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ABSTRACT

Objective: Currently, robotic training for inexperienced,
practicing surgeons is primarily done vis-à-vis industry
and/or society-sponsored day or weekend courses, with
limited proctorship opportunities. The objective of this
study was to assess the impact of an extended-proctorship
program at up to 32 months of follow-up.

Methods: An extended-proctorship program for robotic-
assisted laparoscopic radical prostatectomy was estab-
lished at our institution. The curriculum consisted of 3
phases: (1) completing an Intuitive Surgical 2-day robotic
training course with company representatives; (2) serving
as assistant to a trained proctor on 5 to 6 cases; and (3)
performing proctored cases up to 1 year until confidence
was achieved. Participants were surveyed and asked to
evaluate on a 5-point Likert scale their operative experi-
ence in robotics and satisfaction regarding their training

Results: Nine of 9 participants are currently performing
robotic-assisted laparoscopic radical prostatectomy (RALP)
independently. Graduates of our program have performed
477 RALP cases. The mean number of cases performed
within phase 3 was 20.1 (range, 5 to 40) prior to independent
practice. The program received a rating of 4.2/5 for effec-
tiveness in teaching robotic surgery skills.

Conclusion: Our robotic program, with extended proc-
toring, has led to an outstanding take-rate for disseminat-
ing robotic skills in a metropolitan community.

Key Words: Prostatectomy, Robotics, Extended-proctor-
ing, Education.

INTRODUCTION

Robot-assisted laparoscopic radical prostatectomy is be-
coming an increasingly performed operation in the United
States. In 2007, 60% of all radical prostatectomies in the
United States were performed robotically.1 As the evi-
dence for the clinical advantages of robotic surgery con-
tinues to be collected, the demand for training will con-
tinue to increase. Traditionally, robotic training has been
completed at weekend courses. Fewer than 50% of par-
ticipants of Intuitive Surgical’s 2-day robotic training
course perform robotic prostatectomies when surveyed
afterwards. (Intuitive Surgical, personal communication,
January 2009). The group at the University of California
Irvine described a more extensive 5-day robotics mini-
fellowship. With lectures, tutorials, surgical case observa-
tion, and inanimate, animate, and cadaveric robotic skill
training, Gamboa et al2 report that 78% of the 47 partici-
pants of the mini-fellowship were performing robotic
prostatectomies at 1-year, 78% at 2-year, and 86% at 3-year
follow-up.

Training postgraduate urologists (PGUs) to perform robot-
assisted laparoscopic urological procedures should be no
different from training urology residents. Both require a
motivated learner, a motivated trainer, a curriculum with
clear learning objectives, and access to a training robot.
Additionally, access to an environment that stimulates
learner-centered training with a graduated sense of re-
sponsibility would be ideal, but is logistically challenging,
especially for surgeons in practice. With these general
principles in mind, our institution developed an extended-
mentorship program for PGUs practicing in the Minneap-
olis and St. Paul metropolitan region. This program was
designed to train PGUs robotic-assisted laparoscopic tech-
niques with access to laparoscopic-robotic trained en-
dourology fellows and staff.

The objectives of this study were to determine whether
such a training model would1 provide basic and durable
robotic skills for urologic surgeons in our community and2

influence the adoption of these skills into their practice. A
secondary goal of this study was to test the viability of a
partnership between a university urology program and
local community urology practices.
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No outside funding was required for this study. Our insti-
tution did not require a training fee to use its facilities or
faculty expertise.

METHODS

Nine urologists participated in the extended mentorship
program. The director of this extended mentorship pro-
gram was oncology fellowship-trained and certified by
Intuitive Surgical to teach robot-assisted laparoscopic sur-
gical skills. Our institution is 1 of 21 Intuitive Surgical
licensed training sites with faculty experts performing da
Vinci robot-assisted procedures. Our institution is also 1 of
36 institutions in the United States offering an endourol-
ogy fellowship. It also has an oncology fellowship avail-
able.

All PGUs participating in this program referred their pa-
tients to our institution’s hospital for their procedures. Our
hospital provided all trainees with operating privileges.
The endourology and oncology fellows, in conjunction
with the trainees, provided postoperative care and man-
agement to the trainees’ patients. Proctors performing the
cases at the console billed the surgeon’s fees for the
required 5 cases to 6 cases, while outside urologists billed
surgeon’s fees for the cases they performed as primary
surgeon.

The extended-proctoring program was divided into 3 ma-
jor phases. The first phase required all participants to
complete the standard Intuitive Surgical training course
for robot-assisted laparoscopic surgery. The training con-
sisted of two 8-hour sessions providing presentations ori-
enting trainees to the robot and step-by-step instructions
on the use of the first-generation da Vinci robot on a
porcine lab model. Four tasks were required of each
trainee in the lab1: dissection of porcine renal hilar vessels
followed by ligation,2 porcine laparoscopic nephrectomy
on contralateral side,3 cystostomy and closure,4 ure-
throvesical anastomosis. The trainees were provided time
to familiarize themselves with the console, practice cam-
era, and clutching navigation, and observe the setup of
the robot.

In the second phase of the program, each trainee was
required to assist the proctor in 5 to 6 robotic-assisted
laparoscopic prostatectomies (RALP). During this phase,
the trainee referred their patients to the proctor, the di-
rector of our institution’s robotics training program. Each
patient consented with the understanding that the proctor
was primary surgeon during these 5 to 6 cases, and that he
would provide guidance to the trainee during the case

both as an assistant, and when the trainee performed
graduated and increasing primary console surgeon ma-
neuvers.

In the third phase of the program, the trainees were
provided progressively more autonomy to control the
console until they felt confident. Fellows trained to com-
petence eventually served as proctors during this final
phase for newer trainees. The proctors assisted the train-
ees in these cases and provided feedback throughout the
case. While performing the initial few cases, the trainee
would switch from controlling the console to assisting the
proctor until confidence was achieved. A “learner-cen-
tered” practical curriculum progressed from easier steps
towards more technically difficult steps of the operation. It
started with competence in port placement and patient
positioning. Once this was demonstrated comfortably, the
trainee performed the task of taking down of the bladder,
followed by opening the endopelvic fascia, followed by
exposure and ligation of the dorsal vein, followed by
performing the urethrovesical anastomosis, followed by
division of the anterior bladder neck, followed by the
posterior bladder neck/seminal vesicles, and finally the
pedicles and nerve-sparing techniques. As the trainees’
experience and surgical volume increased, more console
time was provided by the proctors.

In November 2007, all 9 trainees were contacted and
completed a standardized survey evaluating their satisfac-
tion with their training on a 5-point Likert scale (Appen-
dix 1). A score of 1 was equivalent to “very ineffective,”
while a score of 5 was “very effective.” The survey also
investigated whether the trainee was performing RALP,
the cumulative number of cases performed up to that
time, the postresidency year of trainee, and whether the
trainee was practicing in a private group or an academic
center.

RESULTS

Between January 2005 and November 2007, 4 PGUs, 3
fellows (EFs), and 2 junior urology faculty (Fs) partici-
pated in the extended-proctoring experience at our insti-
tution. All 9 participants responded to a follow-up phone
survey conducted in November 2007. The phone survey
was conducted anywhere from 5 months to 32 months
after the participants had enrolled in the extended-proc-
toring. Table 1 summarizes the background characteris-
tics of the 9 participants.

All 3 of the endourology fellows had received laparo-
scopic training prior to beginning the robotics training.
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However, only 1 (F1) of the 9 participants had any prior
experience with Intuitive Surgical’s da Vinci robot (3 py-
eloplasties). The mean time from graduation from urology
residency was 6.8 years (range, 1 to 25). The mean num-
ber of cases proctored for the PGUs, endourology fellows,
and junior faculty was 21, 58, and 13, respectively. The
endourology fellows, by nature of their position, received
the most proctoring.

To assess the significance of long-term proctoring, each
participant reported the minimum number of cases re-
quired by them to achieve independence. The mean num-
ber reported during phase 3 (trainee acting as primary
surgeon) was 20.1 cases (range, 5 to 40).

Four of 9 participants are practicing in an academic ter-
tiary center, and 5 are practicing in private urology
groups. Six of 9 participants completed the program with
a partner in their practice. Currently, 100% of program
participants perform RALP in their practice. At the time of
the writing of this article, graduates of the program had

performed 477 RALPs. Among all 9 trainees, follow-up
from completion of robotic training ranged from 5 months
to 32 months. Figure 1 summarizes the number of robotic
prostatectomies performed by each trainee versus the
number of months at follow-up.

All 9 trainees have access to at least one da Vinci robot
today. The range of the number of robots available to
trainees was 1 to 4.

All participants of the extended-proctoring program were
asked whether they believed a da Vinci virtual reality
trainer would have been useful during their extended-
proctoring. Eight of 9 participants believed that a virtual
reality trainer would have increased their familiarity with
the actual robot, improved their confidence at the con-
sole, and would have been useful during their residency
training.

Overall, the program was determined to be between “ef-
fective” and “very effective” with a mean score of 4.2/5. It

Table 1.
Background Characteristics of 9 Participants Before Entry Into Robotics Training Program

Participants* PGU1 PGU2 PGU3 PGU4 EF1 EF2 EF3 F1 F2

Sex M M M M M M M M M

Postresidency Year 25 2 5 17 1 1.4 1.5 4.5 4

Experience With RALP N N N N N N N N N

Access to a da Vinci robot? N N N N N N N N N

Laparoscopic Fellowship Trained? N Y N N N N N N Y

*PGU � postgraduate urologist; EF � endourology fellow; F � junior faculty.
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Figure 1. Number of prostatectomies vs.
time at follow-up for all 9 trainees.
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was 4, 4.7, and 4 for the PGUs, fellows, and junior faculty,
respectively.

DISCUSSION

A primary training outcome metric reported by mini-fel-
lowship programs focused on teaching RALP is the take-
rate,2 or the rate of trainees incorporating the newly
learned technique into clinical practice. While our institu-
tion’s robotics program included lectures, animal labora-
tory experience with the robotic interface, and assistance
on live surgical cases, the truly unique part of the program
consisted of the establishment of an environment for “ex-
tended” proctored learner-centered graduated sense of
responsibility, much like one would have during a dedi-
cated residency or fellowship. With this curriculum, our
take-rate was 100% with a range of 5 months to 32 months
of follow-up. Intuitive Surgical’s training course is consid-
ered among the most comprehensive in the minimally
invasive industry, yet even still, the standard take-rate
after the da Vinci course has been estimated to be �50%.
UC Irvine’s mini-fellowship trainees reported by Gamboa
et al2 were 78%, 78%, and 86% at 1 to 3 years of follow-up,
respectively, and the take-rate of the University of Iowa’s
intensive 2-day laparoscopy course’s trainees reported by
Colegrove et al3 was 54% at 5 years.

Similar to the laparoscopic urology training curriculum
described by Rane,4 our institution’s training curriculum
involved the same sequence and composition of phases,
including1 completion of an animal laboratory course,2

assisting the mentor on cases,3 performing cases with
mentor’s assistance until confidence was achieved. The
take-rate of Rane’s trainees was 100% at up to 3-year
follow-up. We agree with Rane’s assertion that the main
obstacle to the acquisition of laparoscopic skills for a
novice laparoscopist is the lack of readily available men-
tors and long-term proctoring. Training PGUs naïve to
laparoscopy requires substantial time commitment from
both the mentor and trainee, as evidenced by the fact that
some of our trainees continued to participate in the pro-
gram at our institution up to 1 year after completing phase
2. Although Rane4 describe lack of concentrated surgical
volume as one pitfall of such a training model, we were
fortunate to train established PGUs in busy clinical prac-
tices whose training did not suffer from low caseloads.

Corica et al5 provided evidence that having 2 surgeons
collaborate together to learn a new surgical technique in a
supportive environment is critical to incorporating lapa-
roscopy into a surgeon’s armamentarium. Specifically,
trainees who attended Corica’s laparoscopic renal surgery

training program with a colleague had a 100% take-rate,
whereas those who did not had a 77% take-rate at
8-month follow-up. Moreover, Gamboa et al2 recommend
that all trainees applying to their robotics training program
attend with a colleague. Six of the 9 trainees from our
institution completed the robotics training in concert with
a colleague from their home institution, and these 3 pairs
of trainees continued to collaborate with each other at
their home institution. Our institution’s take-rate of 100%
may reflect these interesting educational effects reported
by both Corica et al5 and Gamboa et al.2

Marguet et al6 at Duke reported the take-rates of proctored
vs. unproctored trainees in their hand-assisted laparos-
copy (HAL) course at 6-month follow-up. The proctored
trainees had a 93% take-rate, whereas the unproctored
trainees had a 44% take-rate for HAL, a statistically signif-
icant difference. In a study measuring the impact of resi-
dency training in laparoscopy on subsequent urology
practice patterns, Shay et al7 reported the take rates of
PGUs with laparoscopic training in residency to be 69%,
whereas that of PGUs who had participated in laparo-
scopic courses with no prior residency training was 48%.
The results reported by both Marguet et al6 and Shay et al7

demonstrate a direct relationship between proctoring
trainees and the subsequent take-rate. Consistent with
these results, the extended-proctoring component of our
institution’s robotics training likely contributed to the
100% take-rate of our trainees.

In addition to contributing to a high take-rate, at face
value, extended-proctoring may help reduce the learning
curve of the trainee in a manner that is more safe and
effective for the patient. Further studies including an anal-
ysis of patient outcomes, however, would have to be
performed to determine this conclusively. Fabrizio et al8

demonstrated that the learning-curve of a fellowship-
trained laparoscopist naïve to laparoscopic radical pros-
tatectomies was cut down by at least 50% after assisting
the expert proctor for 12 cases followed by performing 18
cases while the proctor assisted. More importantly, the
trainee learned laparoscopic radical prostatectomy safely
as there were no statistical differences in operative time,
blood loss, complications, or recovery when the proctor
was primary surgeon or when the trainee was primary
surgeon. Participating junior faculty had a lower number
of cases to perceived competency compared with PGUs
and EFs. This is likely explained by the fact that one had
some robotic experience (pyeloplasties) and the other
was already performing laparoscopic radical prostatecto-
mies before becoming a trainee. Cadeddu et al9 reported
that the rate of complications among trainees who had at
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least 12 months of training in urological laparoscopy be-
fore beginning clinical practice did not change when the
initial 20, 30, and 40 cases per surgeon were compared
with all subsequent cases. These results provide evidence
that intensive training shortens the learning curve for
laparoscopy. Our institution’s trainees underwent more
intensive training in robotics surgery because the extend-
ed-proctoring program provided supplemental surgical
experience to the trainees. Such extended-proctoring pro-
vided ample time for trainees to master each step of the
RALP, including the most challenging posterior bladder
neck and nerve-sparing steps. More importantly, extended-
proctoring allowed the endourology fellows an opportu-
nity to teach advanced robotics skills to newer trainees, an
important phase of advanced skill acquisition towards the
development of skills mastery.

Reporting the same 100% take-rate as Shalhav et al,10 our
program was designed to provide postgraduate urologists
with robotic surgical techniques in a collaborative and
supportive environment. The results of this study, like that
of Shalhav et al,10 demonstrate that laparoscopic-trained
proctors at academic centers of excellence have a duty to
train their postgraduate colleagues with safe and durable
robotic surgical skills. Such cooperation is essential to
disseminating robotic laparoscopy to PGUs, and sets a
high quality standard in the community at large.

The cumulative number of robotic prostatectomies per-
formed by the 9 graduates, 477, reflects not only the
effectiveness of our institution’s training program, but also
the economic pressures to perform a sufficient number of
cases to justify the purchase of a da Vinci robot. Steinberg
et al11 reported that 78 robotic prostatectomies per year
are needed to cover the cost of a $1.5 million da Vinci
robot. They also reported that profits are not possible
when fewer than 25 robotic prostatectomies are per-
formed annually. Furthermore, they suggest that surgeons
converting from open to robotic prostatectomy need to
increase their caseloads to cover the added costs of the
robot.11

This study has several limitations. The survey is retrospec-
tive and did not directly look at the operative reports or
case logs. Thus, the study was susceptible to recall bias on
the part of the participating surgeon. Another study eval-
uating the clinical outcomes of patients treated by trainees
of our institution is being performed and will also com-
pare the rate of complications of proctor as primary sur-
geon versus trainee as primary surgeon. Another area of
possible concern is that a follow-up of up to 32 months is
not as significant as 5 years, and that this shorter follow-up

may have contributed to the high take-rate we report.
Although this training program was tuition-free, it is diffi-
cult to estimate the costs to an academic center in orga-
nizing such a robotic training program because many
working hours, both proctor and trainee, dedicated to this
program were not tracked. As such, a separate study must
be performed to calculate the costs in administering such
a training program.

CONCLUSIONS

The described extended-proctoring program’s 100% take-
rate and high effectiveness reflects a successful partner-
ship between an academic center of excellence and its
local community. Such a model deserves further study in
robotics and other new surgical techniques.

The demand for the acquisition of robotic skills may have
contributed substantially to our positive results. We can-
not ignore the budgetary influence involved with the
purchase of a da Vinci robot either. The purchase of a
robot is a significant financial commitment for an institu-
tion that may have stifled even the most motivated prac-
titioner from applying his new skills, and such a program
may allow them an opportunity to apply and develop
their skills during the period of time between training and
capital acquisition.

The high take-rate and training satisfaction reported here
provide more evidence for a viable training model that
focuses on the greater well-being of its local community
by providing extensive robot-assisted laparoscopic train-
ing to urologists motivated to learn robotic surgery. Con-
tinued follow-up will ultimately determine the long-term
effectiveness of our extended-proctoring program.
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