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[ Abstract]  Objective To compare the efficacy of robot-assisted laparoscopic surgery and traditional laparoscopic
surgery in the treatment of ureteral obstruction through a meta-analysis. Methods A comprehensive literature search was
conducted in CNKI, Wanfang Data, VIP, CBM, PubMed, Embase, Cochrane Library, and Web of Science, covering
publications from inception to August 8, 2024. The Chinese and English search terms included “Ureter” “Obstruction” “Robot-
Assisted Surgery” and “Robotic Surgical Procedure”. Intraoperative blood loss and other surgical outcomes were compared between
the two approaches. Results A total of 30 studies involving 2 314 patients were included. The results of meta-analysis showed
that the robotic group had significantly reduced intraoperative blood loss [ WMD (95%CI ) = =5.44 ( -=10.64, -0.24 ) mL,
P =0.040 |, shorter operative time [ WMD = -16.47 ( =27.49, -5.44 ) min, P = 0.003 |, reduced length of hospital stay [ WMD =
-0.55 (-0.65, —0.45) d, P < 0.001 ], shorter duration of drainage tube placement [WMD = -1.04 (-1.67, -0.41)d,
P =0.001 |, decreased anastomosis time [ WMD = -11.26( =21.98, —0.54 ) min, P = 0.040 ], and shorter suture time[ WMD = -19.72
(-33.76, =5.67 ) min, P = 0.006 ] compared with the traditional laparoscopic group. The robotic group also demonstrated a higher
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surgical success rate [OR =2.42(1.36, 4.32), P =0.003 | and higher hospitalization costs [ WMD = 33, 756.24 (25, 689.01,
41, 823.47) RMB, P < 0.001 . No significant differences were observed in complication rate [ OR ( 95%Cl ) =0.79 ( 0.57, 1.09),
P =0.144 |, reoperation rate [OR (95%CI) =1.13 (0.50, 2.55), P = 0.762 ], or ureteral stent retention time [ WMD ( 95%CI ) =
0.00 (-1.12, 1.13)d, P =0.994 ] between the two groups. Conclusion Robotic-assisted laparoscopic surgery has been shown to
significantly reduce intraoperative blood loss, shorten operative time, hospital stay, drainage duration, anastomosis time, and suturing

time, while improving surgical success rates. It is particularly suitable for complex and technically demanding procedures that require

precision, offering substantial clinical value despite its relatively high cost.
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TEf 5 2024 .E 20,00 (2427, -1573) 19.11
5L 2017 —4-—' -33.00 (-61.44, -4.56) 2.90
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Zi 2023 Ho- 6.94(-4.28, 18.16) 10.85
Hemal 2010 —_— E -60.64 (-104.32, -16.96) 1.33
Overall, DL (/2 = 88.6%. P<0.001) Q -5.44 (-10.64, -0.24) 100.00
T T
-200 0 200

NOTE: Weights are from random-effects model
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Figure 2 The forest plot of the comparison of intraoperative blood loss between the two groups

Effect %
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Hu 2023 - ~44.75(-57.01, -32.49) 473
Ebert 2020 —— 34.00 (-21.84, 89.84) 2.20
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Weise 2006 —_— -28.00 (~122.14, 66.14) 1.08
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Overall, DL (12 = 87.4%. P<0.001) 202 ~16.47 (<2749, -5.44)  100.00
T T
-200 0 200
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Figure 3 The forest plot of the comparison of operation time between the two groups
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Zi 2023 * 21.27(2223,-031) 100
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Overall, IV (/2 =47.3%, P =0.004 ) | ~0.55 (~0.65, ~0.45)  100.00
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Figure 4 The forest plot of the comparison of hospitalization time between the two groups

234 JFRIAE

e 24 TGTAJF g 0 00 004 R T 3 K
i, ALEE 1869 Bl . FEPE I A R AR I'=
0.0%, P =0.989, R &R LT meta 73
Bro @5 NIR, 2 AFRIEREREFISITER
X [ OR=0.79, 95%CI (0.57, 1.09), P =0.144 ],
LS.

235 W%

LA 13 T g 2 2 0T 0 ST
Urgh fmy, 48 917 Bl H . BTtk o g A i
TN IP=2.5%, P =0.422, 8RR 2 8000 45 R ik
1T meta 38T, S5 o, M TSR,
Plas N et m it %, 2R BEARIH#E
X[ OR=2.42, 95%CI (1.36, 4.32), P =0.003 ],
UL 6.

2.3.6  GliAE HE ]

A Q WA G T A E
Bf ), A4 401 ) B 3 5 oMk A A 45 AR R
I’=721%, P < 0.001, R F Bl LN A B o 17
meta 70HT. G5 BN, LR ALLE | B E A
S TAEG R 2 [ WMD=-1.04 d, 95%CI (-1.67,
-0.41), P=0.001], WK 7.
2.3.7 R EtE

A 3 mwFsE o s TR A E, A
& 164 7] /35 o 5 PR 43 i 45 2R R 1°=89.7%,
P <0.001, #R LN BRI FELT meta 73BT o
e T TN | 6 N2 N 1 R 1 R R 5 -
%520 [ WMD=-11.26 min, 95%CI ( -21.98, —-0.54),
P=0.040 ], VLKA 8.



698 HEE 202557 A% 56 B 7Y

Odds Ratio %
Author (Year) (95% C1) Weight
L 2017 — 0.47(0.05, 4.64) 291
XIHE 2023 : 0.64(0.16, 2.54) 6.20
XIE 2023 —_— 1.10(0.19, 6.51) 2.76
5% 2014 —— 1.23(0.34, 4.45) 5.01
Kobayashi 2020 —— 0.45(0.04, 4.50) 3.01
Hu 2023 : + 3.10(0.12, 78.87) 0.00
Ebert 2020 e 1.17(0.63, 2.16) 22.51
Patel 2016 o 1.26 (0.06, 27.85) 0.00
Weise 2006 = 0.41(0.05, 3.29) 311
Esposito 2019 ' 026 (0.01, 6.67) 1.33
Fiori 2017 - 169 (0.13, 21.27) 1.16
Riachy 2012 — 0.36 (0.05, 2.80) 3.32
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Figue 5 The forest plot of the comparison of complications between the two groups
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Figue 6 The forest plot of the comparison of success rate between the two groups
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Figure 7 The forest plot of the comparison of the indwelling time of drainage tubes between the two groups
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Figure 8 The forest plot of the comparison of intraoperative anastomosis time between the two groups
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Figure 9 The forest plot of the comparison of the indwelling time of ureteral stents between the two groups
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Figue 10 The forest plot of the comparison of intraoperative suture time between the two groups

Author ( Year)

X 2023
BAHE 2022
xR 2023 -
Hu 2023

Sun 2023

Zi 2023

Overall, DL (12 = 99.0%, P<0.001)

<>

Effect %

(95% CI) Weight
: 26 65275 (25 838.18, 27467.32)  17.06
| —%— 5068030 (45 164.90, 56 19570)  15.83
14 200.00 (12 42895, 15971.05)  16.95

- 37 332.04 (35 135.64, 39 528.44) 16.88
1 .- 39295.23 (37 132.34, 41 458.12) 16.88
- 35 646.32 (31 617.55, 39 675.09) 16.39

1

33 756.24 (25 689.01, 41 823.47)  100.00

T
=50 000 0

NOTE: Weights are from random-effects model

E 11

T
50 000

2 AR 2R A LB AR AR E

Figue 11 The forest plot of the comparison of hospitalization costs between the two groups
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Odds Ratio %

Author (Year) (95% CI) Weight
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Figue 12 The forest plot of the comparison of secondary surgeries rate between the two groups
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