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Abstract

Introduction and aims: One way to shorten the learning curve in laparoscopy is to place the surgical team in a 3D
environment by introducing stereoscopic systems in current practice.The last few years saw the introduction of sev-
eral stereoscopic systems that give the perception of depth of field in laparoscopic interventions. The purpose of this
study isto analyze the impact of this system on the perception of 3 groups of urologic laparoscopic surgeons:
advanced, urologists in fellowship and laparoscopic surgery naïfs.
Materials and Methods: The impact on the subjects’ perception was evaluated using a questionnaire that was hand-
ed out to each subject – one for the laparoscopic prostatectomy, and one for laparoscopic radical nephrectomy, each
performed with the stereoscopic system. The evaluated parameters were: the ergonomics of the stereoscopic system
as perceived in the laparoscopic radical prostatectomy and radical nephrectomy; the perception of the speed of dis-
section; the perception of speed in hemostatic maneuvers; the accuracy of movement; and questions regarding the
reasons why the subject might want to acquire/purchase a stereoscopic system.
The results were assessed individualy for each procedure and each group of urologists.
Conclusions: The 3D system enhances the quality of surgical maneuvers regardless of the laparoscopic urologist’s
expertise. The ones who benefited the most were those urologist still in training, and through them the entire sur-
gical team, through/thanks to their better integration in the harmony of the surgical gestures. More in depth stud-
ies, on a larger number of urologists are warranted to better quantify the real benefit/improvement that stereo-
scopic vision has brought to clinical practice.

Key words: laparoscopy, stereoscopic vision, 3D laparoscopy, laparoscopic prostatectomy, 
laparoscopic radical nephrectomy
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The steep learning curve is the main reason why
laparoscopy is not widely offered as an alternative to
standard, open surgery, especially in oncologic sur-
gery. Medical ethics call for a performing training pro-
gram which would be able to provide laparoscopic sur-
geons with a similar proficiency when performing
laparoscopic or open procedures. These training pro-
grams raise by a significant margin the costs of imple-
menting laparoscopic techniques in current practice,
surpassing even the cost of medical equipment [1]. An
argument to this is the participation of urologists in
training programs in renowned fellowship centers in
laparoscopic urology (Paris, Heilbronn, Bruxelles, etc)
for periods ranging from 6 to 24 months, the majority
of these surgeons being backed financially by their
employers and less commonly by scholarship pro-
grams.

Keeping in mind these considerations, it is desir-
able that this stage of training to be as short as possi-
ble without altering its quality. A way to shorten the
training period is by placing the surgical team in a 3D
environment by introducing the stereoscopic system.
Although this technology has been around for a some
years (Viking 1996), it has only been recently refined to
overcome some of its initial drawbacks: head-mounted
individual monitors for each eye, heavy cameras that
are difficult to manipulate etc. Recent developments in
the field of microelectronics have allowed the design
of lightweight and maneuverable stereoscopic
laparoscopes, thanks to the introduction of “chip-on-
the-stick” technology [2].

Our goal was to evaluate the impact of introduction
of the 3D system in current practice from a user point-
of-view, namely the surgical team.

Material and Method
We developed a set of questions that describe the

advantages or, the shortcomings of using the 3D sys-
tem. The questionnaire was handed to 3 different cat-
egories of urologists which were assigned in 3 study
groups:
Group A – comprising 3 experienced urologist sur-

geons in either 2D or 3D laparoscopy.
Group B – comprised of 6 training urologists, which

assist during urologic laparoscopic surgeries
and that perform some of the steps in diffi-
cult intervention, or perform by themselves
several easier intervention

Group C – 28 laparoscopic-naives or novices, that had
the opportunity to observe laparoscopic
interventions during training courses or live-
surgery sessions.

The evaluated parameters were: the stereoscopic
system’s ergonomics as perceived during the laparo-
scopic radical prostatectomy and radical nephrectomy;
the perception of the speed of dissection; the percep-
tion of speed in haemostatic maneuvers; the accuracy
of movement; and questions regarding the reasons
why the subject might want to acquire/purchase a
stereoscopic system.

Results
The evaluation form and questionnaires’ results can

be analyzed from the surgical procedure’s point-of-
view: laparoscopic radical prostatectomy (Tables 1 to
5) and laparoscopic radical nephrectomy (Tables 6 to
10). The presented parameters basically reflect one’s
perception on those parameters. The results for the
LRP are presented below:

Table 1 
Group A N=3
Ergonomics 1/3
Speed of dissection 1/3
Speed of bleeding control 2/3
Accuracy of movement 0/3
Reasons behind purchasing 
the 3D system Quality of assistance

Table 2 
Group A – Advantages Group A – Disadvantages
Better orientation when Lower quality image when
ligating the dorsal vein eyes are not aligned with
complex the screen
Better orientation when Sometimes there is a need 
placing the anastomosis for an angulated camera

Table 3 
Group B n=6
Ergonomics 5/6
Speed of dissection 6/6
Speed of bleeding control 5/6
Accuracy of movement 6/6
Reasons behind Better orientation
purchasing the 3D system
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Group B – Advantages Group B – Disadvantages
Better orientation in the Lower quality image when
operating field/during eyes are not aligned with
the procedure the screen
Rapid repositioning of Camera gets hot
assisting instruments

Longer procedures
can cause headaches

Table 5 
Group C n=28
Ergonomics 21/28
Speed of dissection 26/28
Speed of bleeding control 25/28
Accuracy of movement 27/28
Reasons behind purchasing
the 3D system Quality of assistance

The result of the same evaluation forms when the
participants were questioned regarding the LRN:

Table 6 
Group A N=3
Ergonomics 3/3
Speed of dissection 2/3
Speed of bleeding control 3/3
Accuracy of movement 2/3
Reasons behind purchasing Quality of the suture
the 3D system

Table 7 
Group A – Advantages Group A – Disadvantages
Better orientation when Lower quality image when
ligating the dorsal eyes are not aligned with
vein complex the screen
Better orientation when
placing the anastomosis Need for a 30 degrees lens

Table 8 
Group B n=6
Ergonomics 5/6
Speed of dissection 6/6
Speed of bleeding control 6/6
Accuracy of movement 6/6
Reasons behind Better orientation
purchasing the 3D system

Table 9 
Group B – Advantages Group B – Disadvantages
Better orientation in the Lower quality image when
operating field/during eyes are not aligned with
the procedure the screen
Rapid repositioning of Heavy camera on some
assisting instruments systems

Any spot on the lens is very
bothersome in 3D - 
This implies more camera
cleaning maneuvers

Table 10 
Group c n=28
Ergonomics 21/28
Speed of dissection 26/28
Speed of bleeding control 25/28
Accuracy of movement 27/28
Reasons behind Quality of assistance
purchasing the 3D system

Discussions
The development of new laparoscopic techniques

was always dependent on the development of technol-
ogy. While the first few years of laparoscopy saw a trend
on developing new instruments, lately, especially with
the advent of the chip-on-a-stick technology the focus
changed on developing stereoscopic cameras, that
have become over the course of years both lightweight
and easily maneuverable, thus getting them closer to a
large scale application in laparoscopic urology [1, 5].
Currently, there is a pretty wide selection of cameras to
chose from, including the direct vision (0 degrees - yet)
laparoscope – chip-on-a-stick from STORZ, the flexible
tip laparoscope from OLYMPUS, the stereoscopic sys-
tem from Aesculap, the Viking system which includes
head mounted micro displays, and more recently, with
3D displays for the OR and of course the stereoscopic
unit from the DaVinci Robot. The systems that have a
heavier camera feature a robotic arm for their manipu-
lation [6].

Cicione (2012) found that when training laparo-
scopic simulator, it seems that the 3D system offers
beginners a head start when compared to the 2D sys-
tem, although the clinical aspect was not assessed in
this study [3].

Lusch’s et al (2013) results indicate that certain
parameters such as depth perception, spatial location,
and precision of surgical performance are significantly
improved, when assessed on a similar group of sur-
geons, assigned according to their skill [4].
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advanced urologists group, comprised of surgeons
with a vast experience in 2D laparoscopy and those
surgeons still on their learning curve. On both inter-
ventions the more advanced surgeons only saw a clear
advantage of the 3D system in the most technically
challenging parts of an operation, while also noting an
improvement in the assistants’ skills. Group B on the
other hand, appreciated its ergonomics and the faster
spatial location and supporting instrument position-
ing: grasping forceps, suction device, by reducing the
haemostatic maneuvers which could translate to
shorter operating times and less blood loss.

In other words, the stereoscopic system is particu-
larly helpful for experienced surgeons while perform-
ing difficult maneuvers: suture ligation of the dorsal
vein complex, the dissection of renal pedicle, the ure-
thro-vesical anastomosis; but the real benefit lies in a
better integration of the assistant inside the surgical
team, thus leading to superior surgical outcomes.

It’s flaws, as pointed out by the responders, reflect
the industry’s current research and development
endeavors. While the leading companies in the indus-
try are trying to overcome at least some of its short-
comings, the ideal 3D system is still far from being
completed.

Conclusions
The stereoscopic video system enhances the quali-

ty of surgical gestures regardless of the laparoscopic
surgeon’s level of training. For experienced surgeons,
the benefit can only be achieved while performing
highly difficult maneuvers. The advantages of stereo-
scopic vision seem to benefit urologist still in training,
and hence the entire surgical team. More elaborate
study, encompassing a greater number of urologist
and cases are required to quantify the real benefit
owed to the introduction of the stereoscopic vision in
everyday practice.
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