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VR laparoscopic simulatorsVR Laparoscopic Simulators

Easy Level – settings
7 tasks performed twice on the same day in two sessions, each session >1 hour apart

Medium Level – settings
7 tasks performed twice on the same day in two sessions, each session >1 hour apart

Difficult Level – settings 
2 tasks (Lifting and Grasping, and Clip Applying)

Performed for a maximum of two sessions per day, each session >1 hour apart
Completion of training when all of the following levels of skill are achieved on two consecutive sessions

VR Training Curriculum

p g g

Difficult Level (Lift & Grasp)
R Path length <1.2m
L Path length <1.2m
Time taken <40 secs

Difficult Level (Clip Applying)
R Path length <1.2m
L Path length <1.2m
*Error score <0.33

Time taken <80 secs

Dissection Module
Two sessions per day, each session >1 hour apart

Completion of training when all of the following levels of skill are achieved on two consecutive sessions:
Time taken (450 secs); Dissected volume (>20%); 

R Path length (3.0 metres); L Path length (3.0 metres)

Aggarwal R, Grantcharov TP, Eriksen JR, Blirup D, Kristiansen V, Funch-Jensen P, Darzi A. An evidence-
based virtual reality training program for laparoscopic surgery. Ann Surg. 2006 Aug; 244(2): 310-4.

Pre-assessment – Glove model

Theory

Application of a VR curriculum to real procedures

VR training curriculum
LapSim (basic + dissection)
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Learning curves – Motion analysis
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VR laparoscopic simulatorsLearning to play golf…

driving range

play the course…

in the bar… 
(debrief)

The Role of Warm-Up (Simulation)The role of warm up (simulation)
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The Role of Deliberate PracticePerformance under Varied Conditions… The Role of Deliberate PracticeThe role of Deliberate Practice

How expertise is acquired in 
other domains?

The Role of Deliberate PracticeDeliberate practice – K. Anders Ericsson

Focused 
activities

Repetition
Effort

Regular
Over a long time

Immediate 

feedback

Deliberate 
Practice
KA Ericsson

Would it work for surgery ?

DP groupDP group

(19.5 vs. 17.5, P=0.258) (24.5 vs.19.5, P=0.047)

The Role of Deliberate PracticeResults on porcine laparoscopic cholecystectomy model

Control groupControl group
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1. CTA 2. 3D recon 3. VR simulation 4. CAS procedure

The Role of Deliberate PracticeProcedure rehearsal for endovascular intervention

• Experiment with difficult anatomy 
• Experiment with tools (catheters, stents, C-arm)
• Practice non-tech skills (communication, crises)
• Practice team (set up, material selection)

The Role of Deliberate PracticeMethods – procedural case

• 74-y male
• Symptomatic: left hemispheric event
• Tandem lesion 70 and 90% on CTA
• Severe tortuosity CCA

VR Real

The Role of Deliberate PracticeFirst real case Procedure rehearsal VR laparoscopic simulatorsCardiac surgery

VR laparoscopic simulatorsBench‐top Technical Skills Assessments  VR laparoscopic simulatorsComparison of APPOINTED versus NOT APPOINTED – live 

CV p=0.002 Interview  p=0.007 Ppt p=0.026

VATS p=0.246Knot p=0.007SFJ p=0.035
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The New Intakes at Imperial College Medical School…

Team - Thank you! 

• Professor Ara Darzi
• Professors Nick Cheshire, Charles Vincent and Guang Zhong-Yang

• Patrice Crochet, Sonal Arora, David James, Vishal Patel, Willem 
Willaert, Isabelle Van Herzeele, Rosamond Jacklin, Roger Kneebone, 
Debra Nestel, Fernando Bello, Cordula Wetzel, Julian Hance, Julian 

Thank you!

Teare, Tanya Tierney, Rachel Davies, Kate Miles, Julian Leong, 
Aristotelis Dosis


