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INTRODUCTION

The adoption of novel multi-port, single-port
and modular robotic platforms has significantly in-
creased in the last years (1). The majority of these new
systems are currently installed as additional platforms
in centers where DaVinci multiport systems are already
available. However, in a few settings they represent the
first robotic system available, as an alternative to lapa-
roscopy or the traditional open approach (2, 3).

The lower costs entailed by the competition
between new robotic systems (4), together with a
potentially improved surgical robustness have led
to this wide implementation. The novel multiport
systems bring forward several features that could
enhance the operating room experience: the open
console is potentially more ergonomic and facilitates
communication between the surgeon and the other
team members (5), the independent modular robotic
arms allow for a more flexible positioning (6) and the
possibility of haptic feedback overcomes some con-
cerns regarding the standard DaVinci platform.

Moreover, the single-port system decreases
even more the invasivess of the surgical procedures
and allows the development of innovative types of
approach, such as transvesical for radical prostatec-
tomy (7) or supine-anterior retroperitoneal approach
for upper urinary tract surgery (8), regionalizing the
surgery and leading to the extension of the surgical
indications in complex patients with previous ab-
dominal procedures.

The urologic surgery landscape has already
changed by the adoption of these new platforms. The
aim of this systematic review is to show an overview
ofthe preliminary clinical outcomes of the procedures
performed with new robotic systems (multi-port and
single-port), assessing their particular features and
safety profile at the beginning of the learning curve
of these new platforms. The importance of the cur-
rent paper resides in the fact that it provides the first
comprehensive analysis of similar procedures per-
formed multi-port and single-port systems, aiming to
act as an initial basis for decision-making in centers
wanting to increase their number of robotic systems.

MATERIALS AND METHODS

Search strategy

A systematic literature search was performed
on 15th May 2023 on PubMed, Embase, Scopus and
Web of Science databases, to identify articles on new
robotic systems. The study protocol was registered
on PROSPERO (registry number CRD 42023437863).

The search strategy used the PICO criteria (9):

P (population): patients undergoing
transperitoneal or retroperitoneal ab-
dominal urologic surgery

| (intervention): transperitoneal/ retro-
peritoneal abdominal urologic surgery
using robotic systems (multi-port and
single-port) approved after 2014 (alter-
natives to the standard DaVinci Xi or SI)
C (comparator): transperitoneal/retro-
peritoneal urologic surgeries performed
with different types of new robotic sys-
tems (multi-port and single-port) ap-
proved after 2014 (alternatives to the
standard DaVinci Xi or SI)

O (outcome): perioperative, functional
and oncologic outcomes

S (study design): original studies

The search string is available in Supplemen-
tary file 1.

Article selection

Articles were selected according to the
Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) (10) (Figure-1). We in-
cluded in the current review all English-language
original papers presenting clinical evidence on new
robotic platforms used for abdominal urologic sur-
gery. Letter to the editor, review articles, preclinical
studies, studies including animals or cadavers and
studies not presenting outcomes of interest were
excluded. Video articles and brief correspondence
papers were included if they presented clinical out-
comes of interest.
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Figure 1- PRISMA flow diagram for study screening and selection.
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1276 articles excluded with reason:
- No original articles: 350
- Preclinical/ animal studies: 56
- Previous DaVinci systems: 302
- Other: 568

358 articles identified for the eligibility

Eligibility

.
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Inclusion

- 49 single-port

287articles excluded :
- Studies not providing any outcome of interest;
- Non matching with the inclusion criteria

71 Studies included in the present systematic review

- 22 multi-port: 2 Hinotori, 9 Hugo-RAS,, 4 Kang-DUO, 1
Revo-l, 5 Senhance, 1 CMR Versius

Four authors (CB, EL, FM, FT) independently
screened the articles based on the inclusion and ex-
clusion criteria. In case of disagreement, another au-
thor helped to reach consensus (MW). Similarly, the
selected papers were assessed for eligibility by four
authors (CB, DD, FM, MP) and another author helped to
reach consensus (FP, IA). References from the selected
articles were manually reviewed to identify supplemen-
tary relevant studies. To avoid duplication of patients, in
case of series from the same center, the paper with the
highest number of cases was considered.

Risk-of-bias assessment

All papers included in the present systematic
review were assessed for the risk of bias using the
ROBINS-I tool for non-randomized studies of inter-
vention by three authors (EL, NL, MW) (11).
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Assessment of study quality and level of
evidence

Study quality was assessed by three authors
(FT, CW, DD) based on the Newcastle-Ottawa scale
(12) and the level of evidence was assessed accord-
ing to the Oxford Centre for Evidence-Based Medi-
cine (13).

Data extraction and analysis

Data was extracted into an a priori created
database by 4 authors (IA, FP, MW, GS). Continuous
variables reported as median (range) were converted
to the mean £ standard deviation (SD) using a desig-
nated formula (14). If the parametric distribution was
unknown (i.e., the mean and SD couldn't be calculat-
ed), those data were excluded from the pooled analy-
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sis. After converting to mean £ SD, the data were fur-
ther expressed as the mean with a 95% confidence
interval (Cl). The weighted mean was then used to
calculate the overall mean for variables measured
in multiple studies. Proportions were used to repre-
sent categorical variables. Data were graphically dis-
played when possible. No further comparative analy-
ses were performed.

Types of new robotic systems

Our search identified 6 multiport novel ro-
botic system and one single-port system already
used in the clinical practice. The characteristics of
these systems are presented hereby.

Hinotori

Hinotori system, developed by Medica-
roid Corporation (Japan), consists of a console,
patient and video cart which are similar to DaVinci
system. However, Hinotori provides an additional
degree of freedom for the arms and computer-
control over their movement, aiming to minimize
external conflicts (15). Also, the robotic arms are
not docked with the ports, increasing the avail-
able space for the bedside surgeon (16).

Hugo-RAS

Hugo-RAS, a robotic system developed
by Medtronic, is the platform available most fre-
quently after the standard Da Vinci system. This
system has several novel features (17), such as the
open console with 3D screen, which facilitates
the communication between the surgeon and the
team members. Moreover, it a modular system,
consisting in 4 independent arms allowing for a
more versatile configuration. The tilting and dock-
ing angles can be set differently for each arm, in
order to avoid external collision and allow access
to multiple anatomic quadrants. The hand-control-
lers have a ,pistol-like” design, which can improve
the surgical gesture ergonomy. Another important
feature is the built-in computer and dedicated app
able to record all surgical procedures and perform
automated analytics.

Kang-DUO

Kang-DUO is a self-developed ro-
botic system by SuZhou Kang Duo Robot, China. It
consists in an open console, a three-arm surgical
cart and a video tower. The novelty of this system
is represented by the passive polarizing 3D glass-
es, which enable the control of robotic instruments
without flexion of the surgeon's neck (18). The 3D
display system is compatible with various 3D lapa-
roscopic camera producers, which can potentially
reduce the costs (19).

Revo-I

Revo-l is a robotic platform developed
by Meerecompany, Korea. Its components are
similar to the DaVinci multiport platform, with a
closed console, patient cart with 4 robotic arms
and video cart. Collision warning messages are
integrated in this platform in order to overcome
the lack of haptic feedback (20).

Senhance

Senhance is another novel multiport
modular robotic platform, developed by TransEnterix
Inc. It has an open console configuration, with hand-
controllers similar to the laparoscopic instruments. It
uses standard non-wristed laparoscopic instruments
with haptic sensing incorporated. The eye-tracking
camera movement and head controlled zoom motion
are important features of this system (21).

Versius CMR

Versius platform is the second most
commonly used new robotic multiport platform in
Europe after Hugo-RAS. It is a modular system with
four separate arms. The surgeon console is open with
a 3D screen. The instrument tips have seven degrees
of freedom. A novel feature included in this system is
the transfer of all the controls onto the handheld joy-
sticks, removing the need for foot pedal control (22).

Da Vinci single-port
The Da Vinci single port system developed
by Intuitive™ was available only in the US at the end of
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2018, after FDA approval. Recently, it is also available
in several high-volume centers in Europe. The aim of
this system is to decrease the surgical morbidity and
invasiveness, but at the same time increase the ver-
satility and allow access in difficult surgical sites. It
consists of a single trocar through which a flexible
camera and three bi-articulated instruments are in-
troduced (23). The surgeon console is similar to the
previous Da Vinci systems.

RESULTS

Overview of the included studies

The initial search identified a total of 2925
papers. After screening and eligibility assessment, 71
studies met the inclusion criteria and were included
in the current review: 49 on single-port system and
22 on multi-port systems. Six novel multi-port sys-
tems already used in clinical practice were identified:
Hinotori, Hugo-RAS, Kang-DUO, Revo-l, Senhance
and Versius. The majority of the included studies are
retrospective case series, with only one randomized-
controlled trial and few propensity-score matched
analyses.

Bias assessment, level of evidence and
study quality

All the included studies were rated to have
intermediate quality according to Newcastle-Ottawa
scale. The quality assessment and level of evidence
for the included studies is reported in Supplemen-
tary Table-1. Risk of bias assessment is presented in
Supplementary Table-2.

Overall findings

Demographic data and clinical outcomes of
the included studies are presented in Tables 1 and 2.

The most frequent procedures performed
with new robotic systems were robotic-assisted radi-
cal prostatectomy (RARP) (Hinotori, Hugo-RAS, Re-
vo-l, Senhance), followed by robotic-assisted partial
nephrectomy (RAPN) (Hinotori, Kang-DUOQ, Versius).

Da Vinci SP system has been extensively used
for all urologic procedures in the US, from RARP to

robotic-assisted kidney autotransplantation (RAKAT).
For RARP, several new types of approach have been
developed, such as transvesical and perineal.

Radical Prostatectomy

Focusing on evidence reporting periopera-
tive results on RARP, a total of 1879 patients were
analyzed (all data are depicted in Figures 2a and
b). In particular, 1345 RARP were performed with Da
Vinci SP (46, 48, 49, 51, 54, 56-60, 62, 63, 66, 67, 69,
70, 72,77, 81, 82, 84, 86, 88, 92), 304 with Senhance
system (40, 41, 43), 151 with Hugo RAS (26, 27, 29, 34),
33 with Revo-I (39), 30 with Hinotori (25) and 16 with
Kang-DUO (36). The operative time was around 200
minutes for the majority of robotic platforms, rang-
ing from a mean of 96.79 minutes for Kang-DUO to
a maximum of 231.8 minutes for Hinotori. Only 3 in-
traoperative complications were recorded (all in the
Da Vinci SP group, 0.22%) and only 9 conversions
were recorded (all in the Senhance group, 2.9%).
Overall postoperative complications rate was around
8%, whilst major postoperative complications rate
ranged from 1%, for Revo-l and Senhance groups to
10% in case of Hinotori series. Overall, the length of
stay was underreported; it ranged from a minimum of
1.55 days in the Da Vinci series to 5 and 6.4 days for
Revo-l and Kang-Duo groups, respectively.

Focusing on oncological outcome, the PSM
rate was 10% in case of Hugo RAS, 13% in case of
Hinotori, 25% in case of Da Vinci SP and Kang-DUO,
30% in case of Senhance and 48% in case of Revo-l.
Finally, the functional outcomes were underreported.
The urinary continence at 3 months of follow-up was
72% in Da vinci SP series, 77% in Hugo-RAS group
and 88% in Kang-DUO group. Post-operative erectile
function was not reported in these preliminary series.

Partial Nephrectomy

A total of 255 patients who underwent RAPN
were analyzed, with all data depicted in Figures 3a
and b. Specifically, 160 RAPN procedures were per-
formed with Da Vinci SP (52, 53, 61, 74, 80, 87, 89, 90),
49 with Kang-DUO (38), 30 with Hinotori (24), 10 with
Hugo-RAS (31), and 6 with Versius (45). The operative

Int Braz J Urol. 2025; 51(4): €20250007 | 1de5



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

(616 4OI)

%20'LL 61 ueIpaW
20UBURUOD
: plaiA apou
owe ydwAq
%L L1E (€ (58 (S21-5p1 (00z (0£-09
soUBUOD (%6'8) 0L zd yone -05240I) YD OSL  -SvlHDI) (62-v2 4oI) 59 |eauojadsuer, anoadsosey (62) €202
ow| INSd [[e1a70  (%9'69) 82 uelpaiy (%8) 6 0 00y UBIPAN  UBIPSN 8L UBIPSN  HDI) 92 IINgG UEIPaly (%001) Wzl uelpsy 2l ddvy Syy-0BnH  sauies ase) e 39 ‘neig
: Juawaoe|das
WM_N :M__MM__LV (e 0-£=<Q0  Jeays pannd (az8 (8pl-101 (9129 (82)
~ dn-mojjoy Clel)ig (9%1) Jejodouopy -00eHDN)  HoNgel (08rlelyd)  (§0€-Se HOI) HoI 2L Jeauoy onposdsonsy  bz02 1819
181} 18 Yewp UBIpa) g |[eeno (%9) 1 0 007 UeIpaN  UeIpajy  GOLUBIPBN  S'8Z IINg Uelpai %00L) N 0Z UepalN  Og  -tadsuendsyd Syd-oBnH  sauss ase ‘lzzenss|eg
%00l
SyoOM 17 B
VSd 9|qe
-Jo9j9pun
%9¢
INSd €1d Boz>
%09 (ez 1Lz SWINJOA 3Je1Sold (29-66
30UBURUOD (%€€e) § eud uol) 2 (01€-001 4O €1z 4ol (8z'cz HOI) HoI) 29 [eauojuadsuel anpoadsomay  (£2) €202
oE._ NS IIe1oA0  (%EEL) 1L uelpapy (%99) | 0 00€ uelpajy GEZUBIPAN 62 IING UeIpay %0 (%001) W GL  ueIpay Sl ddvd Syy-0BnH  sauesase)  ea ‘Oueyy
(961¢ |eauojuadsuel) annoadsonay (92) €202
as)elzl  (g8v as)asl %0 (%00L) N £ L dyvy Svd-obny  ssussese)  |eie‘0lelol
Svy-obnH
sulw |g-8
abues awn
(%08) (wstjoqua K1an0281
ZINSd €1d Kseuow|nd ‘awny
‘snaji onAjesed  anljesado
(%L2) ‘aBexes) pabuojoid
ZINSd z1d onowojseue) o} buipes|
'S10119
(%€ v 2ud €=<00  9|qesan0al (egzs (er8s (igzas) (v2'9) |eauojiadsuer anvadsosay (52) ze0z
INS I[19A0  (%9'98) 92 (%01) € 14 V/N (6651 0S) 061 AS) 92291 as) ez L7'€2 INg Ues %EE)y  (%00L)INOE 969 0€ ddvd HojouH selssese)  '[els ‘ejeuly
\1- pue (%€'€) osed
QMM.NO_N_. sz | - sanuiw
Ndvd 1aye 5 <ouh
Kionooai $8-9t
Yjuow | pue
| Aep Y00 02§ €y Bupinbas 161-€2 89¢-¢el 89100s TYNIH (%eee) abuey
usBueLD abues’g] abuesy uonounyjew 2le-Gobues  abuei'go,  abuel‘s/| ueIpaw ‘Wl gz 401(%999) (ueipaw) |eauojuadsue} aAloadsold (¥2) €202
_.._m_qu %0 NSd UEIp3|N  UBIpay €0d0 =<0 juawdinba VYIN ‘6€ ueIpay Uelpajy Uelpajy 9IS Jownj} uelpaw (%99¢) 8 N 02 29 0€ Ndvd HojouH souss ase)  [e 10 ‘eAIN
HojoulH
as
Fueaw (@S +)
“(unw) ueaw 10IJu0d (as¥) (as¥) (as¥)
(%)u‘Bueys  awn ‘(skep) (%) u JuswInisul ueau (ju) ueaw  (QSF) uesw (9%)u ‘A1abins ueaw  sjusijed wajshs
sawoono  sawodno  [ealbojoyied elwayosl  Aejsjo  ‘suoned)dwod uonounjew suonedldwiod  ssojpoojq  ‘(ulw)awr  ‘(uiw) swiy |euiwopage (%)u ‘(s1e9k) j0 ainp 110404
|euopoun4  2160j0ouQ 1 wiepyy  ybus  aaneladoisod walshs  anyesadoenu|  pajewnisy 9|0Su0) anjesadg  uonduosap poyod snoinald ‘lapuan) aby JequnN -e00idjoadAl  joedAL fpmsjoadf]  Joyinejsiy

'swayshs a130qoJ Jodiynw jaAou yum pawiopiad sainpasoad Juaiayip jo sawoayno aanesadonad pue soydelbowaq - | ajqel

€20250007 | 1de6

51(4):

.
il

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

210 sid |je (6L
- 88°0 abuel) jw
/6u /99 ysd doaid
(98-g1 abue) Beg
awn|oA ajejsoid
uelpaw ‘Adesay}

%0 - €=<0D |euoulioy juean( (52-85
(%578) b1 (%ge)  €1d (%08) 8 (o1-¥ swajqoud (00z-01 (0z1-02 -peoau pey syd z abuel)
soUBUUOD ¥ INSd abuel) g  (%2'9) [BO1UYOR} abuel) oG ebuel) /8 (10'82-69'61 abuel) 99 uelp |eouoyadenxs aAjoadsold (9¢) 2202
o Ileion0  21d (%05) 8 uelpsN | [[e49AQ Jofew oN uelipsi uelpay 29EZING UBIPBN  (%C'1E) G (%00L) W 9L -aIN 9l ddvd onag-buey  sauas ase) ‘e9 ‘ueq
Kaupr
Kieyjos auo Kaupiy
80ysasioy auo '1|nd
-|e0 |eual Juey (S2-12
(6-€ (061-01L  -1wodUOO pey sid € abuei)
abuel) y (05-G obues) abuey) 1G] (e€-G1 oBuel) (%c'98) 46 L ueip |eauoyiadsues 9A1}0ads01d (¢) 120z
UBIPSN %0 - €=<AD 8 Uelpapy uelpapy €2 INg Uelpapy (%LEV WL -l 9 fiseidojphd  ong-Buey  souos ase) ‘e 10 ‘ued
ona-buey
100
¥Sd ow |
(01-62'9 papnjoxe
4dl) 6’8 alom A1abins yoau
uelpaw 1appe|q yum sid
mo\\“w%%%ﬂmﬂ plaIA N (e (ove (ove (2799 (7€)
8.5:_28 4ol L -081) G6L  -08LHDI)  (€9'92-59°¢¢ HOI) 401) 89 |eauojuiadsues oAjoadsoney €202 1B 10
owl %0 INSd uelpsiy 0 ueIpsN 6L UBIPAIN  9'¥Z ING UEIPA 0 (%001) W ZL ueipaN /1 ddvd Syy-0BnH  sauas ase) ‘uenebey
wuw 06-0€ dzls
Jown) ‘ewolfoow
-04yo0ayd | ‘owny
%0 - €=<Q) ainpaooid |euaipesed | ‘Bul
1841 - -ysn) ¢ :sisoubeiqg
(r'e (%02) saysefo (5252 (v6'v2 (L9€ @s) (%08)4 (8891 |eauoyadsues aApoadsonay  (g€) €202 '|e
as)ze  LleeAQ  juawnisul 0 as) v'9 as) sll 9972 INg uesiy ¥'(%02) WL dS)909 G Awoyosjeuslpy  Syy-0BnH  seliss ese) 19 ljoeyey
(el (Su-08 (S91-51L (92-95 (e€)
4ol ¢ (ge-oL€DI) €O 08 HDI) 0EL (8¢-zz YOI 4ol) €2 anpoadsoney €202 e 19
uelpajy 0 0 0Z UBIPON  UEIpay uelpajy GZ ING UeIpapy (%0v)c  (%00L)4G ueipaN g Axodosoes  gyy-oBbnH  sauss ase) ‘ueJeRoN
Buuon
-1sod Jeoos}
lewndogns
(%l) pue Ajebaw
L-€=<qQ  -ojeday o} (6-8 40I)
(r-or  (9€ anp Adoasol 29l-vel 8 81005 YNAYd
Yo el HONv (%0€)  -ede| o} uois (001-G2 HDI)  €OI ‘8EL (Le-zzdD) wog (%07) 4 ¥ |eauoyiadsuesy an0adsoid (1€) €20¢
%0 INSd Uelpajy  UBIPS  €][BISAQ  -J9AUOD BUQ 0 uelpajy 2s uoisa| uelpaw (%09) N 9 o NdVY Svy-oBny  seuesesed el
Awojoyy
1|048384n
‘Rydoayse oy
Awoyoaiydau
‘Rysejdojakd (0€)
(60'1 (1992 (rt'se (916 @s) (%09)4€  (egel ‘uonejuejdwies anoadsoney €20z B0
as)e 0 0 (e99a@s)6L  @s)Gu  AS)eUZ  LLZING uesi (%09)€  (%0¥) WZ @s) 0§ S [esa301n Svy-0BnH  sauos ase) ‘enauiog

€20250007 | 1de7?

51(4):

.
i}

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

(18 (c-'L ol wo 21 (516~
ouydauned 97IS BWOUSPE UBaW [e¥a7d
(5 (Buipaa|q) anisaype) Ad (529 (gzu-98 (2881 ‘(wo g1) 1560 [eual Ele])} (ev)
4ol Gy (%ees) -oosoiede| 0} -G/84DI)  HDI) 986 -Z9YLHDI)  -Pe | ‘Usiuosalsop (%08)49 €8y |eauojuiadsues oAjoadsoney  z20g (e 1o
ueipsiy | -€=<Qd UOISJIBAUO0D | /7 UBIpaIN ueipsiy I'G9L UeIpsiy _w\_wn_: \CmE_‘_Q 1 ﬁ@womu W9 u ElN 2l >Eo~om_mcw‘_t< {doueyuss S9lies ase) Qlnazauy
((eIsy
|euiwopqge
-00ISaA
‘ajao0ydwiA|
(ve-v ‘aInjous
abuel) g |eayiaun)
uelpaul (%9€2)
PIRIA N €-€=<a0
(oev (Sl2-081 (eL-L€
(%58°€E) 2d (%1811) -G/1L ¥OI) 401 081 (107-61 4OI) (%001)  4OI) 19 |eauojadenxy aAoadsold  (Iy) 1202 e
€7INSd  (%G8) 80L GlL[esan0 06z Uelpay UeIpSN  Z'9Z IINg UeIpsiN W/Zl  uelpaN /2L ddvy 90UBYUBS  SBLIBS BSBD 3@ SMYOUBA
%0 - €=<a0
(Lv (0oL (s0€-02L (001-02) (0Lt (ov
(%12'G2) zud dol) § (%£5'8) -00L 4DI) 401) 002 60y swnjon 4ol) 59 |eauojiadenxy anjoadsold  1202) e ¥
8LINSd  (%08) 95 UelpsN 9 [[BISAD 002 uelpajy ueipajy  ayeysoud abesone (%001) N 0L UeIPBN 0L ddvd 90UBYUDS  SALIBS 9sED ‘uejaise)
daueyuas
awi oAl
sped -esado |ej0}
yum pay
>®t®m 4 -Sljes alom
pasn sid omy ‘JUBIUBAUOD
Mmﬂ >M~.Mm:m Jojuow ay}
uop pue 8|osuod
syd saiy} ou1 punoy
‘Jusuuod Bupjoop
swaned z| Y .
. %el pue Buniod
syjuow ¢ je
i ERTENREY] ura|qe
Yuow | 18
K |eaiwayd -1ojwoo
%b'28 DfeaM -0Iq ow - £=< SOw 1|9
112 %88 Iq ow 9 %0 - €=<Q0  IsOW ¥}
92UaUIU0D sueiosishyd
soseo s, 08Y8Y zd (281 (%60'6) ‘Konans - (€29 (e1€ (9reg 9€as) (%001) (9 Bureds-snizjoy 9A1}0ads04d (6€) 2202
@; oo INSd (%8'18) L2 as)s €lleionQ  sid zLsay 0 as)vzvsz  as)Syes  AsS)8rozl  98'Z ING UesN (%60'6) € N €€ as)i.  eg duvy |-on9y S8149s 9sED ‘e 3o ‘diy
|-0n8Y
%0 - €=<Q0
(%68%Y) (€20l |eauoyiadosiol
(8'S (%2r9) (¥82 422'(%Iss)  as) pue -suel| aAloadsoid (8¢€) €202
%0 INSd as) segL € |[eI9A0 ou as) 85z IINg uesN  (%68'vY) 22 W2 9E'S 6t NdvH ong-buey 104 e
g'z Jowny
10 Jajawelp uelpaw
%0 - €=<a0 ‘iowin} aA0E (1922
(g€ (65-1e  (g2l-09 -auowuoy sid 6 (%2g95)  obues) |eauoyiadonal
qoNv  (%voel) (00v-024DI) WD) S9F  HOI) §'98 (£2-8'02 HOI) 4€L'%LrEy) 6Y UBIp Awoyos 9A1}0ads01d (L) €202
%0 INSd UelpsN € |[BI9AD 0G Uelpajy  uelpajy UelpsN  8'EZ IING UBIPAN  (%80'92) 9 ot - €2 -leuaipe jeiued Ond-buey  souesese)  eja ‘Buog

€20250007 | 1de8

51(4):

.
i

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

Awoyoayeysoid ajdwis pajsisse-01j0qol = dSyy ‘Awojoaieisoid [ealpel pajsisse-0110qol = dyyY ‘Awojoaiydau [ealpes pajsisse-0130qol = NyyY ‘Awojoaiyadu [eied pajsisse-0110qos = NdyY ‘xapul ssew Apoq = [Ng

sainpaosoid z
Ul SuLe 8y Jo
uogounyely
(05
(005-051) (08l-0v1) (%09)d€  -92) S
UoIsianuod o 0 05t UeIpa 0/L uelpaiy (%05)WE  ueipsy 9 Ndvd
(6v62)45 (8%
(€-1 501 (%921) ((e91-9) (091-56) (%8502) “72) 6€
CUBIPAIN  €-€=<Q0Q  UOISIAU0D | (%89) L 8¢ Uelpapy 0€lL uelpajy Wzl Uelpsiy ik
(0552
suols (00z-05) (021-611) (s70v) 421 €OI) GE fAwoy
¥ UBIpaN -I9AUOd ¢ (%9L1)T 001 uelpajy Gyl UeIpaN (%56S) N G2 Uelpajy 24 -oaiydau ajdis
(e (09-2v
yol € (009-001) (061-091 HOI) (%0v)4v YOI 9
UBIpa UOISIBAUOD | (%00 L 00¢ uelpaiy 91 uelps\ (%09) N9 uelpay oL NHvd
(€2 (ve-1L (sp)
HoN € (001-05 HOI) ()eL1-€0L HOI (%eee)4€ oI 08 HIND  eAndadsoney  zz0z e le
UeIpajy UOISI9AUOD 0 001 Uelpajy €1 ueIpajy (%999) N9  Uelpapy 6 fysedojehd SnisIop salias ase) ‘uessny
HWD snisiap
spuw
1e ainsodxa
ysaw [e
1d auo ‘A1eb
-Ins Jo sfep
0€ uiyum
uonoNIIsSqo
[amoq |[ews
Ysm pasou
-Beip syd omy
‘dn-moj|o}
Buunp
99Ua1IN031
|eojwojeue
pey sydg uonounyjew
Hsinlsiy i (%) 81emyos
90U1IN031 1-€=<QQ  910qol 0}
EIMGEICLN anp Adoos
1o [eojwo} (%8) -oiede| 0} (05-52 (981 (26 anoadsonay
-eue ou C|[BBAQ  UOISIBAUOD | 0 abuel) g as)ole (8'€ as) g9z Ing (%es) el (%001)4G2 As)€e9 G2 fAxadoioes  @ouBYURS  SdLIBs Bse] ‘luesses
90UaLIN081
|eOIOWIYD
-oiq syd
g-ouwe
(o1-v
abuel) £ £doo
plalA N1 (%6°0) -soiede| 0}
ueipapy 1-€=<QQ  UOISIaAU0D  Awojeue
(s-§ o1 Buipea  sjuaned o} (00g (812-081 (89-09
%6 ddusu (%82) zld HoI) & (%¥E'6) sonss| [ed anp suols -002 HOI) HOI) g6l (%001) H0l) 9 |eauojiiadesnxy aAdads0Id (ev) 2oz
-juooowgl  OEINSd  (%E'18) /8 UBIPSN QL [[B4370 -luyasy g -I9AUOD L 00€ UBlpa uelpsy N 0L uelpsy - /0L ddvy ddueyuas  salias ase) e 38 'siny

€20250007 | 1de9

51(4):

.
il

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

(eg1-20

(%25'9) € - €=<a0

51(4): €20250007 | 1de10

.
i

Int Braz J Urol. 2025

%€9 dousU (e1d HoI) L0 (e'5as) |eauouadsueIl
-uooow e (%E'lr) 6LINSd  %69'8S) L2 uelpa  (%I12'G1) £ IIeeA0 (e8y aS) z8ve  vE'6Z ING (%oo)Woy (69as)tlo o duvy
(€£0-€10  (%692) ¥ - €=< QD
%1965 401) 210 (6 as) |eauojuadenx3  aanoadsoey (85) 0202
soudunuod oW e (%6'92) vl INSd  Z1d (%6'1S) L1 uelpsy (%EG1L) 9 11B12A0 (z€ as) 1oz §'62 INg (%00 We2s  (9as) 529 5 duvy annesedwo) '|e 19 ynoey
(1p-G obues)
gzl plaik
N7 uelpajy (rrv-vve
(e-1 501 (90z-121 40I1) (eve-i6l 40I) 0 (228 [esuoluadsuell  aAndadsonay (£5) ozoz
(%€1'6€) 6 WSd Luelpsly  (%80'92) 9-€=<A0  (%YED) L G'88L UBIPAN YD) 9EZ UBIPAN  UBIPaW |AG (%00) Wez  abuel)zg €2 duvy salas ase) ‘e 38 ‘sauof
(%b8€ 1 - € =<0 (G annoadsoney
(-1 4o)) (061-021 10I1) 82 (99-09 1DI) leauojadsues.  Apnis (99) 1202
(%£0€2) 9NSd  21d (%v8'€S) ¥ LUBIPON  %8E'GL) ¥ I[BIOAD 401) 081 UEIPay W NG (%001) W9Z €9 UeIpay 92 dyvy aAesedwo) ‘e 30 ‘Bueny
(eg1as) (eg'1 annoadsonay (g8) 020z
L 0 0 (98810S) €2 (1152 aS) 29522 €E'ETING (%000)4€  as)L9G9 € fxadoioes Sal1as ase) ‘e 19 ‘uesauen
(e1-6
Hol) 2L plaik
(%9529) N7 uelpsiy (s0e-v'sz
Gg 9ouaul (-1 01 (S21-08 YoI) (85e-€612 HDI)  HOI) 962 (59-85 HOI) [eauojuiedsuel]  annoadsosey (v5) 220z
-uooow e (%G2€) GLINSA  21d (%09) v2 LueIpaN  (%S'2l) § - € =<aD G/ uelpsiy G'8ET UBIPAN (NG UeIPaN (%001) WOV §'19 Uelpa oy ddvy ssuesese) |2 19 ‘e||IABOURIY
|eauo}
(00%-08 (e€) (%999) 42 -uadoujai psue
(zrasiee (%9991 0 40I) 0g uelpa (8eLas)e9zl  ze8ZING  (%999)2  (%ee) WL  (£1aS)19 € suel} Nyvy
Awoy
-oauydau [eoipes |eauojuad
pueuadoo}  (008-0S HDI) (25 as) (9%692) 4 1 -o5j81 pue  8ARdadsosRY (e9)
(€10S) 61 (%L0€2) EIIBIDAQ  UOISIBAUOD | 00Z UBIPBIN (v9as)rozl  9leINg (%v'88)G  (%€26) W2l 6€1as()98s € SUBJINAYY S8Uds8se)  0z0g ‘|e o ‘Bueq
(%eee) 4 €
(180 (2691 (626 [eauojuiadsuel]  annoadsonay (e5) 0e0z
(%011) L NS (989as)szz  as)ees 0 (%01) L (eriy as) vy as) 99zel (%eee)e  (%999)W9  as)8ses 6 Ndvd $9119s 9se) ‘219 BN 2y
(v
40l 8 uelpaw
plek N1 Buniads
0-£=<00 (21 -snizjay pue
%6192 99uau %€ES'9Z) (00€-G2 HOI) (v6l-vEL -5'62) 682 (99-85 HOI) [eauojuedsuell  annoadsosey (16) 0202
-ljuodo ow ¢ €LINSd 21d (%€9'18) o (LD L (%918) ¥ I1e10A0 00z uelpsiy 4OI) 191 UBIPAN NG UBIPBN  (%68Y) 22 (%00L) W6y 29 uelpa (4 duvy salas ase) ‘e 19 ‘lemieby
|eauojuadenxe  aAlvadsOLRY (05) 0202
(€0as) 11 0 0 86 @S) Lyl (6L.as)ziL (%00) WOL (v @S) 69 o dsvi saussasey B 19 ‘Blaquialg
(%99'9) L - €=<ad
(e-1 501 (9e as) (1272 9buei) [esuoluadsuell  aAndadsonay (6¥) 6102
(%€'el) 2 NSd 214 (%9'99) 0 Luepay  (%99'9) L [[e19A0 0 (s1Las) 86l (ev a@s) vze 972 INg (%00L) WGl 29 uelpay Sl ddvy $9119s 9se) ‘e 19 ‘Biaquialg
(t2as)
€8 PRIANT 0-£=<a2
(Lozz (zge |eauojuedsuell  anioadsolyd (8%)
(%92) 1L NSd 21d (%59) 1l (£1@9)8  (%S2) § lleseA0 0 as) £96¢ as) 6802 (%00) WOZ  (9.@S) £29 0z duvy salas ase) 6102 'le 10 ‘BN
|eau
10 (esLe (vt as) (9£'8) 41 (8012 -ojliadsuell - aanvadsoley (V7]
as) eee 0 0 as)eeeyl  (€0z€ as)ecLil 8T ING (%999) Wz as) 9Ly € fiseidojpAd  soes ased 6102 '8 10 ‘09H
(e-1401) (20z-121 yOI) (tvz-oz (8¢ @s) |eauojuadsuen  anjoadsold (9v) 6102
(%02) 2 NSd 21d(%09) 9 L ueipay 0 SUOISIGAU0O 0 (S7AS)G9  6BLUBIPAIN  YDI) ¥EZ UBIPAN 62 ING (%00 WOL  (€:8.0S) 28 o duvy Sal1as ase) ‘e18 'sqqoq
as+
uesw ‘(uiw)  (QSF) uesw (as¥) (as¥) (as¥) (9)u *K1061ns sjuayed
SOWO9IN0 SOWO9IN0 (%)u ‘Bueys aw elwaydsl  ‘(skep) Aeys (%) u ‘suone: suoneoldwod  ueaw ‘(jw) sso|  ueaw ‘(uiui) ueaw ‘(uiw) uonduosap  |euiwopge (as¥) uesw j0 ainpaosoid
|euonouny a1bojooup |eaibojoyred | wiepm joybua]  -woo Al d I Il poojq p I awi 9josuo)  awi aiesado Hoyoy snolnald (%)u 4apusn  ‘(sueah) aby  saquiny JoadA fpnys jo adA]. Joyine jsi4

"wia)sAs Jod-ajbuls 1DUIA Q YyuM pawiojiad sainpadso.d Juaiayip Jo sawodno anesadoliad pue solydesbowaq - Z ajqel



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

%8268 8ousu
-ljuod ow ¢

%1'Z8 99U
-[JU0d oW |

%26'9/ 90UdU
-1JU0d oW ¢

%CL1S
80UBUNUOD OW ¢

%SL'E6
BOUBUNUOD OW ¢

9%G1'96 8dusu
-ljuod ow ¢

%9L'08
BOUBURUOD oW €

%08 92UdU
-[Ju0d oW g|

%EI'CG dduUsU
-1U0d oW ¢

%/9'G/ ddusu
-ljuod ow ¢

%L2'8Y
ELENEND
-uoo ow |

(%98)
€ @oua

-uod ow ¢

(%beeL)
€ ouau
-uoo ow g

(%5821) § INSd

(re as)
6 PIRIANT

(%v9'52)
OL INSd
(9v as)

Gt pRIANT

(%9'92) 8 WSd
(92 as)

Gt pRIANT

(%S2'1€) 0L WSd

(%8e'51)
2L INSd

(%9'52) 02 NSd
(zg-81
4oI) € paIk
N7 uelpay

(%8€'59)
LLINSd

(%€€2) v1 INSd

(%2v) 1z NSd

(%€€'8) L NS

(%L2'12)
0L NSd

(zz-vL HoI) 61
pIoIA N1 uelpay

(%S€) £ Wsd

21d (%.G°€5) 6L

21d (%8€S) L

(21d %99'98) 92

21d (%5128) 8;

21d (%8'€S) vl

zd
(%55°€9) 2€

21d (%8S) 62

zd
(%S55'2Y) 02

21d (%59) 1l

(50 as) 960

(801220
as) /80
(16°0-210
401) €20
uelpaly
(e90-61'0
401) 610
uelpay

(521-€80
40I) 660
uelpaiy

(roas)tz

SL10

(e-L 501

1 uelpaiy

(roas)zt

(goas)rl

(%12) 2 - £=<a0

(%82'v1) ¥ I1e1er0

(%6'01) O (%61'2) 2
(%95'2) 2 - €=<aD
(%L'¥1) 1L l|esen0
(%179) G - € =<a2
(%U'w1) 1L 11e12A0
(%£0'€2) 9 - €=<00
(%05) €1 lle29A0
(%S721) L - £=<00
(%52) Z lle19n0 (%721 L
0-£=<a2
(%L5'82) 2 I1e19n0 0
(%99'11) £ - £=<a0
(%€€°81) LL I[B48A0 0
(%v1) L11B19A0 0
0-£=<a2 0
0-€=<ad 0

(0£as) oel

(£8@s) sel

(9v as) zul

(051-0G HOI)
001 uelpay

(11 as) se'lL

0§

6L1

(92 as) €89

(zvl
as)zogl

(19 as) ez

(9e as) svz

(1 as) vez

(ov as) 8oz

(£5's¥ as) 50651

(9€2-981
40I) 01 uepsiy

(602-121
4DI) 061 UeIPSN

(682-v02

40I) 552 uelpsiy

(5'€2 aS) 81wl

(e5'6 @S) 68

(e'9Las) 81z

(ezz-eL1)
86LUBIPAN

(052-012 HOI) (0ze-02z

0€Z UBIPa\  HDI) 06 UeIpa

(gov as) 914t

(Ivv @s) 6552

(012-591 HOI) (g52-002
061 URIPAN YD) Gt UeIpay

(ras)

Seing (%52) £

(ev as)

8'8¢INg (%8€'s1) 9

(9 as)

1'Ze Ing (%02) 9

(€ as)
182 INg
(VA4
as) 8z Ing
(e1e-5°52
4o €82
|INg uelpay

(%521 v

(5'08-5'52
4ol vz
IINg Uelpaiy

(e'ze-r'9e
4oI) €82
ING UeIpON  (%19'%8) 22
(szas)
6€2INg  (%529) G
(26as)
6292 ING

(3%
as) og INg
(ee-g2
40I) 0

uelpaw |Ng

(6 as)
6.2 INg

(s as)
o€ INg

(Lszv'ee
401) 2 INg
uelpajy

(%001) N 82

(%001) W 6€

(%001) W 0€

(%001) N 2€

(%001) W 16

(%00L) W 82

(%001) W 82

(%001) W 92

(%001) 48

(%b128) 4t

(%5820) W €

(%00L) W 09

(%001) W 0§

(%9942

(%€'€8) N OL

(%001) W 2t

(%001) N 02

(£as) 59

(89.as) £29

(98 @s) 99

(£zas)z9

(£9as) 689
(99
-’85 HOI)
§19 uelpajy
((1z9
-85 HOI)
§'29 ueIpaly

(89-65 HOI)
€9 uelpay

(8 @s) 199

(8'5L.as) e0v

(9as) €9

(89-85 HOI)
€9 UeIpaly

(Las) 8z

(¢zas) Lv9

(12-09 HOI)
99 uelpapy

:14

6€

0€

8L

L

09

08

i

Buueds-snizjoy
ddvy

|eauoadsuel]
ddvy

|esuojiadenx3y
ddvy

Buneds-snizjoy
ddvy
|BOISIASURIL
dsvd

|eoISaAsuR|
ddvy
|eau
-ojuuadesxy
ddvd

|eauniad
ddvy

Axadoioes
|eauojuiadsues
Awoyoauydeu
Jouop Buin

|esuojadenx3y
ddvy
|eauojuades
X3 pue suei|
dyvd
|eau
-ojuadsuel|
NdvY

|eauoadsuel]
ddvy

|eauoadsuel]
ddvy

annoadsoljay
So1I9s ase)

annoadsoljoy
payojewun
anijesedwo)
anoadsoliay
salias ase)

anoadsoney
uosedwod
paited
-Paydley

anoadsoney
uosiedwod
-pPaydiely
annoadsoljoy
uostied
-Wo9 -payaley

annoadsoljey
salas ase)

anjoadsoliay
salias ase)

annoadsoljoy
salIas ase)

anjoadsoiey
salias ase)

anjoadsoliay
anneledwo)

anjoadsoliay
salias ase)

(02) 220z
‘e 38 ‘yasseg

(69)

2202 '[e 19 ‘uelu
-eweliqgnsejeg
(89) 220z

‘e 19 ‘qeulaz noqy

(29) zeoe
‘e 18 ‘qeuraz noqy

(99) 1202
‘|e 10 ‘Juejua

(59)
1202 e 19 '997

(v9) 1202
‘e 18 ‘uapien

(€9)
0202 (e 12 ‘Uos|im

(29) 020z 1B
10 uesemsaubip

(19) 1202
1 ‘epinys

(09) 0202
‘e 18 ‘uelples

(65) 0202 "2 19 Wiy

€20250007 | 1deT

51(4):

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

9%0G 99U
-1JU0d oW |

(%£5'82)

¥ WSd 21d (%v128) 8

%001 d0UdU
-ju0d ow €

90/ 9ouau

-puodow | (%09)GINSd  21d (%09) 9

(L€
40I) 6'G pleik
N7 uepaiy

%828 douaU
JU00 oW g

(%62'62) 2ud
9 INSd (%62'52) 6lL

(ce-zz HoI)

% 0 NSd 9¢ uelpapy

%bvvy) vy NSd  21d (%GG'GS) §
v plaik

NT uesjy

(%veLl)
LLINSd

%687 99U
1JU0d oW g|

21d (%G522) 9L

(v2-G1 401

(%b12) L NS 8L ueIpany

(%60'6) L NSd

(%G1) GLINSd

(%eeee)

€-£=<d
(-0 @BueJ)
TUBIPON  (%GS'SS) G 118400
(%b1L) L - €=<aD
(-1 501)
LuepaN  (%vlL) L1esen0
(goas)sz 0
0-£=<2
(v-€ 501
gueipa  (%01) L|[esan0
(%t52) ¥ - €=<a0
z-09buey  (%z8'€) 9 Ilesan0
0
0-£=<Q2
(e-z goI1)
ZuelpaN  (%99'91)  I[e13A0
(9ro-gro 0-£=<a2
4ol) 510
uelipBN  (%22'22)  IIesen0
(%80%) ¥
(%927) L - £=<QD
(1-L 501
LUBIPAN  (%9L'P) LIeI3A0
(1-L 501
L ueipaiy (%52'9) L
(%82v1) 2 - €=<00
(z-1 ¥oI)
Luelpa  (%82'wl) 2 llesan0

0-€=<ad

(70as) 0 (%EE'8) LI1eivA0

(%¥02) T

(%92'%) 1

((9¥12) L

(051-95 HOI)
001 UeIpay
(z's1as) 128
(89-€9
(051-08) 40I) 9

Gel uelpay Uelpaiy

(002-001 HOI)

001 UBIpay
(001-Gp) (151-001 HOI)
05 UepaN Lyl ueIpay
05
(051-28 HOI)
001 Uelpaiy
(sez-er
401) 0§ uelpapy
(eLas) 8L
(06-G£ HOI)
08 uetpay

(r€5-252
obuel) 1/¢

(80e-v52
H0I) 282 uelpsiy

(z91as) 66

((601-101 HOI)
901 UeIpay

(1ze-g91
40I) g6l UBIPAN

(Sz1-011
40I) 551 uelpaiy

(e6e-81E
40I) G9€ uelpay

(1z-661
1by) 80z ueipapy

(€61-511 HOI)
Lyl UEIpB

(spi-zu
40I) 82L UBIpaN

(s61-€91

40I) 921 ueIpaiy

(1ez-zot

40I) 202 Uelpaiy

(g'8€ @s) 9vel

(vz1-voL
HDI) il ueipajy

(vroe as) 65t

S0€E
uesw NG (%88'88)8 (%001 W
(62-52
4ol) 22 INg
uelpaN  (%G826) €L (%00L) I vl
(%05) 4
(re as)
8ve INg (%08) W ¥
(eve
-€'12 4ol
geeiiNg
Uelpay (%00L) W 0L
(962
-8'52 40I)
812 INg
uelpajy (%001) N 261
(e9e-L2z (%6'07) 4 6
40I) b2
INg uelpa (%60'65) W €L
(%08) 49
(zas)
0€ Ing (%09) N 9
(60e-122
4ol) 182
INg uelpa (%001) W
(%001) N 86
(892
-§'1e) L'€2
IINg uetpay
(rze-8v2
4o1) 8'82
IINg uetpay (%001) W 9L
(ze- (%l25€) 4 1
'€2 H0I) 08
INg uelpa (%82'%9) N 6
(' @s)
1€ INg
(rze
-7'€2 40I)
'S¢ INg
uelpaiy (%001) N 00L
(%€€'88) 4 £
(v9's as)
v/eINg (%99'1%) N

¥'59

(99-19 HOI)
79 Uelpajy

(86 s) Loy

(2529 HoI)
0Z uelpapy

(89-65 HDI)
€9 uelpsy

(519
-€'7E HOI)
S uelpe

(oLas) ss
(219195
40I) 65
ueIpay

(959
“¥5 HOI)
619 uepajy

(e'61 AS) I'ly

(299 HOI)

0L Uelpay

(12-8v HOI)

§'vG uelpaN

(68 as) zvs

(89-95 HDI)
29 uelpajy

(eovz as) ey

vl

oL

181

[44

48

86

9L

vl

0oL

[eOIsaASUE]
fyseidoayiain
J10u9)s0d
|eo
-ISaAsues) pue
|eauojuiadenxy
ddvy

|eauojuadosjay
Awoyos|euaipy

Buueds-sniziey
ddvy

|eauojuader)
-Xa pue suel|
dyvy
|eau
-ojliadsuel]
Ndvd
|eauojuader)
X3 pue suel|.
vy
[eOISaASUEI]
Kwoyosy
-ejsoud |ered

|eauojiiadenxy
ddvy

|eauojiadsuel]
Kysejdojakd

[eOISaASURL]
dsvy

|eauojadsuel)
Ndvd

|eauojuadsuel)
Awojos|euaipy
|eauojuadsuel)

ddvy

|eauojuadsuel)
Kysejdojahg

anjoadsoay
salas ase)

anjoadsosay
salas ase)
annoadsoljey
paydjew
-aniesedwo)

aAnoadsold
salas ase)

annoadsoljey
SalIas ase)
payolew

-Aysuadoud

anjesedwo)

aAnoadsoney
salas ase)

annoadsoljey
Salas 958

anjoadsoay
paydjew
-Aysuadoid
anljesedwo)
anjoadsosay
payojew
-Aysuadoid
anljesedwo)
anjoadsosay
paydjew
-Aysuadouid
anljesedwo)

annoadsoljey
Sa1I9s ase)
annoadsoljey
payojewun
anneledwo)

aAnoadsoney
salas ase)

anijoadsoley

Sollas ase)d

(58) 220z 1230 N

(¥8)
€202 830 Ara

(€8) 220z |2 10 ‘997

(e8) zzoz

(18)
2202 10 ‘Wi

(08)
2202 ‘(e 38 ‘Wi

(6£) zeoz
‘|e 18 ‘luelney

(82)
2202 '[e 12 “jnoey

(£2) z2oz
‘|e 18 ‘uosilieq

(92) zeoz
‘|e 18 ‘uosilieq

(s2) zzoe
‘le 18 ‘uessuern

(v2) T2oe
‘le 19 ‘e||Ineduely

(e2)
€202 '|e Jo ‘Buey

(e)
2202 "B 30 ‘sen
-0UdSO0|\| SBAOD

(12) zeoe
‘|e 18 ‘oesyag

51(4): €20250007 | 1de12

.
i}

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

‘Awiojoeleysoid [BoIpes pa)sIsse-oj0qol = dHyY ‘AWo}oalsko [BoIpes pajsisse-o10qod = JYyy ‘Awojoaiydau |

Awoyoeeisoid ajduwis pajsisse-o10qol =4Syy
11ed pajsisse-0110qos = NdyY ‘uoljejuejdsuejoine Asupnj paisisse-010qol = |yyyY ‘uonejuedsues Asupiy pajsisse-010qol = [ YyY

(%91'v)
¥¢/L NSd

(pe-v abues) 61
pIoI N7 uelpaiy

(%8vE) €2 INSd  21d (%£52S) 8E

(%52'9) € NSd
(1ez
%0 WSd as) es'il

9%/8 9oUaU
-puodow e (%G GLINSd  2ld (%29) 29

(Lz-11 901)

52 uelpay
%LiyLL @dUBU 2d

-uodow e (%SE6L) 9INSd  (%96'02) 22

(2'8-G HOI)L
uelpapy

(£-z 4o
¥ ueipop

(6-¢ abuey)
L ueipay

€ uetpapy

(1-140N)
Lueipapy

(18°0-v0'0
40I) €20
uelpapy

(reas) Lz

(%€8'5Y) ve/lL

(%IG'1) L - €=<a0

(%151 L lle1ar0

(%%80) L l[e49A0

(%eee)
L1eson0

(%2) 2 - €=<00

(%91) 9L I[e19r0

(%8) L - €=<a0

(%01) 2 lIeser0

(8Le-gee
(825-2e 40I) 252
HOI) 08 UBIPAA [N UEIPA
(eeas)
5102 62 INg
(000t (ove-06 (roe-gzL
-0g9buey)  abuey) el  (06€-0€l obuey) abuey) zvz
002 uelpajy uelpajy Olz UeIpAN  [INg Uelpajy
10£-99¢
:abuey
(G221-62 HOI)
0L uelpay
(90v2 (882 @s)

as) 629 (6ley dS) L0'80L  S/'be ING

(e'1e-2se
(001-05 HOI) (8'8€2-88L HDI)  HDI) I'8Z
001 UeIpay Gzl UBIpAN |G UBIPON

(8'8€-2'52
(l0z-g'geL HDI)  HOI) G208
§'99L UBIPAN |G UBIPON

(8Zas)

(gopLas) et (£sLas) i (rsLas) st 9ve ING

(8'eL
29 HOI)
0/ UBIPaN

(%001)499  (92@s) €9

(8-8y
abues) g9

(%001) W 99 uelpapy

(0£-5'1S HOI)
G'6G Uelpa

(z61
as) €10s

(€99
-I'8G HOI)
(%6v) 67 (%00L) W 00L 1’29 Uelpa

((s9-5'8v
40I) 695
ueipay

(€9

(k000 W1e  dS) 589

99

99

or

0e

ool

0z

Oodvy

Axadoioes

|eauojuadsuel)
ddvy

|eauojuadsuesy
vy

|eauoyiados
-1a1 pue -sues|
Ndvd

|eauojiados
-1a1 pue -sues|
Ndvd

[eOISAASURI]

annoadsonay (v6) €202
sales 8se) ‘|B 39 'u0SA|
annoadsonay (€6)
salas ase) €202 81840
anoadsonay (z6)
salLIas ase) €202 '[2 18 ‘W
anvadsoney (16) €202
Sa1Ias ase) ‘le 18 ‘ynoey
annoadsoljey
payolew
Aysuadoud - (06) €202
annesedwo) ‘e 38 ‘uosiiiey
anpoadsoey
payojewun (68)
anneledwo) €202 ‘e 10 ‘Bueg

(88)
annoadsoney  220Z '€ 10 ‘0IA8)}

duvy salas 8se) -uidiep-sowey
|eauojuadonay  aAndadsolley (28) zz0z
Ndvy soLIos ase) e 10 'soloejed
|eau
-ojuiadsuel]  aARdadsolRY (98)
ddvy S8LBs 8SB) 2202 e 3@ 'YoN

51(4): €20250007 | 1de13

.
i

Int Braz J Urol. 2025



dHVH - syluow g 8dusunuod Areunn
Ll L 60 80 L0 90 VY - olel SSd
L | 1 | I | 80 90 0 <o 0
1

L 1 1
[se0 ‘se0l 0€0 - souByUaS
200z 01220 = dS IouIAea (820 ‘€201 520 - Js uIAeq
e . [sko‘so0loL0o - Svy obnH
g0 ‘0L0l LLO —— Svy obnH
[szo ‘100l ero — LojouIH
[vo't ‘12701880 _ ona-buey lo9°0 ‘Le"0] 80 —_ 1-oney
[ov'0 ‘v00l 52°0 _— ona-buey
dyvy - shep ‘Aeis Jo wbua dyvy - el suoneoldwod aanesadoisod Jofepy dYvY - ajel suoeoldwod aanesadoisod |[e1enQ
ok 8 9 14 z 0 €0 20 10 0 Lo 20 20 SK0O 10 S00 0 SO0 b0
L L L L 1 L L | | L | L | | 1 L )

[eo0 ‘0007 Lo0 - soueyuas io'z00loro —— souRyuas

[65°L ‘151151 [ ] dS uineq L ,
[v0'0 2001 €00 - dS louiARg lo+0 2001800 i ds PuIneq
[ve's ‘o7l 00's = l-orey [ezo zo0loro —_— LoouIH [1ro'e00l 200 —— Svy 0bnH
[eg'8 ‘S0 b¥'9 —_— ona-Buey [90°0 ‘90°0-] 000 — |-onoy (610 ‘10°0- 60°0 —_— 1-oney
(Lo ‘1ol ooo —_— ona-buey [81'0 '90'0- 900 _— ona-buey|

IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

€20250007 | 1del14

‘ona-Buey 1o} %88 pue 4s I9UIA eQ 10} %Z/ Udsam)aq pabues syjuow ¢ je 8ousuiuod Aleurin ‘|-oAaYy 10}
%8P pue SyY-0BnH 10} 901 usamiaq pabuel ajes suibiew [e2161ns aA1ISOd ‘%8 JO suonealjdwod aanesadolsod ||e4ano Jo d)el e pamoys sawoaino aniesadolsod o sishjeue ay L

51(4)

.
i

Int Braz J Urol. 2025

dyvY - ales AieBins uado/dey/walsAs o10qoI JOUIO 0) UOISIBAUOD dHvY - aje) suoleal|dwod snieladoenul ddvy - “ulw ‘awl sARRIdO
SK0 L0 S00 0 S00- LO- SLO- S0 L0 SO0 0 S00- L0~ SLO- 00e 02 002 0SL 00k 0§
L 1 1 | 1 1 J L ! 1 ! ! ! | L 1 1 1 1 1
[s00 ‘1001 €00 —— soueyuss [10°0 ‘1007 000 LY soueyUsS [SLv6L ‘e0'L6L] 65261 L souByUSS
[oo'0 ‘000 000 [ dS louneq (100 ‘00'0-] 00'0 L dS uAeg [evziziogote] 151z L ds louineq
[1o0 ‘100 000 - Svy 0bnH (100 ‘1007000 - Svy 0bnH [12°002 ‘s6°881) 8561 - S 0Bny
[90'0 ‘90'0- 00'0 —_— LolouIH [900 ‘90'0-1 00'0 —_ LolouiH loozsz ‘00°112] 08°L€2 — uolouH
[90'0 ‘90°0-] 000 —_— 1-0A9Y [90'0 ‘90°0- 00'0 —_— [-oA3Y [eo'spL “2e201] 02'921 —— |-onsY
(L0 LL'0- 000 _— ona-buey [1ro‘1olooo _— ona-buey lozzi) ‘g8'2L]6L°26 —— ona-buey

'swiaysis ||e 10}
moj sem A1abins uado 10 walshs 19Yjo 0} uoisianuod pue suoiedljdwod aanelsadoesyul jo ajel ay] ‘sulw 00Z punoie sem awi} aaljesado ueaw jeyy
sMoys sawoo}no anjesadoejul Jo sishAjeue ay] (e 'swajsAs 2130qod Mau yum pawopad dHyY Jo sawoaino aaesadoniad jo siskjeueelaly - z ainbi4



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

NdVvd ‘skep Aeis jo wbua

St ok S

1 1 1
[109 ‘622l ovy —a— Svy obnH
[eL 91 '8v9l 09'L1 —_— HoloulH
leve ‘cocleze [} ds 1oun eQ

NdVH - a1eJ suoned)dwod aAnesedoisod Jofely
¥0 €0 20 Lo 0 1O

2o

S Y Y S E— |

[v00 'v0'01 000
[ee 05107600
(900 '90'07 000

[ero000]900

ona-buey

Svy obny

uolouiH

dS 1ouiA e

Nd WY - 8je1 suoiealdwod aaeadoisod ([IBAQ

90 $0 20 0 20
L 1 1 ]
[v1°0 200900 —— ong-buey
lz50 €00 220 —_— Svy 06nH
[zo0 ‘1001 v00 - S 10uiA BQ

NdVY - ajes L1abins uado/del/waisAs 2j0qos JaUJ0 0} UOISIBAUCD

NdVH - 8jel suoieol|duiod saieisdoenu

*Sy4-0BnH 10} %/Z pue ona-Buey 10} %y usamiaq pabuel ajel suoiealjdwod [jesano ay] ‘suuopeld |je 1o} pajiodaiiapun a1am suopesijdwiod anesadoisod

0 20 0 zo-  vo- €0 20 L0 0 L0 20 €0
L 1 _ 1 J
lzz0 ‘2z 0d000 —_— snision
[v0'0 ‘vo'0 000 i ona-buey [zz0‘22°0- 000 _— snisien
lee0 ‘5101600 —_— Svy 0BNH .
[zvo 210 000 —_— Svy 0BnH
[90°0 ‘90'0] 000 —— LojouIH
e [o1'0 ‘000 500 — dS loun eq
[80°0 ‘0'0J 200 - dS 1ouin eq
NV - Ul ‘S BILIBYDS! WIBm NdVH ‘|u $50] poojq pajewnis3 NdVH ‘Ui swi] sapeisdo
0z Sk ok 008 009 oor 002 0 052 002 05t 00k 05
Il Il 1 L 1 1 1 L 1 1 1 J
[16'61 's8°91] 8884 —a— ona-buey [1¥'129 ‘6e°28] OV ¥SE _— SNISIOA l68'261 ‘L6°LEL] OV'29L —_— SNiSIoA
[iwvi 610l oeet —— SvH 0bny les'LoL 'z8v2] 0Z'88 - Svd 0bnH 6191 ‘erLzLl 0L L - SvH 0BnH
l6z9L 1r8l092k —_— uojoulH l69'602 “12'8€] 02 2} — LojoulH leezs1 €161 05 P21 —_— uojoulH
leeze ‘L5021 S'Le - ds uineg [e0'69 ‘2t'65] 529 ds ouinea [eg'€1z ‘90°102] vp'L0Z i ds ouineq

"SNISIa)\ 10} W Ot'FGE PUe dS 12uIAeQ 10} [W GZ'H9 usamiaq pabuel 7g3 ayl "sdnoib

dS 19uine@ pue ona@-buey 1oy suiw Gp'1g pue sdnoib Syy-06nH pue 110JouUlH 10} SUlW g| UsaMIaq LIM YUM ‘dS 19UiAeq 10} sulw '20Z pue 10}oulH 1o}
sulw Gzl uUsamiaq pauen awi} aniesado ay] (e 'swayshs 2130qos Mau yum pawiojiad NdVY Jo sawoaino annesadouad jo sishjeue-ejaly - € ainbi4

€20250007 | 1de15

51(4):

.
il

Int Braz J Urol. 2025



IBJU | NEW ROBOTIC SYSTEMS IN UROLOGY

time varied, with a mean of 124.5 minutes for Hinotori
and up to 207.4 minutes for Da Vinci SP.

Mean EBL was 64.25 mL for the Da Vinci SP
series and 88.20 mL for the Hugo-RAS group, reach-
ing a maximum of 354.40 mL in the Versius group.
The mean warm ischemia time was approximately 12
minutes for both the Hinotori and Hugo-RAS series
and increased to 18.38 minutes and 21.45 minutes for
the Kang-DUO and Da Vinci SP groups, respectively.

Intraoperative complications were generally
underreported; the Da Vinci SP series reported a 5%
rate of intraoperative complications, while no events
were recorded in the other series that reported this
data (Hugo-RAS and Versius). Postoperative complica-
tions were also underreported by all robotic platforms.
The overall postoperative complication rate was 4% for
Kang-DUO and 6% for Da Vinci SP, increasing to 27%
in the Hugo-RAS group. Major postoperative complica-
tions ranged from 6% in the Da Vinci SP series to 10%
in the Hugo-RAS series, with no events reported in
the Hinotori and Kang-DUO series.

Finally, the length of stay ranged from a mini-
mum of 2.23 days in the Da Vinci SP series to 4 days in
the Hugo-RAS group and 11.6 days for the Hinotori series.

Simple prostatectomy

A total of 127 patients who underwent Robot-
Assisted Simple Prostatectomy (RASP) were includ-
ed in the analysis (Figures 4a and b). The majority
of procedures (n=107, 100%) were performed using
the Da Vinci SP system by transvesical approach
(68, 75), with an average operative time of 169.09
minutes. The mean estimated blood loss (EBL) was
117.42 mL. Two (2.2%) intraoperative complications
occured among 91 patients with available data. The
overall postoperative complication rate was 10.2%
(11/107 patients), with an average hospital stay of
0.92 days. The Hugo RAS system was used in 20
cases (28), with a slightly longer operative time of
172 minutes and a significantly higher mean EBL of
534.9 mL. No intraoperative complications were re-
ported in the Hugo group, but the overall postopera-
tive complication rate was 15% (3 patients), and the
average length of stay was 3.64 days.

Other surgeries

For the analysis of perioperative outcomes
related to other urologic procedures, including py-
eloplasty, adrenalectomy, and sacropexy, a total of
228 patients were evaluated (Supplementary Figures
5,6 and 7). The findings are summarized as follows:
Pyeloplasty: A total of 61 patients underwent robot-
ic-assisted pyeloplasty. The majority of these pro-
cedures (36) were performed using the Da Vinci SP
system (47, 71, 76), with an average operative time
of 143.19 minutes. Intraoperative complications oc-
curred in one patient (2.77%), and major postopera-
tive complications were also reported in one patient
(2.77%). The average length of hospital stay was 1.44
days. The Kang-DUO system was used in 16 cases
(35), with an operative time of 177.33 minutes, and no
complications were reported. The length of stay was
significantly longer, averaging 5.44 days. The Versius
platform was used in 9 cases (45), with an operative
time of 128.35 minutes and no reported complica-
tions, with an average length of stay of 2.6 days.
Adrenalectomy: In the case of adrenalectomy, 36
procedures were analyzed. The Da Vinci SP system
was used in 19 cases (73, 83), with an average opera-
tive time of 108.3 minutes. There were no reported
conversions or major complications, and the average
length of stay was 2.5 days. The Hugo RAS system
was employed in 5 cases (33), with an operative time
of 119 minutes, also with no reported complications
or conversions, and a mean length of stay of 3.2 days.
The Senhance system was used in 12 cases (42), with
an operative time of 166.8 minutes, 1 conversion to
another surgical approach, and 1 major postoperative
complication. The average hospital stay for patients
in the Senhance group was 4.5 days.
Sacropexy: A total of 107 sacropexy procedures were
reviewed. The Da Vinci SP system accounted for 77
cases (55,65,93), with an operative time of 188.91
minutes. Intraoperative complications occurred in 5
patients (6.5%), with 2 postoperative complications
(2.6%), and 1 major complication (1.3%). There were
no conversions to other surgical approaches. The
Hugo system was used in 5 cases (32), with a short-
er operative time of 137.78 minutes and no reported
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complications or conversions. The Senhance system
was used in 25 cases (44), with an operative time of
210.2 minutes, 1 conversion, 2 postoperative compli-
cations (8%), and 1 major complication (4%).

DISCUSSION

After Intuitive™s patents drop in 2019, we have
seen several new robotic platforms and technologies
in the market, in this context. This systematic review
evaluated the early clinical outcomes and safety pro-
file of novel multi-port, single-port and modular ro-
botic systems in urologic surgery. The results reveal
promising but varied outcomes across different plat-
forms, highlighting both the potential benefits and
challenges of these technologies.

The increasing adoption of new robotic sys-
tems is driven by several factors, including the desire
to enhance surgical precision, reduce invasiveness,
and improve patient outcomes. Novel multi-port sys-
tems such as Hugo-RAS, Versius, and others have
introduced innovations like open consoles for bet-
ter communication, modular designs for flexible arm
positioning, and enhanced ergonomics. Single-port
systems, exemplified by the Da Vinci SP, offer the
potential for even less invasive procedures and in-
novative surgical approaches, such as transvesical
radical prostatectomy. These advancements reflect a
broader trend in urologic surgery towards more so-
phisticated and patient-centered technologies.

Radical prostatectomy (RARP) outcomes
varied across different platforms. Operative times
ranged broadly, with platforms like Hinotori (25) ex-
hibiting longer durations compared to others like
Kang-DUO (36), which reported significantly shorter
times. Despite these variations, the majority of sys-
tems demonstrated acceptable rates of intraopera-
tive and postoperative complications. Notably, the
Da Vinci SP system (46, 48, 49,51, 54, 56-60, 62, 63,
66, 67, 69, 70, 72, 77, 81, 82, 84, 86, 88, 92), Kang-DUO
(36), Senhance (40, 41, 43) and Revo-I (39) platforms
showed a higher rate of positive surgical margins.
This data could be related to a wider spread in case
of single-port platform (released in 2017), or due to

including less selected patients even with advanced/
high risk tumors.

Partial nephrectomy outcomes also high-
lighted the variability in operative times and EBL
across different systems. Considering the intra- and
postoperative complications rates, they were gener-
ally underreported making difficult to proceed with
any comparison. Moreover, the relatively low sample
size of some platforms, especially in the more recent
ones, increase this issue. Despite this limit, novel
systems showed promising results with generally ac-
ceptable perioperative outcomes.

The progressively wider adoption of these new
robotic platforms will underline pros and cons of each
system, enhancing the importance of system-specific
considerations in clinical practice. For instance, the
Hugo-RAS system, despite being a versatile and widely
adopted platform (95, 96), reported higher EBL and
postoperative complication rates in certain procedures
like simple prostatectomy (28). Similarly, the Revo-I sys-
tem, while effective in reducing operative times in RARP,
reported a notably high PSM rate (39), which could be
attributed to the learning curve associated with its use
or intrinsic system limitations.

In contrast, platforms like Kang-DUO and Hi-
notori, though less prevalent, demonstrated strong
performance in specific procedures like RAPN (24,
38) and RARP (25, 36), with low complication rates
and favorable operative times. These findings sug-
gest that while the more established systems like Da
Vinci SP are widely used, emerging platforms may of-
fer comparable, if not superior, outcomes in certain
contexts.

While the initial results of these novel robotic
platforms are encouraging (97, 98), the review high-
lights several challenges that must be addressed to
optimize their integration into clinical practice. The
variability in outcomes across different platforms
suggests a need for further studies to establish stan-
dardized protocols of adoption and training pro-
grams that can mitigate learning curves and enhance
the consistency of surgical outcomes.

Additionally, the underreporting of functional
outcomes, such as urinary continence post-RARP,
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highlights a gap in the current literature that future
studies should address. Understanding the long-term
functional outcomes associated with these novel
platforms is crucial for fully assessing their impact
on patient quality of life.

Moreover, the major drawback of robotic sur-
gery is represented by the costs of the system, instru-
ments and disposable materials. One of the aims of
these new platforms was to decrease these costs in
order to enable a wider adoption. Several cost analy-
ses have been performed showing that these novel
robotic systems can decrease the costs per proce-
dure with 707$ in case of Da Vinci SP (99), 251.31€
for Hugo-RAS (100) and 908.33$ for Senhance (101)
as compared to Da Vinci Xi system. However, the
cost reduction needs to be balanced with regards to
patient outcomes and other drivers of cost, such as
facility background and caseload. As such, further
studies are necessary to assess the actual economic
impact of these new robotic platforms.

Our study has certain limitations that should
be acknowledged. First, the inclusion of results and
experiences from multiple centers and surgeons
makes it challenging to discern whether the ob-
served outcomes were influenced by the robotic
platform itself or by varying levels of surgeon exper-
tise. Additionally, when evaluating the costs associ-
ated with each platform, it is important to consider
that hospital contracts and pricing structures can
differ significantly across countries and institutions.
Moreover, the literature review primarily consists of
retrospective studies, which are subject to inherent
risks of bias. There remains a need for well-designed,
prospective studies that can provide more robust
and comparative data on these robotic platforms. The
current paper brings a preliminary review of clinical
outcomes of procedures performed with new robotic
platforms. However, several other robotic platforms
and telesurgery have become available in this rap-
idly growing market and further reports are awaited.
Despite these limitations, this study offers a compre-
hensive and in-depth analysis of the latest robotic
technologies introduced globally, contributing valu-
able insights to this rapidly evolving field.

CONCLUSION

The adoption of novel multi-port, single-port
and modular robotic systems in urologic surgery is
transforming the landscape of surgical care, offering
new opportunities for enhanced precision, reduced
invasiveness, and potentially improved patient out-
comes. All these new systems showed acceptable
peri-operative outcomes and good safety profile.
However, the variability in perioperative and onco-
logic outcomes across different platforms under-
scores the need for continued research, standardized
training, and system refinement. As these technolo-
gies evolve, they hold the promise of setting new
standards in minimally invasive urologic surgery, ul-
timately benefiting both surgeons and patients.
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APPENDIX

Supplementary Figure 5 - Meta-analysis of perioperative outcomes of pyeloplasty performed with new robotic
systems.

Da Vinci SP - 143.19 [138.05, 148.33] Da Vinci SP - 0.03 [-0.02, 0.09]
Kang-DUO —_— 177.33 [159.19, 195.47] Kang-DUO — 0.00 [-0.11,0.11]
Versius —_— 128.35 [111.36, 145.34] Versius —_— 0.00 [-0.19, 0.19]
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Supplementary Figure 6 - Meta-analysis of perioperative outcomes of adrenalectomy performed with new robotic

systems.
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Supplementary Table 1. Evaluation of study quality and level of evidence of the included studies.

Authors Type of robotic Type of study Type of study Study quality Level of
system (prospective/ evidence
retrospective)
Miyake, et al. 2023 (24) Hinotori prospective Case series poor 4
Hinata, et al. 2022 (25) Hinotori retrospective Case series poor 4
Totaro, et al. 2022 (26) Hugo retrospective Case series poor 4
Alfano, et al. 2023 (27) Hugo retrospective Case series poor 4
Balestrazzi, et al. 2024 (28) Hugo retrospective Comparative un- poor 4
matched
Bravi, et al. 2023 (29) Hugo retrospective Case series poor 4
Ellorieta, et al. 2023 (30) Hugo retrospective Case series poor 4
Gallioli, et al. 2023 (31) Hugo prospective Case series poor 4
Mottaran, et al. 2023 (32) Hugo retrospective Case series poor 4
Raffaeli, et al. 2023 (33) Hugo retrospective Case series poor 4
Ragavan, et al. 2023 (34) Hugo retrospective Case series fair 4
Fan, et al. 2021 (35) Kang-DUO prospective Case series poor 4
Fan, et al. 2022 (36) Kang-DUO prospective Case series poor 4
Dong, et al. 2023 (37) Kang-DUO prospective Case series poor 4
Li, et al. 2023 (38) Kang-DUO prospective RCT good 1
Alip, et al. 2022 (39) Revo-| prospective Case series fair 4
Kastelan, et al. 2021 (40) Senhance prospective Case series poor 4
Venckus, et al. 2021 (41) Senhance prospective Case series poor 4
Knezevic, et al. 2022 (42) Senhance retrospective Case series poor 4
Kulis, et al. 2022 (43) Senhance prospective Case series fair 4
Sassani, et al. 2022 (44) Senhance retrospective Case series fair 4
Hussein, et al. 2023 (45) Versius retrospective Case series good 4
Dobbs, et al. 2019 (46) Da Vinci SP prospective Case series poor 4
Heo, et al. 2019 (47) Da Vinci SP retrospective Case series poor 4
Ng, et al. 2019 (48) Da Vinci SP prospective Case series poor 4
Steinberg, et al. 2019 (49) Da Vinci SP retrospective Case series poor 4
Steinberg, et al. 2020 (50) Da Vinci SP retrospective Case series poor 4
Agarwal, et al. 2020 (51) Da Vinci SP retrospective Case series Fair 4
Na, et al. 2020 (52) Da Vinci SP retrospective Case series poor 4
Fang, et al. 2020 (53) Da Vinci SP retrospective Case series poor 4
Francavilla, et al. 2022 (54) Da Vinci SP retrospective Case series poor 4
Ganesan, et al. 2020 (55) Da Vinci SP retrospective Case series poor 4
Huang, et al. 2021 (56) Da Vinci SP retrospective comparative Poor 4
Jones, et al. 2020 (57) Da Vinci SP retrospective Case series poor 4
Kaouk et al 2020 (58) Da Vinci SP retrospective comparative Good 3
Kim, et al. 2020 (59) Da Vinci SP retrospective Case series Poor 4
Saidian, et al. 2020 (60) Da Vinci SP retrospective comparative Fair 3
Shukla, et al. 2021 (61) Da Vinci SP retrospective Case series poor 4
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Vigneswaran, et al. 2020 (62)
Wilson, et al. 2020 (63)

Garden, et al. 2021 (64)

Lee, et al. 2021 (65)

Lenfant, et al. 2021 (66)

Abou Zeinab, et al. 2022 (67)
Abou Zeinab, et al. 2022 (68)
Balasubramanian, et al. 2022 (69)

Bassett, et al. 2022 (70)

Beksac, et al. 2022 (71)

Covas Moschovas, et al. 2022 (72)
Fang, et al. 2023 (73)

Fracavilla, et al. 2022 (74)
Ganesan, et al. 2022 (75)
Harrison, et al. 2022 (76)
Harrison, et al. 2022 (77)
Kaouk, et al. 2022 (78)
Kaviani, et al. 2022 (79)
Kim, et al. 2022 (80)

Kim, et al. 2022 (81)
Koukouris, et al. 2022 (82)
Lee, et al. 2022 (83)

Levy, et al. 2023 (84)

Liu, et al. 2022 (85)

Noh, et al. 2022 (86)
Palacios, et al. 2022 (87)
Ramos-Carpinteyro, et al. 2023 (88)
Bang, et al. 2023 (89)

Harrison, et al. 2023 (90)
Kaouk, et al. 2023 (91)
Kim, et al. 2023 (92)

Oh, et al. 2023 (93)
Tyson, et al. 2023 (94)
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Supplementary Table 2. Risk of bias analysis of the included studies.
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Studies Type of robotic Confounding Selection Classification Deviations from Missing Measurement Selection of the reported
system bias of interventions intended inter- data of outcomes result bias
bias ventions bias bias
Miyake, et Hinotori High risk Low risk Low risk Low risk Low risk Some con- Some concerns
al. 2023 cerns
(24)
Hinata, et al. Hinotori High risk High risk Low risk Low risk Low risk Some con- Some concerns
2022 (25) cerns
Totaro et al. Hugo High risk Low risk Low risk Low risk High risk Some con- Some concerns
2022 (26) cerns
Alfano, et al. Hugo High risk Low risk Low risk Low risk High risk Low risk Some concerns
2023 (27)
Balestrazzi, Hugo Some concerns Some Low risk Low risk Low risk Low risk Low risk
et al. 2024 concerns
(28)
Bravi, et al. Hugo High risk Low risk Low risk Low risk Low risk Low risk Some concerns
2023 (29)
Elorrieta, Hugo High risk High risk Low risk Some concerns High risk Some con- High risk
etal. 2023 cerns
(30)
Gallioli, et Hugo High risk Low risk Low risk Some concerns Low risk Low risk Some concerns
al. 2023 (31)
Mottaran, Hugo High risk Some Low risk Low risk Low risk Low risk Some concerns
etal. 2023 concerns
(32)
Raffaelli, Hugo High risk Some Low risk Low risk Low risk Low risk Some concerns
etal. 2023 concerns
(33)
Ragavan, Hugo High risk High risk Low risk Low risk High risk Some con- High risk
etal. 2023 cerns
(34)
Fan, et al. Kang-DUO High risk High risk Low risk Low risk Low risk Some con- Some concerns
2021(35) cerns
Fan, et al. Kang-DUO High risk High risk Low risk Low risk Low risk Low risk Low risk
2022 (36)
Dong, et al. Kang-DUO High risk High risk Low risk Low risk Low risk Some con- Some concerns
2023 (37) cerns
Li, et al. Kang-DUO High risk High risk Low risk Low risk High risk Some con- High risk
2023 (38) cerns
Alip, et al. Revo-I Some concerns High risk Low risk Low risk High risk Some con- Some concerns
2022 (39) cerns
Kastelan, Senhance High risk High risk Low risk Low risk Low risk Some con- Some concerns
et al. 2021 cerns
(40)
Venckus, et Senhance High risk Low risk Low risk Low risk Low risk Some con- Some concerns
al. 2021 (41) cerns
Knezevic, Senhance High risk High risk Low risk Low risk High risk Low risk High risk
et al. 2022
(42)
Kulis, et al. Senhance High risk Low risk Low risk Low risk Low risk Some con- Some concerns
2022 (43) cerns
Sassani, Senhance High risk High risk Low risk Low risk High risk High risk Some concerns
et al. 2022
(44)
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FILE1

PubMed

("Robotic Surgical Procedures"[Mesh] OR "Robotics"[Mesh] OR robot*[tiab]) AND (Hugo*[tiab] OR
Versius*[tiab] OR Avatera*[tiab] OR Revo-I*[tiab] OR Senhance*[tiab] OR Hinotori*[tiab] OR Dexter*[tiab]
OR KD-SR-01*[tiab] OR KangDuo-Surgical-Robot-01*[tiab] OR single-port[tiab] OR (Da-Vinci*[tiab] OR
Davinci*[tiab] AND SP[tiab]) OR ((new([title] OR novel[title] OR innovative[title]) AND (platform*[title] OR
system*[title]))) AND ("Urogenital System"[Mesh] OR "Adrenal Glands"[Mesh] OR "Urogenital
Diseases"[Mesh] OR "Pelvic Organ Prolapse"[Mesh] OR "Adrenal Gland Diseases"[Mesh] OR "Urogenital
Surgical Procedures"[Mesh] OR "Adrenalectomy"[Mesh] OR urogen*[tiab] OR uro-gen*[tiab] OR
genitourinar*[tiab] OR urol*[tiab] OR prostat*[tiab] OR urinar*[tiab] OR urethr*[tiab] OR transurethr*[tiab]
OR suburethr*[tiab] OR ureter*[tiab] OR nephroureter*[tiab] OR urothel*[tiab] OR bladder[tiab] OR
colposuspen*[tiab] OR cystectom*[tiab] OR cystoscop*[tiab] OR cystotom*[tiab] OR cystostom*[tiab] OR
"ileal conduit"[tiab] OR kidney*[tiab] OR renal[tiab] OR nephro*[tiab] OR nephrectom*[tiab] OR
pyelo*[tiab] OR pelvi*[tiab] OR cystocele*[tiab] OR sacropex*[tiab] OR sacrocolpopex*[tiab] OR
colposacropex*[tiab] OR "sacral colpopex*"[tiab] OR adrenal*[tiab] OR retroperitoneal*[tiab] OR retro-
peritoneal*[tiab]) AND ("2016"[Date - Publication] : "3000"[Date - Publication])

497 risultati al 15/5/2023 (33/33 articoli GS* catturati)

#1 "Robotic Surgical Procedures"[Mesh] OR "Robotics"[Mesh] OR robot*[tiab]

#2 Hugo*[tiab] OR Versius*[tiab] OR Avatera*[tiab] OR Revo-I*[tiab] OR Senhance*[tiab] OR
Hinotori*[tiab] OR Dexter*[tiab] OR KD-SR-01*[tiab] OR KangDuo-Surgical-Robot-01*[tiab] OR
single-port[tiab]

#3 Da-Vinci*[tiab] OR Davinci*[tiab] AND SP[tiab]

H4 (new([title] OR novel[title] OR innovative[title]) AND (platform*[title] OR system*][title])

#5 #2 OR#3 OR #4

#6 #1 AND #5

#7 "Urogenital System"[Mesh] OR "Adrenal Glands"[Mesh] OR "Urogenital Diseases"[Mesh] OR "Pelvic
Organ Prolapse"[Mesh] OR "Adrenal Gland Diseases"[Mesh] OR "Urogenital Surgical
Procedures"[Mesh] OR "Adrenalectomy"[Mesh]

#8 urogen*[tiab] OR uro-gen*[tiab] OR genitourinar*[tiab] OR urol*[tiab] OR prostat*[tiab] OR
urinar*[tiab] OR urethr*[tiab] OR transurethr*[tiab] OR suburethr*[tiab] OR ureter*[tiab] OR
nephroureter*[tiab] OR urothel*[tiab] OR bladder[tiab] OR colposuspen*[tiab] OR cystectom*[tiab]
OR cystoscop*[tiab] OR cystotom*[tiab] OR cystostom*[tiab] OR "ileal conduit"[tiab] OR
kidney*[tiab] OR renal[tiab] OR nephro*[tiab] OR nephrectom*[tiab] OR pyelo*[tiab] OR
pelvi*[tiab] OR cystocele*[tiab] OR sacropex*[tiab] OR sacrocolpopex*[tiab] OR
colposacropex*[tiab] OR "sacral colpopex*"[tiab] OR adrenal*[tiab] OR retroperitoneal*[tiab] OR
retro-peritoneal*[tiab]

#9 #7 OR #8

#10 #6 AND #9

#11 #10 AND ("2016"[Date - Publication] : "3000"[Date - Publication])

! Articoli utilizzati come Gold Standard:

36629223[uid] OR 36911621[uid] OR 37001822[uid] OR 36946129[uid] OR 36842906[uid] OR 36800894[uid] OR
36804552[uid] OR 34375129[uid] OR 33900026[uid] OR 35752748[uid] OR 35851692[uid] OR 36690548[uid] OR
36624894[uid] OR 36205571[uid] OR 34313810[uid] OR 36053673[uid] OR 36333563[uid] OR 34221837[uid] OR
36515619[uid] OR 36847815[uid] OR 36094389[uid] OR 35765756 [uid] OR 31301693[uid] OR 31411052[uid] OR
31386793[uid] OR 31257704[uid] OR 31010600[uid] OR 36282303[uid] OR 31301021[uid] OR 33229864[uid] OR
32718799[uid] OR 29645348[uid] OR 33725392[uid]
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Embase

('robot assisted surgery'/exp OR 'robotics'/exp OR 'robotic surgical device'/exp OR robot*:ti,ab,kw) AND
(Hugo*:ti,ab,kw OR Versius*:ti,ab,kw OR Avatera*:ti,ab,kw OR Revo-I*:ti,ab,kw OR Senhance*:ti,ab,kw OR
Hinotori*:ti,ab,kw OR Dexter*:ti,ab,kw OR KD-SR-01*:ti,ab,kw OR KangDuo-Surgical Robot-01*:ti,ab,kw OR
single-port:ti,ab,kw OR (Da-Vinci*:ti,ab,kw OR Davinci*:ti,ab,kw AND SP:ti,ab,kw) OR ((new:ti OR novel:ti
OR innovative:ti) AND (platform*:ti OR system*:ti))) AND ('urogenital system'/exp OR 'adrenal gland'/exp
OR 'urogenital tract disease'/exp OR 'pelvic organ prolapse'/exp OR 'adrenal disease'/exp OR 'urologic
surgery'/exp OR 'colposacropexy'/exp OR 'adrenal surgery'/exp OR urogen*:ti,ab,kw OR uro-gen*:ti,ab,kw
OR genitourinar*:ti,ab,kw OR urol*:ti,ab,kw OR prostat*:ti,ab,kw OR urinar*:ti,ab,kw OR urethr*:ti,ab,kw
OR transurethr*:ti,ab,kw OR suburethr*:ti,ab,kw OR ureter*:ti,ab,kw OR nephroureter*:ti,ab,kw OR
urothel*:ti,ab,kw OR bladder:ti,ab,kw OR colposuspen*:ti,ab,kw OR cystectom*:ti,ab,kw OR
cystoscop*:ti,ab,kw OR cystotom*:ti,ab,kw OR cystostom*:ti,ab,kw OR 'ileal conduit':ti,ab,kw OR
kidney*:ti,ab,kw OR renal:ti,ab,kw OR nephro*:ti,ab,kw OR nephrectom?*:ti,ab,kw OR pyelo*:ti,ab,kw OR
pelvi*:ti,ab,kw OR cystocele*:ti,ab,kw OR sacropex*:ti,ab,kw OR sacrocolpopex*:ti,ab,kw OR
colposacropex*:ti,ab,kw OR 'sacral colpopex*':ti,ab,kw OR adrenal*:ti,ab,kw OR retroperitoneal*:ti,ab,kw
OR retro-peritoneal*:ti,ab,kw) AND [2016-2023]/py

756 risultati al 15/5/2023

#1 'robot assisted surgery'/exp OR 'robotics'/exp OR 'robotic surgical device'/exp OR robot*:ti,ab,kw

#2 Hugo*:ti,ab,kw OR Versius*:ti,ab,kw OR Avatera*:ti,ab,kw OR Revo-I*:ti,ab,kw OR
Senhance*:ti,ab,kw OR Hinotori*:ti,ab,kw OR Dexter*:ti,ab,kw OR KD-SR-01*:ti,ab,kw OR KangDuo-
Surgical-Robot-01*:ti,ab,kw OR single-port:ti,ab,kw

#3 Da-Vinci*:ti,ab,kw OR Davinci*:ti,ab,kw AND SP:ti,ab,kw

#4 (new:ti OR novel:ti OR innovative:ti) AND (platform™*:ti OR system*:ti)

#5 #2 OR#3 OR #4

#6 #1 AND #5

#7 'urogenital system'/exp OR 'adrenal gland'/exp OR 'urogenital tract disease'/exp OR 'pelvic organ
prolapse'/exp OR 'adrenal disease'/exp OR 'urologic surgery'/exp OR 'colposacropexy'/exp OR
'adrenal surgery'/exp

#8 urogen®*:ti,ab,kw OR uro-gen*:ti,ab,kw OR genitourinar*:ti,ab,kw OR urol*:ti,ab,kw OR
prostat*:ti,ab,kw OR urinar*:ti,ab,kw OR urethr*:ti,ab,kw OR transurethr*:ti,ab,kw OR
suburethr*:ti,ab,kw OR ureter*:ti,ab,kw OR nephroureter*:ti,ab,kw OR urothel*:ti,ab,kw OR
bladder:ti,ab,kw OR colposuspen*:ti,ab,kw OR cystectom*:ti,ab,kw OR cystoscop*:ti,ab,kw OR
cystotom*:ti,ab,kw OR cystostom*:ti,ab,kw OR 'ileal conduit':ti,ab,kw OR kidney*:ti,ab,kw OR
renal:ti,ab,kw OR nephro*:ti,ab,kw OR nephrectom*:ti,ab,kw OR pyelo*:ti,ab,kw OR pelvi*:ti,ab,kw
OR cystocele*:ti,ab,kw OR sacropex*:ti,ab,kw OR sacrocolpopex*:ti,ab,kw OR
colposacropex*:ti,ab,kw OR 'sacral colpopex*':ti,ab,kw OR adrenal*:ti,ab,kw OR
retroperitoneal*:ti,ab,kw OR retro-peritoneal*:ti,ab,kw

#9 #7 OR #8

#10 #6 AND #9

#11 #10 AND [2016-2023]/py
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Scopus

#1
#2

#3
#4
#5
#6
#7

#8
#9

TITLE-ABS-KEY(robot*)

TITLE-ABS-KEY(Hugo* OR Versius* OR Avatera* OR Revo-I* OR Senhance* OR Hinotori* OR Dexter*
OR KD-SR-01* OR KangDuo-Surgical-Robot-01* OR single-port)

TITLE-ABS-KEY(Da-Vinci* OR Davinci* AND SP)

TITLE(new OR novel OR innovative) AND TITLE(platform* OR system*)

#2 OR#3 OR #4

#1 AND #5

TITLE-ABS-KEY(urogen* OR uro-gen* OR genitourinar* OR urol* OR prostat* OR urinar* OR urethr*
OR transurethr* OR suburethr* OR ureter* OR nephroureter* OR urothel* OR bladder OR
colposuspen*® OR cystectom* OR cystoscop* OR cystotom* OR cystostom* OR "ileal conduit" OR
kidney* OR renal OR nephro* OR nephrectom* OR pyelo* OR pelvi* OR cystocele* OR sacropex*
OR sacrocolpopex* OR colposacropex* OR "sacral colpopex*" OR adrenal* OR retroperitoneal* OR
retro-peritoneal*)

#6 AND #7

#8 AND (PUBYEAR > 2015)

601 risultati al 15/5/2023

Web of Science

#1
#2

#3
#4
#5
#6
#7

#8
#9

TS=robot*

TS=(Hugo™ OR Versius* OR Avatera* OR Revo-I* OR Senhance* OR Hinotori* OR Dexter* OR KD-SR-
01* OR KangDuo-Surgical-Robot-01* OR single-port)

TS=(Da-Vinci* OR Davinci* AND SP)

TI=(new OR novel OR innovative) AND Tl=(platform* OR system*)

#2 OR#3 OR #4

#1 AND #5

TS=(urogen* OR uro-gen* OR genitourinar* OR urol* OR prostat* OR urinar* OR urethr* OR
transurethr* OR suburethr* OR ureter* OR nephroureter* OR urothel* OR bladder OR
colposuspen* OR cystectom* OR cystoscop* OR cystotom* OR cystostom* OR "ileal conduit" OR
kidney* OR renal OR nephro* OR nephrectom* OR pyelo* OR pelvi* OR cystocele* OR sacropex*
OR sacrocolpopex® OR colposacropex* OR "sacral colpopex*" OR adrenal* OR retroperitoneal®* OR
retro-peritoneal*)

#6 AND #7

Limit #8 to publication years 2016-2023

1071 risultati al 15/5/2023

Totale library deduplicata = 1634 risultati
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