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Abstract:
Robotic surgery was introduced into urology 20 years ago. Since then, it has gradually become the
gold standard for many surgeries, especially for radical prostatectomy. Until recently, the only available and widespread used robotic platform was the da Vinci robotic system. Today, new platforms are
emerging. One of these platforms is Senhance™ robotic system, approved by FDA, and used in several
European and world urological centres. In this short review, we present our standpoints about robotics
in urology and our two-year experience with the Senhance™.
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Sažetak:
Robotika u urologiji: Kratki pregled i iskustvo našeg centra sa Senhance™ robotskim sustavom
Robotika je uvedena u urologiju prije 20 godina. Od tada je postupno postala zlatni standard za mnoge operacije, osobito za radikalnu prostatektomiju. Donedavno je robotski sustav da Vinci bio jedini
u širokoj upotrebi, ali danas postoje i druge robotske platforme. Jedna od njih je Senhance™ robotski
sustav, koji je odobren od Američke Agencije za hranu i lijekove i koji se koristi u nekoliko europskih i
svjetskih uroloških centara. U ovom kratkom pregledu predstavljamo robotsku radikalnu prostatektomiju i naše dvogodišnje iskustvo sa Senhance™ platformom.
Ključne riječi: robotika; prostatektomija; rak prostate; urologija
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It has been more than 20 years since the introduction of robotic
surgery in urology. The first robotic platform approved by the
Food and Drug Administration (FDA) for urologic surgery was da
Vinci surgical system from Intuitive Surgical (Sunnyvale, US). In a
relatively short period of time it has become a golden standard for
many urological operations, especially in the United States.
Robotic surgery, which had a foundation in laparoscopy, was a
step forward, offering several important advantages over conventional, open surgery, but also compared to laparoscopy itself.
This minimally invasive approach offered significantly reduced
morbidity, improved postoperative recovery, and reduced hospital stay, but with increased costs mainly due to the purchase
and maintenance of the platform, but also due to instruments
that cannot be reused. In this review article, we will present the
past, present, and future of robotic-assisted radical prostatectomy
(RARP), as well as our experiences with this new and exciting
method.

With the introduction of minimally invasive approaches such as
laparoscopy or robotic surgery, improved oncological and functional outcomes were expected. These new approaches offered
better visualization of important deep pelvic anatomical structures, responsible for maintaining potency and continence, with
a neurovascular bundle as one of the most important.
There are many studies describing RARP and comparing it
to open and laparoscopic approaches, but many of them are
actually limited by the retrospective nature, the relatively small
number of patients, the experience of single institution and/or
single surgeon. However, those who had a better study design,
showed in general that RARP offers the same or better functional
outcomes compared to laparoscopy, especially compared to open
RP. Furthermore, the robotic approach significantly reduced
blood loss, complication rates and hospital stay 9-13. However, it
is important to note that, when assessing the trifecta outcomes,
the results seem to be highly surgeon dependent and in relation
to his education, skills and experience 13.
One important drawback of RARP is that long-term oncological results are still missing due to being the newest surgical
approach. Another important drawback for robotic surgery is
the cost of the procedure, which includes the cost of purchasing and maintaining the robot, as well the cost of the single-use
instruments. These expenses are high, especially for middle- and
low-income countries, since the cost of a da Vinci surgical system
is approximately 2.5 mil. US dollars, increased by the cost of
start-up reusable equipment and accessories by an additional 200
000 dollars, an annual maintenance which cost 175 000 dollars/
year, and for the price of disposables and consumables (per
procedure) of 2500 dollars 14. These high costs can be justified by
significantly shorter postoperative hospitalisation, less blood loss,
i.e. the need for transfusion and faster recovery of the patient.
Furthermore, RARP has been shown to provide cost savings (depending on the perspective) for the treatment of prostate cancer
in the healthcare system 15. There are no studies that can give us
a definitive answer as to which method is better. The question is
whether these studies can be performed at all, with all the questions and the limitations associated with this type of research are
taken into account.

The Robotic era began in 1999 with the development and
introduction of the da Vinci robotic platform for cardiac surgery,
soon entering many different surgical fields, including urology 1.
Although there are many urological procedures today that can
be performed robotically, RARP is the most common and most
important. RARP is considered the gold standard for patients
with localized prostate cancer who are generally in good health
and with a life expectancy of more than 10 years 2. This operation
can cure many patients, but it also carries a significant risk for
different morbidities, including a reduction or even deprivation
of some very important urological and sexual functions, which
greatly reduces the quality of life for a significant number of
patients.
There are three main goals of RARP, the so-called trifecta:
cancer free, continent, and potent patients 3, 4. To achieve these
goals, urologists are in a continuous search for improvement
of anatomical knowledge and surgical technique, but also the
application of new techniques available today. Over a 50-year
period, RARP evolved from the open approach, first introduced
by Terrance Millin in 1947, to the laparoscopic approach first
described by WW Schuessler in 1991 and finally to the robotic
RARP in 2000 by CC Abbou 5-7.
The laparoscopic approach introduced several very important
advantages over open radical prostatectomy (RP) such as better
visualization, reduced blood loss, shorter incision length, less
wound infection, less postoperative pain, shorter hospitalization
and better cosmetic results, but also some important weaknesses
like loss of haptic feedback and natural eye-hand coordination.
Robotic surgery was introduced to improve the laparoscopic
approach and overcome some of its limitations 8. Since the initial
report, there has been a steady increase in the number of RARP
and it is estimated that in 2020 about 80% of all radical prostatectomies in the USA will be done using robotics 1.
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There is also another important question: which technique
should a urologist learn? Is it better to start with open, followed
by laparoscopic and then RARP, or can we skip the open or laparoscopic approach and move straight to robotic surgery because
it is becoming the dominant form of RP, at least in the Western
world? It is also important to know how long the learning curve
is and how many cases should be performed to gain sufficient
proficiency? It is not easy to answer these questions, but we can
say that a urologist today must know all three methods for at
least two important reasons. The first is the need for conversion
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from robotic to laparoscopic or open surgery, when required. The
second is the fact that, although the approach and equipment
used in different types of radical prostatectomies are different,
the surgical anatomy is the same, and with more experience
gained from all three approaches, you will be a better surgeon,
i.e. robotic surgeon.
It has been shown that the learning curve of robotic RARP is
shorter compared to laparoscopic RARP and that fewer cases are
required to acquire sufficient knowledge 16, 17. To help robotic
surgeons, many companies provide training for urologists, from
e-learning and simulation training to dry and wet labs, where
surgeons mimic real conditions using animals or human corpses.
Moreover, some manufacturers require surgeons to go through all
these steps in order to become familiar with the technique and
obtain the necessary certification for its use 1.

Figure 1. Robotic setting in the operating theatre. There are three robotic hands
controlled by the operator. One is holding the camera and the other two are holding
instruments. Additional trocars are used for laparoscopic instruments controlled by
assistant surgeons.

There are many robotic surgical platforms in development
around the world, but only a few are approved for commercial
use. The Senhance™ was the first platform approved by FDA
since da Vinci. The Versius™ (CMR Surgical, Cambridge, UK)
is awaiting FDA approval, but has CE mark approval, and there
are reports of successful clinical colorectal surgery and preclinical urologic surgery 18, 19. The REVO-I system (Meere Company
Inc., Yongin, Korea) approved in Korea, has been successfully
utilized for Retzius-sparing robot-assisted radical prostatectomy
in 17 patients in 2018 20. Another system, the Avatera™ (Avateramedical GmbH, Jena, Germany) has recently been CE mark
approved and we can expect clinical results soon. The field of
robotic-assisted surgery is growing fast and novel systems are
emerging, however, except for the well-known da Vinci system,
the only one in a more widespread clinical use in urology is the
Senhance™ robotic system 21-23.

Figure 2. The position of surgeon at the operating console. Camera is controlled with
the eye tracking technology, while the other two robotic hands are controlled with
the laparoscopy-mimicking instrument handles. The console is equipped with haptic
feedback and ultra-high-definition 3D screen.

Our experience
In 2018 we acquired the Senhance™ robotic platform approved
by the FDA a year earlier for various surgical procedures, including urological (Figure 1, 2, 3.). This new platform is starting to
be used in a number of institutions, mainly in Europe 24, 25..
After the initial training provided by the company, we started
with the robotic adrenalectomy and renal surgery. Since November 2019 we have been performing RARP and are approaching
the first 100 cases. The Senhance™ robotic platform was our
first robotic platform and we had no previous experience with
robotic surgery, but we had extensive experience in the open and
solid experience with laparoscopic RP. We have published our
technique and initial results and we can state that RARP with
Senhance™ platform is a feasible and safe procedure, with acceptable functional and oncological results and with significantly
reduced costs compared to the da Vinci, mostly due to the use of
reusable instruments 22, 23. Although a real comparison with the
da Vinci system could only be possible if we had both systems, a
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Figure 3. Robotic instruments. From left to right: needle holder, scissors, monopolar
hook, monopolar grasper, bipolar grasper.
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comparison based on data from the literature and our experience
shows that the price of instruments is significantly lower than
the da Vinci system due to the use of reusable instruments.
In addition to significant cost reductions, Senhance™ offers
additional new benefits such as eye tracking technology, haptic
feedback, and a comfortable sitting position that are also important benefits. Such robotic platforms are a very good option for
institutions and countries that have limited financial resources,
but also want to offer their patients new minimally invasive
procedures that were not available before, or for which they had
to go abroad.
Conclusion
With increasing experience, we expect to further improve results
regarding morbidity, operative time, hospital stay and functional
as well as oncological results. Although da Vinci is still the most
common surgical platform, there are new robotic systems which
are already available or will be soon. The competition will bring
technical improvement, cost reduction and enable wider use of
RARP as shown in our case, all for the benefit of the patients.
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