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Comparison between robotic and laparoscopic
sacrocolpopexy on treating pelvic organ prolapse:
a meta-analysis

HE Yong, YANG Jiang, ZHANG Xiaoyi, WANG Zhi, ZUO Xiaohu, HONG Li

(Department of Obstetrics and Gynecology, Renmin Hospital of Wuhan University, Wuhan 430000, China)

Abstract Objective: To compare the clinical effects between robotic sacrocolpopexy (RSC) and laparoscopic
sacrocolpopexy (LSC) with meta-analysis. Methods: A literature search was performed in WANFANG Data, CQVIP Data,
CNKI data, China Biomedical Literature Database (CBM), Pubmed, EMbase, Cochrane Library and Scopus database for clinical
researches published on comparison between RSC and LSC before March 2020. Results: 18 literatures were included in this
study and a total of 2 472 cases were collected, including 1 134 cases of RSC and 1 338 cases of LSC. The results shows that
RSC group has longer operation time (WMD=37.35, 95% (1=24.46~50.24, P<0.00001), less intraoperative blood loss (WMD=
-58.48, 95% CI=-100.58~-16.39, P=0.006)and lower conversion rate (OR=0.35, 95% CI=0.15~0.79, P=0.01) comparing with
LSC group. No significant differences on hospital stay, intraoperative complications, postoperative complications, POP cure rate
and objective recurrence between the two groups (P>0.05).Conclusion: RSC has the high cure rate and low recurrence same as
LSC, it is superior to LSC in fine operation and surgical safety, which has great application prospects in clinical practice.

Key words  Sacrocolpopexy; Robotic surgery; Laparoscopic surgery; Clinical efficacy
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Figure 1 Literature screening flow chart
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Table 1 General features of the included literatures (x +s )

L FARESE (min) A b it () _
L R RE
=3 £/ BR w7 RSC LSC -
el RSC 4 LSC 4B RSC 48 Lsc@ A
2 4f
Anger J % 2014/ %E RCT 40 38 2465+513 2255+623 8514519 1064+2069 19
AntoshDD %  2012/%E RS 65 23 N/R N/R N/R N/R 18
AwadNZ% 2013/ B3] RS 40 40 N/R N/R 48+55 206+107 18

ChanSS% 2011/ $hEE#E RS 16 20 23042 185 + 64 131.0£79.3 165.0+£916 18
Cucinella G% 2016/ EAF RCT 20 20 140.7+12 8b6.3+18.2 56+12.65 1256.1+15.89 19
Ferrando CA% 2019/ %(E RCT 24 35 2142+515 190.7+39.8 N/R N/R 20

llliano E & 2019/ BARF PS 49 51 234.4+50 192.75+65 56.57+3457 58.65+32.33 19

Joubert M £ 2014/ £EH RCT 17 39 N/R N/R N/R N/R 20
Kenton K & 2016/ :H RCT 40 38 N/R N/R N/R N/R 20
Mueller E R % 2016/ :H RCT 40 38 N/R N/R N/R N/R 21
Mueller M G % 2016/ £H RS 226 232 255 + 66 215+59 99+74.3 114.6+108 19
Nosti P A % 2014/ (H RS 262 273 N/R N/R N/R N/R 19
Paraiso M F % 2011/ %E RCT 35 33 265+ 50 199 + 46 N/R N/R 22
Pulliam S J & 2012/ %=H RS 43 48 242 + 54 238 +59 83+78 91+72 20
Seror J & 2012/ % H PS 20 47 217+409  231+685 55+ 30 280 + 81 20
Tan—Kim J £ 2011/ %£E RS 43 61 28158 206 +42 86 +42 85+ 46 18
Tarr M E % 2015/ %H PS 33 53 N/R N/R N/R N/R 20
Unger CA % 2014/ %E RS 121 249 275 + 56 235 + 60 N/R N/R 18
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Robotic Laparoscopy

_Study or Subgroup Mean  SD Total Mean SD Total Weight V. Random. 95% ClI

Mean Difference
IV, Random, 95% Cl

Mean Difference

-21.30 [-89.02, 46.42]

-168.00 [-195.28,

-120.72)

-24.00 [-79.87, 31.87)

-

Anger JT. 2014 851 51.9 40 106.4 206.9 38  9.1%
Awad N, 2013 48 55 40 206 107 40 11.0%
Chan SS, 2011 131 793 16 155 916 20  9.9%
Cucinella G, 2016 56 12.65 20 125.1 15.89 20 11.9%
llliano E, 2019 56.57 34.57 49 58.65 32.33 51 11.9%
Mueller MG, 2016 99 743 226 1146 108 232 11.8%
Pulliam SJ, 2012 83 78 43 91 72 48 11.3%
Seror J, 2012 55 30 20 280 81 47  11.4%
Tan-Kim J, 2011 86 42 43 85 46 61 11.8%
Total (95% CI) 497 557 100.0%

Heterogeneity: Tau? = 3847.45; Chi* = 325.20, df = 8 (P < 0.00001); I* = 98%
Test for overall effect: Z = 2.72 (P = 0.006)

B2 RSC45 LSC AARAHMmEkLE

-69.10 [78.00, -60.20]
-2.08 [-15.21, 11.05]
-15.60 [-32.54, 1.34]
-8.00 [-38.96, 22.96]

-225.00 [-251.63, -198.37] ¢

1.00 [-16.05, 18.05]

-58.48 [-100.58, -16.39] -—‘—-

LT}

-1 00

50
Favours Robotic

Figure 2 Comparison of intraoperative blood loss between RSC group and LSC group

Robotic Laparoscopy
M Total Wei
Anger JT, 2014 246.5 51.3 40 2255 623 38 82%
Chan SS, 2011 230 42 16 185 64 20  6.4%
Cucinella G, 2016 140.7 12 20 853 182 20 11.4%
Ferrando CA,2019 2142 515 24 190.7 39.8 35 84%
llliano E, 2019 2344 50 49 19275 65 51 8.8%
Mueller MG, 2016 255 66 226 215 59 232 11.1%
Paraiso MF, 2011 265 50 35 199 46 33 8.8%
Pulliam SJ, 2012 242 54 43 238 59 48  8.7%
Seror J, 2012 217 409 20 231 68.5 47  8.0%
Tan-Kim J. 2011 281 58 43 206 42 61 9.3%
Unger CA, 2014 275 56 121 235 60 249 10.9%
Total (95% Cl) 637 834 100.0%

Heterogeneity: Tau? = 357.16; Chi* = 54.31, df = 10 (P < 0.00001); I> = 82%
Test for overall effect: Z = 5.68 (P < 0.00001)

E 3 RSC 45 LSC AFARTEELE:
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0 50 100
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4.00 [-19.22,

-14.00 [-40.55,
75.00 [54.71,
40.00 [27.55,

46.40]
79.79]
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Figure 3 Comparison of operative time between RSC group and LSC group
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Robotic Laparoscopy Mean Difference Mean Difference

r r Mean D Total Mean D Total Weight IV. Random.95% ClI IV. Random, 95% Cl
Antosh DD, 2012 1 0 65 1 0 23 Not estimable
Awad N, 2013 3.81 1 40 24 1 40 25.0% 1.41[0.97, 1.85] -
Chan SS, 2011 7.5 7 16 43 26 20 5.5% 3.20[-0.41, 6.81] >
Cucinella G, 2016 2.8 0.63 20 3 0.67 20 25.2% -0.20 [-0.60, 0.20] Bl
Nosti PA, 2014 1 0 262 1 0 273 Not estimable
Paraiso MF, 2011 1.79 1.54 35 142 0.46 33 24.4% 0.37 [-0.16, 0.90] ™
Pulliam SJ, 2012 1 0 43 1 0 48 Not estimable
Seror J, 2012 51 1.1 20 64 33 47 19.9%  -1.30[-2.36,-0.24] - =
Tan-Kim J, 2011 1 0 43 1 0 61 Not estimable
Total (95% CI) 544 565 100.0% 0.31 [-0.64, 1.26] ?

Heterogeneity: Tau? = 0.89; Chi? = 41.12, df = 4 (P < 0.00001); 1> = 90%

Test for overall effect: Z = 0.64 (P = 0.52) -4 2 0 2 4

Favours Robotic Favours Laparoscopy

E 4 RSC 45 LSC HFHERALE

Figure 4 Comparison of average hospital stay between RSC group and LSC group

Robotic Laparoscopy Odds Ratio Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Antosh DD, 2012 0 65 0 23 Not estimable
Awad N, 2013 0 40 1 40  6.3% 0.33[0.01, 8.22]
Joubert M, 2014 1 17 2 39 4.8% 1.16 [0.10, 13.68]
Mueller MG, 2016 0 226 4 232 18.8% 0.11[0.01,2.09] * -
Nosti PA, 2014 1 262 11 273 454% 0.09 [0.01, 0.71] - &
Pulliam SJ, 2012 1 43 1 48 3.9% 1.12[0.07, 18.46]
Seror J, 2012 1 20 3 47 7.2% 0.77 [0.08, 7.90]
Unger CA, 2014 2 121 5 249 13.6% 0.82[0.16, 4.29] = =
Total (95% CI) 794 951 100.0% 0.35[0.15, 0.79] -
Total events 6 27
Heterogeneity: Chi? = 5.25, df = 6 (P = 0.51); 12 = 0% ‘0.0 P of p % 1‘0 p 00‘

Test for overall effect: 2 = 2.51 (P = 0.01) Favours Robotic Favours Laparoscopy

5 RSC 45 LSC AFRA#ELLE

Figure 5 Comparison of conversion between RSC group and LSC group

Robotic Laparoscopy Odds Ratio Odds Ratio
Study or Subagroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% Cl
Anger JT, 2014 2 40 3 38 54% 0.61[0.10, 3.89]
Antosh DD, 2012 4 65 3 23 7.7% 0.44 [0.09, 2.12] _
Awad N, 2013 4 40 B 40 8.3% 0.78 [0.19, 3.14] - 1
Chan SS, 2011 3 16 4 20 5.4% 0.92[0.17, 4.89] -
Ferrando CA,2019 0 24 0 35 Not estimable
Joubert M, 2014 1 17 3 39 32% 0.75[0.07, 7.77]
Mueller MG, 2016 3 226 12 232 21.7% 0.25 [0.07, 0.89] = =
Nosti PA, 2014 5 262 11 273  19.6% 0.46 [0.16, 1.35] = =
Paraiso MF, 2011 3 35 2 33  35% 1.45[0.23, 9.30] - 1
Pulliam SJ, 2012 2 43 3 48 5.0% 0.73[0.12, 4.60] - ]
Seror J, 2012 2 20 6 47  6.0% 0.76 [0.14, 4.13] - 1
Tan-Kim J, 2011 1 43 5 61 7.5% 0.27 [0.03, 2.37]
Unger CA, 2014 8 121 6 249  6.8% 2.87[0.97, 8.46] -
Total (95% CI) 952 1138 100.0% 0.70 [0.46, 1.06] »
Total events 38 63
Heterogeneity: Chi? = 11.51, df = 11 (P = 0.40); |2 = 4% ‘0‘0 " o? , : 1‘0 " 00‘

Test for overall effect: Z=1.69 (P = 0.09) Favours Robotic Favours Laparoscopy

B 6 RSC4A5 LSC AARBHELIELE

Figure 6 Comparison of intraoperative complications between RSC group and LSC group
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P=0.77, KRB G AAER, R EIR: ML AEEENEN (95% ), 3 B RFE5
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REEARUE ., SR, DAL S ISC e ot 0, st R T A
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Robotic Laparoscopy Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Antosh DD, 2012 2 65 0 23 1.3% 1.85[0.09, 39.98]
Awad N, 2013 3 40 4 40 6.7% 0.73 [0.15, 3.49] —
llliano E, 2019 19 49 13 51 14.0% 1.85[0.79, 4.34] N
Joubert M, 2014 1 17 7 39 7.2% 0.29 [0.03, 2.53]
Kenton K, 2016 16 40 17 38 18.8% 0.82[0.33, 2.02] L
Mueller MG, 2016 10 226 F § 232 11.9% 1.49 [0.56, 3.98] -1
Nosti PA, 2014 5 262 11 273 19.0% 0.46 [0.16, 1.35] = "
Paraiso MF, 2011 5 35 1 33 1.6% 5.33 [0.59, 48.33]
Seror J, 2012 2 20 8 47 7.7% 0.54 [0.10, 2.81] —
Tan-Kim J, 2011 2 43 2 61 2.8% 1.44[0.19, 10.63] - 1
Unger CA, 2014 5 121 8 249 9.0% 1.30[0.42, 4.06]
Total (95% CI) 918 1086 100.0% 1.06 [0.73, 1.52]
Total events 70 78

Heterogeneity: Chi? = 9.35, df = 10 (P = 0.50); 12 = 0% ’ y '

~ _ 0.01 0.1 1 10 100
Test for overall effect: Z=0.29 (P = 0.77) Favours Robotic Favours Laparoscopy

E7 RSC#H5LSC ARBHEELR

Figure 7 Comparison of postoperative complications between RSC group and LSC group

Robotic Laparoscopy Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed. 95% ClI
Awad N, 2013 40 40 40 40 Not estimable
Chan SS, 2011 14 16 18 20 21.5% 0.78 [0.10, 6.23] -
llliano E, 2019 49 49 51 51 Not estimable
Joubert M, 2014 16 17 34 39 13.1% 2.35[0.25, 21.83] -
Paraiso MF, 2011 26 35 23 33 65.4% 1.26 [0.43, 3.63]
Total (95% Cl) 157 183 100.0% 1.30 [0.55, 3.05]
Total events 145 166

Heterogeneity: Chi? = 0.51, df = 2 (P = 0.77); 12 = 0% ; t ' y y

=<al i 0.01 0.1 1 10 100
Test for overall effect: Z = 0.59 (P = 0.55) Favours Robotic Favours Laparoscopy

B8 RSCHL5LSC4H POPAHI (POP < | 2% ) tb&k
Figure 8 Comparison of POP cure ( POP < grade | ) between RSC group and LSC group
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Robotic Laparoscopy Odds Ratio Odds Ratio
r r Events Total Even Total Weight M-H. Fix % Cl M-H. Fix % ClI
Anger JT, 2014 5 40 9 38 15.4% 0.46 [0.14, 1.53] — *
Antosh DD, 2012 10 65 4 23 9.5% 0.86 [0.24, 3.08] —
Joubert M, 2014 1 17 1 39 1.1% 2.38[0.14, 40.35]
Mueller MG, 2016 3 226 0 232 0.9% 7.28[0.37,141.78]
Nosti PA, 2014 45 262 31 273  48.0% 1.62[0.99, 2.65] i
Paraiso MF, 2011 5 35 5 33 8.4% 0.93 [0.24, 3.57] -1
Seror J, 2012 1 20 0 47 0.5% 7.31[0.29, 187.29]
Tan-Kim J, 2011 3 43 11 61 16.1% 0.34 [0.09, 1.31] — &
Total (95% Cl) 708 746 100.0% 1.20 [0.83, 1.73]
Total events 73 61
1

Heterogeneity: Chi? = 10.47, df =7 (P = 0.16); I = 33%
Test for overall effect: Z =0.96 (P = 0.34)

E9 RSCH5LSCAHAEZUELILE

0.1 10 100
Favours Robotic Favours Laparoscopy

0.01

Figure 9 Comparison of objective relapse between RSC group and LSC group
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Figure 10  Funnel plot for the Meta—analysis
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