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ROBOT-ASSISTED RADICAL PROSTATECTOMY
WITH DA VINCI XI- OUR INITIAL EXPERIENCE

Introduction: The last two decades have seen a dramatic change in
the surgical treatment of most urological diseases with the advent of robotic
surgical platforms. Technical improvements over the years have led to impro-
ved results in terms of oncological and functional outcomes. In fact, surgical
treatment of prostate cancer has undergone the most dramatic change, with
most cases now performed with a robot. Robotic surgery is also used for the
surgical treatment of bladder cancer, kidney cancer, ureteral reconstruction, and
other benign conditions. With the accumulation of additional experience and
the realization of longer-term results, robotic surgery plays a growing role in
the surgical treatment of many urological conditions.

In this abstract, we report our initial experience with the use of the
da Vinci Xi system in prostate cancer.

Material and Methods: For the period from 01.01.2020 to 01.05.2021,
137 robot-assisted radical prostatectomies were performed in our clinic on
patients with prostate cancer.

Results: All patients were operated on with the da Vinci Xi robotic
system. The operations were performed transperitoneally using 6 ports, 4 for
the robot and 2 for the assistant. The average operative time for the
performed operations was 160 minutes, with minimal blood loss. In two
patients we performed transfusion, no conversion of operations was required
in other patients. About half of the patients underwent extended pelvic
lymph node dissection due to the high risk of the patients.
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Conclusion: The Da Vinci robotic system achieves a minimally
invasive technique with the lowest levels of trauma and postoperative pain.
Recovery is significantly faster than with open surgery, and patients can
return to their normal routine as soon as possible.

Keywords: Robotic surgery, oncological, functional, robotic surgical
platform

Introduction

Prostate cancer is the most common cancer in men and second
leading cause of cancer-related deaths (C. J. Magnani et al., 2021). It repre-
sents the most frequent cancer diagnosed in men in Germany and Europe
(N. Westhoff et al., 2021).

According to the International Agency for Research on Cancer
GLOBOCAN, which provides cancer statistics for the year 2020 from 185
countries or territories worldwide and is based on the best available data of
cancer incidence from population-based cancer registries, prostate cancer,
with an incidence rate of 1,41 comes in second after lung cancer with an
incidence rate of 2,21 (J. Ferlay et al., 2021).

According to an update on the global cancer burden using the
GLOBOCAN 2020, estimates of cancer incidence produced by the Inter-
national Agency for Research on Cancer, there are 1,414,259 newly-diag-
nosed prostate cancer cases or 7.3% of all estimated 19,292,789 new cancer
cases in 185 countries worldwide (H. Sung et al., 2021). Efforts to build a
sustainable infrastructure for the dissemination of cancer prevention measures
and provision of cancer care in transitioning countries is critical for global
cancer control.

The most recent annual dynamics of age-adjusted (world standard)
incidence rates per 100,000 by year of prostate cancer diagnosis in Bulgaria
is illustrated in Fig. 1 (Cancer Incidence in Bulgaria, 2017). After a stable
increase until 2012, there is a decrease in the subsequent years, based on
available information.
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Figure 1 — Annual dynamics of age-adjusted (world standard) incidence rates per 100,000

by year of prostate cancer diagnosis in Bulgaria

According to an update on the global cancer burden using the
GLOBOCAN 2020, estimates of cancer mortality rates, produced by the
World Health Organization mortality database with information from 185
countries or territories worldwide, there are a total of 375,304 deaths of
prostate cancer and 3.8% of all estimated 9,958,133 cancer deaths in 185
countries worldwide (H. Sung et al., 2021).

The most recent annual dynamics of age-adjusted (world standard)
mortality rates per 100,000 by year of prostate cancer diagnosis in Bulgaria
is illustrated in Fig. 2 (Cancer Incidence in Bulgaria, 2017). It remains
relatively high during the last five years of registration available.
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Figure 2 —. Annual dynamics of age-adjusted (world standard) mortality rates per 100,000

by year of prostate cancer diagnosis in Bulgaria

399



In the past, the European and American societies have not recom-
mended prostate cancer screening with a prostate specific antigen, allowing
physicians to make this decision themselves (C. Julid-Romero ef al., 2021).
In 2012, the American United States Preventive Task Force recommended
to abandon the use of the prostate-specific antigen. This resulted in an
increased incidence rate of the metastatic prostate cancer and its mortality
rate as well. For the first time in 2018, the European Association of Urology
released new recommendations in favour of screening, based on the
prostate-specific antigen. In 2019, guidelines were updated with no changes
in their recommendations.

Results of the largest screening trials reveal that prostate-specific
antigen testing reduces the incidence rate of locally advanced and metastatic
prostate cancer and shows an effect on cancer-specific mortality as well (N.
Westhoff et al., 2021). Early diagnosis results in overdiagnosis and over-
treatment of insignificant cancer cases with comorbidity, and thus a more
individualized and risk-tailored modern strategy is needed. The German
Federal Joint Committee declines the financial coverage of this testing by
health insurance firms. Available validated instruments should accompany
the baseline prostate-specific antigen to optimize detection of clinically sig-
nificant prostate cancer.

Changes in screening guidelines, adoption of active surveillance, and
implementation of high-cost technologies have changed treatment costs of
prostate cancer.

The real-world costs of first-line prostate cancer management over
24 or 60 months following diagnosis using clinical electronic health records
for 2008-2018 linked with the California Cancer Registry and the Medicare
Fee Schedule are assessed in C. J. Magnani et al. (2021). In 3433 patients,
surgery (54.6% of cases) is more common than radiation (22.3% of cases)
or active surveillance (in 23% of cases). Two years following diagnosis,
active surveillance ($2.97 per day) is cheaper than surgery ($5.67 per day)
or radiation ($0.34 per day) in a favourable disease, while surgery ($7.17
per day) is less expensive than radiation ($16.34 per day) for unfavourable
prostate cancer.
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The health care costs and use one year after open radical prosta-
tectomy (in 9853 patients) and robotic-assisted radical prostatectomy (in
1604 patients) are comparatively assessed within a retrospective cohort
study of a US commercial claims database from January 1, 2013, to Decem-
ber 31, 2018 (K. E. Okhawere et al., 2021). The patients with robotic-
assisted radical prostatectomy have a statistically significantly higher cost at
the index hospitalization (p<0.001) but similar total cumulative costs obser-
ved within 180 days and one year after discharge. In these patients, one-year
post discharge health care use is statistically significantly lower for mean
numbers of emergency department visits (p<0.001) and hospital outpatient
visits as well visits (p<0.001). The reduced use of health care services
among these patients translates into additional savings of $2,929 (p<0.001)
and approximately 1.69 fewer days (p<0.001) missed from work for health
care visits.

Robot-assisted radical prostatectomy (RARP) is indicated for men
with prostate cancer with an acceptable lifetime expectancy. Historically,
the primary indication for RARP has been localized disease, but there has
been recent evidence that men with non-localized disease will likely
experience significant improvement in survival and, as such, are an indica-
tion as long as a complete discussion of risks, benefits, and complications
has been completed. Contraindications that may impact the decision for
RARP include a history of extensive abdominal or pelvic surgery, morbid
obesity, or extremely large prostates.

Materials and methods

For the period from 01.01.2020 to 01.05.2021, 137 robot-assisted
radical prostatectomies were performed in our clinic on patients with
prostate cancer.

Clinicodemographic information of our patient cohort is presented in
Table 1.
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Median age, yrs.(range) 62(50-78)
PSA ng/ml, n%
<5 17(12.4)
5-10 97(11)
>10 23(16.5)
Median BMI kg/m? (range) 22.65 (18.14- 30.08)
ASA score, n (%)
1 37 (27%)
2 70 (51%)
3 15 (11%)
4 15 (11%)
Previous abdominal or pelvic surgery, n.
Repair of bowel perforation 12
Herniorrhaphy 14
Laparoscopic cholecystectomy 9

IIEF-5, n (%)

22-25 92 (67%)
15-21 24 (17.5%)
pGScore, n (%)
343 48(35%)
3+4 31(23%)
443 30 (22%)
4+4 18 (13%)
345 2 (0.8%)
>4+5 8 (21.2%)
P- stage, n (%)
pT2 98 (71.5%)
pT3/T4 49 (28.5%)
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All patients were operated with the robotic da Vinci Xi system. The
operations were performed transperitoneally using 6 ports, 4 for the robot
and 2 for the assistant. (Fig.1).

Fig. 1 — Patient position and port placement

All procedures are performed under general anaesthesia. After the
patient is prepped and draped and a standard "time-out" completed, a Foley
catheter is gently placed. Next, a Veress needle is placed in Palmer’s point
in the left upper quadrant. Once the needle reaches the peritoneal cavity,
carbon dioxide is pumped into the abdomen via tubing from an insufflator,
creating a pneumoperitoneum at 20 mm Hg. As the pressure slowly rises to
20, the port sites are prepared. Once at 20 mm Hg, the first port, the camera
port is placed through a transverse incision just above the navel followed by
the remaining five ports all under direct vision. Once all ports are posi-
tioned, AirSeal is installed and activated and the pneumoperitoneum is redu-
ced to 10 mm Hg for the procedure, and in some cases to 8 mm Hg. Patients
are then positioned in the Trendelenburg position, allowing gravity to gently
pull the abdominal contents out of the pelvis, facilitating access to the
bladder and prostate, and reducing the risk of injury to abdominal organs.
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The legs are separated to facilitate docking of the da Vinci robot. Once the
patient is positioned, the robot is docked.

The main Surgical Steps are:

Releasing the bladder

Endopelvic fascia

Anterior and posterior bladder neck

Seminal vesicles and rectum

"Clipless" transection of the prostatic pedicles and the NVBs
DVC and urethral transection

A o

Rocco and Van Velthoven anastomosis

Results

The average operative time for the performed operations was 160
minutes, with minimal blood loss. In two patients we performed transfusion,
no conversion of operations was required in other patients. About half of the
patients underwent extended pelvic lymph node dissection due to the high
risk of the patients.

Discussion

A. Nathan ef al. (2021) state that robot-assisted radical prosta-
tectomy is associated with fewer intraoperative adverse events, reduced
blood loss and lower complication rates in localized prostate cancer patients
than open and laparoscopic surgery but delivers comparable oncological and
functional outcomes. The use of enhanced recovery after surgery pathways
improves patient’s recovery and experience, reduces costs and maintains
patient’s safety. New recommendations to reduce unnecessary postoperative
blood tests are suggested.

According to E.F. Faria et al. (2021), robot-assisted radical prosta-
tectomy for localized/locally advanced prostate cancer is comparable to
open radical prostatectomy in terms of cancer control and complication rates
while new evidence suggests that the robot-assisted radical prostatectomy
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may have better functional outcomes, especially with respect to patient’s
urinary incontinence and erectile dysfunction.

The differences in perioperative characteristics, surgical complica-
tions as well as in oncological and functional control between the extraperi-
toneal and transperitoneal robot-assisted radical prostatectomy are evaluated
using contemporary systematic review and meta-analysis of a total of 16
studies including 3,897 prostate cancer patients (M. Uy et al., 2021). The
extraperitoneal robot-assisted radical prostatectomy offers faster operative
time (mean difference of 14.4 min.); shorter postoperative stay length (mean
difference of 0.9 days) as well as decreased postoperative ileus rates (rela-
tive risk of 0.2; between 0.1 and 0.7 at a confidence interval of 95%) and
inguinal hernia formation (relative risk of 0.2; between 0.1 and 0.5 at a
confidence interval of 95%).

J. U. Stolzenburg ef al., (2021) compare a multicentre, randomized,
patient-blinded controlled trial in Germany, focusing on the functional and
oncological outcomes between robot-assisted and laparoscopic radical
prostatectomy at a follow-up of 3 months of 718 prostate cancer patients.
The difference in continence rates is 8.7% in favour of robot-assisted radical
prostatectomy (54% versus 46%; p=0.027). Robot-assisted radical prostatec-
tomy remains superior to the laparoscopic radical prostatectomy even after
adjustment for the randomization stratum nerve sparing and age >65 years
(hazard ratio of 1.40; between 1.09 and 1.81; p=0.008). A significant benefit
in early potency recovery is also identified.

Within a prospective, single-center, single-surgeon cohort of 70 con-
secutive prostate cancer patients undergoing robot-assisted radical prosta-
tectomy between January and December 2019, 35 patients operated on with
the urethral fixation technique in which the urethral stump is fixed to the
dorsal median raphe posteriorly and to the medial portion of the m. levator
ani posterolaterally are compared with a control group of 35 patients recei-
ving standard vesicourethral anastomosis only (V. Ficarra et al., 2021).
There is urinary continence recovery at three months after catheter removal
in 34 patients (in 97.14%) in group one and in 28 patients (in 80% of the
cases) in the control group (p=0.02). The patients in group one report
statistically significantly higher urinary continence rates even at one week
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and one month after catheter removal than those in the control group (68.6%
versus 45.7%; p=0.04 and 80% versus 54.3%; p=0.04, respectively). Ninety-
day postoperative complications are observed in one patient in group one (in
2.86%) and in four patients (in 11.43% of the cases) in the control group.

The anatomy and concepts of the nerve-sparing radical prostatectomy
are first conceptualized by P. C. Walsh & P. J. Donker in 1982. These authors
conclude that impotence after radical prostatectomy results from injury to
the pelvic nerve plexus that provides autonomic innervation to the corpora
cavernosa (P. C. Walsh & P. J. Donker, 2017). The various mechanisms of
injury to the neurovascular bundle lying in proximity to the prostate have
further compounded the concept of nerve-sparing in radical prostatectomy.

The nerve-sparing techniques can be intrafascial or interfascial based
on fascial dissections as well as antegrade or retrograde based on the sur-
gical approach (A. Kumar et al., 2021).

A. Kumar et al. (2021) list the following nerve-sparing techniques: veil
of Aphrodite technique (high anterior release), super veil technique, early retro-
grade release, hypothermic nerve-sparing robot-assisted laparoscopic prosta-
tectomy, modified clipless antegrade nerve-sparing robot-assisted laparoscopic
prostatectomy, flexible carbon dioxide laser fibre guided nerve-sparing robot-
assisted laparoscopic prostatectomy, potassium titanyl phosphate laser nerve-
sparing radical prostatectomy, laparoscopic Doppler ultrasound probe in nerve-
sparing robot-assisted laparoscopic prostatectomy, and transrectal ultrasound-
guided energy-free nerve-sparing laparoscopic radical prostatectomy.

A. Kumar ef al. (2021) review the introduction of nerve-sparing to
standard robot-assisted radical prostatectomy, which has positive results in
terms of functional outcomes in addition to the oncological outcomes. A.
Kumar et al. (2021) also review the current perspectives of nerve-sparing
robot-assisted radical prostatectomy in terms of applied anatomy of the
prostatic fascial planes, the neurovascular bundle, various nerve-sparing
techniques and postoperative functional outcomes. Variables such as preo-
perative risk assessments, baseline potency, surgical anatomy of individual
patients and surgeons’ expertise play a major role in the outcomes. A tailo-
red approach for each patient is required for applying the nerve-sparing
approach during robot-assisted radical prostatectomy.
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E. A. Sokolov et al. (2021) compare the efficacy and safety of unila-
teral or bilateral nerve-saving technique of radical prostatectomy between
117 prostate cancer patients aged >65 years and with 333 control patients
from January 2012 to December 2019. There are minimal differences bet-
ween both groups in erectile function 24 months after radical prostatectomy
with bilateral nerve-saving technique (84.2% towards 87.9%), and more
relevant differences with unilateral nerve-saving technique (53.8% towards
66.7%) (p=0.033). The performance of radical prostatectomy with nerve-
saving technique in elderly patients is not associated with additional oncolo-
gical risks. The bilateral nerve-saving technique provides high potency reco-
very results regardless of age.

Conclusion

RARP has shown to be an easily acquired laparoscopic technique,
with shorter learning curves that rival the open procedure as best practice.
We have witnessed a paradigm shift from open to robotic radical prosta-
tectomy as the procedure of choice worldwide. When compared with the
open approach, early studies indicate that robotic prostatectomy has equal
outcomes in short-term oncologic control, continence, and potency with
potentially favourable perioperative outcomes such as blood loss and tran-
sfusion rates, minor complications, narcotic use, convalescence, and length
of hospital stay. Initial long-term oncologic and quality-of-life outcomes
have also demonstrated similar outcomes to open radical prostatectomy.
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