti-
nal endoscopy:  from basic training to ad-
vanced endoscopic procedures. Best Pract Res 
Clin Gastroenterol. 2016; 30(3): 375–87.

 2 Küttner-Magalhães R, Pimentel-Nunes P, 
Araújo-Martins M, Libânio D, Borges-Canha 
M, Marcos-Pinto R, et al. Endoscopic Submu-
cosal Dissection (ESD):  how do Western en-
doscopists value animal models? Scand J Gas-
troenterol. 2021; 56(4): 492–7.

 3 Silva-Mendes S, Areia M, Dinis-Ribeiro M, 
Rolanda C. The impact of a structured virtual 
reality simulation training curriculum for 
novice endoscopists. GE - Port J Gastroenter-
ol. 2021; 1(8): 2021.

 4 Morato R, Tomé L, Dinis-Ribeiro M, Rolanda 
C. Endoscopic skills training:  the impact of 
virtual exercises on simulated colonoscopy. 
GE - Port J Gastro. 2022.

 5 Singh S, Sedlack RE, Cook DA. Effects of sim-
ulation-based training in gastrointestinal en-
doscopy:  a systematic review and meta-anal-
ysis. Clin Gastroenterol Hepatol. 2014; 12(10): 

1611–23.e4.
 6 Khan R, Plahouras J, Johnston BC, Scaffidi 

MA, Grover SC, Walsh CM. Virtual reality 
simulation training for health professions 
trainees in gastrointestinal endoscopy. Co-
chrane Database Syst Rev. 2018; 8(8): 

Cd008237.
 7 Ekkelenkamp VE, Koch AD, de Man RA, Kui-

pers EJ. Training and competence assessment 

in GI endoscopy:  a systematic review. Gut. 
2016; 65(4): 607–15.

 8 Haycock A, Koch AD, Familiari P, van Delft 
F, Dekker E, Petruzziello L, et al. Training and 
transfer of colonoscopy skills:  a multination-
al, randomized, blinded, controlled trial of 
simulator versus bedside training. Gastroin-
test Endosc. 2010; 71(2): 298––307.

 9 Koch AD, Ekkelenkamp VE, Haringsma J, 
Schoon EJ, de Man RA, Kuipers EJ. Simulated 
colonoscopy training leads to improved per-
formance during patient-based assessment. 
Gastrointest Endosc. 2015; 81(3): 630–6.

10 Pietersen PI, Bjerrum F, Tolsgaard MG, Konge 
L, Andersen SAW. Standard setting in simula-
tion-based training of surgical procedures:  a sys-
tematic review. Ann Surg. 2022; 275(5): 872–82.

https://www.karger.com/Article/FullText/527177?ref=1#ref1
https://www.karger.com/Article/FullText/527177?ref=1#ref1
https://www.karger.com/Article/FullText/527177?ref=2#ref2
https://www.karger.com/Article/FullText/527177?ref=2#ref2
https://www.karger.com/Article/FullText/527177?ref=3#ref3
https://www.karger.com/Article/FullText/527177?ref=3#ref3
https://www.karger.com/Article/FullText/527177?ref=4#ref4
https://www.karger.com/Article/FullText/527177?ref=5#ref5
https://www.karger.com/Article/FullText/527177?ref=6#ref6
https://www.karger.com/Article/FullText/527177?ref=6#ref6
https://www.karger.com/Article/FullText/527177?ref=7#ref7
https://www.karger.com/Article/FullText/527177?ref=8#ref8
https://www.karger.com/Article/FullText/527177?ref=8#ref8
https://www.karger.com/Article/FullText/527177?ref=9#ref9
https://www.karger.com/Article/FullText/527177?ref=10#ref10

