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Changing Society; Evolving Surgery
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VR laparoscopic simulators
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Learning curves – Motion analysis
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Game experts play 

at life and deathThe Times

The Scotsman

Sonic Boom for keyhole surgery

Game theory at the cutting edge

The Daily Telegraph

Surgeons compared with Gamers
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VR Simulation 2007 
(Mentice Sweden)

• Modern simulators
– Highly developed
– Quality images
– Haptic feedback

• Potential
– Training
– Grading
– Accreditation
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Experienced Surgeons 
& Radiologists 

Renal module
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Total time taken (secs) 
p=0.005 (Kruskal Wallis)

Contrast fluid usage (mls) 
p=0.022 (Kruskal Wallis)

Fluoroscopy time (secs) 
p=0.052 (Kruskal Wallis)
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Learning curves

Total Time Taken (secs) Contrast fluid used (mls)

p=0.007 (Friedman test) p=0.021 (Friedman test)
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Testing Innate Abilities
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Visuospatial ability & Performance 
at Initial Session

Perdue Pegboard vs. Fluoroscopy time
at Initial Session

Spearman r=‐0.564, p=0.010

Perdue Pegboard vs. Initial Rating 
with Procedure Specific Rating Scale 

Spearman r=0.607, p=0.006
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Visuospatial ability & performance
at Plateau and Final Session

Rey‐Osterrieth Test vs. Fluoroscopy Time
at Plateau Session

Spearman r=0.632, p=0.015

Rey‐Osterrieth Test vs. Final Rating 
with Generic Rating Scale 
Spearman r=0.587, p=0.006
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20 Novice subjects

Group A
N=10

Didactic Training

Demonstration 

Right common iliac artery angioplasty

Group B
N=10

Number of
endovascular
procedures 

Number 
of

subjects

0 / 0 10* / 10

>100 8

> 300 19

Effect of education on iliac angioplasty
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Effects of Education
Total time taken (secs)

p=0.344 (Kruskal Wallis)
Total time taken (secs)

p<0.001 (Kruskal Wallis)
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Effects of education; Qualitative metrics
Stent/vessel ratio
p=0.007 (Kruskal Wallis) p=0.936 (Kruskal Wallis)

Residual Stenosis (%)
p= 0.003 (Kruskal Wallis) p=0.770(Kruskal Wallis)
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Europe & USA

CAS 

0 3 3 6

1 - 20 3 0 9

21 - 50 2 4 4

>50 1 6 4

Total 9 13 23

Carotid Stenting; Credentialing?

45 
Interventionalists

>100 endovascular 
therapeutic cases

0 CAS n=12

1-20 CAS n=12

>50 CAS n=11

A

B

D

21-50 CAS n=10C
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Construct validity 
Quantitative metrics

Total time taken (mins) 

Number of cineloops

Fluoroscopy time (mins)
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Error measurements
Total errors VIST

p=0.209 (Kruskall Wallis) Other metrics recorded by VIST:
No difference between 4 groups

Errors
Pressing catheter against vessel wall
Moving catheter without wire support
Moving catheter/guide wire near lesion
Moving EPD

Clinical parameters
Endovascular tools
% Lesion covered by balloon/stent
Vessel/balloon, vessel/stent ratio
Residual stenosis
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Video based ratings
Error scale
Weighted error scale
Modified rating scales 
(OSATS)

Generic endovascular 
skills
Procedure specific 
endovascular skills
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Modified Rating Scale: Procedure Specific
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r=0.611, p=0.002 r=0.640, p=0.002

r=-0.488, p=0.025 r=-0.611, p=0.003
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Anatomy of a Surgeon
Cognition

Dexterity

Role of Practice

Compassion

Perception
Communication
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The VISTA Project
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Understanding what we are doing…..


