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Abstract Objective: To systematically evaluate and compare the safety and efficacy of robotic system (RS) and median

sternotomy (MS) in cardiac surgery. Methods: CNKI, VIP, Wanfang Data, CBMdisc, Embase, PubMed and Cochrane library were
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searched. The database on clinical effects of robotic system versus median sternotomy in cardiac surgery by the end of 2021 was

established. Results: A total of 22 studies involving 4 875 patients were included, 2 372 patients were divided into robotic group

and 2 503 patients into traditional thoracotomy group. 14 outcome indicators were analyzed by Meta-analysis, and results of 11

indexes were statistically significant, including CPB time (P<0.01), ascending aorta occlusion time (P<0.01), mechanical ventilation

time (P<0.01), ICU stay time (P=0.007), postoperative hospital stay (P<0.01), thoracic drainage volume (P<0.01), complication rate

(P<0.01), intraoperative blood transfusion (P<0.01), incision satisfaction (P<0.01), physiological score (P<0.01), psychological score

(P=0.008), Conclusion: The clinical effect of robotic surgical system is better than that of median sternotomy in cardiac surgery.
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HUIF. BRI, Ml s . AR, PLAR
ANFAR DA FAR . /MR ASMRETAR
W), FCK RN Heart Neoplasms ., Cardiac
myxoma, ASD. Atrial Septal Defect, VSD,
Ventricular Septal Defect, Heart Valve Prosthesis
Implantation, Heart Valves, Aortic Valve, Mitral
Valve, Tricuspid Valve. Coronary Artery Bypass.
Endoscopes. Thoracoscopes. Robhot-assisted .
Robotic Surgical Procedures, Minimally Invasive
Surgecal Procedures, Cardiac Surgical Procedures
B PRI AR AT SN Fe A Bl A5 A P T A O
RSN ARSF R SCHR . LA PubMed #6728 4 51,
msk 1.

#1 PubMed ZEEEE

Table 1 Searching method on PubMed

#1 “Cardiac Surgical Procedures” [Mesh]OR”
Heart Septal Defects, Atrial” [Mesh]OR" Heart
Septal Defects, Ventricular” [MeshlOR" Heart
Neoplasms” [Mesh]OR” Heart Valve Prosthesis
Implantation” [MeshlOR” Heart Valves” [Mesh]
OR’Aortic Valve”[Mesh]OR”Mitral Valve” [Mesh]
OR “Tricuspid Valve” [Mesh]OR” Coronary
Artery Bypass” [MeshlOR” VSD" [tw]OR"
ASD" [tw]

#2 "Robotic Surgical Procedures” [Mesh]OR”
Thoracoscopes” [Mesh]OR” Pleuroscope*” [tw]
#3  “Thoracotomy” [Mesh]OR” Sternotomy” [Mesh]
OR” Sternotomy, Median” [tw]OR” Traditional
thoracotomy” [tw]OR” Conventional Surgery” [tw]

#4 #2 OR#3
#5 #1 AND #4
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AHFFE AR BENLT BBFSY, BCR T Cochrane
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AP OBFFE AR DG #8 sl 4 2R . AR 40 o
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f# 1 Cochrane PpE M 42 {1 ) RevMan5.4
TG00 THECPERER FHE HU(E L OR J
95 % CI, HRGERT MD K 95 % CIVE NS5
Brig, ZEAIFANT, RAL K5 AT 7
Ko, SR 1 AONI AR, 5 45 R 9 IA] L
SFEERE (P < 0.1 8°>50%), WKL
RON KR FEAT 4307, IF i — AT US43 B 5
A5 Meta 3BT AL T K HER o =0.05,
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9 f, WEICCHR 138 (W 1) .
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YN SCHR 1 BE AR AR L3R 25 o PR A
25 B W R AL 3 R SCE (FF AL B Raad™,
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B X#EiFERERER
Figure 1 Literature screening procedures and results
F2 SUEKERFHE [x+xs/M(Q, Q)]
Table 2 Basic characteristics of selected literatures [x +s/M ( Q,, Q) ]
Ex/ HARE (f1) FHE (%) BMI ( kg/m®)
R FIR
X RS MS RS MS RS MS
)™ thE 2021 67 73 40.0+25.0 41.0+29.0 21.9+5.1 20.7+5.2
pUp=a hE 2020 29 45 5297+1299 53.33+12.07 2554+4.08  2578+4.04
g thE 2020 47 47 475+10.8 50.5+£9.2 245+3.2 242+4.4
Fareg® hE 2019 38 78  51.29+1327 54.40+13.18 25.02+3.87  25.17+3.62
— ©E 2016 60 60 54.0 54.0 23.9 23.7
(428, 59.0) (445, 62.3) (21.7, 26.0) (206, 26.3)
0 E ™ tE 2014 71 131 58.00+9.60  59.00 +8.30 24.85+2.21 25.35 + 2.64
224 o tE 2014 170 108 35.5+12.9 30.3+14.8 223+3.6 21.1+36
22245 b thE 2014 23 54 284+94 27.2+11.0 21.9+34 21.8+35
=z thE 2013 80 40 45.0+12.9 42.3+135 25.1+3.7 24.1+3.6
LIN T H™ hEEE 2021 281 235 64.5+11.2 66.8+9.9 25.6+3.7 255+3.3
Su c s hEEE 2018 139 147 66 (59, 72) 70 (60, 77) 254+3.4 253+3.6
Raad W N'™ £E 2016 142 142 64.2+12.6 63.9+10.3 NR NR
Leyvi G (E 2016 141 141  64.69+12.75  64.44+9.94 NR NR
Seo Y J'™ %E 2019 175 259 61+13 62+ 15 249+4.4 26.7+21.3
Coyan G %m 2018 91 91 61.0 65.0 25.9 27.1
(20.0, 85.0) (21.0, 89.0) (15.1, 43.3) (13.0, 46.1)
Kesavuori R"” IFZ 2018 142 142 59.0+10.8 59.4+10.3 NR NR
Wang A" ¥E 2018 503 503  71.98+549  71.88+558 2631+4.99  26.15+4.47
Suri R M" ¥E 2011 95 95  5488+11.04 55.69+14.09 26.83+357  26.95+4.41
Kadirogullari E*?  +HH 2020 16 30 53.2+11.4 54.7+13.2 23.8+2.3 243+2.7
Moss E®" %E 2016 30 39 55.1+13.1 59.5+13.4 29.0+75 28.6+6.1
Schilling J**? ¥£E 2012 16 29 53.1+15.2 58.8+11.4 34.6+6.8 28.6+5.3
Morgan J A®? £EH 2004 16 14 44.1+11.9 41.0+14.9 NR NR

7 : NR: Not reported, RS AMBAF KL, MS A EF L,
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RGN ASCHER T R AL B, A Re &
L RiER A . FARBE . CPBBFE ., sk
RELOBT RS [R] . BLAGE <] . ICU f= B FR] . RIS
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FARIET A, BWIUR2ZER TG E L Hrp
Leyvi G®" BF9E B blde A5 15 5 TP R g A3 B
AETR AR [18 717.35 (11 316.1~34 550.6 ) T
Vs 18 601 (13 137~50 194.75) &G, P=0.13],

2.4 UMY

ABF5E B4y 45 R 5 AR B B S5
(1°>50%, P<0.1) . 38Uzt o b i 48 52 i
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FREEAT MR, B —SIRABIR ., 12
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& CHIE 2) 5 %S ICU FERRmbia) . ARJE FEE
. WS, AR IERAE . VIR, A
BEE SRR AT AT, BB AS S BT 5 & B
17 RIS, ST a R SR T AR (3R
4) IS, NN IR AT Rk
BT TR R AT 522 3 AR
WER BRI, HITTREER T T SE4LAMH .
WA B

DL HLEE A TR LS B A B TR 41
RIS “FARBH SE47IE24L4087 (e 3 );
LR X 45 5 AR RS L%S RS 9 R
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F 3 MAHEH Meta 53 T4 R
Table 3 Meta—analysis results of included literatures
SRR Meta T4 R
LSS =L MR (B) BER

% P ORIMD 95%Cl/ P&

FAESE (min) 9 BB 99 <0.001 2.39 [-41.72, 46.50] 0.92
CPB B8] ( min) 9 iz 85 <0.001  40.26 [29.40, 51.11] <0.01
SNPKBABTES[E] ( min ) 10 REN 88 <0.001 15.14 [6.33, 24.12] <0.01
YA B=ESE (h) 7 BB 68 0.05 -5.24 [-7.27, -3.21] <0.01
ICU {=&8J78 (h) 10 BB 92 <0.001 -15.51 [-23.86, —7.15] <0.01
AREERETE (d) 7 REAN 82 <0.001  -2.06 [-3.21, -0.90] <0.01
WE TERSE (d) 2 BB 94 <0.001  -40.50 [-94.41, 13.41] 0.14
FapxsE (ml) 6 BEH 92 <0.001 -144.00  [-205.02, -82.98]  <0.01
REHEE (5) 18 &EE 43 <0.03 0.42 [0.32, 0.56] <0.01
ZORFER (1) 13 B 0 0.72 0.88 [0.52, 1.50] 0.64
ARepfif (#)) 12 BB 78 <0.001 0.37 [0.21, 0.63] <0.01
Mo#= (f) 8 REAN 71 0.02 3.93 [2.54, 6.00] <0.01
£ () 4 BB 53 0.08 7.45 [4.70, 10.20] <0.01
DIEFESY (4) 5 BEH 94 <0.001 5.77 [1.49, 10.05] 0.008
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B2 FANEHNERITER
Figure 2 Sensitive analysis result on operating time

*4 HIRFEMERIRE Meta 2L R

Table 4 Meta—analysis result after heterogeneity deleted

Meta S HfrzE R

L SEIE S REMRE
% P{&E ORIMD 95% Cl P&

ICU {=888Fjg] 53 0.05 -6.66 [-11.47, -1.85] 0.007 #E=%. ERE Y. Wang A"
REEREE 0 0.56 -1.42 [-1.90, -0.95]  <0.001 Fist

i b 0 057 -146.07 [-174.52, -117.61] <0.001 PUIES) RN =2
B SEE 45 0.12 -5.47 [-6.82, -4.13]  <0.001 s NI U] E3)

M HE 43 0.17 3.13 [1.96, 5.00] <0.001 mzrs

A TR 4y 0 0.52 6.71 [5.28, 8.14] <0.001 Morgan J A%

HEAT AT CAnEl 4) o BEPLALN RS Meta 4347
G5 IR: AL N LA T RE B BT
HL# N Bl B 41 [ MD=41.16, 95 % CI (29.81,

52.50) , P=0.2] Vs [ MD=-90.06, 95% CI
(-132.86, -47.26) , P<0.01 | , W4H[A HLAE2E
S BFIERE XL (P=0.86) . XA[FIT 5

BB, HSCFRARAIR G I RAE R R A BIECS

HMSCTFARAM L OR=0.34, 95 % CI(0.21,0.57 ),
P=0.52] Vs [ OR=045, 95% CI (033, 0.63) , P=
0.008 ], MPZH ] Fb i 2e A Gi iy 8 L P<0.01 ).
2.6 KA

ARJGIHRAE (1)) FEPRRIREE R (QnlE 5)
RIS E M5, KRR HARRRES R BoR
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Mean Difference
IV, Random, 95% CI

Experimental Control Mean Difference

Study or Subgrou Mean SD Total Mean SD _Total Weight IV, Random, 95% CI
U8 A M

Schilling2012 162 18 16 210 54 29 Not estimahble
JEFE2020 269.41 76.33 29 208.44 4468 45 13.9% 60.97 [30.27, 91.67]
kL 2021 225 75 67 198 605 73 142% 27.00[4.30, 49.70]
#1378 2019 27761 81.36 38 22532 7833 78 13.9% 52.29(21.12,83.46]
FRH 2014a 2221 82 173 1744 428 108 145% 47.70[33.06, 62.34]
ZFH 2014b 97.2 328 23 659 262 54 14.4% 31.30[16.18, 46.42]
Subtotal (95% CI) 330 358 71.0% 41.16 [29.81, 52.50]

Heterogeneity: Tau*=54.01;, Chi*=5.97, df=4 (P=0.20); F= 33%
Testfor overall effect: Z=7.11 (P < 0.00001)

bl ASiB e

Lewi2016 2106 66 141 2796 78 141 146% -69.00 [-70.69,-67.31] -
ST 2014 1501 559 71 2628 579 131 14.4% -112.70[-129.05,-96.35] ¢

Subtotal (95% CI) 212 272 29.0% -90.06 [-132.86, -47.26] ERE—

Heterogeneity: Tau*= 919.67; Chi*= 27.15, df=1 (P =< 0.00001); F= 96%
Test for overall effect Z=4.12 (P < 0.0001)

Total (95% CI) 542 630 100.0% 4.68 [-47.70, 57.07]
I

—— .

Heterogeneity: Tau®= 4885.34; Chi*= 619.48, df= 6 (P < 0.00001); F= 99%
Testfor overall effect: Z=0.18 (P = 0.86)
Testfor subaroun differences: Chi*= 33.74. df=1 (P < 0.00001). F= 97.0%

3 WA/ ANFEBTHESTER
Figure 3 Totally robotic/Robot-assisted subgroup analysis results

4 FEERANFLASTER
Figure 4 Subgroup analysis on people with different backgrounds
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Figure 5 Publication bias
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