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Is Technical Performance a Quality Indicator?

Retrospective 
Matched Cohort 

of 48  Men 
Undergoing RARP

Video analyzed for 
GEARS Score and 

Surgical Errors

GEARS score 
significantly 

associated with 
early continence



How much of the 
variability in RARP 
outcomes can be 

explained by surgeon 
technical 

performance?



Gold standard = Global Rating Scales

Generic = GEARS Procedure-Specific = PACE

Force Sensitivity

Bimanual Dexterity

Robotic Control

Depth Perception

Efficiency



GEARS – Global Evaluative Assessment of Robotic Skills 



Multicenter Prospective 
Cohort Study 

3 Content Expert, 
Trained Analysts

Surgical Steps Scored 
using GEARS and 

PACE 

Three Primary 
Outcomes 
Selected

PSM

Erections @ 12m

Continence @ 3m

Intracorporeal Video 
Collected from consecutive 

RARP Cases



31 Surgeons Completed ≥1 Step
(11 Faculty, 14 Fellows, 6 Residents)

N %

Surgeon RARP Experience
<30 cases 
30-100
101-250
>250

4
19
25
44

4.3
20.7
27.2
47.8

Trainee RARP Experience
<10 cases
10-30 cases
>30 cases

13
4
2

68.4
21.1
10.5



92 Patients Included in Final Analysis

Mean/Median SD/IQR

Age 61.2 mean 6.93

BMI 27.1 4.4

PSA 7.0 4.8-10.5

Prostate 
Volume

46.6 17.0

Blood Loss 250 138

Days to 
Catheter 
Removal

13.5 3

Total OR Time 180 74



92 Patients Included in Final Analysis

No %
Nerve Spare
No
Yes
Missing

15
76
1

16.3
82.6
1.1

Length of Stay
1
2
≥3

47
36
9

51.1
39.1
9.8

Blood 
Transfusion
No
Yes
Missing

87
1
4

94.6
1.1
4.3

Readmission
No
Yes
Missing

78
10
4

84.8
10.9
4.3



92 Patients Included in Final Analysis

No %

Incontinence 
No
Yes

54
38

58.7
41.3

Erectile 
Dysfunction
No 
Yes

42
50

45.7
54.3

Gleason Grade
6
7
≥8

9
72
11

9.8
78.2
12.0

Stage
≤T2b
T2c
≥T3
Missing 

19
41
31
1

20.6
44.6
33.7
1.1

Surgical 
Margins
pT2 (n=60)

Negative
Positive

T3 (n=31)
Negative
Positive

47
13

16
15

78.3
21.7

51.7
48.3



Bivariate Analysis

Overall GEARS and PACE Scores 
Significantly Higher in Continent 

Patients (p < 0.01)

Overall PACE Scores Significantly 
Higher in Patients with Erectile 
Function at 1 Year (p = 0.03)

Overall PACE Scores Significantly 
Higher in Patients with Negative 

Margins
(p = 0.02)

Bladder Neck
NVB

Apical Dissection
UVA

Bladder Drop
Seminal Vesicles

Posterior 
Dissection

Apical Dissection

Overall Only

Steps Associated



Multivariable Analysis

0.1 1 10 100

Overall GEARS

Age

Nerve-Spare

Volume

BMI

Posterior Reconstruction

Continence and Overall GEARS Score



Multivariable Analysis

0.1 1 10 100

Overall PACE

Age

Nerve-Spare

Volume
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Posterior Reconstruction

Continence and Overall PACE Score



Multivariable Analysis

0.1 1 10 100

Overall PACE

Age

Nerve-Spare

Volume
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Erectile Function and Overall PACE Score



Multivariable Analysis

0.01 0.1 1 10 100

Overall PACE

≤ pT2b

pT2c

≥ pT3a

Gleason 6

Gleason 7

≥ Gleason 8

PSA < 4.5

PSA 4.5-8.9

PSA ≥9

Positive Surgical Margin Overall PACE Score



Sensitivity Analysis

Included Surgeon Experience and Hospital Volume as 
Categorical Variables in the Model

PACE Remained Independently Predictive of 
Continence (p < 0.02) and PSM (p = 0.02)

PACE No Longer Predictive of Erectile Function (p = 0.13)
GEARS No Longer Predictive of Continence  (p > 0.05)

Model Validation

AUC of the Continence Model Stable at 0.74 

AUC of Positive Margin Model Fell from 0.73 to 0.52

K-Fold Validation done with 10-folds



Key Findings
Among first studies to show that surgeon technical skill 
associated with outcomes in RARP

Technical Skill Can be Incorporated into High Stakes 
Assessments 

In-Training/Credentialing 

Provides Key Validity Evidence for the Assessment Tools 
Used

Possibility for surgeon skill/performance as a reliable quality 
indicator 
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Skill vs. Performance



Skill vs. Performance



68 patients subjects needed
(90% power, p < 0.05) 

Statistical Analysis

Binary Logistic Regression Primary Outcomes 
Dicotomized

K-Fold Cross-ValidationSensitivity Analysis
(Surgeon, Hospital Effects)


