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Abstract Objective: To report the outcomes of intra- and extra-peritoneal robot-assisted
radical prostatectomy (RARP) and robot-assisted radical cystectomy (RARC) with Hugo�
robot-assisted surgery (RAS) system (Medtronic, Minneapolis, MN, USA).
Methods: Data of twenty patients who underwent RARP and one RARC at our institution be-
tween February 2022 and January 2023 were reported. The primary endpoint of the study
was to report the surgical setting of Hugo� RAS system to perform RARP and RARC. The sec-
ondary endpoint was to assess the feasibility of RARP and RARC with this novel robotic platform
and report the outcomes.
Results: Seventeen patients underwent RARP with a transperitoneal approach, and three with
an extraperitoneal approach; and one patient underwent RARC with intracorporeal ileal
conduit. No intraoperative complications occurred. Median docking and console time were
12 (interquartile range [IQR] 7e16) min and 185 (IQR 177e192) min for transperitoneal RARP,
15 (IQR 12e17) min and 170 (IQR 162e185) min for extraperitoneal RARP. No intraoperative
complications occurred. One patient submitted to extraperitoneal RARP had a urinary tract
infection in the postoperative period that required an antibiotic treatment (Clavien-Dindo
Grade 2). In case of transperitoneal RARP, two minor complications occurred (one pelvic hema-
toma and one urinary tract infection; both Clavien-Dindo Grade 2).
Conclusion: Hugo� RAS system is a novel promising robotic platform that allows to perform
major oncological pelvic surgery. We showed the feasibility of RARP both intra- and
extra-peritoneally and RARC with intracorporeal ileal conduit with this novel platform.
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1. Introduction

Robot-assisted surgery (RAS) is a widespread approach in
urology, particularly in case oncologic pelvic surgery. The
main indication of robot-assisted pelvic surgery is repre-
sented by robot-assisted radical prostatectomy (RARP). This
technique showed a decreased rate of readmission and
blood loss, even if no superiority was demonstrated in terms
of functional or oncological outcomes compared to the
open approach [1,2]. Furthermore, in the last decade,
robot-assisted radical cystectomy (RARC) has become a safe
and feasible technique which is generally accepted in case
of less than or equal to pathological tumor stage 2 (pT2)
bladder cancer [3].

After many years of monopoly of the medical robot
systems market, recently some relevant patents of robotic
platforms expired and have led to the rise of several robotic
platforms. The arrival of new robotic platforms on the
market may contribute to a decrease of the cost of robotic
surgery and detailed cost analysis and comparison between
all the platforms are needed [4]. The performances of
these new robotic platforms have been evaluated in some
single-center series, especially in the area of pelvic surgery
[5e9]. We reported our experience with Hugo� RAS system
(Medtronic, Minneapolis, MN, USA) in pelvic oncological
surgery describing the surgical setting of RARP and RARC
performed with this novel robotic platform.

2. Patients and methods

2.1. Population

Data of twenty patients who underwent RARP and one RARC
at our institution (Fundació Puigvert, Barcelona) between
February 2022 and January 2023 were reported. Notably,
the surgical activity with this new platform was paused for
4 months due to a structural defect of the robotic scissors
that caused a premature deterioration. The possibility to
perform RARP or RARC with Hugo� RAS system was sub-
jected to the availability of the surgeon, the trained team,
and the robotic platform that is currently employed for
other robotic surgeries (ureteral reimplantation, partial
and radical nephrectomy).

This study was conducted in accordance with the prin-
ciples of Good Clinical Practice and the Declaration of
Helsinki; all patients signed an informed consent; and the
study was approved by the internal ethic committee of the
hospital (approval number: C2021/33).

2.2. Endpoints and variables

The primary endpoint of the study was to report the surgical
setting of Hugo� RAS system to perform RARP and RARC. The
secondary endpoints were to assess the feasibility of RARP
and RARC with this novel robotic platform and report the
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outcomes. All patient candidates to RARP were investigated
with a multiparametric magnetic resonance imaging (MRI)
prior to prostate biopsy, if not contraindicated (e.g., in case
of end stage renal disease). An abdominal and chest contrast
enhanced computed tomography scan was performed in case
of bladder cancer. Pre-, intra-, and post-operative data were
collected. Post-operative complications were graded ac-
cording to Clavien-Dindo classification [10]. We reported
categorical variables as frequencies. Continuous variables
(i.e., patient age) were reported as medians and inter-
quartile ranges (IQRs). All statistical analyses were per-
formed using R software Version 4.1.3 (R Foundation for
Statistical Computing, Vienna, Austria).

2.3. Patient and trocars positioning

All patients were positioned in supine position with a
30-degree (�) Trendelenburg position with the legs 30�

abducted.
In case of a transperitoneal RARP, a 11-mm trocar for the

endoscope was placed supra-umbilically and then two
8-mm robotic trocars were placed 5 cm below the umbili-
cus, maintaining 7 cm from the endoscope trocar. An 8-mm
trocar for the fourth arm was placed on the left side of the
abdomen laterally to the left-hand trocar. A laparoscopic
12-mm trocar for the assistant was placed in the right
abdomen laterally to the right-hand arm (Fig. 1). A 2-cm
distance among trocars and bony prominences was
maintained.

In case of extraperitoneal RARP, the same trocars place-
ment scheme of transperitoneal RARP was adopted, while
the endoscope trocar was placed sub-umbilically (Fig. 1).

In case of RARC, the same scheme of transperitoneal
RARP was adopted with the only difference that an addi-
tional 5-mm trocar for the assistant was placed between
the endoscope and the right-arm trocar (Fig. 2).

2.4. Carts positioning

The operative room setting was the same for all the pro-
cedures (Fig. 3). The endoscope cartwas placed between the
patient’s legs with an angulation between the cart and the
operative table (docking angle) of 175� and a 45� tilted down
position; the surgeon’s left-hand cart was placed to the left
of patient’s legs at a 140� docking angle and a 30� tilted down
position; the surgeon’s right-hand cart was placed to the
right of patient’s legs at a 225� docking angle and a 30� tilted
down position; finally, the fourth arm cart was placed upper
to the left-hand cart at a 105� docking angle and a 30� tilted
up position. All the carts were placed at a distance of
45e60 cm from the operative table.

2.5. Surgical technique

All procedures were performed by experienced robotic
surgeons (performed more than 150 cases; Bravo A, Palou J,
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Figure 1 Trocar placement in RARP. In case of extraper-
itoneal RARP, the endoscope trocar was placed sub-umbilically
(red line); in case of transperitoneal RARP, the endoscope
trocar was placed supra-umbilically (blue line). RARP,
robot-assisted radical prostatectomy.

Figure 2 Trocar placement in robot-assisted radical
cystectomy.

Asian Journal of Urology 10 (2023) 461e466
and Gaya JM). All members of the surgical team received
the official training by Medtronic (Minneapolis, MN, USA).
No changes in anesthesiologic procedures were necessary
compared to those performed with standard laparoscopic
or robotic surgery. In RARP, extended pelvic lymphade-
nectomy was performed in case of preoperative risk for
nodal involvement more than 5% [11] or 7% [12].

The extra- or intra-peritoneal approach was selected
according to the prior history of major abdominal surgery,
the necessity of performing lymphadenectomy, and the
patient tolerance to pneumoperitoneum. In case of an
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extraperitoneal RARP, the working space was created with a
balloon-trocar under direct vision (Supplementary Video 1).

Supplementary video related to this article can be found
at https://doi.org/10.1016/j.ajur.2023.05.003

The case of RARC was performed transperitoneally, with
an ileal-conduit urinary derivation and a Wallace type 1
uretero-enteric anastomosis performed intracorporeally.

All the surgeries were performed using a Cadiere forceps
in the fourth arm, a fenestrated or a Maryland bipolar
forceps in the left-hand arm, and a monopolar scissor in the
right-hand arm. For suturing, two large needle drivers were
employed (Fig. 4). The specimens were extracted through a
Pfannenstiel incision.

3. Results

3.1. Transperitoneal RARP

Seventeen patients underwent RARP with a transperitoneal
approach at our institution. Demographic data are listed in
Table 1. Median age was 64 (IQR 59e69) years, with a me-
dian prostate-specific antigen of 6.4 (IQR 5.1e9.4) ng/mL.
At preoperative MRI median prostate volume was 35 (IQR
30e56) mL. In two cases, extracapsular extension was
suspected at MRI. Median docking and console time were
12 (IQR 7e16) min and 185 (IQR 177e192) min for trans-
peritoneal RARP, 15 (IQR 12e17) min and 170 (IQR 162e185)
min for extraperitoneal RARP, respectively. Median esti-
mated blood loss was 200 (IQR 150e250) mL. No intra-
operative complications occurred. Median length of
hospital stay was 3 (IQR 2e4) days.

3.2. Extraperitoneal RARP

Three patients were treated with an extraperitoneal
approach. The individual features of each patients are lis-
ted in Table 2. No intraoperative complications occurred.
One patient had a urinary tract infection in the post-
operative period that required an antibiotic treatment
(Clavien-Dindo Grade 2).

3.3. RARC

A 71-year-old men with a history of very-high risk
non-muscular invasive bladder cancer (Bacillus
Calmette-Guerin unresponsive) was proposed for RARC with
intracorporeal ileal conduit. Operative time was 360 min;
estimated blood loss was 200 mL; and patient was dis-
charged after 6 days. No intra- or post-operative compli-
cations were recorded, neither failure of the robotic
system.

4. Discussion

In this single-center series, the settings and feasibility of
extra- or intra-peritoneal RARP and RARC with Hugo� RAS
system have been shown. Some characteristics of this ro-
botic platform should be underlined to facilitate the

https://doi.org/10.1016/j.ajur.2023.05.003


A

B C

Patient’s head

Patient’s feet

DA 105°
−30° tilt

DA 140°
−30° tilt

DA 175°
−45° tilt

DA 225°
−30° tilt

Figure 3 Carts positioning and DAs in case of pelvic surgery
with Hugo� robot-assisted surgery system. (A) Operating room
setting with carts disposition, DAs, and tilt inclination of the
robotic arms; (B) DA defined as the angle between the cart and
the bed; (C) Tilt defined as the angle between the cart and the
first part of the robotic arm. DA, docking angle.

Figure 4 Intraoperative view of Hugo� robot-assisted sur-
gery system. (A) Closure of dorsal venous complex during an
extraperitoneal RARP; (B) Dissection of the prostate apex
during a transperitoneal RARP; (C) Wallace type 1 urinary
derivation during robot-assisted radical cystectomy. RARP,
robot-assisted radical prostatectomy.

Table 1 Preoperative, intraoperative, and postoperative
characteristic of patients treated with transperitoneal
robot-assisted radical prostatectomy.

Variable Result

Patient, n 17
Agea, year 64 (59e69)
BMIa, kg/m2 27 (24e27)
PSAa, ng/mL 6.4 (5.1e9.4)
ISUP grade group at biopsya 2 (2e3)
Prostate volume at MRIa, mL 35 (30e56)
ECE at MRIb 2 (11.8)
Positive DREb 7 (41.2)
Docking timea, min 12 (7e16)
Console timea, min 185 (177e192)
Postoperative complicationb

Pelvic hematoma (CD Grade 2) 1 (5.9)
UTI that required antibiotic treatment
(CD Grade 2)

1 (5.9)

Pelvic bleeding that required a TAE
(CD Grade 3a)

1 (5.9)

Estimated blood lossa, mL 200 (150e250)
Length of hospital staya, day 3 (2e4)
ISUP grade group at final pathologyb

ISUP 1 1 (5.9)
ISUP 2 9 (52.9)
ISUP 3 5 (29.4)
ISUP 4 0 (0)
ISUP 5 2 (11.8)

T stage at final pathologyb

pT2 14 (82.4)
pT3a 3 (17.6)

Positive surgical marginb 5 (29.4)
Postoperative PSA at 3 monthsa, ng/mL 0.009 (0.006e

0.045)

BMI, body mass index; CD, Clavien-Dindo; DRE, digital rectal
examination; ECE, extracapsular extension; ISUP, International
Society of Urological Pathology; MRI, magnetic resonance im-
aging; PSA, prostate-specific antigen; TAE, trans-arterial
embolization; UTI, urinary tract infection.

a Values are presented as median (interquartile range).
b Values are presented as n (%).
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adaptation of robotic surgeons to the technology. In
particular, the design of the open console with specific
hand-controllers and the modularity of the robotic arms are
the main novelties that should be carefully analyzed.

The open console allows a direct communication be-
tween the robotic surgeon and the operating room staff,
and eases the consultation of external devices such as
rapid consultations of radiological images, ultrasound im-
ages, and three-dimensional reconstructions. The surgeon
needs to wear dedicated glasses in order to achieve a
three-dimension vision. The endoscopic vision is provided
by Karl-Storz through a 3D Tipcam S� laparoscopic camera
(Karl-Storz SE&Co. KG, Tuttlingen, Germany). The
hand-controllers have a “pistol-like” ergonomic design
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with intuitive controls. The rotation of the wrist may be
enhanced achieving an angle of wrist-rotation up to 529� to
facilitate the movements of the needle-driver and improve
the ergonomics especially during the urethro-vesical
anastomosis.

The robotic arms are mounted on separated carts, de
facto forming distinct modules. The modularity of this
system allows different settings for surgery such as a three-
or four-arm configuration. On the other hand, the four
separate carts occupy more space and require more storage
space than a single cart platform. Arms and carts tend to be
cumbersome and may limit the space of the bed-side
assistant.

The performances of Hugo� RAS system have already
been assessed in some urological procedures, showing a
short learning curve in experienced robotic surgeons
[13e16]. The feasibility of RARP was explored on cadavers
allowing the setting of the robotic platform to be tested



Table 2 Preoperative, intraoperative, and postoperative
characteristic of patients treated with extraperitoneal
robot-assisted radical prostatectomy.

Characteristic Patient

No. 1 No. 2 No. 3

Age, year 65 62 56
BMI, kg/m2 27 24 26
PSA, ng/mL 4.4 30.0 5.4
ISUP grade group at biopsy 2 2 1
Prostate volume at MRI, mL 46 55 34
ECE at MRI 0 0 0
DRE Negative Negative Positive
Docking time, min 20 15 10
Console time, min 200 170 155
Postoperative complications 0 UTI (CD

Grade 2)
0

Estimated blood loss, mL 150 250 100
Length of hospital stay, day 3 3 4
ISUP grade group at final

pathology
3 3 2

T stage at final pathology 2 3a 2
Positive surgical margin 0 1 0
Postoperative PSA at 3

months, ng/mL
0.002 0.180 0.003

BMI, body mass index; CD, Clavien-Dindo; DRE, digital rectal
examination; ECE, extracapsular extension; ISUP, International
Society of Urological Pathology; MRI, magnetic resonance im-
aging; PSA, prostate-specific antigen; UTI, urinary tract
infection.
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[17]. The first performances of Hugo� RAS system were
assessed in a case-series published by Ragavan et al. [18]
demonstrating the setting of this robotic platform in pros-
tate (simple prostatectomy [nZ1] and radical prostatec-
tomy [nZ3]) and renal surgery (robot-assisted
nephrectomy [nZ3]) and showed good results in terms of
feasibility and safety. Recently, Bravi et al. [19] published
the first large series of more than one hundred RARPs per-
formed with Hugo� RAS system, assessing the safety and
versatility of this robotic platform, showing a median
operative time of 180 (IQR 145e200) min and a rate of
complications (7% for all complications and 2% for major
complications) comparable to series of RARP performed
with other surgical platforms.

On the other hand, this is the first report that provides
evidence on the performances of Hugo� RAS system in the
setting of RARC and RARP performed extraperitoneally. The
aim was to provide a standardized operative room and
docking setting to approach the major urologic pelvic sur-
geries with Hugo� RAS system. We modified the trocar
position scheme proposed in the literature by placing the
4th arm trocar distally and positioning it in line with other
arms (Figs. 1 and 2). This configuration was studied to
permit the 4th arm to reach without difficulties all the
anatomical structures during the surgery. Especially, it
demonstrated its usefulness during the nerve-sparing step
when dissecting the left neurovascular bundle. Depending
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on the prostate conformation, we sometimes change the
position of instruments between the left and the 4th arm,
de facto limiting any potential clashing between robotic
arms.

Reports from different centers are necessary to confirm
the maneuverability of this robotic platform and the
feasibility to perform major oncological surgeries with this
novel platform. We strongly recommend ex-vivo training in
dry or wet laboratories to tailor the cart positioning and
docking setting to the characteristics of the operating room
and the usual setting of each center. Studies to investigate
the learning curve and the outcomes of Hugo� RAS system
in novice robotic surgeons or in robotic naı̈ve centers are
needed. These considerations extend to all new robotic
platforms in order to prevent erroneous surgical settings
before translating to patients. On the other hand, the
adoption of this novel platform in centers with an estab-
lished robotic experience requires a very steep learning
curve after a short training course. The transferability of
surgical skills has been already demonstrated to be quick
among platforms [20].

The study is not devoid of limitations such as its nature
of case-series and the relatively small number of patients
may limit the generalizability of the findings even if the aim
of the study was to report the setting and the feasibility of
RARP and RARC with this novel robotic platform; the rela-
tively low number of patients could also suggest a bias in
patients’ selection. In our center, more than 50% of the
prostatectomies are performed laparoscopically and only
selected patients are selected for robotic cystectomy (e.g.,
early cystectomies in patients with non-muscle invasive
bladder cancer or selected patients with T2 bladder can-
cer). Also, the cases are distributed between Hugo� RAS
and Da Vinci platforms.

Our results support the recent literature about the
feasibility of RARP with Hugo� RAS system and add addi-
tional important insights about this novel platform to
perform extraperitoneal RARP and RARC with intra-
corporeal urinary diversion. Further studies with larger
series of patients are needed to confirm these preliminary
findings.

5. Conclusion

Hugo� RAS system is a novel promising robotic platform
that allows to perform major oncological pelvic surgery. We
showed the feasibility of RARP performed both intra- and
extra-peritoneally and RARC with intracorporeal ileal
conduit with this novel platform.
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