
Assessing the impact of 
Augmented Reality 
training on improving 
Laparoscopic Vaginal 
Vault Closure Using 
Objective Performance 
Metrics
Dr David Rawaf, Dr Elliot Street, Jordan Van Flute, Dr Haidar 
Jan, Dr Abdulatif Elfituri

1. Robert CG, Martin II, Kehdy Farid J, Allen Jeff W. Formal training in advanced surgical technologies enhances the
surgical residency.The Am J Surgery. 2005;190:244–248.

2. Jones DB, Brewer JD, Soper NJ. The influence of three dimensional video systems on laparoscopic task performance.
Surg Laparosc Endosc. 1996;6:191–192.

3. Gallagher AG, McClure N, McGuigan J, Ritchie K, Sheehy NP. An ergonomic analysis of the fulcrum effect in the acquisition
of endoscopic skills. Endoscopy. 1998;30:617–622. 

4. Joint Committee of Surgical Training, Association of Surgeons inTraining, British Orthopaedics Trainees’ Association,
Confederation of Postgraduate Schools of Surgery. 
Maximising training: making the most of every training opportunity. 2021. 

5. Health Education England. Guidance and principles for managingextensions to training during covid-19 (ARCP outcomes
10.1and 10.2). 2020.
https://healtheducationengland.sharepoint.com/Comms/Digital/ SharedDocuments/Forms/AllItems.aspx?id=%2FComms%2F
Digital%2FShared
Documents%2Fhee.nhs.uk documents%2FWeb site files%2FCovid19%2FCOVID-19_ Managing_Extensions_to_Training.pd
f&parent=%2FComms%2FDig

6. Hamdorf JM, Hall JC. Acquiring surgical skills. Br J Surg. 2000;87:28–37.
7. Spiliotis AE, Spiliotis PM, Palios IM. Transferability of Simulation-Based Training in Laparoscopic Surgeries:

A Systematic Review. Minim Invasive Surg.
2020;2020:5879485. Published 2020 Aug 25. doi:10.1155/2020/5879485

8. Kalvach J, Ryska O, Ryska M. Laparoskopické simulátory a jejichsoučasný přínos pro chirurga [Existing laparoscopic simulators
and their benefit for the surgeon]. Rozhl Chir. 2016 Jan;95(1):4-12. Czech. PMID: 26982186.

References

Background Laparoscopic surgery has become a common part of surgical practice.

Advantages1 Disadvantages
Decreased length of post-operative ileus Loss of depth perception and haptic feedback2

Decreased post-operative pain and narcotic use Fulcrum effect3

Improved cosmesis Use of instruments with limited range of motion3

Higher patient satisfaction

l  Surgical training has been significantly disrupted by the COVID-19 pandemic
l  Trainees have had a 50% reduction in operating as the primary operating

surgeon in 2020 in a review of UK surgical trainee logbooks vs 20194
l  12% of senior UK surgeons identified as having their training “delayed due

to COVID-19” at annual review of competency progression (ARCP)5

l  Adverse patient outcomes can occur if surgeons are not given adequate training
l  Medicolegal, fiscal and time limitation of teaching operative skills in the clinical

setting impacts this further6

Acquisition of surgical skills before 
entering the operating theatre7

Review article
Transferability of simulation-based training in 
laparoscopic surgeries: 
A systematic review
Antonios E, Spiliotis1, Panagiotis M, Spiliotis2, 
and Ifaistion M. Palios3

Augmented 
Reality 
Training

l Low fidelity ‘box trainers’ vs high fidelity ‘virtual reality’ simulators – Which is better?8

Methods Design
  l Supervision of surgical trainees (n=6) performing several augmented reality (AR) 

simulated  vaginal vault closures interspersed with LapPass® tasks utilising the 
LapAR™ by Inovus Medical Ltd (UK)

l Comparator: Benchmark score set by an experienced minimally invasive surgery
(MIS) surgeon

Setting
l A National Health Service (NHS) University Teaching Hospital in South London

Participants
l Surgical trainees (Senior House Officers and Registrars) – qualified doctors of at least 1 year

LapPass® Tasks
Passing thread through a hoop

Manipulating hoops between instruments
Positioning hoops on posts

Cutting simulated skin within guidelines
Placing sutures

Objective Metrics Subjective Metrics

Feedback by experienced 
surgeons using the 

work-based assessment 
(WBA) framework

Time to completion
Distance travelled by instruments

Instrument acceleration
Hand dominance

Instrument time in view

Interventions

{{
Trainee MIS

Surgeon

Benchmark Benchmark LapPass® Tasks

Intervention Benchmark LapPass® Tasks

Final
Benchmark

Time to completion

Distance travelled 
by instruments

Instrument 
acceleration

Hand dominance

Instrument time 
in view

All P values were <0.5 bar two trainees 
ANOVA regression performed for significance testing 

N = 6 Trainees 
achieved an average of: 

36.9% improvement in completion time

56.5% improvement in distance travelled

Results

l What is the impact of augmented reality training on improving laparoscopic skills using objective performance metrics?
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