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INTRODUCTION 
OBJECTIVE:  To determine if randomization to a proficiency-based 
training curriculum in virtual reality robotic surgery simulation using 
the da Vinci® Skills SimulatorTM improves ability to perform robotic 
suturing of an inanimate model using the actual da Vinci® Si 
Surgical System. 
METHODS: Randomized controlled trial.   
•Eligibility: resident or attending surgeon in Obstetrics & Gynecology, 
Urology, General Surgery, or Cardiac Surgery at McGill University Health 
Centre or an affiliated teaching hospital. 

•Intervention arm: Granted access to the da Vinci® Skills SimulatorTM and 
encouraged to complete to a proficiency-based virtual reality robotic 
simulation curriculum designed to improve ability to perform robotic suturing 
over 5 weeks. Participants determine the number of hours they train and 
when, subject to availability of the simulator. 

•Proficiency-based curriculum: camera targeting 1 &2, suture sponge 1,2,3, 
all completed to proficiency twice non-consecutively, horizontal suturing 
defect completed 10 times 

•Control arm: usual clinical practice or residency training  

•Primary outcome: Improvement in ability to perform suture closure of an 
inanimate model of a vaginal cuff over 10 minutes on the post-test day versus 
pre-test day.  Assessed by review of videotaped performance by 3 blinded 
raters using the GOALS+ score composed of the GOALS score developed for 
laparoscopy plus two additional metrics specifically for robotics: (1) precision 
and (2) awareness of camera and instruments.   

•Secondary outcomes: GEARS score, total knots, satisfactory knots during 
closure of inanimate model. Suture sponge 1 task using the da Vinci® Skills 
SimulatorTM  
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RESULTS 
Table 1: Baseline characteristics 

Inter-observer agreement 

In analysis unadjusted for differences in baseline scores, 
improvements in the training group were statistically significantly 
greater than the control group for: the GOALS+ score, the GEARS 
score, total knots, satisfactory knots, and suture sponge 1 scores. 
 

 Training group (n = 13) Control group (n = 10) 
Average age (range) 35 (26 – 55) 30 (27 – 34) 
Specialty 10  Obstetrics & Gynecology 

3  General Surgery 
0  Urology 
0  Cardiac Surgery 

5 Obstetrics & Gynecology 
3    General Surgery 
2    Urology 
0    Cardiac Surgery 

Level of clinical experience 8 residents 
5 attendings 

9 residents  
1 attendings 

Training level of residents 2  Fourth year residents 
1  Third year resident 
3   Second year residents 
2   First year residents 

1  Fourth year resident 
6  Third year residents 
1  Second year resident 
1  First year resident 

Specialty 10 Obstetrics & Gynecology  
3   General Surgery 
2   Urology 
0   Cardiac Surgery 

5    Obstetrics & Gynecology 
3    General Surgery 
2    Urology 
0    Cardiac Surgery 

Mean number of robotics cases as 
primary console surgeon (range) 

0  (0) 0 (0) 

Mean number of robotics cases 
with some time on console (range) 

0.7  (0 – 6) 1.2  (0 – 6) 

Mean number of robotics cases as 
assistant (range) 

0.8 (0 – 10) 3.3 (0 - 10) 

Mean hours trained with robotic 
simulators prior to study (range) 

0.85 ( 0- 3) 2.6 (0 – 20) 

Mean hours trained with 
laparoscopic simulators prior to 
study (range) 

11.4 (0 – 80) 22.9 (1 - 60) 

Mean baseline simulator score 
(range)  

49.0 (3 – 85)  74.5 (44 – 94)  

Mean baseline GOALS+ score 
(range) 

15.1  (7.33 – 31.0) 21 (12.0 – 29.7) 

 

In the training group, there was a strong tendency for lower 
baseline scores to be associated with larger improvements in 
scores. 6 of the 7 lowest pre-test scores were in training 
group participants with no prior robotic surgery or robotic 
simulation experience.   

TYPE OF SCORE Average difference in scores 
 (post-test minus pre-test) 

p-value p-value after 
adjustement in 
multivariate 
linear 
regression† 

TRAINING GROUP CONTROL GROUP 

GOALS+ score +6.4 +2.2 0.037* 
(Mann-Whitney 
U) 

0.16 

GEARS score 
 

+5.7 +2.0 0.027* 
(Mann-Whitney 
U) 

0.15 

Total knots +1.73 +0.97 0.029* 
(Independent 
samples t-test) 

0.013* 

Satisfactory knots +1.69 +0.85 0.041* 
(Independent 
samples t-test) 

0.057 

Suture sponge 1  +41.7 +2.5 <0.001* 
(Independent 
samples t-test) 

0.001* 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
    
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Assessed for eligibility  
(n = 30) 

Excluded (n = 3) 
 
  Not meeting inclusion criteria 
   (n = 1) 
  Lost to follow-up 
   (n = 2)  

Randomized (n = 27) 

 

 Allocated to 
intervention  
(n = 14)    
Completed pre-test (n=13). 
(Average training time 238 
minutes) 
Achieved all goals of proficiency 
curriculum (n=5 of the 13) 
(Average training time 272 
mintues) 
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Allocated to 
control 
(n = 13) 
No simulator training 
(n=12) 
Engaged in some simulator 
training outside of study 
(n=1) 
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Lost to follow up  
(n =0)  
 

 

Lost to follow up  
(n = 3)  
(unable to attend 
post-test) 

 

Analyzed (n = 13) 
Excluded from analysis 
because absent from pre-test 
 (n = 1)  

Analyzed (n = 10) 
 

* p< 0.05,  †Multivariate linear regression adjusting for 
baseline score and the interaction between baseline score and 
group.  

The greatest improvements were in the training group 
participants who started with the lowest scores.  Despite 
a rigorous randomization protocol, the seven lowest 
baseline scores were all in the training group. 

In the control group, there was not a strong association between 
baseline scores and change in scores (see above).  

After controlling for differences in baseline scores between 
groups, there is a trend toward greater improvements in the 
training group in the GOALS+ score, the GEARS score, and in 
satisfactory knots.  The training group showed statistically 
significantly greater improvements than the control group in total 
knots and in the virtual reality suture sponge 1 task, even after 
controlling for differences in baseline scores. 

Inter-observer agreement was high for the GOALS+ score, the 
GEARS score, total knots, and satisfactory knots. 

KEY RESULTS 

Participants showing the greatest improvements were those with no 
prior robotic surgery or robotic simulation experience, suggesting our 
curriculum is best suited for this group. 

Score Kendall’s coefficient of concordance 

GOALS+ score 0.84* 

GEARS score 0.85* 

Total knots 0.93* 

Satisfactory knots 0.83* 

* p < 0.0001.  

 

Blue dots: training group.   Red dots: control group. 
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