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Abstract

Objective: To evaluate the postoperative outcomes of minimally invasive radical hysterectomy (MIS)
versus open radical hysterectomy (ORH) for the treatment of cervical cancer since 2018, and to ex-
plore the value of MIS and ORH in the treatment of cervical cancer. Methods: We systematically
searched PubMed, Embase, and Web of Science, identifying 399 initial records published after 2018.
After duplicate removal and independent screening by two reviewers, 11 studies meeting the preset
criteria were ultimately included. Meta-analysis was performed using RevMan 5.3, assessing mortal-
ity, recurrence, lymph node metastasis, complications, adjuvant therapy, operative time, blood loss,
hospital stay, 5-year disease-free survival (DFS), and 5-year overall survival (0S). Results: Our Meta-
analysis of 11 included studies involving 9028 patients revealed several statistically significant find-
ings (P < 0.05). Minimally invasive surgery (MIS) demonstrated superior outcomes in multiple param-
eters: significantly lower mortality rates (95%CI = 0.66~0.94, P = 0.01), reduced requirement for
adjuvant therapy (95%CI = 0.72~0.88, P < 0.00001), decreased incidence of lymph node metastasis
(95%CI = 0.70~0.80, P = 0002), shorter hospitalization duration (95%CI = -2.53~0.63, P = 0.001),
and substantially less intraoperative blood loss (95%CI = -128.45~60.04, P <0.00001). However, open
radical hysterectomy (ORH) showed better 5-year disease-free survival outcomes (95%CI = 1.01~1.59,
P = 0.04). No statistically significant differences were observed between the two surgical approaches
in terms of recurrence rates (95%CI = -0.02~0.02, P = 0.95), postoperative complications (95%CI =
0.67~1.44, P = 0.91), operative time (95%CI = -42.47~60.55, P = 0.73), or 5-year overall survival
(95%CI =0.78~1.63, P = 0.52). Conclusion: Minimally invasive radical hysterectomy demonstrates
superior outcomes compared to open procedures in terms of reduced perioperative mortality, de-
creased incidence of lymph node metastasis, shorter hospital stays, diminished intraoperative blood
loss, and lower requirements for adjuvant therapy. However, it is associated with inferior 5-year
disease-free survival rates relative to open radical hysterectomy. These findings provide crucial
clinical guidance for surgical management of cervical cancer, enabling clinicians to select the most
appropriate surgical approach based on comprehensive patient evaluation, with significant clinical
importance.
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1. 5|8

BB e A BRI Lo R R R, B RO T, SR AN R =4 K
LK, H6 1H B V) B R (Radical Hysterectomy) {9 531 & 3w bR 67 F B, &R 7%
B, WFERBEBIHETE. S0 IECLAEHLA, HETHRVIBRmAR, Ty gy
HI[5] [6]

B =2 HOR D, BT A W s B AR VA 1% 1 5 V) BR R (Laparoscopic Radical Hysterectomy, LRH)
EHERAT, BT OGRS R ARG S 4k iz SAH[5] [7]. SR, 2018 4F (1) LACC (Lap-
aroscopic Approach to Cervical Cancer)iff 75 45 SR E W], 5L HIIFIEHRIG I 75 VIER R (Open radical hyster-
ectomy, ORH)AH L, MIS 7£ B 30 197457 1 1l 5t 3 8OE @ 2R BB S A% . LACC HHFias &
(R R AT B SRR T AR R AR T IR R, 3BT 2 B MU SR B B SR R T TR
R XTI G BRI RIS R R, FFIEF AR E 5 F AR B o S5 b A AR
BITROR, X — RIS 1 BT S o A 1 TR 22 4 P AR 280 1 3BT B A8

AT E FEIEE RGEH Meta 047, 5 EE MIS Al ORH 75 & 3508 1697 J5 H9T 380 R PR F AR 7 7RAE
IS PR S FH ) S R AR A 22 A, S8 [N S AT 2018 4R S5 R R AR STHR[9], AT 505 A B St
VR YT S AL SE AT FOUESE SCHF, AR S AR A I R PR 3
2. EWERE
1. BBRERIER

A FEIE L R EBE T “ cervical cancer” OR “cervical neoplasms” OR “uterine cervical cancer” AND “lap-

arotomy” OR “abdominal surgery” AND “laparoscopy” OR “laparoscopic surgery” R&ifER T 2018 Fj5
PubMed. Embase Fl Web of Science ¥4 /22 1 & 2 1) 5 S SCHR

2.2. MNSHRRERAE

HNARUE: 1) XA RT 2018 Ffa; 2) PR ERGFE; 3) 20WME— 0L RfElr: LA
. BERAE. REMRESEHESE NS REIFE. REHBNGIT. FAREBENE. Rk, 4R
Ko 5 ELRAERR. 5 FREGFR, HikptarE: 1) 5MRAME. B8, EF0E. Gz B2
B BTSSR, 2) TN E R FRRSE BRI E MR EIE, FEARERR,
2.3. HIRREL

T PN RV HIA S B R RIS BB 2 IR 0N O3 I . TR RI FOIREE B N E B
FHAEEUL . REFES. BXR, R, S5FEFER. REERAE. L AEL. REHRAENEL
FAEEERTE ., RPHME. EHERALE, MEARERRAENESS R A HAETW, [FiERiEiEE
AT TS B E
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2.4. XEAREFN

JBIT Cochrane i far XU AL T BN BT N B SCERIF 7 01T VR4 . BAREFE: BEVLF %4 Bi(Random
Sequence Generation). 7 it F&jEl( Allocation concealment) SZjifi i faf (Blinding of Participants and Personnel).
for Wl {5 (Blinding of Outcome Assessment). ifi 15 fii faf (Incomplete Outcome Data). i % i f% (Selective Re-
porting). FHAthfkif (Other Bias)55. MBSFEE /3 AR ARS . & AR . ASBRf AU, SCRk i & 25 S i i fa
A PPl B R JE 7w
2.5. GiitE Ak

B St 538 i H RevMan 5.3 AT MR4E R RPERIR LR, # P >0.05, HI12<50%, Wt
WY& IF 5 8] [ T PR A, A FH i R AT 3 s 45 P<0.05, [N 12> 50%, JUHRZRAN NI &1 5T
[B) [ s PR 22, T R BB AL R0 AE 2R 3 o T 88 A 0 T S Jo M o s 1) i o D 3 A7 B0 A2 40 BT 76 306 HH 5
JERUE, FFBR BTV S e A S N ) [ 5 B T AL RN AR Y ERT R AT Meta 73 (P < 0.05 A St
B X))o
3. R
31, XRIRARAMA LRER (R

AR R R T 399 o3k, LdvIbimik, JATHRR 17 360 & S iAHG . EE . JERiE.
TRZ A S URE BEATHRR ISR, IR 39 W U NSRRI B, FER R R, R T
A BB T AR D28 JR 4R AR LA S Te ik I B R 3R 1) 485 S A B sl E 0 >4 B0 1 SOk, B3R T 11
SCER(E 1), BLFE 10 e B SR 1 R BEHL REAES . IX Tt 73838 & 9028 91 & st i v, Hp
3149 B2 THBITR, 5879 i3z TIOTIETAR. GIAWITTHT 11 F[10]-[20]3CHRAE 2L #% 1o

350 of records identified through 49 of additional records identified
database searching through other sources

360 of records after duplicates removed

v

39 of records screened 28 of records excluded

A

11 of full-text articles assessed 0 of full-text articles
for eligibility excluded, with reasons

11 of studies included in quantitative
synthesis (meta-analysis)

Figure 1. Literature screening flow chart
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Table 1. Baseline characteristics of included studies

F 1. AAXEHERER

Mean age Squamous-cell Median
Author Publication Study tvpe Sample size of atiel%ts BMI q:arcinl;ma follow-up
year ytyp (MIS/ORH) (MI% Jort) (MISIORH) G oy time (Month)
(MIS/ORH)
Weishaupt ef al. 2021 Retr;flp;;t”e 10/32 48.6/43.53 NA 8/16 57.6
Chen et al. 2022 Re“;’tflp;ycnve 58/47 48.5/52 23.1/22.7 33/33 62
Chen et al. 2021 Retr;?;;nve 513/1469  51.86/53.01 NA 513/1469 NA
Qin et al. 2020 Retr;ﬂ’;yctwe 172/84 443/42.8  23.1/23.2 132/72 59
Brandt ef al. 2020 Re“;’t?;;“ve 117/79 46/44 27.2/25.9 4826 46.2/46.9
Pecorino et al. 2022 Re“;’;p;;twe 40/72 48.9/53.1 2551262 23/57 33
Chen et al. 2020 Retr;’;p(fyctwe 129/196  49.29/51.69 22.99/22.98 103/165 51.8/49.5
He et al. 2020 Re“;i{’;;twe 16343187 46.54/46.49 NA 1414/2836 42
Hu et al. 2020 Retr:ff;;twe 431/634 46/45 NA 369/556 60
Vasilevska et al. 2022 Ret‘”;’;{’;yctwe 28/62 40.07/43.98 NA 20/47 35.46/34.52
Lv et al. 2023 Randomized 10/32 48.29/50.48 24.12/24.70 12/13 20.5/22
controlled trial
E: NA: T

3.2. PANTRRAISCHR R BT

LN T 11 RSk, A3 10 5 BB 1 R BENUT EREE, B g NI SCRR AT B E VR R R
(% 2).

Random sequence generation (selection bias) _

Allocation concealment (selection bias) | |

Blinding of participants and personnel (performance bias) | |

Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

otervies [ NG

0% 25% 50% 75% 100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

Figure 2. Quality assessment table of included studies
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3.3. Meta HTER

33.1. RERTAH

MIS #1 ORH ZET- AHCLLEL(E] 3): 11 TiWF AR BAGLEI A IE AR G IE TR AE RS0 5.7%
(180/3149)A1 7% (427/5879) (OR = 0.79; 95%CI = 0.66~0.94; P = 0.01). B 5t [A] 77 7E BAR ) S R AL (12 =
0%), RIFMNMF AL R —8. ZRKRY, EEIEHEITH, MIS HXTT ORH ol GEH EAKHISET:

MIS ORH Odds Ratio Odds Ratio

r r Events Total Events Total Weight M-H, Fix % Cl M-H, Fix % Cl
Brandt 2020 5 117 8 79 3.4% 0.40[0.12, 1.26] ¢
Chen 2020 4 129 3 196 0.8% 2.06 [0.45, 9.35] >
Chen 2021 33 513 109 1469 19.4% 0.86 [0.57, 1.28] B
Chen 2022 7 58 5 47 1.8% 1.15[0.34, 3.90]
He 2020 97 1634 233 3187 54.6% 0.80 [0.63, 1.02] —
Hu 2020 29 431 56 634 15.5% 0.74[0.47, 1.19] -
Lv 2023 0 17 0 17 Not estimable
Pecorino 2022 0 40 3 72 0.9% 0.25[0.01, 4.87] ¢
Qin 2020 4 172 5 84 2.4% 0.38[0.10, 1.44] ¢
Vasilevska 2022 1 28 5 62 1.1% 0.42[0.05, 3.79] ¢
Weishaupt 2021 0 10 0 32 Not estimable
Total (95% CI) 3149 5879 100.0% 0.79 [0.66, 0.94] <&
Total events 180 427 . . .

- Chi2 = = - L2 = Qo t t
Heterogeneity: Chi? = 5.59, df = 8 (P = 0.69); I = 0% 0.2 05 1 2 5

Test for overall effect: Z = 2.59 (P = 0.010) Favours [MIS] Favours [ORH]

Figure 3. Forest plot of mortality after minimally invasive versus open treatment for cervical cancer

3. WEIFF AT ETEAR G TR RKE

332. REEX

MIS Al ORH & & NE IR (1] 4): 10 TR 7R B QI AT B AR J5 /R 5 518 10.0% (146/1515)
F110.2% (277/2692) (OR = 0.00; 95%CI = —0.02~0.02; P = 0.95, L4 it¥%ER), P=40%, Sn IR
FERI SR, B P ELSITEES, ST HETHUEME T, rTLSH MIS 5 ORH 785 i B H h iR

RNEOT HBEA B 25
MIS ORH Risk Difference Risk Difference
Study or Subgroup __Events Total Events Total Weight M-H, Fixed. 95% CI M-H. Fixed, 95% CI
Brandt 2020 12 117 8 79 5.2% 0.00 [-0.09, 0.09] -1
Chen 2020 11 129 5 196 8.6% 0.06 [0.01, 0.11]
Chen 2021 58 513 166 1469 42.0% 0.00 [-0.03, 0.03] —n—
Chen 2022 10 58 6 47  2.9% 0.04 [-0.09, 0.18]
He 2020 0 0 0 0 Not estimable
Hu 2020 40 431 62 634 28.3% -0.00[-0.04, 0.03] — &
Lv 2023 0 17 0 17 0.9% 0.00 [-0.11, 0.11]
Pecorino 2022 0 40 5 72 2.8% -0.07 [-0.14, -0.00]
Qin 2020 8 172 9 84 6.2%  -0.06[-0.13, 0.01] - - 1
Vasilevska 2022 5 28 16 62 21% -0.08[-0.26,0.10] *
Weishaupt 2021 2 10 0 32 0.8% 0.20 [-0.05, 0.45] >
Total (95% Cl) 1515 2692 100.0%  -0.00 [-0.02, 0.02] 4
Total events 146 277

Heterogeneity: Chi? = 15.04, df = 9 (P = 0.09); I> = 40%

Test for overall effect: Z = 0.07 (P = 0.95) 01.-005 0 005 01

Favours [MIS] Favours [ORH]

Figure 4. Forest plot of postoperative recurrence rate after minimally invasive versus open surgery for cervical cancer
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333. REHZIE

MIS 1 ORH ARJ5I3FAAE LRI 5): 5 WU T 32 B G IE AR J5 I AORE K A2 2293 3109 19.8%
(74/374)H11 24.2% (76/314) (OR =0.98; 95%CI =0.67~1.44;P=0.91, KT 0.05, E&it¥%ER), RHEMAEI)
& 46%, KU BAMREREER 25, @Bt ir, arLiEheie, BT HBMIEY, MIS 5
ORH AL, FF¥EA W35 1Y sk 5 35008 A 5 5 AE 1R -

MIS ORH Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Brandt 2020 13 117 16 79  32.6% 0.49[0.22, 1.09] - &
Lv 2023 4 17 4 17 5.9% 1.00 [0.20, 4.88]
Pecorino 2022 22 40 26 72 16.0% 2.16 [0.98, 4.75] - -
Qin 2020 30 172 14 84 29.8% 1.06 [0.53, 2.12] N R
Vasilevska 2022 5 28 16 62 15.7% 0.63[0.20, 1.92] "
Total (95% CI) 374 314 100.0% 0.98 [0.67, 1.44]
Total events 74 76 .

Heterogeneity: Chiz = 7.42, df = 4 (P = 0.12); I2 = 46%

Test for overall effect: Z=0.11 (P =0.91) 02 05 ! ‘ 5

Favours [MIS] Favours [ORH]

Figure 5. Forest plot of postoperative complication rate after minimally invasive versus open surgery for cervical cancer

5. WA R AT ETEARRH LK AELE RHRMHE

334. RESERRERFE

MIS 1 ORH ARJ&5 5 LR AR LA 6): 6 TR LHMEIANIFEAR)E 5 ELRELERESR
T %2 R(HR =1.27;95%CI=1.01~1.59; P=0.04), |5 MIS AHEL, ORH /Rt A1) 5 F I AEAFE,
FER R da ) 7 T T e S LR A . TR EIARSE RN 12 = 83%, XERHFAZ G REMERER. &
JSCX b SR 2 SR R A 1) FARBIARSEZE St ST OE NI BB E R0 7 S 3 34 F 22)
AR St R ATE T S R bR EAFE R EA B 2) IR g9\ B 1R K
NS RERRRI AN G R R AAAAEHEAY; 3) REGKRZER: RHEIFRFHHFREZRNRFEEAR
—, FERE T E SRS AR M RO APE R ZE 5« IR SE R 3L [ S 80T WAL 45 R v A R

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Brandt 2020 0.3075 0.4667  4.9% 1.36 [0.54, 3.39]
Chen 2020 -0.0454 0.0189 25.3% 0.96 [0.92, 0.99] -
Chen 2021 0.4479 0.1556 17.3% 1.57 [1.15, 2.12] —_—
Chen 2022 02014 0132 19.0% 1.22[0.94, 1.58] T
He 2020 0.27 0.0874 22.2% 1.31[1.10, 1.55] —
Hu 2020 0.5008 0.2533 11.3% 1.65[1.00, 2.71] - »
Total (95% Cl) 100.0%  1.27 [1.01, 1.59] g

Heterogeneity: Tau? = 0.05; Chi? = 29.37, df =5 (P < 0.0001); I> = 83%

Test for overall effect: Z = 2.06 (P = 0.04) 0.5 il ! 1= “

Favours [MIS] Favours [ORH]

Figure 6. Forest plot of 5-year disease-free survival rate after minimally invasive versus open surgery for cervical cancer

El 6. MEIAFFREIAT EBRARG 5 FmEFRIARNE

335. RESFEREFE

MIS 1 ORH ARJ5 5 FAAFFRE(E 7): 6 B FMRE S, MEIHMIFIRARE 5 FaEAE LS
THEZERMHR = 1.13; 95%CL = 0.78~1.63; P =0.52), SR Gt 512 =57%), R & 74 RAFAE—
SEFEEE A, E I BURPE T, BRATATUAR S50, R s+, MIS 5 ORH Mtl, 7E 5 FaAdAF
FERA SR RRZESR,
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight [V. Random, 95% CI 1V. Randolm 95% Cl
Brandt 2020 -1.0217 0.6535 6.8% 0.36 [0.10, 1.30] 4
Chen 2020 -0.0454 0.0467 38.5% 0.96 [0.87, 1.05]
Chen 2021 0.4861 0.2037 27.0% 1.63[1.09, 2.42] —
Chen 2022 0.2014 1.0302 3.1% 1.22[0.16, 9.21]
Hu 2020 0.47 0.3023 19.5% 1.60[0.88, 2.89] T -
Qin 2020 -0.4308 0.7744 5.1% 0.65[0.14, 2.97]
Total (95% ClI) 100.0% 1.13 [0.78, 1.63] ?

0.1 0.2 0.5 1 2 5 10
Favours [MIS] Favours [ORH]

Heterogeneity: Tau? = 0.09; Chi* = 11.75, df =5 (P = 0.04); I = 57%
Test for overall effect: Z = 0.64 (P = 0.52)

Figure 7. Forest plot of 5-year overall survival after minimally invasive versus open surgery for cervical cancer

7. AT EETETEARR 5 FREFRNRKE

3.3.6. RISHEBNETT

MIS 1 ORH AJEH 1557 Hbe(4 8): 9 TH e R0 LI RIFFITALA 5 MBI T % 4019 37.2%
(1152/3092)F11 44.3% (2565/5790) (OR = 0.79; 95%CI = 0.72~0.88; P < 0.00001), B} MIS AR5z 524 BhiG 7
{98 /> T ORH AR B BIATT 8%, SIAEHIRIALR(E =37%), ATLLHENT MIS HIEC ORH, W
W T R Sk R B BT

MiS ORH Odds Ratio Odds Ratio

- ed. 95% ed, 95%

Brandt 2020 39 117 42 79 41% 0.44[0.25, 0.79] D —

Chen 2020 35 129 62 196 4.3% 0.80[0.49, 1.32] - -

Chen 2021 390 513 1181 1469 17.8% 0.77 [0.61, 0.98] -

Chen 2022 8 58 6 47 0.7% 1.09 [0.35, 3.41] >
He 2020 337 1634 815 3187 53.2% 0.76 [0.65, 0.87] —

Hu 2020 267 431 384 634 14.3% 1.06 [0.82, 1.36] I

Qin 2020 64 172 37 84 3.8% 0.75[0.44, 1.28] - |

Vasilevska 2022 7 28 27 62 1.5% 0.43[0.16, 1.17] ¢

Weishaupt 2021 5 10 11 32 0.3% 1.91[0.45, 8.04] >
Total (95% CI) 3092 5790 100.0% 0.79 [0.72, 0.88] 4

Total events 1152 2565 )

Heterogeneity: Chiz = 12.67, df =8 (P = 0.12); I?=37%

Test for overall effect: Z = 4.43 (P < 0.00001) 0.5 07 L 15 2

Favours [MIS] Favours [ORH]

Figure 8. Forest plot of postoperative adjuvant therapy after minimally invasive versus open surgery for cervical cancer

& 8. eI IEIATT BB EHIATRARKE

3.3.7. REMHBEER

Mis ORH Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% CI M-H. Fixed, 95% CI
Brandt 2020 20 117 23 79 3.9% 0.50 [0.25, 0.99] ¢
Chen 2020 1 129 11 196 1.5% 0.13[0.02, 1.03] ¢
Chen 2021 98 513 316 1469 22.9% 0.86 [0.67, 1.11] - =
He 2020 213 1634 507 3187 51.8% 0.79[0.67, 0.94] ——
Hu 2020 70 431 117 634 13.7% 0.86 [0.62, 1.19] - 1
Pecorino 2022 16 40 35 72 2.6% 0.70[0.32, 1.54] ¢
Qin 2020 15 172 9 84 1.9% 0.80 [0.33, 1.90] ¢
Vasilevska 2022 1 28 11 62 1.1% 0.17 [0.02, 1.40] ¢
Weishaupt 2021 2 10 6 32 0.4% 1.08 [0.18, 6.46] ¢ >
Total (95% CI) 3074 5815 100.0% 0.79 [0.70, 0.89] 2
Total events 436 1035 ) )

Heterogeneity: Chi? = 7.54, df = 8 (P = 0.48); I = 0% o5 0'7 ] 1’5 ;
Test for overall effect: Z = 3.77 (P = 0.0002) ’ Favou'rs [MIS] Favours '[ORH]
Figure 9. Forest plot of lymph node metastasis after minimally invasive versus open surgery for cervical cancer
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Figure 10. Forest plot of MIS versus ORH operating time
10. T BIFNFFARHRAERT IE] B ARAA B

3.3.9. RpkME

MIS F1 ORH A AR ifi fE (B 11): 4 6 SRR 7L 45 R 4E 7R (MD =—216.64; 95%C1 =—490.11, 56.83;
P =0.12), FFFMFHAEMRE = 95%), XRPEEHIRMEREFMHRA, aTaeh TFARET.
BERHE. TR EAF R Z R Bk, AT 78U T, — R — R 8 SCE RIS 5 B 3
s Qin 2020 B, H4iit#m X, B MD=-94.24; 95%CI=-128.45,-60.04; P <0.00001, 75t
KO I2=0%), BIATLASH, 7EARFRIME F, MIS ZE ORH KIiE/D.

MIS ORH Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lv 2023 278 300 17 350 350 17 29.5%  -72.00[-291.13, 147.13] ol B
Pecorino 2022 152 729 40 246.8 113.6 72 36.2%  -94.80[-129.43, -60.17] =
Qin 2020 2009 1215 172 670.2 512 84 34.3% -469.30[-580.29, -358.31] =
Weishaupt 2021 162 0 10 297 0 32 Not estimable
Total (95% CI) 239 205 100.0% -216.64 [-490.11, 56.83] —

By T 3 - _ = BEY I } t ]
?ettterfogeneltyl.l T?ru : :3_5?2523PC_h]0 1240.10, df =2 (P <0.00001); I*=95% -1000 500 0 500 1000

est for overall effect: Z = 1.55 (P = 0.12) Favours [MIS] Favours [ORH]

Figure 11. Forest plot of intraoperative blood loss in LRH versus ARH
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Figure 12. Forest plot of MIS versus ORH hospitalization duration
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