A Systematic Review and Meta-Analysis of da Vinci Robotic-Assisted Surgery vs. Laparoscopic
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INTRODUCTION RESULTS RESULTS

» Despite the growing adoption of robotic-assisted surgery with Table 1. Evidence summary: dV-RAS vs Lap

da Vinci surgical system (dV-RAS), it's efficacy and > 24 publications on benign > Level of Evidence > Studly distribution by indications

colon for 3 key indications

Outcomes Studies dV-RASn Lap n Effect size Heterogeneity p-value Conclusion

effectiveness relative to laparoscopic (Lap) or Open
approaches for the benlgn COlon remalns debated. Operative time 19 4740 21351 MD: 50.80 [3675, 6484] p<OO1, |2=97% p<001 Favors LAP
> It is essential to consolidate evidence to address existing gaps 10,348 dV-RAS patients conversions 17 5743 16963  OR:053[0.39;070) 00T F"=58%  p<0.01 Favors dV-RAS
and provide a comprehensive understanding of the total m1b-RCTs Blood transfusions 10 4109 15892 OR:0.88[0.63;1.23]  p=0.04; ’~50% p=0.46 Comparable
ractice for benign colorectal procedures. m . . . | | 2_opo _
X J X /3‘{ 26,370 Lap patients B 2b - Prospective cohort studies Length of stay 17 4559 18057 MD:-0.54[-079;-0.29] p<001;I"=96% p<0.01 Favors dV-RAS
\/ B Oc - Database studies Surgical site infection 164 4484 19724  OR:1.00[0.75; 1.33] 0<0.01; 1’=67% p=1.00 Comparable
J Anastomotic leak 16 3396 20357  OR:1.04[0.80: 1.36] 0=0.04; 1°=42% p=0.78 Comparable
AIM 715,691 Open patients 3b - Retrospective cohort studies s
mDD mUC mCD UC & CD lleus rate 14 4350 21005 OR:0.87[0.65; 1.15] p<0.01;1°=73% p=0.33 Comparable
This review and meta-analysis compare perioperative outcomes 30-day complications 12 3241 7820  OR:0.86[0.77; 0.96] p=0.28; 1°=17% p<0.01 Favors dV-RAS
for dV-RAS, I—ap or Open surgery for colectomy or proctectomy Compared to Lap, patients undergoing dV-RAS had: Compared to OPe“, patients undergoing dV-RAS had : 30-day readmissions {2 3243 16830  OR:1.24[1.09: 1.40] 0=0.59; I’=0% p<0.01 Favors LAP
in benign colon indications. | :
30-day reoperations 15 3422 19996  OR:0.99[0.81; 1.20] 0=0.84; 1’=0% p=0.91 Comparable
Benlgn COIon 30-day mortality 13 4275 17921 OR: 1.07 [0.59; 1.95] 0=0.83; I’=0% p=0.82 Comparable

| Blood transfusions by 47%

Indication: Diverticular disease (DD)
| Conversions by 47% | 30-day postoperative complications by 47% Table 2. Evidence summary: dV-RAS vs Open
| Indication: Ulcerative colitis (UC)
l BO_day postoperative Complications by 1 4% l Length Of Stay by average 2.9 days Outcomes Studies dV-RASn Openn Effect size Heterogeneity Conclusion
Operative time 6 1605 3739  MD: 86.68[48.93; 124.42] p<0.01; 1’=98% p<0.01 Favors Open

. . T :
Indication: Crohn’s disease (CD) | Length of stay by average 0.5 days | Anastomotic leak by 61%
Blood transfusions % 1244 1263  OR:0.37[0.24: 0.57] 0=0.99; 1°’=0% p<0.01 Favors dV-RAS

(o)
> All other outcomes were comparable | lleus rate by 33% Length of stay 5 1484 1903 MD:-2.85[-4.84:-0.87] p<0.01;1°=84% p<0.01 Favors dV-RAS
/ Surgical site infection 0. 67 1. -0.72: 1?°=0% -0. Comparable
VS OR / > All other outcomes were Comparable 5 1529 2179  OR:0.84[0.67; 1.05] 0=0.72; ’=0%  p=0.13 e

Anastomotic leak 4 493 4364  OR:0.39[0.19: 0.80] 0=0.67;1°=0%  p=0.01 Favors dV-RAS

Figure 1. Forest plot for Conversion dV-RAS vs Lap

lleus rate 5 1524 3569 OR:0.67[0.54; 0.82] 0=0.17;1°=37% p<0.01 Favors dV-RAS
dV-RAS Lap Open
Study or dV-RAS Conversion Lap Conversion Odds Ratio Odds Ratio 30-day complications 3 1352 1371 OR:0.53[0.45: 0.63] 0 =0.19; I°=40% p<0.01 Favors dV-RAS
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
METHODS 30-day readmissions 2 321 660 OR: 1.02[0.70: 1.49] 0=0.96; 1°=0% p=0.90 Comparable
. o _ 30-day reoperations 3 367 2412  OR:0.831[0.48: 1.42] 0=0.69; 1>=0% 0=0.49 Comparable
. . . Al-Temimi 2019 33 439 63 439 12.3% 0.4851[0.3112: 0.7562] - ,
> A PR'SMA-gUlded review and R-based meta'ana|y5|5 evaluated Arnott 2022 34 297 1862 6583 13.7% 0.3278[0.2284: 0.4704] - 30-day mortality RD: -0.0002 [-0.0047: 6=1.00; =0% p=0.95 Comparable
studies comparing dV-RAS to Lap or Open approaches for Bastawrous 2019 103 1236 168 1236 15.3% 05779 [0.4460: 0.7489] = '
- " : - Beltzer 2019 1 60 0 46 08% 2.3445[0.0933: 58.8861] # 4 1478 1817  0.0044]
benign colon conditions, using | ubMed, Emb.ase, and Scopus Bilgin 2020 0 20 3 22 09% 01356100066 2 8051] |
searches over 14 years (January 1, 2010, to April 15, 2024) Cassini 2018 0 64 6 92 09% 0.1032[0.0057: 1.8645] :
, , , , Curfman 2023 10 126 128 446 89% 02131[0.1081: 0.4202] —=—
»Studies were excluded it they were non-English, involved Giordanc 2020 0o 177 0 84 00% CONCLUSIONS
pediatric cases, included mixed procedures or study arms, Maciel 2014 0 20 8 55 09% 0.1363[0.0075; 24742] *
. Ogilvie 2019 2 69 0 69 08% 5.1481[0.2426: 109.2258] : , , o , ,
lacked relevant outcomes, or contained redundant data. Rodriguez-Gilva 2023 3 48 6 86 33% 0.8889[02120: 37264] ) > Our review and analysis suggest that da Vinci surgical system is a
» Procedures included in the analysis by benign indication: Shah 2022 109 1963 222 1965 15.9% 0.7105[0.5744, 0.676% o tfeasible and safe option for benign colon surgery.
Indications Procedures » Most publications in our meta-analysis focused on DD. Additional
* Sigmoidectomy/Sigmoid resection research on UC and CD are needed to confirm our findings.
. Left colectomy Calini 2023 2 70 3 169 22% 1.6275[0.2660: 9.9575] :
5D . Rectos » . Radomski 2023 8 500 121 3282 83% 0.4248[0.2064: 0.8742] —.
ecto-sigmoid resec |or(1 )
* Low anterior resection (LAR
o Hartmann’s procedure TABLES & REFERENCES E-T.-ll!
* Total proctocolectomy with ileal pouch—anal anastomosis Chen 2024 5 195 27 549 64% 06138 [0.2495 1.5098] B .
(TPC-IPAA) Gebhardt 2022 1 29 4 38 15% 0.3036[0.0321: 2.8735] .
UC *  Proctectomy Radomski 2023 | 9 430 27 1804 7.9% 1.4070[0.6568: 3.0140] —te—
* Proctectomy with IPAA —r
* Proctocolectomy
*  Proctocolectomy with [PAA Total (95% Cl) 375 5743 2648 16963 100.0% - CONTACT
 Ileocolic resection Heterogeneity: Tau? = 0.1237: Chi® = 36.14, df = 15 (P < 0.01); I = 58% , '01 0'1 1 1'0 1('}0
. . Test for overall effect: Z=-4.36 (P < 0.01) . . Name. MaﬂSi Math ur
CD Icl:efcetcal resection Test for subgroup differences: Chi® = 2.22, df = 2 (P = 0.33) Favors dV-RAS Favors Lap = | . : th @ i
° olectomy Mall . Mansi.matnur&in USUFg.COm
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