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Abstract

Introduction: We aimed to assess flexible ureteroscopic stone 
extraction skill of urology postgraduate trainees (PGTs) at an 
Objective Structured Clinical Examination (OSCE) and to determine 
whether previous experience in the operating theatre or practice 
on the simulator correlated with performance. 
Methods: After obtaining ethics approval, PGTs from postgradu-
ate years (PGYs) 3‒5 were recruited from all four Quebec urology 
training programs during an OSCE. After a short orientation to the 
UroMentorTM simulator, PGTs were asked to perform Task 10 for 15 
minutes, where two small stones from the left proximal ureter and 
renal pelvis were extracted using a basket. Competency of PGTs 
in performing the task was assessed using objective assessment 
from the simulator and subjective evaluations using Ureteroscopy-
Global Rating Scale (URS-GRS). Simulator performance reports and 
URS-GRS scores were analyzed.
Results: Thirty PGTs (9 PGY-3, 11 PGY-4, 10 PGY-5) participated 
in this study. PGTs had performed a mean of 55.9 semi-rigid and 
45.7 flexible ureteroscopies prior to the study. Mean URS-GRS 
score of the participants was 20.0±4.4. Using norm-referenced 
method with three experts, cutoff score of 19 on the URS-GRS 
was determined to indicate competency. Sixty percent (18/30) of 
PGTs were competent. All eight PGTs who had practiced on the 
simulator were competent. Previous experience in the operating 
theatre and PGY level did not correlate with performance.
Conclusions: This study confirmed the feasibility of incorporating 
the UroMentor at OSCEs to assess competency of urology PGTs 
in ureteroscopic stone extraction skill. PGTs who practiced on 
the simulator scored significantly higher than those who did not 
practice; however, the software needs to be updated to improve its 
face validity and to include more complex tasks, such as holmium 
laser lithotripsy. Future studies with larger sample sizes and more 
complex cases are needed to confirm these results.

Introduction

Nephrolithiasis is a common medical problem affecting one 
out of 11 people.1 Flexible ureteroscopic lithotripsy is con-
sidered the gold standard for management of most ureteral 
and some renal stones,2,3 therefore, achieving competency 
in flexible ureteroscopic lithotripsy is crucial for urology 
postgraduate trainees (PGTs). Simulators provide a safe envi-
ronment and objective assessment of PGTs’ performance. 
Accordingly, several simulators have been incorporated 
in Objective Structured Clinical Examinations (OSCEs) to 
assess competency of PGTs in minimally invasive urologi-
cal procedures;4-10 however, there are no studies examining 
competency of PGTs in performing flexible ureteroscopic 
stone extraction at OSCEs.

UroMentorTM simulator (Simbionix, Cleveland, Ohio, 
U.S.) is a virtual reality simulator that incorporates a physi-
cal model with computer interface. Previous studies have 
shown face,11 content, construct,12 concurrent,13 and pre-
dictive validity14 of the UroMentorTM simulator for flex-
ible ureteroscopy. We have previously used the validated 
Ureteroscopy-Global Rating Scale (URS-GRS) tool to dem-
onstrate that skills obtained on the UroMentor simulator 
(Task #10) could be transferred to the operating room (OR) 
(predictive validity of the URS-GRS score when combined 
with the UroMentor simulator);15,16 however, there are no 
studies examining the use of this simulator in assessing com-
petency of PGTs in performing flexible ureteroscopic stone 
extraction at OSCEs. 

The first aim of the present study was to assess whether 
the UroMentor simulator could be used during an OSCE to 
assess flexible ureteroscopic stone extraction skill of urol-
ogy PGTs. The second objective was to determine whether 
previous experience in performing this task on the simulator 
or in the OR would correlate with performance at OSCEs.
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Methods

This study was conducted after obtaining ethics approval 
(No. A11-E86-14A) and informed consents from all par-
ticipants. During a semi-annual OSCE held on October 29, 
2016, urology PGTs from postgraduate years (PGY) 3‒5 from 
all four Quebec urology training programs were recruited 
to participate in this study. The OSCE consisted of 15 sta-
tions of 17 minutes each, one of which was a station to 
assess flexible ureteroscopic stone extraction skill using the 
UroMentor simulator. 

At the start of the simulator station, each participant 
filled out a questionnaire regarding age, gender, handed-
ness, training program, PGY level, previous experience in 
performing endourologic procedures, and previous practice 
on the UroMentor simulator. All PGTs had previous opera-
tive experience in flexible ureteroscopy. Nevertheless, the 
simulator was introduced to all participants to orient them. 
Then, written instructions were presented to PGTs to perform 
Task 10 for 15 minutes. Task 10 requires the use of a rigid 
cystoscope to enter the bladder and place a guidewire into 
the left ureteral orifice (UO). Next, under fluoroscopic guid-
ance, a flexible ureteroscope is used to extract two small 
stones from the left proximal ureter and renal pelvis with 
a stone basket, which is operated by an assistant (Fig.1). 
Finally, a complete examination of the left renal calyces 
is performed. Several objective parameters were generated 
by the simulator, such as operative time, fluoroscopy time, 
and number of ureteral traumas. In addition, the validated 
URS-GRS tool was used by a single rater (MA) to assess the 
competency of participants in performing Task 10 during 
the OSCE.16 This tool assesses seven parameters, including 

respect for tissue, instrument handling, endoscope handling, 
time and motion, forward planning, use of assistants, and 
knowledge of the procedure.16 Each parameter is scored 
on a Likert scale from 1‒5, thus the maximum score is 35 
and the minimum is 7. At the end of Task 10, participants 
received formative feedback in terms of URS-GRS scores 
and objective measurements from the simulator. To define 
competency, three attending endourologists performed Task 
10 on the UroMentor simulator and were rated by the same 
rater (MA). Norm-referenced method was used to calculate 
the competency cutoff score as defined by the mean URS-
GRS score of experts minus one standard deviation (SD).17,18

To assess face validity and usefulness of the UroMentor 
simulator as a training tool, all participants, including 
experts, were asked to rate three questions on a Likert scale 
of 1‒10, where 1 is the least favourable and 10 the most 
favourable. The following three questions were asked: 1) 
How closely does this simulator approximate a real-life ure-
teroscopic experience for you? 2) How useful do you think 
this simulator is as an educational tool in a urology training 
program for novice PGTs? 3) Do you think this simulator is a 
useful tool in assessing PGTs’ competency in ureteroscopic 
stone extraction skill?

Statistical analysis

Data gathered from the questionnaires, the UroMentor 
simulator, and intraoperative variables were analyzed. The 
Statistical Package of Social Sciences for Windows (SPSS, 
Chicago, IL, U.S.) software version 20 was used. Descriptive 
data are presented in numbers, means, and SD. Student 
t-test and ANOVA were used to find statistically significant 

Fig. 1. (A) Task 10 requires placement of a guidewire into the left ureteral orifice. Next, under fluoroscopic guidance, a flexible ureteroscope is used to extract 
two small stones from the left proximal ureter and renal pelvis with a stone basket. (B) The stone basket was operated by an assistant who was also assessed 
postgraduate trainees (PGTs) using Ureteroscopy-Global Rating Scale (URS-GRS).
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differences between competent and non-competent PGTs 
and differences between PGTs with and without practice on 
the UroMentor simulator. Moreover, Pearson’s correlation 
coefficient was used to determine associations between PGY 
level, previous experience in the OR, simulator objective 
parameters, and URS-GRS scores at the OSCE. Significance 
was considered when two-tailed p value was <0.05. 

Results 

The UroMentor simulator was successfully incorporated into 
the semi-annual OSCE to assess flexible ureteroscopic stone 
extraction skill of urology PGTs. All 30 PGTs (9 PGY-3, 11 
PGY-4, 10 PGY-5), who participated in the OSCE, consented 
to participate in the study. The mean age of participants 
was 29.1±3 years. Twenty-nine were right-handed and there 
were 12 female PGTs. Prior to the study, PGTs had per-
formed a mean of 277.9 cystoscopies, 55.9 semi-rigid and 
45.7 flexible ureteroscopies. 

At the OSCE, mean URS-GRS score of PGTs was 20.0±4.4, 
mean operative time was 10.9±2.1 minutes, mean fluorosco-
py time was 7.0±4.9 seconds, and mean number of mucosal 
traumas was 10.8±3.8. There were no ureteral perforations. 
While previous ureteroscopies performed in the OR cor-
related weakly with the number of mucosal traumas at the 
OSCE (r=0.4; p=0.017), previous ureteroscopies and PGY 
level did not correlate with URS-GRS scores at the OSCE 
(r=-0.260; p=0.155 and r=0.009; p=0.961, respectively). In 
addition, there was no significant correlation between previ-
ous ureteroscopies and objective parameters recorded by the 
simulator including fluoroscopy time (r=-0.200; p=0.290) 
and operative time (r=0.189; p=0.318).

Mean URS-GRS score of the expert group performing Task 
10 on the simulator was 26.0±6.9. Therefore, competency 
cutoff for URS-GRS score was set at 19. Accordingly, 18 
(60%) PGTs were competent. This group performed Task 10 
significantly faster than non-competent PGTs (12.1 vs. 10.1 
minutes; p=0.01). The number of competent PGTs in urol-
ogy training program A was significantly higher than other 
programs (p=0.03) (Table 1); however, there was no signifi-
cant difference between both competent and non-competent 
PGTs in terms of PGY level, operative experience, and other 
objective parameters measured by the simulator (Table 1). 

Eight PGTs (three PGY3, two PGY4, and three PGY5) had 
practiced on the UroMentor simulator prior to the OSCE. 
They were not aware that flexible ureteroscopic stone extrac-
tion skill would be assessed during this OSCE. All eight 
PGTs who had practiced on the simulator were found to 
be competent at the OSCE (Table 1). When compared with 
PGTs who did not practice, PGTs who had practiced prior 
to the OSCE performed the task significantly faster (11.5 vs. 
9.4 minutes; p=0.01) and obtained significantly higher URS-
GRS scores (18.3 vs. 24.6; p<0.001) (Fig. 2). While there was 

a significant difference in URS-GRS scores among experts, 
PGTs with training and PGTs without training (26.0±6.9 vs. 
24.63±3.02 vs. 18.36±3.60; p=0.001), there was no signifi-
cant difference in mean URS-GRS scores between experts 
and PGTs with previous practice (p=0.77). PGTs with pre-
vious training had a mean URS-GRS score of 26.0±7.2 on 
their last practice trial on the simulator. Although there was 
a positive correlation between URS-GRS scores at the last 
training session and at the OSCE, this did not reach signifi-
cance (r=0.641; p=0.086) (Fig. 3). 

PGTs and experts evaluated the UroMentor simulator for 
its face validity and their mean score on a Likert scale of 
1‒10 was 5.3±1.4. In addition, usefulness of the simulator 
in training PGTs for the ureteroscopic stone extraction skill 
was rated at a mean of 6.8±1.9. Finally, usefulness of the 
simulator in assessing competency of PGTs was scored at 
a mean of 5.3±2.4.

Discussion 

Assessment of competency as part of competency-based 
medical education (CBME) provides objective evidence for 
readiness of a PGT to practice independently. Virtual reality 
simulators provide immediate formative feedback useful for 
training and assessment of PGTs.5,7,10,19 While the validity of 
UroMentor as a virtual reality simulator has been demonstrat-
ed in training medical students and PGTs, it has not been used 
to assess competency of urology PGTs in performing flexible 
ureteroscopic stone extraction skill during an OSCE.20,21 

The current study demonstrated that the UroMentor simula-
tor could be successfully incorporated into an OSCE station 
of 17 minutes. Based on a competency cutoff score of 19 
on the URS-GRS scale, 60% of urology PGTs were found to 
be competent in performing ureteroscopic stone extraction. 
When compared with non-competent PGTs, competent PGTs 
were significantly faster (more efficient) (12.1 vs. 10.1 minutes; 
p=0.01) and performed the task better with significantly higher 
URS-GRS scores (15.6 vs. 23.0; p<0.001). When training pro-
grams were compared, urology training program A had sig-
nificantly higher proportion of competent PGTs (Table 1). This 
training program was the only one that had the UroMentor 
simulator available and PGTs in this training program had the 
chance to practice on this simulator during the year prior to 
the OSCE. Indeed, all eight PGTs who had practiced on the 
simulator were competent (Table 1). Therefore, it is not surpris-
ing that training program A had significantly more competent 
PGTs in performing Task 10. Fluoroscopy time, on the other 
hand, was not significantly different between competent and 
non-competent PGTs. One explanation for the lack of differ-
ence is that non-competent PGTs may not have used fluoros-
copy as much as they needed to perform ureteroscopy safely.

The current study did not show a significant correlation 
between performance at the OSCE and previous experience 
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in the operating theatre or PGY. These results are congru-
ent with our previous studies on competency assessment of 
basic endourologic skills at OSCEs.7,8,10 One explanation why 
competency in ureteroscopic stone extraction at this OSCE 
did not correlate with PGY is that we are assessing basic 
endourologic skills such as cystoscopy, guidewire placement 
in the ureteral orifice, and flexible ureteroscopic stone extrac-
tion. These skills are developed in junior PGTs during PGY-2 
and 3, whereas senior PGTs in the PGY-4 and 5 no longer 
participate in these procedures. Therefore, senior PGTs may 
have lost their ureteroscopic skills unless they kept practicing 
on the UroMentor simulator. The only competency that cor-
related with PGY was the competency in basic robotic skills, 
where all competent PGTs were from the PGY-5 level.6 This is 
because none of the PGTs had access to the da Vinci Surgical 
Skills Simulator to practice prior to the OSCE.

Previously, Knoll et al found that experienced urologists 
who had performed >80 ureteroscopy cases in the OR 

Table 1. Differences between competent and non-competent PGTs in performing flexible ureteroscopic stone extraction on 
the UroMentorTM simulator at the OSCE

Variables Competent PGTs 
(n=18)

Non-competent 
PGTs (n=12)

p

Age (years) 29.2±2.5 29.0±3.9 0.8

Female PGTs 6 (33.3%) 6 (50%) 0.4

Urology program A 9 (50.0%) 1 (8.3%) 0.03

B 4 (22.2%) 8 (66.7%)

C 4 (22.2%) 2 (16.7%)

D 1 (5.6%) 1 (8.3%)

PGY level 3 6 (33.3%) 3 (25.0%) 0.5

4 5 (27.7%) 6 (50.0%)

5 7 (38.9%) 3 (25.0%)

Previous experience (number of procedures) Cystoscopies 267.0±313.7 293.3±192.3 0.8

Flexible URS 40.5±30.4 53.5±58.3 0.4

Semi-rigid URS 51.8±37.6 62.1±55.2 0.5

TURBT 45.8±27.0 65.8±54.4 0.2

TURP 30.2±28.1 47.0±53.4 0.3

HoLEP 3.1±7.2 1.6±3.1 0.5

PVP 6.1±12.4 3.6±5.3 0.5

PGTs with experience on a virtual simulator 9 (50.0%) 2 (16.7%) 0.1

PGTs with previous training on UroMentor 8 (44.4%) 0 (0.0%) 0.01

Operative time (min) 10.1±1.7 12.1±2.3 0.01

Fluoroscopy time (sec) 6.1±2.8 8.3±7.0 0.2

Number of mucosal traumas 10.1±3.2 11.8±4.4 0.2

Number of times cystoscope was introduced into bladder 1.4±0.6 2.3±1.6 0.06

Number of attempts to insert wire into UO 2.3±2.1 9.0±14.3 0.06

Time introducing the wire into the UO (sec) 20.4±24.4 28.7±13.7 0.3

Time moving wire to renal pelvis (sec) 15.1±7.6 26.7±28.4 0.1

Time moving ureteroscope to UO (sec) 14.2±8.7 14.2±7.5 1.000

Time moving ureteroscope from UO to iliac vessels (sec) 15.6±6.3 21.0±10.1 0.08

Time progressing from the UO to stone (sec) 15.8±5.9 17.1±6.5 0.6

Number of residual stones 0.8±0.4 0.8±0.4 0.72
HoLEP: holmium laser enucleation of the prostate; OSCE: Objective Structured Clinical Examination; PGTs: postgraduate trainees; PVP: photoselective vaporization of the prostate; TURBT: 
transurethral resection of bladder tumour; TURP: transurethral resection of the prostate; UO: ureteric orifice; URS-GRS: Ureteroscopy Global Rating Scale.
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performed the laser lithotripsy task faster on the simulator 
(12.3±2.2 vs. 18.5±1.8 minutes; p<0.05) with higher stone 
disintegration rate compared with experienced urologists 
who had performed <40 cases.22 One reason why previous 
ureteroscopy experience did not correlate with operative 
time at the OSCE in the present study could be that PGTs 
had performed significantly less ureteroscopies (mean of 
45.7 flexible ureteroscopy cases) than the 20 experienced 
urologists who were recruited for the Knoll et al study, with 
up to 153 flexile ureteroscopy cases experience.22 Another 
reason could be that in the previous study, urologists were 
arbitrarily divided into groups based on their ureteroscopy 
experience (<20, 20‒40, 40‒60, 60‒80, 80‒100, 100‒120, 
>120), whereas in the present study the number of URS cases 
were correlated with continuous variables, such as opera-
tive time and fluoroscopy time.22 A third explanation rests in 
the way the flexible ureteroscope is set up on the simulator. 
The flexible ureteroscope attached to the UroMentor has 
a reverse deflection lever, whereas flexible ureteroscopes 
used in clinical practice in Quebec have standard deflec-
tion lever, which may have mixed up the PGTs during the 
OSCE. Therefore, PGTs, who may have been competent to 
perform the task in the OR were not able to demonstrate 
their competency on the simulator. A fourth explanation 
lays in the lack of practice at the OSCE. Whereas the Knoll 
et al study provided the simulator to the experienced urolo-
gists for 10 minutes of practice prior to their assessment, 
there was no opportunity for practice at the OSCE due to 
the limited amount of time (17-minute station).22 Finally, a 
questionnaire was used on the day of the OSCE to deter-
mine the number of previously performed procedures in 
the OR. This may have introduced recall bias in recollect-

ing the exact number of ureteroscopy cases performed in 
the OR prior to the OSCE. Using case logs may have been 
more accurate. Nevertheless, our previous work showed that 
competency in basic endourologic skills at OSCEs did not 
correlate with previous operative cases.6-8,10 This is because 
PGTs may scrub into endourologic procedures and log them 
into their case logs, but they may not perform the critical 
components of the procedure. A great example is when 
PGTs scrub into percutaneous nephrolithotomy cases and 
log them, but they may not obtain the access. Therefore, 
developing competencies by practicing on simulators for 
specific tasks (intracorporeal knot tying, percutaneous renal 
access, ureteroscopic stone extraction) are more important 
than logging the number of cases for which they may have 
scrubbed. The fact that competency did not correlate with 
number of previously performed ureteroscopies nor PGY 
goes along with CBME, which is based on learning outcomes 
rather than time spent in the learning environment.23

Another interesting finding was that previous ureteroscopic 
experience had a positive weak correlation with the number of 
traumas in the OSCE (r=0.4; p=0.017). This could be explained 
by the fact that PGTs with more experience in the OR would 
be more confident on the simulator and would have a quicker 
handling of the ureteroscope leading to more traumas, whereas 
inexperienced PGTs would be slower and more careful leading 
to fewer traumas. Another possibility is that there is a trick in 
passing guidewire into the UO. This is one of the weaknesses 
of the simulator, which does not provide a realistic experience 
for this part of the procedure. Therefore, experienced PGTs 
may have made more traumas, while PGTs who had previ-
ously practiced on the simulator may have learned the trick 
in getting the guidewire into the UO. 

Compared with those who did not practice, PGTs who 
had practiced received significantly higher URS-GRS scores 
at the OSCE (18.3 vs. 24.6; p<0.001) and performed the 
task significantly faster (11.5 vs. 9.4 minutes; p=0.01) (Fig. 
2). While not significant, PGTs who had practiced on the 
simulator used less fluoroscopy (7.6±5.6 vs. 5.2±1.6 sec-
onds; p=0.24) and made less traumas (11.4±2 vs. 9.3±1.6; 
p=0.17) during the OSCE (Fig. 2). This means that PGTs who 
had practiced were faster and better than those who did not.

There was a positive correlation between the last URS-GRS 
scores during practice and at OSCE (r=0.641; p=0.086) (Fig. 
3). In addition to the small sample size, several factors may 
have weakened the statistical significance, the first of which 
was excessive time passage from training on the simulator 
to the OSCE; one PGT’s scores deteriorated from practice 
since it had taken place almost a year earlier than the OSCE, 
another had worse performance at the OSCE due to a shoul-
der injury. Finally, the UroMentor simulator was one of 15 
stations at the OSCE, hence, fatigue may have played a role.

The validated UroMentor simulator was used in the pres-
ent study to assess competency of urology PGTs in the ure-
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teroscopic stone extraction skill. Although it is a great tool 
to train PGTs, it may not be the best simulator for assessing 
their competency for several reasons. First, its high cost (about 
$100 000 CAD for the combined PercMentorTM /UroMentor). 
Second, it does not provide a global score so a validated 
subjective assessment tool, such as the URS-GRS, was used to 
determine competency cutoff point. Finally, there were soft-
ware glitches in getting the guidewire into the UO and grasp-
ing the second stone within the renal pelvis, where the basket 
often went through the stone rather than grabbing it. These 
software issues may have led to the low face validity reported 
in the present study (5.3/10). This is similar to the face valid-
ity of 3.14/5 or 62.8% reported by Dolmans et al, where 56 
expert urologists and 33 PGTs were recruited.20 Similarly, 
the scores for the usefulness of the UroMentor simulator in 
training PGTs and their assessment were lower in the present 
study when compared to those published by Dolmans et al 
(68% vs. 83% and 53% vs. 68.8%, respectively).20 The survey 
by Dolmans et al was administered to volunteers during a 
conference, whereas in the present study PGTs were surveyed 
during a stressful exam environment, which, in addition to 
software issues, may have negatively influenced the views 
of PGTs towards the simulator. Therefore, the software used 
in the UroMentor simulator needs to be updated to improve 
its face validity and to include more complex tasks, such as 
holmium laser lithotripsy.

This study is not without limitations. First, despite recruiting 
all urology trainees (PGY 3‒5) from all four Quebec training 
programs with 100% participation rate, the sample size was 
small. Second, the high cost of the UroMentor may prohibit 
its use in all urology programs. For example, the simulator 
was only available for training and assessment in program A. 
Third, just like any virtual reality simulator, the UroMentor 
suffers from software malfunction, where the second stone in 
the renal pelvis could not be captured by the stone basket. 
This may have contributed to the low face and content valid-
ity scores in the present study. Finally, all URS-GRS evalua-
tions were performed by one rater (MA), who was not blinded 
to PGY. Therefore, the halo effect could have introduced bias; 
however, there was no evidence of bias since PGY did not 
correlate significantly with URS-GRS scores. 

This is the first prospective study to assess competency of 
urology PGTs in flexible ureteroscopic stone extraction skill 
during an OSCE. This study demonstrated that competency 
in this skill correlated with practice rather than number of 
cases performed.

Conclusion 

This study confirmed the feasibility of incorporating the 
UroMentor simulator at OSCEs to assess competency of urol-
ogy PGTs in ureteroscopic stone extraction skill; however, 
the software needs to be updated to improve its face validity 

and to include more complex tasks, such as holmium laser 
lithotripsy. Future studies with larger sample sizes and more 
complex cases are needed to confirm these results.

Competing interests: The authors report no competing personal or financial interests with Simbionix. 
The UroMentorTM simulator was purchased by funds from the Montreal General Hospital Foundation.

Acknowledgements: This work was partially sponsored by Fonds de la Recherche en Santé du 
Quebec (FRSQ) grants to Dr. Mehdi Aloosh and Dr. Sero Andonian.

This paper has been peer-reviewed. 

References

1. Scales CD Jr, Tasian GE, Schwaderer AL, et al. Urinary stone disease: Advancing knowledge, patient 
care, and population health. Clin J Am Soc Nephrol 2016;11: 1305-12. https://doi.org/10.2215/
CJN.13251215

2. Assimos D, Krambeck A, Miller NL, et al. Surgical management of stones: American Urological 
Association/Endourological Society guideline. J Urol 2016;196:1153-60. https://doi.org/10.1016/j.
juro.2016.05.090

3. Ordon M, Andonian S, Blew B, et al. CUA guideline: Management of ureteral calculi. Can Urol Assoc J 
2015;9:E837-51. https://doi.org/10.5489/cuaj.3483

4. Noureldin YA, Aloosh M, Andonian S. How to use virtual reality simulators to assess competency in basic 
endourologic and robotic skills? J Endourol 2016. Epub ahead of print. https://doi.org/10.1089/
vid.2016.0014

5. Noureldin YA, Elkoushy MA, Andonian S. Assessment of percutaneous renal access skills during 
Urology Objective Structured Clinical Examinations (OSCE). Can Urol Assoc J 2015; 9: E104-8. 
https://doi.org/10.5489/cuaj.2482

6. Noureldin YA, Stoica A, Kassouf W, et al. Incorporation of the da Vinci Surgical Skills Simulator at urol-
ogy Objective Structured Clinical Examinations (OSCEs): A pilot study. Can J Urol 2016;23: 8160-6.

7. Noureldin YA, Elkoushy MA, Fahmy N, et al. Assessment of photoselective vaporization of prostate skills 
during Urology Objective Structured Clinical Examinations (OSCE). Can Urol Assoc J 2015;9:E61-6. 
https://doi.org/10.5489/cuaj.2273

8. Elkoushy MA, Luz MA, Delisle J, et al. Determinants of performance on the transfer task of the basic 
laparoscopic urologic surgery (BLUS©) curriculum administered at objective structured clinical examinations.
J Endourol 2013;27:1148-53. https://doi.org/10.1089/end.2013.0065

9. Lee JY, Andonian S, Pace KT, et al. Basic laparoscopic skills assessment study — validation and standard 
setting among Canadian urology trainees. J Urol 2017;197:1539-44. https://doi.org/10.1016/j.
juro.2016.12.009

10. Noureldin YA, Fahmy N, Anidjar M, et al. Is there a place for virtual reality simulators in assessment of 
competency in percutaneous renal access? World J Urol 2016;34:733-9. https://doi.org/10.1007/
s00345-015-1652-y

11. Watterson JD, Denstedt JD. Ureteroscopy and cystoscopy simulation in urology. J Endourol 2007;21:263-9. 
https://doi.org/10.1089/end.2007.9982.A

12. Wilhelm DM, Ogan K, Roehrborn CG, et al. Assessment of basic endoscopic performance using a virtual real-
ity simulator. J Am Coll Surg 2002;195: 675-81. https://doi.org/10.1016/S1072-7515(02)01346-7

13. Chou DS, Abdelshehid C, Clayman RV, et al. Comparison of results of virtual-reality simulator and train-
ing model for basic ureteroscopy training. J Endourol 2006;20: 266-71. https://doi.org/10.1089/
end.2006.20.266

14. Ogan K, Jacomides L, Shulman MJ, et al. Virtual ureteroscopy predicts ureteroscopic proficiency 
of medical students on a cadaver. J Urol 2004;172:667-71. https://doi.org/10.1097/01.
ju.0000131631.60022.d9

15. Aloosh M, Noureldin YA, Andonian S. Transfer of flexible ureteroscopic stone-extraction skill from 
a virtual reality simulator to the operating theatre: A pilot study. J Endourol 2016;30:1120-5. 
https://doi.org/10.1089/end.2016.0365

16. Matsumoto ED, Hamstra SJ, Radomski SB, et al. A novel approach to endourological training: Training at the 
Surgical Skills Centre. J Urol 2001;166:1261-6. https://doi.org/10.1016/S0022-5347(05)65749-7



CUAJ • February 2018 • Volume 12, Issue 258

aloosh et al

17. Boursicot K. Setting standards in a professional higher education course: Defining the concept of the mini-
mally competent student in performance‐based assessment at the level of graduation from medical school. 
Higher Education Quarterly 2006;60:74-90. https://doi.org/10.1111/j.1468-2273.2006.00308.x

18. Talente G, Haist SA, Wilson JF. A model for setting performance standards for standardized patient 
examinations. Eval Health Prof 2003;26: 427-46. https://doi.org/10.1177/0163278703258105

19. Noureldin YA, Elkoushy MA, Aloosh M, et al. Objective structured assessment of technical skills for the 
photoselective vaporization of the prostate procedure (PVP-OSATS): A pilot study. J Endourol 2016;30:923-
9. https://doi.org/10.1089/end.2016.0270

20. Dolmans VE, Schout BM, de Beer NA, et al. The virtual reality endourologic simulator is realistic and useful 
for educational purposes. J Endourol 2009;23:1175-81. https://doi.org/10.1089/end.2008.0487

21. Matsumoto ED, Pace KT, D’A Honey RJ. Virtual reality ureteroscopy simulator as a valid tool for 
assessing endourological skills. Int J Urol 2006;13:896-901. https://doi.org/10.1111/j.1442-
2042.2006.01436.x

22. Knoll T, Trojan L, Haecker A, et al. Validation of computer‐based training in ureterorenoscopy. BJU Int 
2005;95:1276-9. https://doi.org/10.1111/j.1464-410X.2005.05518.x

23. Frank JR, Snell LS, Cate OT, et al. Competency-based medical education: Theory to practice. Med Teach 
2010;32:638-45. https://doi.org/10.3109/0142159X.2010.501190

Correspondence: Dr. Sero Andonian, Division of Urology, McGill University, Montreal, QC, Canada; 
sero.andonian@muhc.mcgill.ca

CUAJ is now offering its readers the opportunity to claim Section 3  
Self-Assessment credits of the Maintenance of Certification (MOC) Program!

Every second issue (February, April, June, August, 
October, and December), a specific paper will be 
accredited by the Canadian Urological Association (CUA). 

CLAIM YOUR CREDITS IN 3 EASY STEPS:

1	 Go	to	www.cuaj.ca,	read	the	accredited	paper,	and	answer		
	 	 the	three	multiple	choice	questions	associated	with	it.	

  Enter	your	name	and	email	to	receive		
	 	 a	certificate	of	participation	from	CUA.

  Log	the	self-learning	activity	and	record		
	 	 learning/outcomes	in	your	Royal	College		
	 	 MAINPORT	account.

2

3

cuaj.ca




