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Current status and prospects of robotic laparoscopic
single-site surgery in urology

ZHOU Fenghai', WANG Xing"*

(1. Department of Urology, Gansu Provincial People’s Hospital, Lanzhou 730000, China; 2. The First Clinical Medical College of
Gansu University of Chinese Medicine, Lanzhou 730000, China)

Abstract With the further deepening of the concept of minimally invasive surgery, both doctors and patients look
forward to the realization of scarless surgery. Nowdays, robotic laparoendoscopic single-site (R-LESS) is undoubtedly one
of the methods closest to this goal. It has the advantages of single-port laparoscopic surgery, which is minimally invasive,
aesthetic, less painful, and quick to recover. Meanwhile, it has 3D surgical field of vision and tremor filtering system. By
combining single port laparoscopic and robotic surgery system, R-LESS makes minimally invasive surgery a big step forward.
This article presents the development history of R-LESS as an entry point, summarizes the current status of R-LESS at home
and abroad, analyzes its advantages and disadvantages, and looks forward to its future, aiming to promote the development of
R-LESS in urology.

Key words  Single port laparoscope; Robotic surgery; Minimally invasive; Urinary surgery

HLES A BAFLIE I 5% ( Robotic laparoendoscopic {88 T #B43 FFIE F AR, 1969 4F, Wheeless C R
single-site, R-LESS) 1275 [E M AMBIRIMEHT B sqLIE s A TR . 1991 4,
SURINIFIE , (BRI AR . Clayman R V 45 PR A B T30 RANEL,
JEHCRSS S 48 Da Vinei SP" REMTFR SR, whysoit T RFLIRE B UIRA , HEUS T
o A5 B L R P B2 B AR AE MR PR AN USRI LIS ot 2000 48, 1252 FAMLEE GE 1 26 H &
BB R B ANMERER B B RO popnowe b iR (FDA) AHEIEBLI TG,
RIS, MALPLE AT ARMERTERE S8 g sl py PR AL AR, ZTAR RS
AMD TSR IONTIE SRR 20 gy 3p FoAmur . RIS B

ALIELL RLESS WAL RIAR. BER g ooyt s s ias 2 LA A
B > TR SR 5L H X 5 -
IPIMARESLIR A JE S, TERIARBAESS o5 o 1 s st 40 1 5206 BT AR 2009 48,

TR TR, Escobar P F 25 P R-LESS H AR FHF1E78}, 1%

1 HEANBIERPEFANEE HAR RN N RGeS RIGER [FRS, PR
FLAIE AR R 8D T AR S IIR A A A

1.1 PLES N LI AR & S Dofe VUG, A 2GRS KRR E AW PRI}
F 20 4 ISE, BEE MBI B AR M MR, 2017 48, RS Y AIA] R-LESS 4R
ﬁ%,@%%?ﬁLﬁﬂﬁT%%?*oﬁﬁ? RIS T ERRAE PIBRAR o 2019 4F, AP
BEARTFRIR AR, AL TR Sl TRISIIRARA IR AR, FFEAE R, A

166



A RSF . MBI R ARk R SR e R IR R JE 2

I R-LESS HA C 2 G I FH T A BRANEE . A4,
LB /NIRRT DI RN
PRENE B 2R TR IS A LA AFIHAIIA Y SP
RGALMIRIVEFF AR RIS
1.2 HLES N AL B T ARG P

SR EE 2L N TR RGEEA,
BALYLE AT AR5 iR e dil & . PURE &
AR R G = RAR . OBAEER G R¥E
AJAEFARZE IO XL [l Z 0 i Pl 5 A
PIAS A%, I B AR S TR . @K
SO ARGt FEOESEEN, HAR T
FAE— 55 S T ARARIE, IR 5E T
AREAE; T5oh, PUEIIA AT R i RS
JE, AR/ gk ) DX Sk R AT BN RS L A
BEAE T RFFHUE RETE AR Sl
EERIER, AT ARE TR AT EME ",
QWAL PR AR R 58 WAL BE AR 2R S RE
JRORBAE I T AR, I L =LEsr (R R R
BARE, AUTRSHT AL 5240
PLES AT AR B ARFBE, BATARY-G 1
TF—AAL, DU BB R = R A e bl R A
L B R A AT AR P, anE
b ps-Egt bRl

2 MI/ABRFLIEREFEEDRIMIE
Rz FHEAR

[El NS AZF A R-LESS FARRG L 2
T IRANBH A RFAR, AT B iR )
B AR TEREBEDIBRAR " R B AR
g AR A 1 B e N R B R 41D g A
IHPEVIBRAR M

2.1 AeniAIE A TE VIR AR )M

Moschovas M C 25 " i—I5i) B 098 M £ 5
IPEAL T R-LESS 7E RIS B AR VA A o 0 22 41k

Rl A5 AEMC IR oE W50 w s TR
B N BAFLIE 5 mi 91 AR YA R 50 4158 25 11
OB, TEARJGHEAT RIS 2 R i B
L5 R AL T AR ] K 118min,  H 2R I
2979 50ml, Jo 1 & HIIF ARE B I, S
RFREMERN 14%, HIAT 39 BlEEIERG
21d IRFNE AR . BT WL, ML RFLTFR
FEHAR FRE A AT, HA 32 1 R
RE R 24508, BRI T B ALBLAS A F
B ISR A

oy — AL N N E R 2 LR
FLARZHIT G BRARIEAR B 3T LB 52 1, FEZ 5
i PEARVERLS , o3 PRl AL AR R 2 4L
AREFIGIT 71 1B, AT R R R B BETT
IR BAALA P A TR B (R A Rk B iy, (LB
212 1M >100ml (1) 58 HO ) & AR P AR
HHTARP ARG I RAE, HAG WL B MITE
6h., 12h. 18h I PSR I3 sl T ARG B PE 4 2%
S RG2S (P>0.05) o BEVIE, HAL
HARNZFLATEARIG 45d MIRKEEHRZE 7K 1%,
THRERER K. AR hgsie . REMF L
HLas N & 2 (8] B8 H I E AR A T A
A, H5ZFLAMIL, PALARARPRILAS A
Ho LIRS LB i R, SHEGmpLE A
FARMEL, 5 AL A5 150 R R
RTRRIEE T ARSI 4k A BE s a],  JsR R
IR BT R 2R 25 i T, EAS S e
2 RSk BN, AN AT RRGEA
[F TR 2B 6, FEARE L
HUMEFARE 24", 25 EAng, A R-LESS
FTATFIRAA VIR AR S 224 . ATATY, ATAEH:
e ARAPBE BT R , H A LALE ATEAR i i
FARE ST HA — L, R R E D,
REIAE “Je%y” 2K, ME— AR RHEAE
F1—E BRI

167



@& 221k - Review ¢

B

2.2 AEE - VIR A HI

RTBEFARERZCRL, REHEBKE
b3 R AL A N B FL I 5 P B R B DD BR R
2014 4, Mathieu R %5 " # i f# F R-LESS FR
VB AT AN B UIBRAR , L
BEBHRE . FARIEME . AR AIAR G YERHE Ut
500, G5 RF PRI . TR FIE ] 5 1)
] () o A2 043 10 179min, 19min £ 129min,
JAEEHAECH 100ml, fEIE AR, KA
PLER AN FAR RGAHCIE KA, TR P AR
JEE R RAE , A BEmS ] s A ECH 3d. B IER]
IV R-LESS ~F- & $EA T B IBRA AT LR A9 25 114
FARIFRL, RIB ATy AR TSI 77 A

B i Bl 2L s 58 B U0 B R S A T 4
Z T ARES A BE AT AT TR, Al LLaf
R EAROR, FF b B EARERE. A
A AR R, X T B E =,
B N4l B LR P 5 B DD B AN 2 R 5 %
JE A BB B] 5 . E R, LA A B
FLIE P B2 B VIR AR AT BRI FH T g e /NN A2 2
PEEAR A B, IEARRTE A G LN 5 Ll
F1 . Komninos C 55 ' [m1B5UM: 431 H HUIE s 5%
R-LESS I ZALIE 545 5 R 3 VIBR AR Z2 6] 136 7
FOR, ZALUATT 89 B, BFL4LIRYT 78
P8, PAHEE VTR EER, HE
ANBRUE T A LU BN, i A A AR B R
B, i . FARUIGBAMEFI T AR R AE 51
ZR TG (P>0.05) o Ik, S L
LA YNS IS L0 I I N w7 N A A E R e R =
RS . 25 BRIk, A AR BB
REARIZANRGE SR T AREESHT
R U0, AHE AT TR AR
AR, WA BFERRERGZ RNEHE,
FAALARAUy —F AT 25

168

2.3 AEHARIWARAME A v H
R-LESS FAM 1z i T HAh 7 1H . A 0F
SRR 43 52 T il FHAS 4 ARk IR A Mg A gL ab
FEFAR R G A7 B ol JRAE SR AL A5 A 1 5
TG AR T i RS s 34 4B ( Ureteropelvic
junction obstruction, UPJO) [ #] 4 45, 3 f
BHAZW R UPJO (BB TERAAL TR ARG AT
WFAR, HFARSFIGF, STFAEE 55
139min ., 180min F1213min, RFICH:KIE R,
HR MR A BERTIREE PR, X
I RAE R A, FWILEE da OB A i LR
L JE% 4, ATATHY P 2012 4F White M AP
T e T A7 R-LESS T AR A 1 5 10 V1 Bk A i
WA m, AT AR T B D DD B R b
AT A A AR U [l 43 A ]
— AR SE R 9 AL g A Bl AL s B T AR
BRI AR, BE B R AR P10
(4.5~5.5cm ) G BALALAS N BRI IE, 2%
PLERANTFARZRSG 1 9. 298, RASEkm I
30°, FEBE FKIRAT A BEE VIR | 7 s bk 2 45 05
H, A REDOYEE RLE, ToHBUK Al
RERAS, TMIERE R, B ER: X
THZE AL, R-LESS FHIGHER DI A
PO/ PR, S e s T SOR W R,
FREIFRAERLE, FARL A AT FEE L
FLIE M i 17 ST TR, AT A
B F1 s AR ARAER WG], AT AR )
SR YT SR 5E .

3 HMBABILEREFANRES
BB

31 PAIRS
R-LESS FAR ZALIRMILR T —AL, Bt
S/, AL AR UBCE AL B PR



RIERSF : WEAL ST A ik RO R RILRBIE 2

ANt BT, BERRAR T FARMA. BRitz
S, JEERAFABIES: OHa8m LR B
FARBIYEA, ARG IR
XS . P RAROCR . R EETRE . i
FEBEmITAISE ; QR fERIBLE AN RGN0 — 4
SFoR MR ERG , AS T A T2 UE R A a%
WA AT LUK BIASE AP 2 25 Trocar
FAETAR A, A AL TR b 2R E] Y
mo Al (RIBE RO ) Y, AT AR S
R, AT 5ENT IO S /NS 18] N Y
REAERAE; WikIFar B ALALAES A BT BAT HY NI o)
RERYSRET &, MRS TRSESRIFEA Y, OA
AR RIPAL AR T IR | 48455 0k
MTA, fE—E R Fpds TSR
FARRBRPE:

PALHLAR AN T AR BRI, H54
A—ERRBRE ", FERNE: O TERHY
PLas NS TR RGAFAE SN ARLIL KA1
U, RSN T S A AN L R ; @R
A 3D HEF, (HRMhSE R EHA R BBk = R0k
EESA RN QM T I LA —A>, il
FLEEA R F ARG SIEF I AR, #iE)
PRILFECR B F AR T FRRATAL, EEEAEAR
HIFTTFAR; @RALLE N T ARG 2,
KA LR R Tl N BT AR RS ©FAL
P NSRS BA R AEdr 98 R, Iz s & i
AR, FTLCEZWHAE ;. @I AR 1
B ™, EN RS AL AL TR
FERIEBEED, BOMTZEOR AL TR BB

3.2

4 INEERE

LA, HLas N FRALE ARTE W R AR 451,
Pk g, UHSEEAMNF 518 Da Vinei SP® R4¢
BYHE & 45 B AL B AR R TR ), (HiZ R S50

WARTEE NN, M TS, BN RALEAR
&R TES. fE, HETAER ALY 516
AR R RYE CAndas . RIS ) |, IR
HlTHTE N 2021 43 A9 H, FRES—
£ B FEE R BAFLHL AR I 28 A TR R,
Bt e b iy ik — 20 R e S 5E MR R
koA 5 EANEIS LA NI TR R G A
FE B HEMAPLAES N T AR B RUEL:,
i shs PRAMEH A FAR LB A o

Sk

[1]  Wheeless C R. A rapid inexpensive and effective
method of surgical sterilization by laparoscopy[J].
Reprod Med, 1969, 3(5): 65-69.

[2] Clayman R V, Kavoussi L R, Figenshau R S, et al.
Laparoscopic nephroureterectomy: initial clinical case
report[J]. ] Laparoendosc Surg, 1991, 1(6): 343-349.

[3] Escobar P F, Fader A N, Paraiso M F, et al. Robotic-
assisted laparoendoscopic single-site surgery in
gynecology: initial report and techniquelJ]. ] Minim
Invasive Gynecol, 2009, 16(5): 589-591.

[4]  REEA, ERE, AN, F . HLa R AL B
R DT BR AT A Mk RIS (1. 1 RIS R S
BHL | 2017, 32(6): 437-439, 443.

(5] 220, VRERRE , Bk, S5 MER BRI LAL
ARG A AR BRI L 221K 0], H R B
2019, 26(2): 215-217.

[6] Kaouk J H, Bertolo R. Single-site robotic platform in
clinical practice: first cases in the USA[J]. Minerva Urol
Nefrol, 2019, 71(3): 294-298.

[71  Ahmad N Z, Naqvi S, Sagias F, et al. PortSmouth TAble
Rotation Robotic technique for pan proctocolecotmy
using Da Vinei Si robotic system; P-STARR
technique[J]. Tech Coloproctol, 2018, 22(6): 449-452.

[8] Hagen M E, Stein H, Curet M J. Introduction to the
robotic system[]J]. RGS, 2014, 2(2): 9-15.

[9]  Alkatout I, Mettler L, Maass N, et al. Robotic surgery in
gynecology[J]. ] Turk Ger Gynecol Assoc, 2016, 17(4):
224-232.

169



&

i - Review ¢

[11]

[12]

[13]

[14]

[15]

[16]

[18]

170

Dobbs R W, Halgrimson W R, Madueke I, et al. Single-
port robot-assisted laparoscopic radical prostatectomy:
initial experience and technique with the da Vinci® SP
platform[J]. BJU Int, 2019, 124(6): 1022-1027.

Lai A, Dobbs R W, Talamini S, et al. Single port robotic
radical prostatectomy: a systematic review[J]. Translational
Andrology and Urology, 2020, 9(2): 898-905.

WHET, FB% . BERE, . Hlas NSRS
HRAAVEBE VIR A (01 22T 00 A (1. AR Is IR 1
By | 2020, 41(11): 811-814.

SRS XK, R L SF L HLE AL T
BT (INE 1% %) ] = N VI P52 ARG 2t ol e e S0
ANRFRRS L 2017, 38(7): 498-501.

Mattevi D, Luciani L G, Vattovani V, et al. First
case of robotic, laparoendoscopic single-site radical
prostatectomy with single-site VesPa platform[]].
Journal of Robotic Surgery, 2018, 12(2): 381-385.
Moschovas M C, Bhat S, Onol F, et al. Early outcomes of
single-port robot-assisted radical prostatectomy: lessons
learned from the learning-curve experience[J]. BJU Int,
2021, 127(1): 114-121.

Moschovas M C, Bhat S, Onol F, et al. Comparing the
approach to radical prostatectomy using the multiport
da Vinei Xi and da Vinei SP robots: a propensity score
analysis of perioperative outcomes[J]. Eur Urol, 2021,
79(3): 393-404.

Lenfant L, Sawczyn G, Aminsharifi A, et al. Pure single-
site robot-assisted radical prostatectomy using single-
port versus multiport robotic radical prostatectomy: a
single-institution comparative study[J]. Eur Urol Focus,
2020.DOT: 10.1016/j.euf.2020.10.006.

Francavilla S, Veccia A, Dobbs R W, et al. Radical
prostatectomy technique in the robotic evolution: from da
Vinei standard to single port-a single surgeon pathway[J]. J

Robot Surg, 2021.DOI: 10.1007/s11701-021-01194-8.

(21]

[22]

[23]

[24]

[27]

Mathieu R, Verhoest G, Vincendeau S, et al. Robotic-
assisted laparoendoscopic single-site radical
nephrectomy: first experience with the novel Da Vinci
single-site platform[J]. World J Urol, 2014, 32(1):
273-276.

Komninos C, Tuliao P, Rha K H. Current status
of robotic laparoendoscopic single-site partial
nephrectomylJ]. Int J Urol, 2014, 21(10): 954-959.
Komninos C, Shin T Y, Tuliao P, et al. R-LESS partial
nephrectomy trifecta outcome is inferior to multiport
robotic partial nephrectomy: comparative analysis|J].
Eur Urol, 2014, 66(3): 512-517.

Heo J E, Kang S K, Koh D H, et al. Pure single-site
robot-assisted pyeloplasty with the da Vinci SP surgical
system: initial experience[]]. Investig Clin Urol, 2019,
60(4): 326-330.

Agarwal D K, Hebert K J, Gettman M T, et al. How to
perform a robotic pyeloplasty utilizing the da Vinei SP
platform: tips and tricks[J]. Translational Andrology and
Urology, 2020, 9(2): 919-924.

White M A. Robotic laparoendoscopic single site
urological surgery: analysis of 50 consecutive cases[]].
The Journal of Urology, 2012, 187(5): 1696—1701.
Morelli L, Guadagni S, Di Franco G, et al. Da Vinci
single site” surgical platform in clinical practice: a
systematic review[J]. Int ] Med Robot, 2016, 12(4):
724-734.

Sendag F, Akdemir A, Zeybek B, et al Single-site
robotic total hysterectomy: standardization of technique
and surgical outcomes[]J]. ] Minim Invasive Gynecol,
2014, 21(4): 689-694.

Kaouk J, Garisto J, Bertolo R, et al. Robotic urologic
surgical, interventions performed with the single port
dedicated platform: first clinical investigation[]J].

European Urology, 2019, 75(4): 684-691.



