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Robot-assisted laparoendoscopic single-site Vs multi-site surgery
for myomectomy: a systematic review and Meta-analysis

WANG Yuning, PANG Xiaoyan, WANG Yajing, LI Huayang, ZHANG Yi
(Department of Gynecology, the First Hospital of China Medical University, Shenyang 110001, China)

Abstract Objective: To analyze the clinical efficacy of robot-assisted laparoendoscopic single-site surgery (R-LESS) and
robot-assisted laparoendoscopic multiple-site surgery (R-LEMS) for myomectomy. Methods: Relevant literatures on R-LESS and
R-LEMS for myomectomy in the PubMed, Cochrane Library, and Embase databases from January 2000 to July 2023 were retrieved.
Perioperative data for the two surgical approaches were compared and analyzed using Meta-analysis. Results: A total of 5 retrospective
studies, comprising clinical data from 869 patients, were included. Among them, 376 patients underwent R-LESS for myomectomy,
while 493 underwent R-LEMS for myomectomy. Meta-analysis results indicated that R-LESS was significantly better than R-LEMS
in tumor removal time and intraoperative blood loss (P<0.00001). However, R-LESS took longer in terms of docking time (P=0.0006).
Compared with the R-LEMS, the total operative time, length of hospital stay, intraoperative and postoperative complications, and
console Controlling time were lower in the R-LESS group, but the differences were not statistically significant. Conclusion: The R-LESS
for myomectomy demonstrates significant advantages over the R-LEMS in terms of tumor removal time and intraoperative blood loss,
highlighting the benefits of single-site surgery in adhering to the no-tumor principle and cosmetic effect. Despite a slight increase in the
docking time, the overall surgical outcomes and patient recovery indicate good safety and feasibility of R-LESS.
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Figure 1 Literature screening flow chat
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2.3 Meta &R
231 =HIEEE AR ABTHE
Xif WL 45 0l 45 B )R A T Meta 2087, AL 9 14
SR E (P=73%, P=0.05) . % HHEHL&
NS HEAT 434, 45 R W] R-LEMS 41 (145 il
HEEIKT R-LESS 41, P4l 227 g it
= X [MD=-3.36, 95% CI (-23.55, 16.83) ,
P=0.74], K 2.

2.3.2 tiEEE ASCEN AT M X
P FARXT IS AT T Meta 2047, PHIBIFSE

SRR (P=0%, P=0.63) . R E5L
NI T8, 5 R R R-LEMS 41 x4
[E]/NTF R-LESS 21, Wi (A 25 55 HA Giit2em X
[MD=1.39, 95% CI (0.59, 2.19) , P=0.0006],
i 3.

2.3.3 BUEETE  ASCERABIAFSE U X
P FARBOE IS AT T Meta 2087, PHIBIFSE
e PSRRI S R (P=45%, P=0.18) . %

58 R-LESS 413640 A 376 R F WG RVORE P OSBRI IR T 40T, 45 W] R-LESS 41
*1 R-LESS HEBEELZRR (xxs)
Table 1 Baseline data of patients who underwent R-LESS (x+s )
e P e Fik Bl\/nZ RABER ZRIVEHE EEE
(1) (%) ( kg/m?) (cm) (1) (g)
Choi S H™ 2019 105 36.70 +6.30 21.60 +3.20 6.30+1.70 2.60+2.30 114.90 + 83.90
Moawad G N 2019 80 39.10 +6.05 25.30 +5.05 5.90 +2.02 2.40+2.05 85.20 + 75.70
Park S Y™ 2020 43 — — 6.33+2.05 2.95+2.35 187.38 + 165.51
Ahn S H"™ 2021 90 36.10 £6.50 — 7.60 +2.60 2.70 £2.40 —
Lee SR™ 2021 58 35.14 +6.28 21.55+3.30 7.68+2.33 1.48+1.30 173.82 +146.38
*2 R-LEMS HBEEHEZER (xxs)
Table 2 Baseline data of patients who underwent R-LEMS (x +s )
ez P e Fik Bl\/n2 RABER ZRIVEHE EEE
(1) (%) ( kg/m*) (cm) (1) (g)
Choi S H™ 2019 105 37.20+5.06 22.00 +2.80 6.60 +2.00 2.70£2.20 133.70 + 82.60
Moawad G N 2019 95 36.10 £5.70 27.90 +6.27 8.30+3.85 4.70+4.11 342.80 + 325.80
Park S Y™ 2020 55 — — 7.92+2.72 5.36 +5.27 360.78 +318.35
Ahn S H"™ 2021 90 37.00 £5.80 — 7.30+2.90 2.80+2.30 —
Lee SR™ 2021 148 35.91+5.74 21.64+2.98 7.75+2.37 2.25+5.50 195.89 + 159.08
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K3 MABREEGFLER (x+s)
Table 3 Survival results of patients in the two groups (x +s )
st Choi S H"", Moawad G N, Park S Y™, Ahn S H™, Lee SR"™,
SR 2019 2019 2020 2021 2021
g R-LESS  210.10+1.10  64.25+86.99  174.19+160.26 321.30+316.50 194.60 = 145.91
(mL) R-LEMS 213.90+1.10 163.90+198.10 319.82+228.87 414.80+415.30 303.10+825.98
e R-LESS 145.90+53.70 131.40+5854  129.42+47.07 150.90+57.10  121.40+52.88
(-min ) R-LEMS 147.30+16.10 153.10+64.96  180.56+62.05 170.00+74.50  127.50+61.68
Tpee R-LESS  5.10+3.60 9.80 = 6.50
(min) R-LEMS  3.80+2.90 8.00 + 6.20
R R-LESS  91.50+42.60 111.10 £ 52.30
(min) R-LEMS  85.50 +45.00 125.80 +65.10
g e 1] R-LESS 6.83+7.26 30.10+17.20
(min) R-LEMS 18.15+20.17  36.20+25.70
R R-LESS  4.70+1.00 1.09+1.13 4.03+1.00 2.08+0.22
(d) R-LEMS  4.40+1.30 0.28+0.58 419+1.40 217+0.76
R AEHERE R-LESS 0 8 3 20 1M
(n) R-LEMS 3 15 4 29 24
eI/ TLESS 4 0 0 0
(n) R-LEMS 0 0 0 0
RESE 1dER R-LESS 2.40+0.80
(73) R-LEMS 2.70+0.80
maEam e RLESS 140010 2.66+1.13
(g/dl) R-LEMS  1.80+1.10 2.61+1.26
s R-LESS 1 (1.00) 2(2.50) 3 (5.17)
(n(%)] R-LESS 5 (4.80) 5 (5.20) 13 (8.78)
R4 MANIERBERESE
Table 4 Characteristics of the included literatures
= Fh Ex s KA 51t RETS F g5t 28 REZRASHE
Choi S H"" 2019 HE BAFIRF 5 By 7 % =
Moawad G N"? 2019 HE BAZIHF 5 % iy 7 T 2
Park S Y 2020 &E BAFIBF 3R Bl 7 T 2
Ahn S H"™ 2021 ESE| BAFIHF 5% by 7 v =
Lee SR 2021 BE AT B 6 v 2
BUgRHEL T R-LEMS 4, Pidl 2R A% (/=89%, P<0.00001) . & FH Fifi 1L %4 i A%
2F 7 X [MD=-9.80, 95% CI (-13.25, -6.35) , YEAT A0 HF, 25 T3 W R-LESS 40 1y 2% i & /b F
P<0.00001], 4Nl 4, R-LEMS 4, Widim 25 A %25 X [MD=
234 ARekifE ARCEPARTHR"  -83.76, 95% CI (-155.24, -12.28) , P=0.02],
XF WA th 2 i B UEAT T Meta 2081, #1484 Wi SA.
Mras R e oR, HIHE A7 e SR B 1) S bk FBEAR S B PE, A BAHEBR T 2 f X 5+

1200



2 A B B ILBREAL T B LB B R K Vs ILBAFN B % USRI 5T 2 LI B IR

AR RHEIENS Meta 247

R-LESS R-LEMS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% Cl
Ahn 2021 1111 523 40 1258 6491 90 45.2% -14.70[31.95, 2.59]
Choi 20149 914 426 108 8545 45 105 548% f.00 [-5.85, 17.858]
Total (95% CI) 195 195 100.0% -3.36[-23.55,16.83]

Heterogeneity: Tau®= 157.22; Chi*= 3.76, df=1(P=0.05), F=73%
Testfor overall effect. Z=033(P=074

2 =HIARIE

Figure 2 Console time

a0 100

=100 -50 0

R-LESS R-LEMS

R-LESS R-LEMS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ahn 2021 98 65 a0 8 6.2 90 185% 1.80[-0.06, 3.66] I
Chai 2010 51 38 105 38 29 105 B15% 130[042 216] ——
Total (95% CI) 195 195 100.0% 1.39 [0.59, 2.19] -
Heterogeneity: Chi*= 023, df=1 (P =063}, F=0% 54 52 b é i
Testfor overall effect: £= 3.42 (P = 0.0006} R-LESS R-LEMS

Bl 3 XfHERIE
Figure 3 Docking time

R-LESS R-LEMS Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI|
Ahn 2021 301 172 90 362 257 90 2923%  -610[-12.49 029 — &
Park 2020 683 T.26 105 1815 2017 105 FO08% -11.32[14.42-7.27 —A—
Total {95% CI) 195 195 100.0% -9.80 [-13.25, 6.35] -
o - - - R = I I I I
Heterogeneity: Chi*=1.82, df=1{P=018), F=45% 0 a0 b 10 20

Test for overall effect: Z=556 (F = 0.00001)

E 4 EXEERT(E
Figure 4 Tumor removal time

TS AT PNIR SR 0%, P=0.99) , J&
R [ SOV B R AT 0T, I T R B
s 12 B RALESS 4l 2% Ml /D F R-LEMS 41,
WAL ] 22 5 W AT Gt 24 B X [MD= -99.55, 95%
CI (-138.74, -60.36) , P<0.00001], 4N&l 5B,
2.35 EFAREFE  ASCIGA B
XA TF AR B (B2 AT T Meta 53 M. #1265 4
Pras R on, IR S v B (P=83%,
P<0.0001 ) o RHFEHLSONA 34, 455K
R-LESS 4 [ 5 TR A4 R-LEMS 204 i /b
PR A 8] 1) 25 S e g it L [MD=-12.79, 95%
Cl (-2596, 0.38) , P=0.06], & 6A,

R REAR S B, 8 SO 43 B N A D 5B
S M (P=19%, P=0.29) o 3R 2500 K
RISEAT 0 B, R-LESS 4 09 F R B[R] 4K 1H 4% R-
LEMS 4%/, HWA 25 g it #E X
[MD=-1.33, 95% CI (-4.44, 1.78) , P=0.40],
Kl 6B,

E/
o

R-LESS R-LEMS

2.3.6 {EBEAETiE AR APUIAF
XF 0 2l A B B 18] 3 4T Meta 43 M1 #9125 2 Bt
gE L Won, I pE g S 'L&Lﬁz% (=92%,
P<0.00001 ) o RFHBEVLROV BRI AT 00y, 45
LR R-LESS 4194 et [a]4 R-LEMS 4145 %4
PIAL[E] ) 22 57 TS it22 3 L [MD=0.21, 95% CI
(-0.23, 0.66) , P=0.35], 40/ 7A.
T B BB 3 A b LR B PR AT PRI

(P=63%, P=0.06) , J5 % BEHLAL R B R 4
Mr, S5 R-LESS 4L 8 Be it R 5 R-LEMS
A BT D, (AP AR 225 g2 E S
[MD=0.00, 95% CI (-0.25, 0.25) , P=0.97],
e 7B .

237 ARPRAREHEZE ACEDHAFIH
g8 WL I AEREA T Meta 2047, 45 SRR
VA 20 (8] 75 I K i 1 & A O TR A AE — 78 25 57
{H2Z RIS #7% X [OR=0.72, 95 CI% (0.47,
1.09) , P=0.12; I’'=0%], LK 8.
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R-LESS R-LEMS Mean Difference Mean Difference
Study or Sul Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random. 95% Cl
Ahn 2021 3213 3165 90 4148 4153 90 164%  -93.50[201.38 1438 —
Choi 2019 2101 11 105 2138 11 105 26.3% -3.80[-4.10,-3.50] b
Lee 2021 1946 14591 58 3031 82598 148 133% -108.50[-246.77,20.77] —
Moawad 2019 6425 8699 80 163.9 1981 95 23.9% -09.65[-143.81,-55.49] -
Park 2020 17419 160.26 43 319.28 22887 55 201% -145.00[-222.25,-67.93] -
Total (95% CI) 376 493 100.0% -83.76 [-155.24, -12.28] L 2
Heterogeneity: Tau® = 5059.68, Chi*= 35.83, df= 4 (P < 0.00001); F= 83% ! + t .
Testfor overall effect: Z= 2.30 (P = 0.02) 1000 -500 RLESS “R_LEMS 500 1000
I R-LESS R-LEMS Mean Difference Mean Difference
Study or Su Mean SD_Total Mean SD Total Weight 1V, Fixed, 95% Cl IV, Fixed, 95% CI
Ahn 2021 3213 3165 90 4148 4163 90 13.2% -93.50[201.38,14.38) —
Lee 2021 1946 14591 58 3031 82598 148  B.0% -108.50[-246.77,29.77] -
Moawad 2019 6425 ©86.99 80 1639 1981 95 70.8% -99.65[-143.81,-5549) [ |
Total (95% CI) 228 333 100.0% -99.55[-138.74,-60.36] ¢
Heterogeneity Chi*= 0.03, df= 2 (P = 0.99); F= 0% L 1 t i
Testfor overall effect Z = 4.98 (P < 0.00001) 1000 -500 R.LESS UR_LEMS s0o 1000
B5 AKrhskm=
Figure 5 Intraoperative estimated blood loss
H: A Meta 43#T; B. UM 7
@ R-LESS R-LEMS Mean Difference Mean Difference
Study or Su Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Ahn 2021 1509 571 90 170 745 90 16.9%  -19.10[-38.49,0.29] — ]
Choi 2019 1459 537 105 1473 161 105 227%  -1.40[-12.12,9.32] ——
Lee 2021 121.4 5288 58 1275 6168 148 18.6% -6.10[-22.85, 10.75 —
Moawad 2019 1479 12 80 1485 1042 95 26.3% -0.60 [-3.95, 2.76] +
Park 2020 129.42 47.07 43 180566 62.05 55 155% -51.15[-72.75, -29.54] —
otal ¥ .| 12, -25.96, 0.
Total (95% CI) 376 493 100.0% -12.79 [-25.96, 0.38] -
Heterogeneity Tau®= 169.15; Chi*= 23.72, df= 4 (P < 0.0001); F= 83% t + t i
Testfor overall effect Z=1.80 (P = 0.08) 0o 80 RLESS UR_LEMS 50 100
.E R-LESS R-LEMS Mean Difference Mean Difference
Study or Su Mean SO _Total Mean SO _Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Ahn 2021 1508 571 90 170 745 90  2.6% -19.10[-38.49,0.29] EEE—
Choi 2019 1450 537 105 1473 161 105  84% -1.40[12.12,032 1
Lee 2021 1214 5256 58 1275 6158 145  3.4% -6.10[2294,10.74) I
Moawad 2018 1478 12 80 1485 1042 G5 B856% -0.60[-3.96, 2.78)
Total {95% Cl) 333 435 100.0%  -1.33[4.44,1.78]
Heterogeneity: Chi* = 3.72, df= 3 (P = 0.29); F= 19% YT a— } s o0

Testfor overall effect Z= 0.84 (P = 0.40)

B 6 SFARAE
Figure 6 Total operative time
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R-LESS R-LEMS Mean Difference Mean Difference
Study or Subgrouw Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Ahn 2021 4.03 1 90 419 14 90 236% -016[052 020
Choi 2019 a7 1 105 44 13 105 244% 0.30 [-0.01, 0.61]
Lee 2021 208 022 58 217 076 148 270% -009[-0.22 0.04]
Moawad 2019 108 113 80 028 058 85 251% 0.81[0.54,1.08) -
Total (95% CI) 333 438 100.0% 0.21 [-0.23, 0.66]

Heterogeneity. Tau®= 019, Chi*= 37.04, df= 3 (P < 0.00001); F=92%
Testfor overall effect Z= 0.94 (F = 0.35)

= = T T T
-2 A 0 1 2
R-LESS R-LEMS

R-LESS R-LEMS Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV. Random, 95% ClI IV, Random, 95% ClI
Ahn 2021 403 1 a0 419 14 90 255% -016[052 0.20] —%
Choi 2019 47 1 105 44 1.3 105 288% 030 F0.01, 0.61] i
Lee 2021 208 022 58 217 076 148 457% -0.08 [-0.22, 0.04)
Total (95% Cl) 253 343 100.0% 0.00 [-0.25, 0.25]
Heterogeneity: Tau?= 0.03; Chi*= 5,47, df = 2 (P = 0.06); F= 63% L) " ) ; 1
Testfor overall effect Z= 003 (P=0497) R-LESS R-LEMS
7 {EBTATIE
Figure 7 Length of hospital stay
A Meta 23#7; B. fUSPES T
R-LESS R-LEMS 0Odds Ratio Odds Ratio
Study or Subgroup  Evenis Total Evenis Total Weight M-H, Fixed, 95% CI M-H. Fixed, 85% CI
Ahn 2021 20 a0 249 a0 42.9% QBEO[031,117] ——
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