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Abstract

Background To answer the research questions: (a) what were the training
pathways followed by the first generation of robot urologists; and (b) what
are their opinions on the ideal training for the future generation?

Methods Data were gathered with a questionnaire and semi-structured in-
terviews in a mixed-method research design.

Results The results show that training approaches differed from hardly any
formal training to complete self-initiated training programmes, with all avail-
able learning resources. The median number of supervised procedures at the
start of robot-assisted laparoscopy was five (range 0–100). Before patient-
related console time, respondents indicated that the minimum training of robot
trainees should consist of: live observations (94% indicated this as essential),
video observations (90%), knowledge (88%), table assisting (87%) and basic
skills (70%).

Conclusion The first generation of robot urologists used different training
approaches to start robotic surgery. There is a need for a structured and com-
pulsory training programme for robotic surgery. Copyright © 2014 John Wiley
& Sons, Ltd.

Keywords robot training; expert opinion; interview

Introduction

The introduction of the da Vinci® surgical system by Intuitive Surgical in 2000
has changed the field of minimally invasive urology (1,2). The use of this ad-
vanced technological device has accelerated the shift from conventional open
surgery to minimally invasive surgery and has led to a completely different
spectrum of required skills for the urological surgeon. Although the marketing
of the da Vinci surgical system was focused on ‘intuitive’ usability, it has been
shown that there are several technical difficulties and possible dangers of using
this technically complex device, and that there is a learning curve (3).

The classic but still most common approach to training surgical skills is
master–apprenticeship learning, which is characterized by trainees (postgraduate,
novice, apprentice) learning surgical skills by practising directly on patients under
the supervision of a ‘master’ or supervisor. However, this educational strategy is
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not compatible with the introduction of radically new
technologies; being the pioneer of a new technique forces
professionals to start operating on patients without the
supervision of a master, simply because experienced col-
leagues are not yet available. At the same time, new tech-
nological devices that are clinically introduced and used
are often only included in training programmes for fellows
and residents after widespread acceptance.

Learning to perform robot-assisted laparoscopy can be
divided into two broad facets (3), that of familiarization
with the device before clinical use, and that of learning
to perform specific operations. Theoretically, the situation
is simple if a fully trained and competent laparoscopic
urologist begins robot-assisted laparoscopy clinically. In
this case, it seems simply a matter of adding knowledge
about the robot to an existing set of minimally invasive
skills. However, the situation is different for urologists or
urologists-in-training who elect to begin using the robot
without prior laparoscopic or open experience. In this sit-
uation, the two facets, familiarization with the device and
learning the procedure, go hand in hand. While the first
generation of urologists had to learn robot-assisted lapa-
roscopy without a supervisor in their hospital, there is
now a shift to a next generation that has the possible ad-
vantage of a supervisor in their hospital. This study aims
to answer to following research questions: (a) what were
the training pathways followed by the first generation of
robot urologists; and (2) what are their opinions on the
ideal training for the future generation?

Materials and methods

We used a mixed-method research design with quantitative
data collected by means of an online questionnaire and
qualitative data collected in semi-structured interviews.

Participants

Subscribers to the EAU robot urology section (ERUS) mail-
ing list were invited to complete the online questionnaire if
they were currently active as robot urologists or if they had
previous experience in robot-assisted laparoscopy. The final
question was whether the respondent would be willing
to participate in an interview. Of those who agreed to
participate, a cross-European group of robot urologists
was selected.

Questionnaire

The questionnaire contained 19 multiple-choice and Likert-
scale questions (five-point scale: 1=not important at all to

5=very important; Figure 3). It consisted of three parts.
The first part focused on demographic data, e.g. year of
start with robot-assisted laparoscopy and number of pro-
cedures performed. The second part contained questions
about the training the robot urologists completed,
e.g. what kind of training they received, how many hours
they spent training and how many procedures they
performed under supervision. The third part elicited their
opinions on how an ideal robot training should be
organized, e.g.what kind of training a future generation
should receive, what the minimum of training should be
for a future generation and how the respondents would rate
the different training components.

Interviews

An interview protocol was developed, based on three main
themes, experience in training, preferred way of pre-patient-
related learning and opinions on patient-related learning.
The contents of the interview protocol were validated by
further consensus in the research group, which consisted
of clinicians and educationalists. Pilot interviews were
conductedwith two urologists and one urologist in training.
During March–May 2013 the semi-structured interviews
were conducted. Participants were a cross-European group
of robot urologists who responded to the questionnaire and
indicated they were willing to participate in an interview.
The interviews were conducted by the principal researcher
(W.B.). All interviews were one-on-one interviews that
were audio-taped. Interviews were conducted by telephone
or in person during the EAUmeeting 2013 inMilan, Italy, or
in the officeworkplace of the interviewee. Participationwas
voluntary and informed consent was obtained, with the
assurance of anonymity throughout the study.

Data analysis

Pearson’s correlation coefficient was used for the level of
correlation between answers of the questionnaire. All
audio-recorded interviews were transcribed verbatim by an
independent secretary and rechecked with the recordings
to ensure accuracy. Subsequently, transcripts were
imported into a software program for qualitative data
analysis (Atlas.ti v. 7). The transcripts were thematically
coded by the principal researcher (W.B.), using a
predefined coding scheme based on the questionnaire
results and the three main themes: experienced training;
preferred way of pre-patient-related learning; and
opinion on patient related learning. To measure inter-
observer reliability, 25% of transcripts were independently
coded by a second researcher (A.H.d.V.); reliability turned
out to be sufficient (Cohen’s κ =0.74). Thereafter, all
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interviews were summarized, using the final coding
scheme. The responses were categorized into the three
themes. Finally, quotes were selected to illustrate findings.

Results

The questionnaire was completed by 164 persons, 97 of
whom belonged to the target audience (practising robot
urologists, n =89; previous robot surgery experience, n =8).
Median year of start with robot-assisted laparoscopy was
2010 (range 2000–2012), median age was 43 (range 31–64)
years and 93% of respondents were male. Experience and
training characteristics of the respondents are given inTable 1.
Of the respondents to the questionnaire, 51 indicated they
were willing to participate in the interview. We continued
the interviews until saturation (no additional information)
was reached. In total, 11 interviews were conducted. The
interviews lasted a median of 20 (range 12–33) min.

Training experience of the first
generation of robot urologists

All participants prepared themselves for robotic surgery
by doing some form of training. Seven of 11 interviewed
urologists had a background in laparoscopy; 4/11 switched
from open surgery to robot-assisted laparoscopy. The ques-
tionnaire results and interviews revealed that training
approaches differed from 1 or 2days of training to a

complete, self-initiated, criterion-based training programme,
with all available learning resources and for many hours.

According to the questionnaire results, 94.4% of the
participants were supervised during a median of 5.0 pro-
cedures. The number of supervised procedures was not
correlated to the year of start with robot-assisted laparos-
copy (Pearsons’s σ= –0.17). They indicated that the train-
ing they performed provided some basic knowledge and
familiarization with the robot before performing the first
procedure (6/11),

Of all the interviewed urologists, 2/11 declared that
there was no lack in their preparation, and 4/11 indicated
that they would have preferred a supervisor for more
cases; 3/11 interviewees stated that there was a lack of
structure in training when they were starting.

The number of procedures to be performed before feel-
ing completely comfortable with the console greatly dif-
fered between the interviewees. One interviewee of 11
declared that he felt completely comfortable after four su-
pervised procedures; three interviewees felt comfortable
after 10 procedures; four interviewees felt comfortable af-
ter 20 procedures, and three interviewees felt comfortable
only after 50 procedures.

Opinions on future training

According to the respondents to the questionnaire, the
most important training components for future training
were supervision (mean =4.7 on a five-point scale), live
observations (4.4), video observations (4.3) and table
assisting (4.4).

Minimum training components before allowing the
trainee to sit at the console consisted of live observations
(94% of the respondents indicated this as essential),
video observations (90%), knowledge training (88%), ta-
ble assisting (87%) and dry-lab training of basic skills
(70%; see Figure 1).

Opinions of the interviewees were divided on setting an
examination before patient-related learning. Most partici-
pants indicated that trainees should complete their knowl-
edge training and basic skills training to proficiency level
(7/11) before performing procedures on patients. To quote
one of them:

’In a Playstation game, you can’t go to the next level
until you have completed the task. You could set pa-
rameters: you are not allowed to do the anastomosis
until you can do it in the simulator in 20minutes.
That would make people do their homework’.

Five of 11 participants indicated that, besides objective
parameters, the judgement of the supervisor remains im-
portant in an examination.

Table 1. Experience and training characteristics of robot urolo-
gists (n =97)

Participants
(%)

Median
(min–max)

Procedure performed
RA laparoscopic
prostatecomy

82 80.0 (0–2700)

RA (partial) nephrectomy 54 10.0 (0–320)
RA pyeloplasty 61 3.0 (0–250)
RA cystectomy 32 0.0 (0–300)
RA ureteral re-implantation 25 0.0 (0–20)
RA colpopromontofixation/
sacrocolpopexy

14 0.0 (0–150)

RA adrenalectomy 14 0.0 (0–12)

Types of training experienced Median days spent
(min–max)

Live observations 90.0 5.0 (0–50)
Video observations 94.3 3.5 (0–40)
Table assisting 71.4 3.0 (0–50)
Knowledge 81.4 1.5 (0–25)
Dry-lab basic skills 78.6 1.0 (0–15)
Dry-lab procedural steps 60.3 0.5 (0–15)
Animal 61.4 0.5 (0–10)
Virtual reality basic skills 30.4 0.0 (0–15)
Cadaveric training 16.5 0.0 (0–14)
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One question was ‘what could be a reason to stop
someone from being trained to become a robot surgeon?’
Three of 11 interviewed robot urologists indicated that if

you set a test on basic skills and knowledge and trainees
fail the test, they should be stopped. One participant said:
‘If you don’t pass the test, you need to say, please come

Figure 1. Minimum of training for residents or fellows, before patient-related console time indicated in questionnaire

Figure 2. Flow-chart of opinion of robot urologists on how to start robotics
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back 6months later’. Others indicated failure to progress
(3/11) or loss of control (3/11) in patient-related learning.
One of the interviewees could not think of a reason to
stop anyone and felt that everybody could learn robotic
surgery.

Patient-related learning

The majority of the interviewees indicated ‘dropping the
bladder’ in the robot-assisted radical prostatectomy as an
ideal first step in patient-related learning (9/11). Accord-
ing to the respondents, the task of the supervisor would
be to verbally explain (8/11) and to point out directions
on the screen (4/11), ideally with the help of a dual con-
sole (3/11) or as a table assistant (4/11) (Figure 2)

Some robot urologists indicated that if they started a
new procedure, a procedure they did not perform with
robot assistance, e.g. a cystectomy, they would just start

without any extra preparation (2/11) Most of the partici-
pants stated that they would watch videos (7/11), go and
observe others (8/11) and request supervision (7/11).

Discussion

The results of this study reveal large differences in prepara-
tion for the first robotic procedures performed by the first
generation of robot urologist. Preparations range from: ‘I
just started, it’s like driving a new car’ to complete a self-
initiated, criterion-based training programmewith all avail-
able learning resources, such as video observations, live
observations, cadaveric training, dry-lab training, proce-
dural training and team training. Although some surgeons
state that changing from laparoscopy to robot-assisted lapa-
roscopy only made the procedure easier, slow learning
curves, based on operating time, complication rates and

Figure 3. Questionnaire completed by the robot urologists
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surgical margins of up to 200 procedures have been de-
scribed, even for those operators transferring from laparos-
copy (4,5). Serious complications, such as lower limb
compartment syndrome, are described for robot-assisted
laparoscopy and seem to be related to suboptimal learning,
i.e. inexperienced operators and prolonged operating time (6).

Although ideal training programmes have been de-
scribed in the literature (7,8), this study describes the

actual training performed by the pioneers in robot urol-
ogy. It shows that most robot urologists emphasize the
need for a structured training programme. Knowledge
training, observations, table assisting and basic skills
training are highly recommended for the next generation
(Figure 2). Surprisingly, dry-lab training is more popular
than virtual reality training. Possibly this is due to the fact
that the virtual reality simulator is not yet widely used

Figure 3. (Continued)
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and thus not all robot urologists are familiar with this
device. Recent literature (9) reviewed the effectiveness
of simulation in the initial phase of training robotics,
and virtual reality simulation for robotic surgery seems
as least as effective as dry-lab training (10). (Figure 3)

The literature suggests that controlled patient-related
learning by supervision does not have to negatively
impact patient outcomes of robotic surgery (11,12).
Furthermore, a structured training programme leads to
an increase in robotic cases, and participants positively
rated training prior to initiating robotic surgery (13).

The first robot urologists highly recommended supervision
for the next generation. Their positive opinion about super-
vision seems to be in contrast with the reported median of
only five supervised cases. Retrospectively, the urologists
indicated that they would have liked to have more supervi-
sion. Five supervised procedures seem insufficient to
overcome the initial and steepest part of the learning curve
and, according to most interviewees, they are even insuffi-
cient to feel completely comfortable with the console.

Another remarkable finding is that, although a great
portion of robot urologists performed animal training,

Figure 3. (Continued)
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they do not indicate this as very important or necessary
for a new generation. A possible explanation for this
could be that the evidence for the effectiveness of ani-
mal training is scarce; it has limitations of species-
specific anatomy and usually no pathology. Skills that
can be learned on an animal model can possibly also
be learned in a dry-lab or virtual-reality setting. Another
reason could be practical: the costs of animal training
are high, and most institutions do not have an animal
laboratory. In some countries, animal training is even
legally forbidden (14).

The results of this study show that recommendations of
the first generation of robot urologists for future training
differ from their own experiences. This indicates that they
judged their own training as suboptimal. Although some
brought up the argument that no supervisor was avail-
able, since they were the very first robot urologists, most
others decided not to do a fellowship or to undergo a su-
pervision period of more than five procedures. Besides, al-
though virtual reality simulators did not exist in the very
beginning, dry-lab training was widely available, but not
extensively used, by most of the participants. This study

Figure 3. (Continued)
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confirms the need for a structured and compulsory training
programme that reduces the large differences in training
efforts among practising robot urologists and guarantees
the quality of care. Although the manufacturer of the da
Vinci robot initiated training, this study reveals that a more
thorough training programme supplementary to the train-
ing as given by Intuitive Surgical is desirable: the training
provided by the manufacturer seems, according to the
urologists, not sufficient to fully master the robot console.

Our study had some limitations. First, the group studied
was selected from a largemailing list of individuals interested
in robot urology. The participants were European robot
urologists who were willing to complete a questionnaire or

participate in an interview about their training. Possibly this
led to a selection bias that influenced the reported opinions
on training robotics. Second, the study group consisted of ex-
perts in robot urology, rather than of experts in robot training
or education. Although they have experienced training them-
selves, it may have been difficult for them to know exactly
what training components were the most beneficial for them.
They probably do not have knowledge ofwhat exists for train-
ing in other highly technical fields, such as aeronautics.
Besides, this group may not have been aware of all the avail-
able evidence on training robotics. Therefore, when designing
the ideal robot curriculum, educationalists should be involved
and all separate components should be validated.

Figure 3. (Continued)
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Figure 3. (Continued)
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Conclusions

European robot urologists of the first generation report to
have taken different training approaches to starting
robotic surgery. The main problems they experienced were
the lack of a structured training programme and the limited
availability of a supervisor. They endorse the need for a
structured and compulsory training programme for robotic
surgery, with clear criteria for knowledge training, basic
skills training and modular, supervised, patient-related
learning, to minimize the risk that patients pay the price
for the surgeons’ learning process.
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