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Abstract

Background: In endometrial cancer, both approaches, open surgery and minimally invasive surgery
have their own advantages, but controversy remains regarding their safety. A Meta-analysis is needed
to comprehensively assess the safety of these surgical approaches with the aim of providing clarity for
clinical decision-making and improving patient prognosis. Objective: The aim of this paper is to compare
the differences in safety between open surgery and minimally invasive surgery for endometrial can-
cer through Meta-analysis to provide more comprehensive clinical decision support. Methods: A sys-
tematic literature search was performed in electronic databases (PubMed, Embase, and Web of Sci-
ence) with literature search results covering the period from January 2010 to January 2024. Articles
examining survival outcomes after open versus laparoscopic or robotic surgery in patients with endo-
metrial cancer were collected according to inclusion and exclusion criteria. Results: A total of 12 focused
papers involving 5450 patients were ultimately included. Primary outcomes included postoperative
recurrence rate, postoperative mortality, and postoperative complications. Secondary outcomes in-
cludedlocal recurrence, distant recurrence, surgical operation time and intraoperative blood loss.
Combined odds ratios (ORs) and 95% confidence intervals (CIs) were calculated using either a fixed-
effects model or a random-effects model. Heterogeneity of articles and publication bias were also as-
sessed. Conclusion: This Meta-analysis provides valuable insights into the safety of open versus mini-
mally invasive surgery for endometrial cancer. Minimally invasive surgery offered advantages in reduc-
ing postoperative recurrence, mortality, complications, and blood loss compared with open surgery,
and was significantly prolonged in terms of surgical operation time. However, open versus minimally
invasive surgery did not show significant differences in postoperative local recurrence and distant re-
currence. Therefore, the choice of surgical modality should still be based on a comprehensive study and
individualized analysis based on patient characteristics, tumor characteristics and gynecologic sur-
geon'’s expertise, which requires further research and long-term follow-up studies by clinical practition-
ers to validate these findings and choices.
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Figure 1. Literature screening process
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Figure 2. Quality assessment table of included literature
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Table 1. Table of basic characteristics of included literature
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Sample size Age (years) BMI (kg/m*> . Conversion Tomour histology
Author (year)  Country Study type (MIS/ORH) Stage (MIS/ORH)  MIS/ORH) time (month) (MIS) (MIS/ORH)
(MIS/ORH)
Zhiying Lu . .
2012) China Retrospective 115/123 I~I1 52/53 25/25 60/60 1 NA
S. Jaskin - . Endometrioid: 36/93
2012) Tiirkiye Retrospective 40/113 I~ 60.57/60.77 27.4/31.2 43.4/42.1 2 Other: 4/21
Stefano -
Palomba Ttaly Retrospective 441/662 T 52.3/58.2  26.7/304  72.3/69.6 71 Endometrioid: 388/470
Other: 92/92
(2014)
Ai;"gﬁg“‘ USA RCT 47/33 NA 637659  30.6/30.9 36/36 NA NA
G. Corrado . Endometrioid: 310/158
015) Italy Retrospective 349/17 I~V 62.5/64 29/28 47/34/78 16 Other: 39/19
Maria ..
Kyrgiou USA RCT 99/1309 IV 62/63 NA 3737 2 Endometrioid: 83/1085
Other: 16/224
(2015)
Xucong Ruan . .
(2018) Singapore  Retrospective 145/229 I 53/55.6 28.1/28.7 NA 5 NA
Mariana L
Mouraz Portugal  Retrospective 41/97 IV 68/66 29.9/30.5 45/63 NA Endometrioid: 36/78
Other: 9/19
(2019)
Mehnet . . Endometrioid: 241/418
(2019) Tirkiye Retrospective 286/515 I~V 56/58 34/35 32/46 NA Other: 42/39
J ‘h(;‘(’)‘;)‘;“g USA Retrospective 77/58 NA 64/63 NA 70.8/50.4 NA NA
Rejnties Endometrioid: 141/77
2022) Hofland RCT 175/88 I~V 62/64 NA 60/57.6 NA Other: 34/11
Shigehiro . Endometrioid: 163/77
(2023) Japan Retrospective 176/85 I~V 54.6/60.3 22/24 60.5/47 NA Other: 15/3

#: MIS: IESEFRFINEENHEIFA: ORH: HEFAR; RCT: FENLOILE; BMI: AEIEH: NA: THUE.
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N RCTs #ff 98, £ 3 Tl RCTs W5+, B4R B4R J5 5 K K A2 1N 10.8% (33/321)F1 16.4%
(189/1430) (OR = 0.57; 95%CI: 0.35~0.93; P = 0.03). #ff 5T (Al AN AFAE i (P = 0.52, 12 = 0%) (4] 3). 436l
HAFF ARG E R KA HM 10.8% (215/1991)F1 16.4% (572/3489) (OR = 0.62; 95%CI: 0.51~0.74; P <
0.00001). i FC [ 77 7E BRI 7 FIVE(P = 0.05, 17 = 44%) (1] 4). SHFIRALMIEL, MOIAABIRHARE R

MIS ORH Odds Ratio Odds Ratio
Study or Subaroup Events Total Events Total \Weinht M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Alok Pant(2014) 1" 47 8 33 160% 095[0.34, 2.71] =N
Maria Kyrgiou(2015) 6 99 168 1308 492% 044[019,1.02] —l
Reijnties(2022) 16 175 13 B8 348% 0.58 (.27, 1.27] —&
Total (95% CI) 321 1430 100.0% 0.57 [0.35, 0.93] ’
Tolal events 33 189
T ey o
' St - Favours [MIS] Favours [ORH]
Figure 3. Forest plot of postoperative recurrence rates for open versus minimally invasive surgery
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MIS ORH Odds Ratio Odds Ratio
Study or Subaroup  Events Tofal Evenis Total Weinht M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Alok 2014 1 47 8 33 2.4% 0.95[0.34,2.71]
G.Corrado 2015 25 349 15 177 6.2% 083[043,162] =l
Jiheon 2020 8 77 0 58 0.2% 14.31[081,253.21] ¥
Lu 2012 1 115 1 123 0.3% 1.07[007,17.31]
Maria 2015 6 99 168 1309 75% 0.44[019,1.02]
Mariana 2019 2 a1 5 97 1.0% 0.94[018,5.07]
Mehmet 2018 44 286 175 515 357% 0.35[0.24,051] ——
Reijinties 2022 16 175 13 88 53% 0.581[0.27,1.27] g i
S Taskin 2012 4 40 12 113 1.9% 0.940.28, 3.09] —e—
Shigehiro 2023 7 176 6 85 26% 0.55[018,1.68] —
Stefano 2014 87 4M 165 662 358% 0.74 [0.55, 0.99] —iH
Xu 2018 4 145 4 229 1.0% 1.60[0.39,6 48] ]
Total (95% CI) 1991 3489 100.0% 0.62[0.51, 0.74] ‘
Total events 2185 572
Heterogeneity Ch®= 1962, df=11 (P = 0.05); F= 44% = = f =
o - 005 0.2 1 5 20
Teslt for overall effect. Z=514 (P < 0.00001) Favours [MIS] Favours [ORH]
Figure 4. Forest plot of postoperative recurrence rates for open versus minimally invasive surgery
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MIS ORH QOdds Ratio QOdds Ratio
Study or Subaroup  Evernts Total Events Total Weinht M-H. Fixed. 95% CI M-H. Fixed. 95% CI
G.Corrado 20156 1 349 16 177 151% 003000022 b
Jiheon 2020 5 77 0 58 04% B888[048,163.83) -
Lu 2012 1 115 1 123 07% 107[007,17.31)]
Maria 2015 7 99 185 1309 17.2% 0.46(0.21,1.01] S
Mariana 2019 3 41 1" a7 4.3% 0.621[0186,2.34] e
Mehmet 2019 21 286 106 515 499% 0.311[0.19,0.50] ——
Reijinties 2022 9 175 9 88 81% 0.481[0.18,1.25) ] i
S Taskin 2012 1 40 12 13 4.4% 0.22[003,1.72)
Total (95% CI) 1182 2480 100.0% 0.35[0.25, 0.49] <&
Total events 48 340
Helerogeneity ChiF=13.20,df=7 (P=007);F=47% t = = J
o 002 0.1 1 10 50
Teslt for overall effect. Z=6.15 (P < 0.00001) Favours [MIS] Favours [ORH]
Figure 5. Forest plot of postoperative mortality for open versus minimally invasive surgery
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8 T TR T, BV ATF IR S SET R AR 735008 4% (48/1182)F11 13% (340/2480) (OR = 0.35;

95%CI: 0.25~0.49; P <0.00001) [7] [8][10] [12]-[14] [17] [18].
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W S AFE BRI B P = 0.07, 12 = 47%)
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FIFEFAR(OR = 0.37; 95%CL: 0.27~0.51; P < 0.00001), FF 782 8] EAT v B SRR (P = 0.02, 12 = 53%) (1 6).

MIS ORH Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weiglt M-H. Random. 95% CI M-H. Random, 95% Cl
Alok 2014 7 47 18 33 B64% 0.27[013, 058)
G.Carrado 2015 24 349 22 177 101% 0.55[0.32, 0.96) i
Jiheon 2020 0 ¥ 6 58 06% 006 [000,101] *
Lu 2012 22 118 83 123 136% 0.44 [0.29 068 T
Maria 2015 21 99 390 1309 150% 0.711[0.48,1.09] S
Mariana 2019 3 41 23 97  31% 0.311[0.10,0.97]
Mehmet 2019 2 286 19 515  20% 019[004, 081]
8 Taskin 2012 ] 40 13 113  42% 1.09[041,288) i
Shigehiro 2023 5 178 7 85 3.3% 0.34[0.11,1.086)
Sterano 2014 100 441 340 662 24.2% 0.44 037,053 -
Xu 2018 35 145 92 229 175% 060[043 083 o
Total (95% CI) 1816 3401 100.0% 0.49[0.40, 0.61] g
Tolal events 224 983
Heterogeneity Tau®=0.04; Chi*=16.38, df=10 (P = 0.09); 7= 39% In % 051 1 150 1DD=

Tesl for overall effect: Z=6.48 (P < 0.00001)

Figure 6. Forest plot of postoperative complication rates in the open
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4 TWF AR 7 BN A IE AL B R & 219 [14][15][17]. I MEURE Bor, WALz mi R s
RET B EZR(OR = 0.65; 95%CI: 0.14~2.91; P =0.57) (& 7).

MIS ORH 0Odds Ratio Odds Ratio
Study or Subgroup  Bvenis Total Fvents Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Jiheon 2020 3 7 0 58 154% 5560(0.28,108.53]
Maria 2015 0 99 50 1309 167% 013[0.01,2.09] e
Shigehiro 2023 3 176 7 85 295% 018[005,077] —
Stefano 2014 65 441 72 662 384% 1.42[099,2.03] -
Total (95% CI) 793 2114 100.0% 0.65[0.14, 2.91] ~——
Total events Il 129
Heterogeneily Tau®=1.50; Chi*=11.24,dr=3 (P =0.01); F= 73% f f ; I
gy - 0.005 0.1 10 200
Tesl for overall effect. Z=0.57 (P = 0.57) Favours [MIS] Favours [ORH]
Figure 7. Forest plot of postoperative local recurrence rate for open versus minimally invasive surgery
7. FRFARMMEFAREEHIBE X EHFHE
MIS ORH 0Odds Ratio Odds Ratio
Studv or Subaroup  Evermts Total Events Total Weinht M-H. Random. 95% Cl M-H. Random. 95% CI
Jiheon 2020 5 77 0 58 14.3% 888[0.48,163.83]
Shigehiro 2023 4 176 4 85 33.4% 047[011,1.93) =
Stefano 2014 22 441 95 662 522% 0.31[019,0.51) -
Total (95% CI) 694 805 100.0% 0.58[0.16, 2.08] sl
Total events N 99
Heterogeneity Tau?=0.75, Chi*=5.21,df=2 (P=0.07), F=62% f ; f f
el i 0.005 0.1 10 200
Test for overall effect. Z=0.84 (P=0.40) Favours [MIS] Favours [ORH]
Figure 8. Forest plot of postoperative distant recurrence rate for open versus minimally invasive surgery
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3 TSR T BRI IR I A B R F[9] [14] [15]. VBB RER, P42 RMZAE R
KT IEE Z F(OR = 0.58; 95%CI: 0.16~2.08; P = 0.40) (/4] 8).

FARB 3T 4 WURFFE[7] [11] [13] [15]. BT MEIRAIFE, B8, ENERES IS FIHFAR
. AT SR T RPE AT RE K (12 =96), ST fr. Ftk, FRAIBEGE AT T BURES T, —
A= AHRIESCHR, SRR CRIE. R4, RATKIHRR 2 HCE, FRERERK. OTES T
ST AR, AT AR K F AR 8] 53 2K (OR =32.14; 95%CI: 5.73~58.55; P=0.02). It4l, MELF|
W9 IR AE B35 5 FE(P = 0.007, 12 = 80%) (4 9. &1 10). MHELZ T, kil B3ET 4 WHFFE[7] [11] [13]
[15], FESZE)FAR K B35 i i 5 2 2 98 (OR = —83.77; 95%CI: —127.20~40.35; P = 0.0002) . 1th4h, W
SR T IAAFAE B T PP = 0.003, 12 = 79%) (4 11).

MIS ORH Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weinht IV, Random. 95% CI IV, Random. 95% CI
Lu 2012 147 75 115 134 82 123 1283% 13.00 [-4.55, 30.55]
Mehmet 2019 985 557 286 1167 426 515 266% -18.20[-25.63,-10.77] .
Shigehiro 2023 230 646 176 179 588 B85 256% 51.00[35.27,6673) Tt
Xu 2018 187.2 41.8 145 1885 2378 278 225% 31.70[0.16, 63.24]
Total (95% CI) 722 952 100.0% 18.65[-18.40, 55.70]

Helerogenelty Tau®= 1330 48; Ch*= 69 08, df= 3 (P < 0.00001); F = 96%
Test for overall effect: Z= 0.99 (P = 0.32)

200 100 0 100 200
Favours [MIS] Favours [ORH]

Figure 9. Forest plot 1 of surgical time for open versus minimally invasive surgery

9. FFREF AT FARFAREIBEZRIE 1

MIS ORH Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V. Random. 95% CI I/, Random. 95% CI
Lu 2012 147 75 115 134 62 123 381% 13.00(4.85 30865
Mehmet 2019 985 557 268 1187 428 513 Not eslimable
Shigehiro 2023 230 646 176 179 588 85 37.3% 51.00[35.27, 66.73] =
Xu 2018 187.2 418 145 1555 2378 229 266% 31.70([016, 63.24]
Total (95% CI) 436 437 100.0% 32.14[5.73, 58.55] <

Helerogeneily Tau®= 422.71: Chi*= 1001, df= 2 (P = 0.007); F= 80%

Test for overall effect Z=2.39 (P = 0.02) Sheb  SiEe . Y et

Favours [MIS] Favours [ORH]

Figure 10. Forest plot 2 of surgical time for open versus minimally invasive surgery

& 10. FRREFARMBMEIFARFARE BZRMHE 2

MIS ORH Mean Difference Mean Difference
Study or Subaroup  Mean SD_Total Mean SD Total Weinlt IV. Random. 95% CI IV, Random. 95% CI
Lu 2012 167 141 1156 240 272 123 224% -73.00[-127.54,-18.46) e
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