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Abstract Objective: To systematically evaluate and compare the safety and efficacy of robot-assisted coronary
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artery bypass surgery (RCAB) and Non-RCAB. Methods: A systematic review of primary studies on English literatures

following Cochrane Collaboration guidelines was performed. Structured search strategies were developed and applied

to the PubMed, Cochrane library, EMBASE, and Web of Science databases. The included literatures were processed

with RevMan 5.3 software for meta-analysis after risk of bias assessment. Results: A total of 16 studies involving 1 467

198 patients were included, including 20 879 cases of RCAB and 1 467 198 cases of Non-RCAB. The overall quality of

the evidence was low. Among the comparable parameters, RCAB patients had lower rate of postoperative complication,

shorter ventilation time, ICU time and hospital stay, even no significant differences were found. Conclusion: RCAB

is superior to Non-RCAB on postoperative complication, ventilation time, ICU time and hospital stay. However, high

quality case-control studies shall be performed for further assessment on short-term and long-term prognosis and other

perioperative indicators.
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& 1 Pubmed #ZR KM R
Table 1 Pubmed search strategy
Fs KRA X E
((((( “Coronary Artery Bypass” [Mesh]) OR (coronary bypass)) OR (cardiac bypass)) OR
413 (aortocoronary bypass)) OR (coronary artery bypass graft)) AND ((((( “Robotic Surgical 693
Procedures” [Mesh]) OR (robotic surgery)) OR (robot assisted surgery)) OR (da Vinci))
OR (da Vinci))
15 (((t “Robotic Surgical Procedures” [Mesh]) OR (robotic surgery)) OR (robot assisted o
surgery)) OR (da Vinci)) OR (da Vinci)
411 ((({ “Coronary Artery Bypass” [Mesh]) OR (coronary bypass)) OR (cardiac bypass)) OR 107 875
(aortocoronary bypass)) OR (coronary artery bypass graft)
#10  Da Vinci 496
#9 da Vinci 2
#8 robot assisted surgery 19 663
#7 robotic surgery 25 071
#6 “Robotic Surgical Procedures” [Mesh] 10 168
#5 coronary artery bypass graft 73715
#4 aortocoronary bypass 74 327
#3 cardiac bypass 79 698
#2 coronary bypass 79 126
#1 “Coronary Artery Bypass” [Mesh] 54 265
F2 WMANEHRKRIRE
Table 2 Including and excluding criteria
S8 HNFRAE HBRATE
IR JETE SR
BEX TR =i
LR
e, BEALEAEREH EAH 5 o
izt N a7
IR BB 5 s
= TR AR R
HMRNR EEBEKEMBIREA (5185 ) ;Y. FIE
FitEie FERIXFTFFAVE ANTIIERFAR FREMVISEARS
XL F G EAKENT (IEh AR, EBksiIEERk ) O @Rk PCI

LS

FRERES (B, )& BYiE. EEhBKPEMTESE). (ASMBIAES(E). BUM BB E).

REFFRAE. VIMBSESE. ICUSBEE. ThifE. RRAETESE

TR= B E X PR £ R
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Figure 1 Literature screening flow chart
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P EORFTRAEESY . M. LVEF, BERSG . IF AR SCBRA B 45 Rdein AT . RJgIt

COPD ., AhJ M4 S48 br It 0B . 22 5 KRE (ARG BT | HIL ) | BENSET .

222 ZEMWIFMH FAREFE] . HUBGE SR ICU 45 A EHE] . fERE
MR HE 9 A SCHR PR AL P 858, &R A B (L3R S) .

R4 XEERFH[(xxs), n(%)]

Table 4 Basic data of included literatures [(x £ ), n(%)]

RCAB Non-RCAB
= FH : :
FiR Bt 1% Fik Bt IE
Bucerius® 2002  653+6.6 16 (67) 24 63.9+9 70 (75) 93
Poston’ 2008  61.8+9.4 72 (72) 100 66.2 + 10.1 63 (63) 100
Jegaden™ 2011 5912 53 (90) 59 55+9 44 (92) 48
Bachinsky'' 2012  63.2+10.5 20 (80) 25 66.8+10.7 16 (59) 27
Cavallaro® 2015 64.4 + 11 1882 (72.9) 2 582 64.9+10.7 352973 (73.3) 481546
Ezelsoy” 2015 586=+10.3 25 (71) 35 61.3+8.9 16 (46) 35
Zaouter® 2015 64+10 33(87) 38 67+ 11 22 (67) 33
Gong'* 2016  66.5+11.3 48 (68) 71 67.9+9.1 43 (70) 61
Leyvi® 2016  64.7+12.8 95 (67) 141 64.4+9.9 99 (70) 141
Raad® 2016 642+12.6 96 (68) 142 63.9+10.3 104 (73) 142
Whellan® 2016  64+2.67 7156 (73 ) 9862 65 +2.67 706981 (74) 956 349
Leyvi'® 2018 61.6+10.8 18 (64 ) 28 61.8+8.1 10 (100 ) 10
Su'’ 2018 66+2.17 115 (83) 139 70+2.83 123 (84 ) 147
Wu* 2019  61.2£12 20 (90.9) 22 62.9+10.5 21 (955) 22
Lin'® 2021 645+11.2 229 (81.5) 281 66.8+9.9 184 (79.3) 235
Yokoyama’ 2021 65+10.9 5410 (73.8) 7330 65.4+10.7 5432 (741) 7330
Fz5 WAXHEAE Meta TR
Table 5 Meta—analysis results of included literatures
i WR BN SRMHRE Meta S5 R
(&) BB P2E (%) P& ORIMD 95%Cl P&
Z=ch (1) 9 EE 15 0.31 0.53 [0.44, 0.64] <0.00001
B () 8 &EE 0 0.55 0.38 [0.30, 0.47] <0.00001
B=i8 () 7 B 70 0.003 0.65 [0.53, 0.80] <0.00001
Frn (B ) 6 R 52 0.06 0.32 [0.21, 0.51] <0.00001
BERZET (1) 4 B 52 0.10 0.37 [0.24, 0.58] <0.00001
FABSE ( min) 7 REHL 100 <0.00001 2492  [-64.18, 14.34] 0.21
VB SBS(E (h) 8 BEAL 91 <0.00001 -3.12 [-4.84, —1.41] 0.0004
ICU {=&88[8 (h) 11 i) 99 <0.00001 -1.16 [-1.77, -0.65] 0.0001
EReadiE (d) 16 FEHL 99 <0.00001 -2.47 [-3.18, -1.76]  <0.00001
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Table 6 Meta-analysis result after Heterogeneity being deleted

_ FRMRRLE Meta 2 Hr455R .
E SR iT > SRS
(%) P& OR/MD 95%Cl P&
(=537 0 0.93 0.74 [0.69, 0.80] <0.00001 Cavallaro®
Hy1m 0 0.52 0.38 [0.35, 0.42] <0.00001 Bachinsky"" #1 Gong'"”
BRI e 0 0.51 0.30 [0.19, 0.46] <0.00001 Yokoyama'”
LA S B a) 16 0.31 -2.52 [-2.85, —=1.55]  <0.00001 Ezelsoy"”, Poston®
0 1 SE(MD) ® @ 01 SE(MD) %
] i
0 1 glpp
20 2 i
0 I
30 31 P
9
40 41 i
MD MD
50 + t ] 5 ' - ' "
-100 -50 0 50 100 -100 -50 0 50 100
B2 ®mE

Figure 2 Funnel plots
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