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Introduction The aim of this study was to evaluate the acquisition of basic ureteroscopic skills with and
without Roboflex Avicenna by subjects with no prior surgical training.
Material and methods Ten medical students were divided in two groups: Group 1 was trained with
Roboflex Avicenna and Group 2 with flexible ureteroscope alone, using the K-box® simulator model.
Participants were scored on their ability to perform or not two exercises, recording the time. In addition,
the participants were evaluated on the quality of their performance for the following parameters: respect
of the surrounding environment, flow of the operation, orientation, vision centering and stability.
Results The first exercise was completed only by three and four out of five of students in Group 1
and Group 2, respectively. Stability with the scope was significantly more accurate in the first group
compared with the second (P = 0.02). There were no differences in timing, flow or orientation between
groups. Although not significant, a tendency of respecting the surrounding tissue and maintaining centered vision was perceived more in the first group. As for the second exercise, there were no differences
between groups in regard of orientation, flow, respecting the surrounding tissue, stability or the ability
of maintaining centered vision. Although not significant, the second group had a tendency of performing
the exercise faster.
Conclusions According to these preliminary results, the acquisition of basic ureteroscopic skills with
and without robotic fURS in the K-box® simulator, by subjects with no prior surgical training, is similar.
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INTRODUCTION
In the last few years, improvements in the endourological armamentarium together with the downsizing of flexible ureteroscopes, the advent of digital
technology, and the increasing number of requests
for minimally invasive procedures have made the
use of flexible ureteroscopy (fURS) for renal calculi
increasingly attractive, even for stones larger than
2 cm in diameter [1] including the most difficult clinical scenarios [2].
Cent European J Urol. 2017; 70: 76-80

Recently, Roboflex Avicenna, a new robotic system,
has been introduced for assisting fURS, showing
good outcomes in terms of stone free rate (SFR)
and safety, with significant improvements in ergonomics [3]. To date, no information exists about
the learning curve of Roboflex Avicenna compared
to fURS without the robotic device. The use of flexible ureterorenoscopes demands specific skills acquisition during a training period. It has been demonstrated that surgeons can become familiar with
a specific surgical procedure and improve their skills
doi: 10.5173/ceju.2017.1180
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through simulators by repetitive training in a stressfree environment [4].
Recently, it has been showed that a new simulator
for ureteroscopy, the Kidney-box (K-box®, PorgèsColoplast), represents a valid training model for initiate medical students to flexible ureteroscopy [5].
The aim of this study was to evaluate the acquisition of basic ureteroscopy skills with and without
Roboflex Avicenna by subjects with no prior surgical
training, using the K-box® simulator.

MATERIAL AND METHODS
Ten 5th-year medical students were voluntarily recruited from Pierre and Marie Curie University
of Paris. Informed consent was obtained from all the
students to participate in the study.
Subjects were randomized in block fashion to include 5 medical students in each group; Group 1 was
trained with Avicenna Roboflex and Group 2 with
a standard flexible ureteroscope. The flexible ureteroscope used in both groups was URF-V2 (Olympus) and the simulator for training the students was
the K-box® (Porgès-Coloplast) [6].
All the exercises were assessed with the boxes closed
(non-transparent simulators).
Under supervision of a trained endourological instructor, all students received didactic teaching for
10 lessons in 10 days, at 10 minutes for each session. The instructor was responsible for correcting students’ mistakes, answering and explaining
the participants’ questions and doubts.
All participants were evaluated by an experienced
surgeon (OT), blinded to the randomization table,
through two different exercises in the K-box® (Figures 1, 2), both aimed to discover the small spheres
present in the simulator.
While the exercise was done with real time endoscopic vision transmission, the evaluation was performed
simultaneously in a separate room in order not to be
influenced by the device used. The study flow chart
is shown in Figure 3.
Using an objective structured assessment of technical skills (OSATS) according to previous evaluations in a simulator model performed by Hu et al. [7]
and Chou et al. [8] all participants were scored on
their global ability to perform, or not, the exercises
recording their times analyzing the knowledge of the
procedure, the instrument handling and the trainees’ competence [9].
In addition, the participants were evaluated on the
quality of their performance, using a 5-point Likert
rating scale from 1 (poor) to 5 (excellent) exclusively
made for endoscopic evaluations. The scale contains
the following parameters: respect of the surrounding

Figure 1. Exercise 1: spheres to be found by fURS in the K-box®.

Figure 2. Exercise 2: spheres to be found by fURS in the K-box®.

Figure 3. Study’s flow diagram.
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Table 1. The rating scale used to assess the quality of students’ performance
1

2

3

4

5

Respect for
surrounding
environment

Scope frequently pushed
into the artificial channel
wall

Scope occasionally
pushed into the artificial
channel wall

Few episodes
of inadvertent contact
with the artificial channel

One episode
of inadvertent contact
with the artificial channel

No contact with
the artificial channel wall

Flow
of operation

Frequently stopped
and seemed unsure
of next move

Occasionally stopped
and seemed unsure
of next move

Demonstrated some
forward planning with
reasonable progression

Demonstrated forward
planning with only one
unsure episode

Well planned operation
with effortless flow
of movement

Orientation

Frequently loss
of the orientation into
the artificial channel

Occasionally loss
of the orientation into
the artificial channel

Few episodes of loss
of the orientation

One episode of loss
of the orientation

Excellent orientation
in the artificial channel

Centered vision

Frequently the vision
is not centered

Occasionally the vision
is not centered

Few episodes
of not centered vision

One episode
of not centered vision

Excellent centered vision

Poor

Fair

Good

Very good

Excellent

Stability

Table 2. Results
Group 1

Group 2

P value

Completed (N)

Exercise 1

3 (60.0%)

4 (80.0%)

>0.99

Time (min)

1.9 ±0.3

1.4 ±1.0

>0.99

Respect of surrounding tissue

4.4 ±0.5

3.2 ±0.8

0.08

Flow

4.6 ±0.5

3.6 ±0.9

0.14

Orientation

4.4 ±0.5

3.8 ±0.8

0.39

Vision centered

4.4 ±0.5

3.4 ±0.5

0.08

Stability

4.6 ±0.5

3.0 ±0.7

0.02

Completed (N)

5 (100%)

5 (100%)

Time (min)

1.6 ±0.6

0.7 ±0.4

Exercise 2
0.008

Respect of surrounding tissue

3.4 ±0.5

3.8 ±0.4

0.52

Flow

4.0 ±0.7

4.6 ±0.5

0.36

Orientation

4.0 ±0.7

4.4 ±0.5

0.64

Vision centered

3.6 ±0.9

3.6 ±0.5

>0.99

Stability

4.0 ±0.7

3.4 ±0.5

0.36

environment, flow of the operation, orientation,
centered vision and stability (Table 1). The qualitative assessment had a potential maximum score
of 35 points. Time to complete the exercise was measured; the students had a 2 minute timeframe to perform each exercise.
Statistical analysis was performed with SPSS version 20.0 (Statistical Package for the Social Sciences,
SPSS Inc, Chicago, IL) for Mac OS X. Data extracted from our database was automatically converted
into SPSS.
Normality testing (D’Agostino and Pearson test) was
performed to determine whether data were sampled
from a Gaussian distribution. Chi-square and Fisher’s exact test were used to analyze proportions, as
appropriate. Student’s t test and the Mann-Whitney

U-test were performed to compare continuous parametric and non-parametric variables, respectively.
All the tests were 2-sided and statistically significant
difference was considered for p <0.05.

RESULTS
All ten students completed the training. According
to the OSATS evaluation, the global quality of performance was correct in all students. The first exercise was completed only by three out of five of students in Group 1 (robotic training) and by four out
of five students in Group 2 (fURS alone). Stability with the scope was significantly more accurate
in the first group compared with the second,
4.6 +/- 0.5 points vs. 3.0 +/- 0.7 (P = 0.02) respectively. There were no differences in timing, flow
or orientation between groups. Although not significant, a tendency of respecting the surrounding tissue
and maintaining centered vision was observed more
in the first group.
As for the second exercise, there were no differences between groups in regard of orientation, flow,
respecting the surrounding tissue, stability or the
ability of maintaining centered vision. Although
not significant, the second group had a tendency
of performing the exercise faster. Results are summarized in Table 2.

DISCUSSIONS
Nowadays, the technological advances combined
with healthcare and ethic law standards have made
urologists explore the use of surgical simulators
to overtake the first steps in the learning curve
of certain procedures [10, 11].
It is known that untrained medical students, residents and skilled surgeons (even tutors) can become familiar with a specific surgical procedure and
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efficiently improve their skills through simulation
technology by repetitive training in a stress-free environment.
Endourology simulators such as virtual reality, cadaveric, artificial models and animal models [11, 12]
are being widely and effectively used to master
the learning curve of an evolving technology such
as fURS.
The learning curve for fURS is necessary to achieve
good proficiency.
It has been published and estimated that a surgeon
must perform at least 50 fURS to achieve surgical
competence [13]. Simulators can actively improve
surgeons’ skills and may possibly accelerate this path.
When comparing simulation vs non-simulation fURS
training, Hu et al. showed in a cohort of 36 medical
students, that those participants with previous training experience in transparent and non-transparent
models performed objectively better than those without it. The analysis also showed an even better performance in the group with transparent simulators,
with all differences being statistically significant [7].
A comparison between virtual reality and animal
models reported that after a two month training
period, all of their 36 participants evaluated by an
objective qualitative scale, acquired adequate skills
to perform a basic fURS independently of the simulator used [7].
In this study we used the K-box® simulator (PorgèsColoplast) which is an artificial model made of four
different boxes that reproduces all anatomic variability of the upper urinary tract. This is a nontransparent model that permits the trainee to handle
the actual ureteroscope while looking at a monitor
with real time vision transmission.
The K-box® has proven to be a valid simulator
to learn fURS in a prospectively randomized study
that compared a non-trained control group with
trainees that underwent a ten day practice experience (five days to learn the flexible ureteroscope handling and five more days to practice how to catch and
release stones with a nitinol basket) [5]. The comparison between groups made by an experienced endourologist with the objective endoscopic skill scale
used in this paper (Table 1), revealed that all scores
obtained by trained students were significantly higher compared to non-trained students. Also, trained
students performed the exercises significantly faster
than the control group.
As for the recent introduction of robotic fURS [3],
there is no evidence in the literature about the learning curve of this technique. Also there is no evidence
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about simulation of neither the newly robotic fURS
nor comparisons between skills gained comparing
robotic and standard fURS simulations.
We conducted the first prospective randomized trial
in the literature comparing the simulation between
robotic and standard fURS. In our study, ten medical
students after ten training sessions were able to acquire good ureteroscopic skills in a simulator model
both in robotic and standard fURS. The skills were
evaluated according the validation tool: Objective
Structured Assessment of Technical Skills for surgical residents (OSATS) that analyzes the knowledge
of the procedure, the instrument handling and the
trainees’ competence [8].
The results demonstrate the rapid acquisition of ureteroscopic skills for trainees with no prior surgical
training, and therefore the efficacy of training models in fURS.
Moreover, no major significant differences were seen
between the groups, except for the stability item that
was better in the robotic group for the first exercise,
although it took the same group longer time to perform the second exercise.
These data potentially suggest similar learning
curves for robotic and standard fURS in a training
model that may later maximize the surgeons’ skills
and support the trainers’ proficiency and excellence.
Nevertheless, these results should be considered
with caution because our study certainly presents
some limitations due to low numbers of students
in each group and, consequently, a lack of adequate
statistical power; but to our best knowledge, this is
the first study that compares the acquisition of endourological skills with and without Roboflex Avicenna in a simulator model.
Further investigation with a wider cohort of participants is needed to establish the real lack of statistical
differences in the acquisition of basic ureteroscopic
skills with and without robotic fURS.

CONCLUSIONS
According to these preliminary results, the acquisition of basic ureteroscopic skills with and without robotic fURS in the K-box® simulator, by subjects with
no prior surgical training, is similar.
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