Supplementary Figures

a) Mortality

SFigure 1: Mortality drapery plot
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SFigure 2: Baujat plot for mortality
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SFigure 4: Leave-one out mortality
Sorted by Effect Size

Omitting Wang t .=028 [0.12-0 85]; F=50%
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SFigure 5: GOSH mortality

40 60 80 100

20

o - s s e s s e emanms mdmibinte mmsim e nam s e & . .

T T T T T
-3 -2 -1 0 1

Overall Estimate

SFigure 6: GCS mortality



Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Moderate :

Han 2 64 6 49 11.5% 0.23 [0.04; 1.20] —B—

Jin 0 72 1 55 56% 0.25 [0.01; 6.27] =

Wang 4 35 2 49 10.9% 3.03 [0.52;17.57] i
Total (95% CI) 6 1M 9 153 28.0% 0.63 [0.10; 4.08] —e——
Heterogeneity: Tau® = 1.5434; Chi* = 4.8, df = 2 (P = 0.09); I = 58%

Test for overall effect: Z=-0.48 (P = 0.631) :

N/A

Zou 2 26 6 68 11.4% 0.86 [0.16; 4.57] ——
Test for overall effect: Z=-0.18 (P = 0.861) :

Severe ,

Bao 7 36 23 46 149% 0.24 [0.09; 0.66] ——

Tang 9 51 59 74 15.4% 0.05 [0.02; 0.14] —W—

Wu 1 21 2 32 79% 0.75 [0.06; 8.83] -

Xu 1 14 5 16 8.5% 0.17 [0.02; 1.67] %’7
Zhang 8 26 9 25 14.0% 0.79 [0.25; 2.54] *

Total (95% Cl) 26 148 98 193 60.7% 0.24 [0.08; 0.76] >
Heterogeneity: Tau® = 1.1404; Chi® = 14.29, df = 4 (P < 0.01); * = 72%

Total (95% CI) 34 345 113 414 100.0% 0.37 [0.15; 0.92] o
Prediction interval [0.02; 6.20]

Heterogeneity: Tau® = 1.2135; Chi’ = 25.02, df = 8 (P < 0.01); I’ = 68%

Test for overall effect: Z=-2.15 (P = 0.032) 01 0512 10

Test for subgroup differences: Chi?=1.81,df=2 (P =0.40)

SFigure 7: Hematoma volume mortality

Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
<20 mL ‘:

Bao 7 36 23 46  14.9% 0.24 [0.09; 0.66] ——

Jin 0 72 1 55  56% 0.25 [0.01; 6.27] =

Tang 9 51 59 74 154% 0.05 [0.02; 0.14] W

Wang 4 35 2 49  10.9% 3.03 [0.52;17.57] e,
Xu 1 14 5 16 85% 017 [0.02; 1.67] —W—+

Zhang 8 26 9 25 14.0% 0.79 [0.25; 2.54] ——

Total (95% CI) 29 234 99 265 69.3% 0.32 [0.09; 1.11] —ag
Heterogeneity: Tau® = 1.6863; Chi’ = 22.15, df = 5 (P < 0.01); 1> = 77%

Test for overall effect: Z=-1.79 (P = 0.073) :

>40 mL

Wu 1 21 2 32 7.9% 075 [0.06; 8.83] — .
20-40 mL

Han 2 64 6 49  11.5% 0.23 [0.04; 1.20] —m|—

Zou 2 26 6 68 11.4% 0.86 [0.16; 4.57] i
Total (95% ClI) 4 90 12 117  22.8% 0.44 [0.12; 1.61]

Heterogeneity: Tau” = 0.1494; Chi* =1.21, df = 1 (P = 0.27); I’ = 17% 3'

Test for overall effect: Z=-1.24 (P = 0.216)

Total (95% ClI) 34 345 113 414 100.0% 0.37 [0.15; 0.92] -
Prediction interval [0.02; 6.20]

Heterogeneity: Tau® = 1.2135; Chi® = 25.02, df = 8 (P < 0.01); I = 68%

Test for overall effect: Z=-2.15 (P = 0.032) 0.1 0512 10

Test for subgroup differences: Chi’=0.39,df=2 (P=0.82)

SFigure 8: Robot model mortality
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Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
CAS-R-2
Xu 14 16 85% 017 [0.02; 167] —B—1

1 5
Zhang 8 26 9 25 14.0% 0.79 [0.25; 2.54] :
Zou 2 26 6 68 11.4% 0.86 [0.16; 4.57] :
Total (95% Cl) 1 66 20 109 33.9% 0.64 [0.27; 1.56] .

Heterogeneity: Tau? = 0; Chi® = 1.54, df = 2 (P = 0.46); I> = 0%
Test for overall effect: Z=-0.98 (P = 0.329)

Remebot :

Bao 7 36 23 46 149% 024 [0.09; 0.66] B

Wu 1 21 2 32 79% 075 [0.06; 883 —
Total (95% CI) 8 57 25 78 22.7% 0.28 [0.11; 0.72] -
Heterogeneity: Tau® = 0; Chi = 0.7, df = 1 (P = 0.40); I> = 0% i

ROSA ;

Han 2 64 6 49 115% 023 [0.04; 1.20] ——

Jin 0o 72 1 55 56% 025 [0.01;627] =

Wang 4 35 2 49 109% 3.03 [052;17.57] ——m—
Total (95% CI) 6

171 9 153 28.0% 0.63 [0.10; 4.08] ———
Heterogeneity: Tau® = 1.5434; Chi’ = 4.8, df = 2 (P = 0.09); I* = 58% 5
Test for overall effect: Z = -0.48 (P = 0.631)

Sinovation SR1

Tang 9 51 59 74 154% 0.05 [0.02; 0.14] —M—
Test for overall effect: Z =-6.22 (P < 0.001)

Total (95% CI) 34 345 113 414 100.0% 0.37 [0.15; 0.92] -

Prediction interval [0.02; 6.20]

Heterogeneity: Tau® = 1.2135; Chi® = 25.02, df = 8 (P < 0.01); I* = 68%

Test for overall effect: Z=-2.15 (P = 0.032) 01 0512 10

Test for subgroup differences: Chi?=16.04, df = 3 (P <0.01) Favors Robot Favors Control

b) Mortality PR (Puncture-Robots only) sensitivity analysis

SFigure 9: GCS PR mortality



Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Moderate :

Han 2 64 6 49 125% 0.23 [0.04; 1.20] ——

Jin 0 72 1 55 6.3% 0.25 [0.01; 6.27] L

Wang 4 35 2 49  11.9% 3.03 [0.52;17.57] i
Total (95% CI) 6 171 9 153 30.6% 0.63 [0.10; 4.08] ——

Heterogeneity: Tau? = 1.5434; Chi® = 4.8, df = 2 (P = 0.09); I’ = 58%
Test for overall effect: Z =-0.48 (P = 0.631)

N/A :
Zou 2 26 6 68 12.4% 0.86 [0.16; 4.57] ——

Test for overall effect: Z=-0.18 (P = 0.861) :

Severe :

Bao 7 36 23 46 16.0% 0.24 [0.09; 0.66] ——

Tang 9 51 50 74 165% 005 [0.02 014 —W—

Xu 1 14 5 16 9.4% 0.17 [0.02; 1.67] ——

Zhang 8 26 9 25 15.1% 0.79 [0.25; 2.54] —.—

Total (95% CI) 25 127 96 161 57.0% 0.20 [0.06; 0.72] i

Heterogeneity: Tau? = 1.2181; Chi® = 13.04, df = 3 (P < 0.01): > = 77% :

Total (95% CI) 33 324 111 382 100.0% 0.34 [0.13; 0.92] .

Prediction interval [0.02; 7.28]

Heterogeneity: Tau® = 1.3027; Chi® = 24.33, df =7 (P < 0.01): > = 71%

Test for overall effect: Z =-2.13 (P = 0.033) 01 0512 10

Test for subgroup differences: Chi® = 2.15, df = 2 (P = 0.34) Favors Robot Favors Control

SFigure 10: PR Mortality drapery plot
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Contour-Enhanced Funnel Plot
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SFigure 12: Baujat plot for PR mortality
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SFigure 13: PR mortality ID
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SFigure 14: Leave-one PR mortality
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SFigure 15: GOSH PR mortality
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
Conservative

Bao 7 36 23 46 16.0% 0.24 [0.09; 0.66] B

Tang ] 51 59 74 165% 0.05 [0.02; 0.14] W

Wang 4 35 2 49 119% 3.03 [0.52;17.57] R
Xu 1 14 5 16 9.4% 017 [0.02; 167] ———1

Zhang 8 26 9 25 15.1% 0.79 [0.25; 2.54] ——

Total (95% CI) 29 162 98 210 68.9% 0.33 [0.09; 1.29] -
Heterogeneity: Tau® = 1.8679; Chi = 22.15, df = 4 (P < 0.01); I> = 82% ‘

Test for overall effect: Z=-1.59 (P =0.111)

Craniotomy :

Han 2 64 6 49 125% 0.23 [0.04; 1.20] ——

Jin 0 72 1 55 6.3% 0.25 [0.01; 6.27] B-

Total (95% Cl) 2 136 7 104 18.7% 0.24 [0.05; 1.02] i
Heterogeneity: Tau? = 0; Chi* = 0, df = 1 (P = 0.97); I = 0% ‘

Test for overall effect: Z=-1.94 (P = 0.053)

Endoscopy

Zou 2 26 6 68 124% 0.86 [0.16; 4.57] ——
Total (95% Cl) 33 324 111 382 100.0% 0.34 [0.13; 0.92] e
Prediction interval [0.02; 7.28]

Heterogeneity: Tau® = 1.3027; Chi’ = 24.33, df = 7 (P < 0.01); P = 71% f !
Test for overall effect: Z=-2.13 (P = 0.033) 01 0512 10

Test for subgroup differences: Chi® = 1.38, df = 2 (P = 0.50)

SFigure 17: Robot model PR mortality

Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% Cl IV, Random, 95% CI
CAS-R-2

Xu 1 14 5 16 94% 017 [0.02; 1.67] —B——

Zhang 8 26 9 25  15.1% 0.79 [0.25: 2.54] j

Zou 2 26 6 68 12.4% 0.86 [0.16; 4.57] %
Total (95% CI) 11 66 20 109 36.9% 0.64 [0.27; 1.56] ,
Heterogeneity: Tau® = 0; Chi® = 1.54, df = 2 (P = 0.46); I’ = 0% i

Test for overall effect: Z=-0.98 (P = 0.329)

Remebot :

Bao 7 36 23 46 16.0% 0.24 [0.09; 0.66] —.—

ROSA

Han 2 64 6 49  125% 0.23 [0.04; 1.20] ——

Jin 0 72 1 55 6.3% 025 [0.01; 6.27] L

Wang 4 35 2 49  119% 3.03 [0.52;17.57] .
Total (95% CI) 6 171 9 153 30.6% 0.63 [0.10; 4.08] i
Heterogeneity: Tau? = 1.5434; Chi® = 4.8, df = 2 (P = 0.09); I* = 58% :

Test for overall effect: Z =-0.48 (P = 0.631)

Sinovation SR1

Tang 9 51 59 74  165% 005 [0.02; 0.14] ——

Total (95% CI) 33 324 111 382 100.0% 0.34 [0.13; 0.92] -
Prediction interval [0.02; 7.28]

Heterogeneity: Tau® = 1.3027; Chi? = 24.33, df = 7 (P < 0.01); P = 71% ' '
Test for overall effect: Z=-2.13 (P = 0.033) 01 0512 10

Test for subgroup differences: Chi = 15.87, df = 3 (P < 0.01)

SFigure 18: Hematoma volume PR mortality

Favors Robot Favors Control



Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% ClI
<20 mL :
Bao 7 36 23 46 16.0% 0.24 [0.09; 0.66] ——
Jin 0 72 1 55 6.3% 0.25 [0.01; 6.27] =
Tang 9 51 59 74 165% 0.05 [0.02; 0.14] —W—
Wang 4 35 2 49  11.9% 3.03 [0.52;17.57] i —
Xu 1 14 5 16 94% 0.17 [0.02; 1.67] -
Zhang 8 26 9 25 151% 0.79 [0.25; 2.54] ——
Total (95% ClI) 29 234 99 265 75.2% 0.32 [0.09; 1.11] —~—
Heterogeneity: Tau® = 1.6863; Chi? = 22.15, df = 5 (P <0.01); I* = 77% :
Test for overall effect: Z=-1.79 (P =0.073) j
20-40 mL ;
Han 2 64 6 49  125% 0.23 [0.04; 1.20] —l——
Zou 2 26 6 68 12.4% 0.86 [0.16; 4.57] —a—
Total (95% CI) 4 90 12 117  24.8% 0.44 [0.12; 1.61] i
Heterogeneity: Tau® = 0.1494; Chi® = 1.21, df = 1 (P =0.27); P = 17% :
Test for overall effect: Z = -1.24 (P =0.216)
Total (95% CI) 33 324 111 382 100.0% 0.34 [0.13; 0.92] -
Prediction interval [0.02; 7.28]

1 rr 1

Heterogeneity: Tau? = 1.3027; Chi? = 24.33, df = 7 (P < 0.01); = 71%
Test for overall effect: Z=-2.13 (P =0.033)
Test for subgroup differences: Chi*=0.12, df = 1 (P=0.72)

c) Mortality sensitivity (including Zhong study)

SFigure 19: GCS sensitivity mortality

01 0512 10
Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% ClI

Moderate :

Han 2 64 6 49 10.9% 0.23 [0.04; 1.20] ——

Jin 0 72 1 55 54% 0.25 [0.01; 6.27] K

Wang 4 35 2 49 10.3% 3.03 [0.52; 17.57] —|——

Zhong 1 23 0 20 5.3% 2.73 [0.11;70.92] 1=

Total (95% CI) 7 194 9 173 31.9% 0.81 [0.17; 3.79] —~—

Heterogeneity: Tau® = 1.0747; Chi’ = 5.44, df = 3 (P = 0.14); I = 45% g

Test for overall effect: Z =-0.26 (P = 0.792) :

N/A f

Zou 2 26 6 68 10.8% 0.86 [0.16; 4.57] ——

Test for overall effect: Z=-0.18 (P = 0.861) :

Severe

Bao 7 36 23 46 14.0% 0.24 [0.09; 0.66] ——

Tang 9 51 59 74  145% 0.05 [0.02; 0.14] W

Wu 1 21 2 32 7.5% 0.75 [0.06; 8.83] -

Xu 1 14 5 16 8.1% 0.17 [0.02; 1.67] %

Zhang 8 26 9 25 13.3% 0.79 [0.25; 2.54]

Total (95% Cl) 26 148 98 193 57.4% 0.24 [0.08; 0.76] ~ai—

Heterogeneity: Tau = 1.1404; Chi’ = 14.29, df =4 (P < 0.01); I = 72% g

Total (95% CI) 35 368 113 434 100.0% 0.41 [0.17; 1.00] -

Prediction interval [0.03; 6.55] pr—
— rrrr 1

Heterogeneity: Tau® = 1.2413; Chi® = 26.92, df =9 (P < 0.01); I = 67%
Test for overall effect: Z=-1.96 (P = 0.050)
Test for subgroup differences: Chi = 2.30, df = 2 (P = 0.32)

01 0512 10

Favors Robot

Favors Control

10



SFigure 20: Sensitivity mortality drapery plot
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SFigure 21: Sensitivity mortality funnel plot
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SFigure 22: Sensitivity mortality funnel plot
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Sorted by Effect Size

Omitting Wang + g.=031 [013-0. 73] I = 59%
Omitting Zhong + §.= 037 [0.15-0.92]; r=68%
Omitting Zhang t §.=037 [0.14-0.99]; = 66%
Omitting Zou + =037 [0 14-0 99 I = 68%
Omitting Wu + §.=0.39 [0.15-1.02]; * = 70%
Omitting Jin + =042 [0 16-1 0] 1* = 70%
Omitting Han + 5. =0.44 [0.16-1.21]; F=70%
Omitting Xu + 8.=0.44 [0.17-1.18]; * = 70%
Omitting Bao + .=046 [015-1 34]: I* = 70%
Omitting Tang u .=054 [0.28-1.03]; F=21%

025 100 400
OR (Random-Effects Model)

SFigure 25: GOSH sensitivity mortality
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SFigure 26: Robot model sensitivity mortality

13



Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% Cl IV, Random, 95% CI
CAS-R-2 ;

Xu 1 14 5 16 8.1% 0.17 [0.02; 1.67] ———

Zhang 8 26 9 25 133% 079 [0.25; 2.54] :

Zou 2 26 6 68 10.8% 0.86 [0.16; 4.57] }
Total (95% Cl) 1 66 20 109 32.1% 0.64 [0.27; 1.56] ;

Heterogeneity: Tau® = 0; Chi® = 1.54, df = 2 (P = 0.46); I = 0%
Test for overall effect: Z=-0.98 (P = 0.329)

Remebot :
Bao 7 36 23 46 140% 024 [0.09; 0.66] —-
Wu 1 21 2 32 75% 075 [0.06; 8.83] —

Total (95% CI) 8 57 25 78  21.5% 0.28 [0.11; 0.72] -
Heterogeneity: Tau® = 0; Chi? = 0.7, df = 1 (P = 0.40); I = 0% :
Test for overall effect: Z=-2.65 (P = 0.008)

ROSA :
Han 2 64 6 49 109% 023 [0.04; 1.20] B et

Jin 0o 72 1 55  54% 025 [0.01; 6.27] L 3

Wang 4 35 2 49 10.3% 3.03 [0.52:17.57] B
Total (95% Cl) 6 17 9 153 266% 0.63 [0.10; 4.08] i

Heterogeneity: Tau® = 1.5434; Chi® = 4.8, df = 2 (P = 0.09); I? = 58%
Test for overall effect: Z=-0.48 (P = 0.631)

Sinovation SR1

Tang 9 51 59 74 145% 005 [0.02; 0.14] B
Zhong 1 23 0 20 53% 273 [0.11;70.92] : 5]
Total (95% CI) 10 74 59 94 19.8% 0.28 [0.01; 12.27] ——— i —

Heterogeneity: Tau® = 6.1762; Chi? = 5.15, df = 1 (P = 0.02); 1> =81%
Test for overall effect: Z=-0.66 (P = 0.508)

Total (95% Cl) 35 368 113 434 100.0% 0.41 [0.17; 1.00] -

Prediction interval [0.03; 6.55] ————
Heterogeneity: Tau® = 1.2413; Chi% = 26.92, df =9 (P < 0.01); 2 =67% ' ' ' '
Test for overall effect: Z=-1.96 (P = 0.050) 0.01 0.1 1 10 100
Test for subgroup differences: Chi? = 1.76, df = 3 (P = 0.62) Favors Robot Favors Control

SFigure 27: Control sensitivity mortality



Test for subgroup differences: Chi? = 0.23, df = 2 (P = 0.89)

Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI

Conservative

Bao 7 36 23 46 14.0% 0.24 [0.09; 0.66] —-—

Tang 9 51 59 74 145% 005 [002; 014 W

Wang 4 35 2 49 10.3% 3.03 [0.52;17.57] T

Xu 1 14 5 16 8.1% 017 [0.02; 1.67] —W———

Zhang 8 26 9 25 13.3% 0.79 [0.25; 2.54] ——

Zhong 1 23 0 20 53% 273 [0.11;70.92] : =

Total (95% Cl) 30 185 98 230 65.5% 0.40 [0.11; 1.49] —~-

Heterogeneity: Tau® = 1.8995; Chi® = 24.3, df = 5 (P < 0.01); I = 79% i

Test for overall effect: Z =-1.36 (P = 0.173)

Craniotomy :

Han 2 64 6 49 10.9% 0.23 [0.04; 1.20] ——

Jin 0 72 1 55 54% 025 [0.01; 6.27] -

Total (95% Cl) 2 136 7 104 16.2% 0.24 [0.05; 1.02] —ii—

Heterogeneity: Tau® = 0; Chi®= 0, df = 1 (P = 0.97); I°= 0%

Test for overall effect: Z = -1.94 (P = 0.053) :

Endoscopy :

Wu 1 21 2 32 7.5% 0.75 [0.06; 8.83] :

Zou 2 26 6 68 10.8% 0.86 [0.16; 4.57] ?

Total (95% Cl) 3 47 8 100 18.2% 0.82 [0.21; 3.28] .

Heterogeneity: Tau® = 0; Chi® = 0.01, df = 1 (P = 0.93); > = 0% :

Test for overall effect: Z = -0.27 (P = 0.784) :

Total (95% CI) 35 368 113 434 100.0% 0.41 [0.17; 1.00] -

Prediction interval [0.03; 6.55]

Heterogeneity: Tau® = 1.2413; Chi? = 26.92, df = 9 (P < 0.01); I> = 67% '

Test for overall effect: Z = -1.96 (P = 0.050) 01 0512 10

Test for subgroup differences: Chi=151,df=2 (P=0.47) Favors Robot Favors Control
SFigure 28: Hematoma volume sensitivity mortality

Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI

<20 mL

Bao 7 36 23 46 14.0% 0.24 [0.09; 0.66] —-

Jin 0 72 1 55  54% 025 [0.01; 6.27] -

Tang 9 51 59 74 145% 005 [0.02; 0.14] —W—

Wang 4 35 2 49 10.3% 3.03 [0.52;17.57] .

Xu 1 14 5 16 8.1% 0.17 [0.02; 1.67] ——B——

Zhang 8 26 9 25 13.3% 0.79 [0.25; 2.54] ——

Zhong 1 23 0 20 53% 273 [0.11;70.92] : =

Total (95% Cl) 30 257 99 285 70.9% 0.38 [0.12; 1.28] -

Heterogeneity: Tau® = 1.7246; Chi® = 24.3, df = 6 (P < 0.01); I> = 75% E

Test for overall effect: Z=-1.56 (P =0.118) :

>40 mL

Wu 1 21 2 32 7.5% 0.75 [0.06; 8.83] ——Ii—

20-40 mL

Han 2 64 6 49 10.9% 023 [0.04; 1.20] ——

Zou 2 26 6 68 10.8% 0.86 [0.16; 4.57] ——

Total (95% CI) 4 90 12 117 21.6% 0.44 [0.12; 1.61] s

Heterogeneity: Tau® = 0.1494; Chi = 1.21, df = 1 (P = 0.27); P = 17% ?

Test for overall effect: Z =-1.24 (P = 0.216) :

Total (95% CI) 35 368 113 434 100.0% 0.41 [0.17; 1.00] -~

Prediction interval [0.03; 6.55] pr—

Heterogeneity: Tau® = 1.2413; Chi® = 26.92, df = 9 (P < 0.01); I* = 67% I

Test for overall effect: Z =-1.96 (P = 0.050) 01 0512 10

Favors Robot Favors Control
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d) Rebleeding events

SFigure 29: Rebleeding drapery plot
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SFigure 30: Rebleeding funnel plot
Contour-Enhanced Funnel Plot
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SFigure 31: Baujat plot for rebleeding

Confidence level
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SFigure 33: Leave-one out rebleeding

Sorted by Effect Size

Omitting Wang

Omitting Jin

Omitting Tan

Omitting Wu

Omitting Han

Omitting Zou

Omitting Gong

Omitting Liang

8.=0.25 [0.10-0.50]; /*= 0%
" 2
8-=0.20[0.11-0.78]; I = 10%
] 2
6.=031[0.12-0.80]: /* = 12%
A 2
6-=0.31[0.12-0.80]; /* = 13%
n 2
6.=034[013-0.90] /* = 13%
A 2
6-=0.34[0.13-0.92]; I = 13%
n 2
6.=036[014-087]: I = 6%

8.=042[017-1.04] = 0%

0.25

OR (Random-Effects Model)

SFigure 34: GOSH rebleeding
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SFigure 35: Robot model rebleeding
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Study or Robot-assisted Control

Odds Ratio

Test for subgroup differences: ChiZ = 2.42, df = 2 (P = 0.30)

SFigure 37: GCS score rebleeding

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI

CAS-R-2 :

Zou 1 26 10 68 15.7% 0.23 [0.03; 1.91] ——

Test for overall effect: Z=-1.36 (P = 0.174) :

Remebot :

Tan 1 37 2 37 11.7% 049 [0.04; 5.61] —a—

Wu 0 21 1 32 6.6% 049 [0.02; 12.56] - e

Total (95% CI) 1 58 3 69 18.3% 0.49 [0.07; 3.43] ——

Heterogeneity: Tau? = 0; Chi? = 0, df = 1 (P = 1.00); I = 0% -

Test for overall effect: Z=-0.72 (P = 0.470)

ROSA :

Gong 0 60 4 60 8.1% 010 [0.01; 1.97] —®——

Han 1 77 3 56 13.3% 0.23 [0.02; 2.30] 4.**

Jin 2 77 3 61 210% 0.52 [0.08; 3.19] —B—

Liang 1 71 11 71 16.2% 008 [0.01; 062] ———

Wang 2 35 0 49 74% 7.39 [0.34;158.81] —

Total (95% ClI) 6 320 21 297 66.0% 0.32 [0.08; 1.26] —i

Heterogeneity: Tau® = 0.9631; Chi’ = 6.69, df =4 (P = 0.15); I = 40% f

Total (95% CI) 8 404 34 434 100.0% 0.32 [0.14; 0.74] -

Prediction interval [0.11; 0.91] —

Heterogeneity: Tau® = 0; Chi® = 6.97, df = 7 (P = 0.43); I* = 0% ‘ T ‘ 1

Test for overall effect: Z = -2.68 (P = 0.007) 0.01 01 1 10 100

Test for subgroup differences: Chi? = 0.26, df = 2 (P = 0.88) Favors Robot Favors Control
SFigure 36: Hematoma volume rebleeding

Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI

<20 mL

Jin 2 77 3 61 21.0% 052 [0.08; 3.19]

Wang 2 35 0 49 74% 7.39 [0.34; 158.81] —_—

Total (95% Cl) 4 112 3 110 28.4% 1.45 [0.11; 18.43] i

Heterogeneity: Tau? = 1.8871; Chi® = 2.14, df = 1 (P = 0.14); I* = 53%

Test for overall effect: Z=0.29 (P = 0.775)

>40 mL ‘

Gong 0 60 4 60 8.1% 010 [0.01; 197 —®——

Tan 1 37 2 37 11.7% 0.49 [0.04; 5.61] ——

Wu 0 21 1 32 6.6% 0.49 [0.02; 12.56] —

Total (95% Cl) 1 118 7 129 26.3% 0.30 [0.06; 1.55] —~——

Heterogeneity: Tau? = 0; Chi® = 0.74, df = 2 (P = 0.69); I” = 0%

Test for overall effect: Z=-1.44 (P = 0.151)

20-40 mL

Han 1 77 3 56 13.3% 0.23 [0.02; 2.30] ——

Liang 1 71 11 71 16.2% 0.08 [0.01; 062] ——

Zou 1 26 10 68 15.7% 0.23 [0.03; 1.91] —u—

Total (95% Cl) 3 174 24 195 452% 0.16 [0.05; 0.54] e

Heterogeneity: Tau? = 0: Chi®=0.68, df= 2 (P = 0.71); I’ = 0%

Test for overall effect: Z=-2.92 (P = 0.003)

Total (95% CI) 8 404 34 434 100.0% 0.32 [0.14; 0.74] -

Prediction interval [0.11; 0.91] —

Heterogeneity: Tau? = 0; Chi’=6.97, df= 7 (P = 0.43); > = 0% ‘ ' ‘ '

Test for overall effect: Z=-2.68 (P = 0.007) 0.01 01 1 10 100

Favors Robot Favors Control
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Test for subgroup differences: Chi*=0.20,df= 2 (P =0.90)

SFigure 39: PR rebleeding drapery plot

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Moderate :
Gong 0 60 4 60 8.1% 0.10 [0.01; 1.97] ————&——1—
Han 1 77 3 56 13.3% 0.23 [0.02; 2.30] ——
Jin 2 77 3 61 21.0% 052 [0.08; 3.19] —H—
Liang 1 71 11 71 162% 008 [0.01; 062] ———
Wang 2 35 0 49 74% 7.39 [0.34;158.81] —r
Total (95% CI) 6 320 21 297 66.0% 0.32 [0.08; 1.26] ~li--
Heterogeneity: Tau® = 0.9631; Chi® = 6.60, df = 4 (P = 0.15); I> = 40% :
Test for overall effect: Z=-1.62 (P =0.104)
N/A :
Zou 1 26 10 68 15.7% 0.23 [0.03; 1.91] —._——
Test for overall effect: Z=-1.36 (P =0.174) :
Severe :
Tan 1 37 2 37 11.7% 0.49 [0.04; 5.61] —a—
Wu 0 21 1 32 6.6% 049 [0.02; 12.56] 8
Total (95% Cl) 1 58 3 69 18.3% 0.49 [0.07; 3.43] i
Heterogeneity: Tau® = 0; Chi® = 0, df = 1 (P = 1.00); I> = 0% ;
Total (95% Cl) 8 404 34 434 100.0% 0.32 [0.14; 0.74] -
Prediction interval [0.11; 0.91] —
Heterogeneity: Tau® = 0; Chi’ = 6.97, df = 7 (P = 0.43); I> = 0% ' ' ‘ 1
Test for overall effect: Z=-2.68 (P = 0.007) 0.01 0.1 1 10 100
Test for subgroup differences: Chi® = 0.26, df = 2 (P = 0.88) Favors Robot Favors Control
e) Rebleeding (PR only) sensitivity analysis

SFigure 38: GCS score PR rebleeding
Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Moderate :
Gong 0 60 4 60 9.2% 0.10 [0.01; 1.97] ———@——7—
Han 1 77 3 56 14.4% 0.23 [0.02; 2.30] ——
Jin 2 77 3 61 21.2% 0.52 [0.08; 3.19] ——
Liang 1 71 11 71 17.1% 0.08 [0.01; 062] ———
Wang 2 35 0 49 8.5% 7.39 [0.34;158.81] —_—
Total (95% CI) 6 320 21 297 70.5% 0.32 [0.08; 1.26] ~l--
Heterogeneity: Tau” = 0.9631; Chi’ = 6.69, df = 4 (P = 0.15); I’ = 40% :
Test for overall effect: Z=-1.62 (P = 0.104)
N/A
Zou 1 26 10 68 16.6% 0.23 [0.03; 1.91] ——
Severe
Tan 1 37 2 37 12.9% 0.49 [0.04; 5.61] ——
Total (95% CI) 8 383 33 402 100.0% 0.31 [0.12; 0.80] -‘-
Prediction interval [0.06; 1.71] —
Heterogeneity: Tau® = 0.2076; Chi° = 6.90, df = 6 (P = 0.33); I = 13% ' ' ' '
Test for overall effect: Z = -2.44 (P = 0.015) 0.01 0.1 1 10 100

Favors Robot Favors Control
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SFigure 40: PR rebleeding funnel plot
Contour-Enhanced Funnel Plot
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SFigure 41: PR rebleeding Baujat plot
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SFigure 42: PR rebleeding ID
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SFigure 43: GOSH PR rebleeding
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SFigure 44

Omitting Wang
Omitting Jin
Omitting Tan
Omitting Han
Omitting Zou
Omitting Gong

Omitting Liang

T T
-2 -1

Overall Estimate

Leave-one PR rebleeding

Sorted by Effect Size

f.-024 [0.10-0.58]; F=0%
A 2
6-=0.28 [0.09-0.87], I = 23%
A 2
6.=0.30 [0.10-0.88]; I" = 26%
A 2
6.=0.34 [0.11-1.02] /" =27%
A 2
6.=0.34 [0.11-1.04]: I" =27%
2 2
6.=0.35[0.13-0.99]: I' =21%

8.=0.41 [0.16-1.07]; P = 0%

0.25

1.00
OR (Random-Effects Model)

SFigure 45: Control PR rebleeding
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI 1V, Random, 95% ClI
Conservative

Wang 2 35 0 49 85% 7.39 [0.34;158.81] —

Test for overall effect: Z=1.28 (P =0.201)

Craniotomy

Han 1 77 3 56 14.4% 023
Jin 2 77 3 61 212% 052
Total (95% CI) 3 154 6 117 356% 0.38
Heterogeneity: Tau® = 0; Chi® = 0.28, df = 1 (P = 0.59); I = 0%
Endoscopy

Tan 1 37 2 37 129% 049
Zou 1 26 10 68 16.6% 0.23
Total (95% CI) 2 63 12 105 295% 0.32

Heterogeneity: Tau®? = 0; Chi® = 0.2, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z = -1.41 (P = 0.160)

Puncture Aspiration

Gong 0 60 4 60 9.2% 0.10
Liang 1 71 11 71 17.1% 0.08
Total (95% Cl) 1 131 15 131 26.3% 0.09

Heterogeneity: Tau® = 0; Chi® = 0.02, df = 1 (P = 0.88); 1> = 0%
Test for overall effect: Z = -2.84 (P = 0.005)

Total (95% Cl) 8 383 33 402 100.0% 0.31
Prediction interval

Heterogeneity: Tau? = 0.2076; Chi? = 6.90, df =6 (P = 0.33); 1= 13%
Test for overall effect: Z = -2.44 (P =0.015)

Test for subgroup differences: Chi? = 6.39, df = 3 (P = 0.09)

SFigure 46: Robot model PR rebleeding

[0.02; 2.30]
[0.08; 3.19]
[0.09; 1.58]

[0.03; 1.91]

—._
—H
i

[0.04; 5.61] —e—
_._
[0.06; 1.57] e

0.01 0.1 1 10 100
Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
CAS-R-2

Zou 1 26 10 68 16.6% 0.23 [0.03; 1.91] ——

Test for overall effect: Z=-1.36 (P =0.174)

Remebot

Tan 1 37 2 37 129% 049 [0.04; 5.61] ——
ROSA

Gong 0 60 4 60 9.2% 0.10 [0.01; 1.97] —&——

Han 1 77 3 56 14.4% 0.23 [0.02; 2.30] ——

Jin 2 77 3 61 212% 052 [0.08; 3.19] —B—

Liang 1 71 11 71 171% 0.08 [0.01; 0.62] ———

Wang 2 35 0 49 8.5% 7.39 [0.34; 158.81] — .
Total (95% ClI) 6 320 21 297 70.5% 0.32 [0.08; 1.26] -
Heterogeneity: Tau? = 0.9631; Chi® = 6.69, df = 4 (P = 0.15); 1> = 40%

Total (95% CI) 8 383 33 402 100.0% 0.31 [0.12; 0.80] -
Prediction interval [0.06; 1.71]

Heterogeneity: Tau? = 0.2076; Chi® = 6.90, df = 6 (P = 0.33); I> = 13%

Test for overall effect: Z=-2.44 (P =0.015)
Test for subgroup differences: Chi® = 0.20, df = 2 (P=0.90)

SFigure 47: Hematoma volume PR rebleeding

0.01 041 1 10 100
Favors Robot Favors Control
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
<20 mL g

Jin 2 77 3 61 212% 052 [0.08; 3.19] —
Wang 2 35 0 49  85% 7.39 [0.34; 158.81]

Total (95% CI) 4 112 3 110 29.7% 1.45 [0.11; 18.43]

Heterogeneity: Tau® = 1.8871; Chi* = 2.14, df = 1 (P = 0.14); I = 53%

Test for overall effect: Z=0.29 (P = 0.775)

>40 mL :

Gong 0 60 4 60 9.2% 0.10 [0.01; 1.97] — B ——
Tan 1 37 2 37 12.9% 049 [0.04; 5.61] ——
Total (95% CI) 1 97 6 97 221% 0.26 [0.04; 1.70] e
Heterogeneity: Tau® = 0; Chi® = 0.63, df = 1 (P = 0.43); I’ = 0% :

Test for overall effect: Z=-1.41 (P = 0.159) :

20-40 mL

Han 1 77 3 56 144% 023 [0.02; 2.30] ——
Liang 1 71 11 71 171% 0.08 [0.01; 0.62] ———

Zou 1 26 10 68 16.6% 023 [0.03; 1.91] ——
Total (95% CI) 3 174 24 195 48.2% 0.16 [0.05; 0.54] -
Heterogeneity: Tau® = 0; Chi® = 0.68, df = 2 (P = 0.71): I* = 0% ;

Test for overall effect: Z=-2.92 (P = 0.003) :

Total (95% CI) 8 383 33 402 100.0% 0.31 [0.12; 0.80] -
Prediction interval [0.06; 1.71] : : - : |

Heterogeneity: Tau® = 0.2076; Chi® = 6.90, df = 6 (P = 0.33); I = 13%

Test for overall effect: Z=-2.44 (P = 0.015)
Test for subgroup differences: Chi?=237,df =2 (P=0.31)

f)

Rebleeding (sensitvity analysis with Xu et al.)

SFigure 48: Control sensitivity rebleeding

0.01 0.1 1 10 100
Favors Robot Favors Control
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P-value

Study or Robot-assisted Control

Odds Ratio

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
Conservative :
Wang 2 35 0 49 75% 7.39 [0.34; 158.81] R
Xu 1 16 0 23 6.7% 4.55 [0.17;118.99] : =
Total (95% Cl) 3 51 0 72  14.2% 5.88 [0.63; 55.03] | ——
Heterogeneity: Tau? = 0; Chi = 0.05, df = 1 (P = 0.83); 12 = 0% :
Test for overall effect: Z=1.55 (P = 0.120) :
Craniotomy :
Han 1 77 3 56 12.5% 0.23 [0.02; 2.30] —a—
Jin 2 77 3 61 18.1% 0.52 [0.08; 3.19] - B
Total (95% ClI) 3 154 6 117 30.6% 0.38 [0.09; 1.58] —~
Heterogeneity: Tau® = 0; Chi® = 0.28, df = 1 (P = 0.59); 12 = 0% ;
Test for overall effect: Z=-1.34 (P = 0.182) :
Endoscopy :
Tan 1 37 2 37 112% 049 [0.04; 561] .
Wu 0 21 1 32 6.8% 049 [0.02; 12.56] -
Zou 1 26 10 68 144% 023 [0.03; 1.91] B
Total (95% Cl) 2 84 13 137 32.3% 0.35 [0.08; 1.45] i
Heterogeneity: Tau? = 0; Chi? = 0.26, df = 2 (P = 0.88); I2 = 0% 5
Test for overall effect: Z = -1.45 (P = 0.146) :
Puncture Aspiration :
Gong 0 60 4 60 81% 0.10 [0.01; 1.97] —&—
Liang 1 71 11 71 147% 008 [0.01; 062] —H—
Total (95% Cl) 1 131 15 131  22.8% 0.09 [0.02; 0.47] —i—
Heterogeneity: Tau® = 0; Chi® = 0.02, df = 1 (P = 0.88); 12 = 0% :
Test for overall effect: Z=-2.84 (P = 0.005)
Total (95% ClI) 9 420 34 457 100.0% 0.39 [0.16; 0.94] -
Prediction interval [0.08; 1.96] —
Heterogeneity: Tau? = 0.2657; Chi = 9.36, df = 8 (P = 0.31); I> = 14% ' ' ‘ '
Test for overall effect: Z=-2.10 (P = 0.036) 001 01 1 10 100
Test for subgroup differences: Chi? = 8.75, df = 3 (P = 0.03) Favors Robot Favors Control
SFigure 49: Sensitivity rebleeding drapery plot
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SFigure 50: Sensitivity rebleeding funnel plot
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SFigure 52: Sensitivity rebleeding ID
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SFigure 53: Leave-one sensitivity rebleeding
Sorted by Effect Size

Omitting Wang

Omitting Xu

Omitting Jin

Omitting Tan

Omitting Wu

Omitting Han

Omitting Zou

Omitting Gong

Omitting Liang

8.=0.20 [0.13-0.70]; F=0%
A 2
6.=0.32[0.14-0.74]. I" = 0%
2 2
6.=0.38 [0.13-1.08]; I" = 24%
A 2
6. =0.39 [0.14-1.06]; I" = 25%
2 2
6.=0.39[0.15-1.04]; I" = 25%
A 2
8-=0.43[0.16-1.17]; /" = 24%
A 2
8-=0.43[0.16-1.20]; /" = 23%
A 2
6.= 044 [017-1.13]. I" = 18%

8.=0.50 [0.21-1.20] P = 0%

025 100
OR (Random-Effects Model)

SFigure 54: GOSH sensitivity rebleeding
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SFigure 55: Hematoma volume sensitivity rebleeding
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Study or Robot-assisted Control

Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI

<20 mL ;

Jin 2 77 3 61 18.1% 0.52 [0.08; 3.19] ——

Wang 2 35 0 49  7.5% 7.39 [0.34;158.81] e B

Xu 1 16 0 23 6.7% 4.55 [0.17;118.99] : =

Total (95% CI) 5 128 3 133 323% 1.69 [0.29; 9.91] i

Heterogeneity: Tau® = 0.7278; Chi* = 2.78, df = 2 (P = 0.25); I = 28% :

Test for overall effect: Z = 0.58 (P = 0.560)

>40 mL :

Gong 0 60 4 60 81% 0.10 [0.01; 197 —®———

Tan 1 37 2 37 11.2% 049 [0.04; 561] —E—

Wu 0 21 1 32 6.8% 049 [0.02; 12.56] =

Total (95% CI) 1 118 7 129 26.1% 0.30 [0.06; 1.55] —~—

Heterogeneity: Tau” = 0; Chi’* = 0.74, df = 2 (P = 0.69); I° = 0% 3

Test for overall effect: Z = -1.44 (P = 0.151)

20-40 mL :

Han 1 77 3 56 12.5% 0.23 [0.02; 2.30] ———

Liang 1 71 11 71 147% 008 [0.01; 062] ——

Zou 1 26 10 68 14.4% 0.23 [0.03; 1.91] — B

Total (95% Cl) 3 174 24 195 41.6% 0.16 [0.05; 0.54] -

Heterogeneity: Tau® = 0; Chi* = 0.68, df = 2 (P = 0.71); I° = 0% :

Test for overall effect: Z = -2.92 (P = 0.003)

Total (95% CI) 9 420 34 457 100.0% 0.39 [0.16; 0.94] -

Prediction interval [0.08; 1.96] —

Heterogeneity: Tau® = 0.2657; Chi® = 9.36, df = 8 (P = 0.31); I* = 14% ' ' ' '

Test for overall effect: Z = -2.10 (P = 0.036) 0.01 0.1 1 10 100

Test for subgroup differences: Chi®=4.66, df = 2 (P=0.10) Favors Robot Favors Control
SFigure 56: Robot model sensitivity rebleeding

Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI

CAS-R-2 :

Xu 1 16 0 23 67% 455 [0.17;118.99] —t

Zou 1 26 10 68 144% 023 [0.03; 1.91] — B

Total (95% Cl) 2 42 10 91 211% 0.78 [0.04; 13.77] ———

Heterogeneity: Tau® = 2.4622; Chi’ = 2.25, df = 1 (P = 0.13); I* = 56% 3

Test for overall effect: Z=-0.17 (P = 0.867)

Remebot ;

Tan 1 37 2 37 112% 049 [0.04; 561] —a—

Wu o 21 1 32 68% 049 [0.02; 1256] ——W1+——

Total (95% Cl) 1 58 3 69 18.0% 049 [0.07; 3.43] i

Heterogeneity: Tau® = 0; Chi* = 0, df = 1 (P = 1.00); I* = 0% 1

Test for overall effect: Z=-0.72 (P = 0.470)

ROSA :

Gong 0 60 4 60 81% 010 [0.01, 1.97 —@——

Han 1 77 3 56 125% 023 [0.02 230 —W——

Jin 2 77 3 61 181% 052 [0.08; 3.19] —B—

Liang 1 71 11 71 147% 0.08 [0.01; 062] ———

Wang 2 35 0 49 75% 7.39 [0.34;158.81] —n—-—

Total (95% Cl) 6 320 21 297 60.9% 0.32 [0.08; 1.26] —

Heterogeneity: Tau® = 0.9631; Chi’ = 6.69, df = 4 (P = 0.15); I = 40% 3

Test for overall effect: Z = -1.62 (P = 0.104)

Total (95% CI) 9 420 34 457 100.0% 0.39 [0.16; 0.94] -

Prediction interval [0.08; 1.96] ——

Heterogeneity: Tau® = 0.2657; Chi” = 9.36, df = 8 (P = 0.31); I* = 14% ' ' ' '

Test for overall effect: Z = -2.10 (P = 0.036) 0.01 041 1 10 100

Test for subgroup differences: Chi*=0.34,df=2 P=

SFigure 57: GCS sensitivity rebleeding

0.84)

Favors Robot Favors Control
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Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
Moderate :

Gong 0 60 4 60 8.1% 0.10 [0.01; 1.97] ———B—F

Han 1 77 3 56 125% 0.23 [0.02; 2.30] ——

Jin 2 77 3 61 18.1% 0.52 [0.08; 3.19] ——

Liang 1 71 11 71 147% 0.08 [0.01; 062] —l——

Wang 2 35 0 49 7.5% 7.39 [0.34; 158.81] —
Total (95% CI) 6 320 21 297 60.9% 0.32 [0.08; 1.26] ~
Heterogeneity: Tau® = 0.9631; Chi’ = 6.69, df = 4 (P = 0.15); I = 40% ‘

Test for overall effect: Z =-1.62 (P = 0.104) :

N/A 3

Zou 1 26 10 68 14.4% 0.23 [0.03; 1.91] ——

Test for overall effect: Z=-1.36 (P = 0.174) ;

Severe :

Tan 1 37 2 37  112% 049 [0.04; 5.61] ——

Wu 0 21 1 32 6.8% 0.49 [0.02; 12.56] =

Xu 1 16 0 23 6.7% 4.55 [0.17;118.99] ‘ =

Total (95% CI) 2 74 3 92 24.7% 0.88 [0.16; 4.69] —~——
Heterogeneity: Tau® = 0; Chi’ = 1.33, df = 2 (P = 0.52); I = 0% ‘

Total (95% CI) 9 420 34 457 100.0% 0.39 [0.16; 0.94] -

Prediction interval [0.08; 1.96] —
Heterogeneity: Tau® = 0.2657; Chi’ = 9.36, df = 8 (P = 0.31); I* = 14% ' ' ' '
Test for overall effect: Z =-2.10 (P = 0.036) 0.01 041 1 10 100
Test for subgroup differences: Chi=1.19,df=2 (P =0.55) Favors Robot Favors Control

g) Surgery time

SFigure 58: Surgery time drapery plot
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Contour-Enhanced Funnel Plot
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SFigure 60: Surgery time Baujat plot
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SFigure 61: Surgery time ID
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SFigure 62: Leave-one surgery time

Omitting Liang

DFFITS

Covariance Ratio

welght

Sorted by Effect Size
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SFigure 63: GOSH surgery time
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Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Moderate :
Gong 61.80 19.20 60 106.80 30.60 60 16.8% -45.00 [-54.14; -35.86] ;
Han 4030 7.00 77 143.10 61.30 56 16.6% -102.80 [-118.93; -86.67]
Jin 60.54 20.03 77 287.53 87.57 61 16.2% —-226.99 [-249.42; -204.56] & :
Liang 2862 789 71 4105 946 71 17.0% -12.43 [-15.30; -9.56] ;
Total (95% CI) 285 248 66.5% -95.79 [-157.34; -34.24] ’-
Heterogeneity: Tau® = 3889.7500; Chi® = 483.7, df = 3 (P < 0.01); 12 = 99% ‘
Test for overall effect: Z = -3.05 (P < 0.01)
Severe :
Tan 4740 2340 37 163.20 39.60 37 16.6% —-115.80 [-130.62; —100.98] B
Wu 132.80 1570 21 153.80 16.80 32 16.8% -21.00 [-29.89; -12.11] ‘
Total (95% CI) 58 69 33.5% -68.21 [-161.11; 24.69] ~—i——
Heterogeneity: Tau® = 4454.6504; Chi® = 115.6, df = 1 (P < 0.01); 12 = 99% ‘
Test for overall effect: Z = -1.44 (P = 0.15)
Total (95% CI) 343 317 100.0% -86.24 [-128.51; —-43.98] -
Prediction interval [-243.45; 70.96] —
| | | 1

Heterogeneity: Tau® = 2740.8654; Chi® = 636.99, df = 5 (P < 0.01); I = 99%
Test for overall effect: Z = -4.00 (P < 0.01)
Test for subgroup differences: Chi® = 0.24, df = 1 (P=0.63)

SFigure 65: Hematoma volume surgery time

-200 -100 O 100 200
Favors Robot Favors Control

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% Cl IV, Random, 95% ClI
<20 mL
Jin 60.54 20.03 77 287.53 87.57 61 16.2% -226.99 [-249.42;-204.56] :
Test for overall effect: Z = -19.84 (P < 0.01) ;
>40 mL
Gong 61.80 19.20 60 106.80 30.60 60 16.8% -45.00 [-54.14; -35.86]
Tan 47.40 23.40 37 163.20 39.60 37 16.6% -115.80 [-130.62; -100.98]
Wu 132.80 15.70 21 153.80 16.80 32 16.8% -21.00 [-29.89; -12.11] :
Total (95% CI) 118 129 50.3% -60.20 [-106.45; -13.96] -
Heterogeneity: Tau® = 1636.9609; Chi’ = 115.64, df = 2 (P < 0.01); I* = 98% é
Test for overall effect: Z = -2.55 (P = 0.01) :
20-40 mL :
Han 40.30 7.00 77 143.10 61.30 56 16.6% -102.80 [-118.93; -86.67]
Liang 2862 789 71 4105 946 71 17.0% -1243 [-15.30; -9.56]
Total (95% CI) 148 127 33.5% -57.25 [-145.81; 31.31] i
Heterogeneity: Tau® = 4048.4308; Chi” = 116.88, df = 1 (P < 0.01); I* = 99%
Total (95% CI) 343 317 100.0% -86.24 [-128.51; —43.98] -
Prediction interval [-243.45; 70.96] : : — : |

Heterogeneity: Tau® = 2740.8654; Chi? = 636.99, df = 5 (P < 0.01); I* = 99%
Test for overall effect: Z = -4.00 (P < 0.01)

Test for subgroup differences: Chi® =49.32, df =2 (P <0.01)

SFigure 66: Robot model surgery time

-200 -100 0 100 200
Favors Robot Favors Control
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Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% ClI
Remebot

Tan 4740 2340 37 163.20 39.60 37 16.6% -115.80 [-130.62; —100.98] K

Wu 132.80 15,70 21 153.80 16.80 32 16.8% -21.00 [-29.89; -12.11]

Total (95% CI) 58 69 33.5% -68.21 [-161.11; 24.69] ————
Heterogeneity: Tau® = 4454.6504; Chi® = 115.6, df = 1 (P < 0.01); 12 = 99%

Test for overall effect: Z = -1.44 (P = 0.15) :

ROSA g

Gong 61.80 19.20 60 106.80 30.60 60 16.8% -45.00 [-54.14; -35.86]

Han 4030 7.00 77 143.10 61.30 56 16.6% —-102.80 [-118.93; -86.67]

Jin 60.54 20.03 77 287.53 87.57 61 16.2% —-226.99 [-249.42; -204.56] 1 :

Liang 2862 7.89 71 4105 946 71 17.0% -12.43 [-15.30; -9.56] - |

Total (95% Cl) 285 248 66.5% —95.79 [-157.34; —34.24] -~

Heterogeneity: Tau® = 3889.7500; Chi® = 483.7, df = 3 (P < 0.01); I* = 99% 5

Test for overall effect: Z=-3.05 (P < 0.01)

Total (95% Cl) 343 317 100.0% -86.24 [-128.51; —43.98] -

Prediction interval [-243.45; 70.96] —
Heterogeneity: Tau? = 2740.8654; Chi® = 636.99, df = 5 (P < 0.01); 1> = 99% ' I ' !
Test for overall effect: Z=-4.00 (P < 0.01) -200 -100 O 100 200

Test for subgroup differences: Chi®=0.24, df = 1 (P =0.63)

h) PR surgery time sensitivity analysis

SFigure 67: Control PR surgery time

Favors Robot Favors Control

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Craniotomy :
Han 40.30 7.00 77 143.10 61.30 56 19.9% -102.80 [-118.93; -86.67]
Jin 60.54 20.03 77 287.53 87.57 61 19.6% -226.99 [-249.42; -204.56] ]
Total (95% Cl) 154 117 39.6% -164.64 [-286.34; —42.94] —l—
Heterogeneity: Tau® = 7612.2473; Chi = 77.64, df = 1 (P < 0.01); I = 99%
Test for overall effect: Z=-2.65 (P < 0.01) ;
Endoscopy
Tan 47.40 2340 37 163.20 39.60 37 20.0% -115.80 [-130.62; —100.98]
Test for overall effect: Z=-15.31 (P < 0.01) :
Puncture Aspiration :
Gong 61.80 19.20 60 106.80 30.60 60 20.2% -45.00 [-54.14; -35.86]
Liang 2862 7.89 71 4105 946 71 20.3% -1243 [-15.30; -9.56]
Total (95% CI) 131 131 40.4% -28.41 [-60.33; 3.50] R
Heterogeneity: Tau? = 518.4588; Chi” = 44.41, df = 1 (P <0.01); I = 98%
Total (95% Cl) 322 285 100.0% -99.83 [-156.47; -43.19] -
Prediction interval [-323.86; 124.19]
Heterogeneity: Tau? = 4120.1879; Chi’ = 636.65, df = 4 (P < 0.01); I* = 99% T T
Test for overall effect: Z=-3.45 (P < 0.01) -300 -100 0 100 200 300

Test for subgroup differences: chi?= 24.75,df =2 (P <0.01)

SFigure 68: PR surgery time drapery plot

Favors Robot

Favors Control
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SFigure 69: PR surgery time funnel plot
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o
0 p<0A1
o - 0 p<0.05
‘§ J p<0.01
&g
e
© ©
2
S o ° o
7]
8 _
[s] “'.
[ [ [ [ [
-200 -150 -100 -50 0

SFigure 70: PR surgery time Baujat plot
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SFigure 72: Leave-one PR surgery time
Sorted by Effect Size

Omitting Liang + 3. = 122.00 [-188.43-55.76]; F=99%
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Omitting Tan + eI 34.24] = 99%

Omitting Jin T s 1102021821, T = 99%
-200 -150 -100 -50

Effect Size (Random-Effects Model)

SFigure 73: GOSH PR surgery time
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SFigure 74: GCS PR surgery time

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% ClI
Moderate :
Gong 61.80 19.20 60 106.80 30.60 60 20.2% -45.00 [-54.14; -35.86]
Han 4030 7.00 77 14310 61.30 56 19.9% -102.80 [-118.93; -86.67]
Jin 60.54 20.03 77 287.53 87.57 61 19.6% —226.99 [-249.42; -204.56] | ] i
Liang 2862 7.89 71 4105 946 71 20.3% -1243 [-15.30; -9.56]

Total (95% CI) 285 248 80.0% -95.79 [-157.34; -34.24] -
Heterogeneity: Tau® = 3889.7500; Chi’ = 483.7, df = 3 (P < 0.01); 1> = 99% :
Test for overall effect: Z = -3.05 (P < 0.01)

Severe :

Tan 47.40 2340 37 163.20 39.60 37 20.0% —-115.80 [-130.62; -100.98]

Total (95% CI) 322 285 100.0% -99.83 [-156.47; -43.19] -

Prediction interval [-323.86; 124.19]

Heterogeneity: Tau? = 4120.1879; Chi® = 636.65, df = 4 (P < 0.01); I* = 99% UL U
Test for overall effect: Z = -3.45 (P < 0.01) -300 -100 0 100 200 300
Test for subgroup differences: Chi? = 0.38, df = 1 (P = 0.54) Favors Robot Favors Control
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SFigure 75: Hematoma volume PR surgery time

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
<20 mL ‘
Jin 60.54 20.03 77 287.53 87.57 61 10.6% -226.99 [-240.42; -204.56] B
Test for overall effect: Z=-19.84 (P <0.01) :
>40 mL ‘
Gong 61.80 19.20 60 106.80 30.60 60 202% -45.00 [-54.14; -35.86] 1
Tan 47.40 2340 37 163.20 39.60 37 20.0% -115.80 [-130.62; -100.98]
Total (95% CI) 97 97 40.2% -80.15 [-149.53; -10.77] -
Heterogeneity: Tau? = 2466.8542; Chi® = 63.51, df = 1 (P < 0.01); I* = 98% ‘
Test for overall effect: Z = -2.26 (P = 0.02)
20-40 mL ‘
Han 4030 7.00 77 14310 6130 56 19.9% -102.80 [-118.93; -86.67]
Liang 2862 7.89 71 4105 946 71 203% -1243 [-15.30; -9.56] 3
Total (95% Cl) 148 127 40.2% -57.25 [-145.81; 31.31] -
Heterogeneity: Tau? = 4048.4308; Chi® = 116.88, df = 1 (P < 0.01); I = 99% \
Total (95% CI) 322 285 100.0% =-99.83 [-156.47; -43.19] -
Prediction interval [-323.86; 124.19]
Heterogeneity: Tau® = 4120.1879; Chi® = 636.65, df = 4 (P < 0.01); 12 = 99% T U
Test for overall effect: Z = —3.45 (P < 0.01) -300 -100 0 100 200 300

Test for subgroup differences: Chi? = 26.82,df =2 (P <0.01)

SFigure 76: Robot model PR surgery time

Favors Robot Favors Control

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Remebot :
Tan 47.40 23.40 37 163.20 39.60 37 20.0% -115.80 [-130.62; -100.98]
Test for overall effect: Z=-15.31 (P < 0.01) :
ROSA
Gong 61.80 19.20 60 106.80 30.60 60 20.2% -45.00 [-54.14; -35.86]
Han 40.30 7.00 77 143.10 61.30 56 19.9% -102.80 [-118.93; -86.67]
Jin 60.54 20.03 77 287.53 87.57 61 19.6% -226.99 [-249.42; -204.56] [ ]
Liang 2862 7.89 71 4105 946 71 203% -1243 [-15.30; -9.56] . |
Total (95% ClI) 285 248 80.0% -95.79 [-157.34; -34.24] -
Heterogeneity: Tau® = 3889.7500; Chi® = 483.7, df = 3 (P < 0.01); I = 99% :
Total (95% ClI) 322 285 100.0% -99.83 [-156.47; -43.19] -
Prediction interval [-323.86; 124.19]
Heterogeneity: Tau? = 4120.1879; Chi? = 636.65, df = 4 (P < 0.01); I* = 99% i T
Test for overall effect: Z = -3.45 (P < 0.01) -300 -100 0 100 200 300

Test for subgroup differences: Chi?=0.38, df = 1 (P =0.54)

Intracranial Infection

i)

SFigure 77: Intracranial infection drapery plot

Favors Robot Favors Control
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SFigure 79: Intracranial infection Baujat plot
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SFigure 80: Intracranial infection 1D
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SFigure 81: Leave-one out intracranial infection
Sorted by Effect Size

Omitting Jin
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SFigure 82: GOSH intracranial infection
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SFigure 83: GCS intracranial infection
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% Cl
Moderate

Gong 0 60 5 60 10.7% 0.08 [0.00;1.54] ——&——1

Han 0 77 5 56 10.7% 0.06 [0.00;1.12] ———&——

Jin 4 77 5 61 49.2% 061 [0.16;2.39] ——

Total (95% Cl) 4 214 15 177 70.5% 0.23 [0.05; 1.13] —
Heterogeneity: Tau® = 0.6821; Chi® = 2.95, df = 2 (P = 0.23); I = 32% é

Test for overall effect: Z=-1.80 (P = 0.071)

N/A :

Zou 1 26 6 68 19.4% 041 [0.05;3.61] ——

Severe :

Tan 0 37 3 37 101% 013 [0.01;264] ——®&—7—

Total (95% CI) 5 277 24 282 100.0% 0.31 [0.12;0.80] -

Prediction interval [0.07; 1.44] —
Heterogeneity: Tau” = 0; Chi° = 3.34, df = 4 (P = 0.50); I’ = 0% ' ' ' '
Test for overall effect: Z=-2.43 (P = 0.015) 0.01 0.1 1 10 100

Test for subgroup differences: Chi® = 0.39, df = 2 (P=0.82)

SFigure 84: Hematoma volume intracranial infection

Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% ClI
<20 mL

Jin 4 77 5 61 49.2% 0.61 [0.16; 2.39] :

Test for overall effect: Z = -0.70 (P = 0.482)

>40 mL ;

Gong 0 60 5 60 10.7% 0.08 [0.00;1.54] ———&——1

Tan 0 37 3 37 10.1% 0.13 [0.01;2.64] —&—1—

Total (95% CI) (i} 97 8 97 20.8% 0.10 [0.01;0.84]  ——eum—
Heterogeneity: Tau? = 0; Chi® = 0.05, df = 1 (P = 0.83); I’ = 0% :

Test for overall effect: Z = -2.12 (P = 0.034)

20-40 mL z

Han 0 77 5 56 10.7% 0.06 [0.00;1.12] ——&————

Zou 1 26 6 68 19.4% 041 [0.05; 3.61] ——

Total (95% Cl) 1 103 11 124 30.1% 0.20 [0.03; 1.26] —~li
Heterogeneity: Tau? = 0.1307; Chi® = 1.08, df = 1 (P = 0.30); 1> = 7% §

Total (95% Cl) 5 277 24 282 100.0% 0.31 [0.12;0.80] -

Prediction interval [0.07; 1.44] —
Heterogeneity: Tau? = 0; Chi® = 3.34, df = 4 (P = 0.50); I = 0% ' ' ' '
Test for overall effect: Z = -2.43 (P = 0.015) 0.01 01 1 10 100

Test for subgroup differences: Chif=222 df=2 (P=0.33)

SFigure 85: Robot model intracranial infection

Favors Robot Favors Control
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
CAS-R-2

Zou 1 26 6 68 194% 0.41 [0.05;3.61] —
Test for overall effect: Z =-0.80 (P = 0.424) ;
Remebot :

Tan 0 37 3 37 10.1% 0.3 [0.01;2.64] ————&———
ROSA :

Gong 0 60 5 60 10.7% 0.08 [0.00;1.54] ——&———
Han 0 77 5 56 10.7% 0.06 [0.00;1.12] ———®&—

Jin 4 77 5 61 49.2% 0.61 [0.16;2.39] —l—
Total (95% ClI) 4 214 15 177 70.5% 0.23 [0.05; 1.13] —-
Heterogeneity: Tau” = 0.6821; Chi® = 2.95, df = 2 (P = 0.23); I = 32% i

Total (95% Cl) 5 277 24 282 100.0% 0.31 [0.12;0.80] -
Prediction interval [0.07; 1.44] —

Heterogeneity: Tau® = 0; Chi’ = 3.34, df = 4 (P = 0.50); I° = 0%
Test for overall effect: Z=-2.43 (P = 0.015)
Test for subgroup differences: Chi* =0.39, df = 2 (P=0.82)

j) Hospital stay

SFigure 86: Control hospital stay

0.01 01 1 10 100
Favors Robot Favors Control

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Conservative
Xu 19.69 2.93 16 29.35 3.14 23 18.0% -9.66 [-11.59; -7.73] B :
Zhong 18.44 10.96 23 16.68 6.59 20 11.9% 1.76 [-3.57, 7.09] —Hil—
Total (95% Cl) 39 43 29.9% -4.23 [-15.41; 6.95] ——EEEE——
Heterogeneity: Tau® = 61.0285; Chi’ = 15.6, df = 1 (P < 0.01); I = 94% :
Test for overall effect: Z = -0.74 (P = 0.46)
Craniotomy :
Han 9.30 270 77 11.10 4.80 56 18.6% -1.80 [-3.19; -0.41] l
Jin 11.41 490 77 1456 7.78 61 17.5% -3.15 [-5.39; -0.91] B
Total (95% Cl) 154 117 36.1% -2.18 [ -3.37; -0.99] o
Heterogeneity: Tau® = 0.0062; Chi® = 1.01, df = 1 (P = 0.32); I = 1% ;
Test for overall effect: Z = -3.59 (P < 0.01) :
Endoscopy :
Tan 16.46 8.43 37 16.08 5.73 37 157% 0.38 [-2.90; 3.66] :
Wu 11.10 2.80 21 13.80 3.30 32 18.3% -2.70 [-4.36; -1.04] .—
Total (95% Cl) 58 69 34.0% -1.50 [-4.44; 1.44] I
Heterogeneity: Tau? = 2.9824; Chi? = 2.69, df = 1 (P = 0.10); I = 63% 5
Test for overall effect: Z = -1.00 (P = 0.32)
Total (95% Cl) 251 229 100.0% -2.85 [-5.79; 0.10] -
Prediction interval [-13.18; 7.49]
Heterogeneity: Tau? = 11.5972; Chi® = 55.08, df = 5 (P <0.01); > = 91% ' I
Test for overall effect: Z = -1.90 (P = 0.06) -15 -10 -5 0 5 10 15

Test for subgroup differences: Chi?=0.32, df = 2 (P=0.85)

SFigure 87: Hospital stay drapery plot
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SFigure 91: Leave-one out hospital stay
Sorted by Effect Size

Omitting Zhong + =347 [-6 58--0 36]: I° = 92%
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SFigure 92: GOSH hospital stay
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SFigure 93: GCS hospital stay
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Robot-assisted Control Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Moderate :

Han 930 270 77 1110480 56 186% -1.80 [-3.19;-0.41] E 3

Jin 1141 490 77 1456 778 61 17.5% -3.15 [-5.39; -0.91] B

Zhong 18.44 1096 23 1668 6.59 20 11.9% 1.76 [-3.57; 7.09] —
Total (95% CI) 177 137 48.0% -1.96 [-3.62; -0.29] o

Heterogeneity: Tau® = 0.7668; Chi® = 3.01, df = 2 (P = 0.22); 12 = 33%
Test for overall effect: Z = -2.31 (P = 0.02)

Severe :
Tan 16.46 8.43 37 16.08 573 37 157% 0.38 [-2.90; 3.66] ——
Wu 11.10 2.80 21 13.80 3.30 32 18.3% -2.70 [-4.36;-1.04] B
Xu 19.69 2.93 16 29.35 3.14 23 18.0% -9.66 [-11.59; -7.73] E =
Total (95% CI) 74 92 52.0% -4.09 [-9.69; 1.50] e
Heterogeneity: Tau® = 22.9905; Chi® = 40.18, df = 2 (P < 0.01); 1> = 95% :
Test for overall effect: Z=-1.43 (P =0.15)
Total (95% CI) 251 229 100.0% -2.85 [-5.79; 0.10] -
Prediction interval [-13.18; 7.49]
Heterogeneity: Tau® = 11.5972; Chi’ = 55.08, df = 5 (P < 0.01); I° = 91% ' T ' '
Test for overall effect: Z =-1.90 (P = 0.06) -10 -5 0 5 10
Test for subgroup differences: Chi® = 0.52, df = 1 (P=047) Favors Robot Favors Control
SFigure 94: Robot model hospital stay
Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
CAS-R-2
Xu 19.69 293 16 29.35 3.14 23 18.0% -9.66 [-11.59; -7.73] B
Test for overall effect: Z=-9.83 (P < 0.01)
Remebot :
Tan 16.46 8.43 37 16.08 5.73 37 15.7% 0.38 [-2.90; 3.66] :
Wu 11.10 2.80 21 13.80 3.30 32 18.3% -2.70 [-4.36; -1.04] S B
Total (95% CI) 58 69 34.0% -1.50 [-4.44; 1.44] Iﬁ
Heterogeneity: Tau® = 2.9824; Chi® = 2.69, df = 1 (P = 0.10); I* = 63%
ROSA
Han 930 270 77 11.10 4.80 56 18.6% -1.80 [-3.19; -0.41] E 3
Jin 1141 490 77 1456 7.78 61 17.5% -3.15 [-5.39; -0.91] —.—
Total (95% CI) 154 117 36.1% -2.18 [-3.37; -0.99] <>
Heterogeneity: Tau? = 0.0062; Chi® = 1.01, df = 1 (P = 0.32); 1> = 1%
Test for overall effect: Z=-3.59 (P < 0.01)
Sinovation SR1 :
Zhong 18.44 10.96 23 16.68 6.59 20 11.9% 1.76 [-3.57; 7.09] —
Total (95% CI) 251 229 100.0% -2.85 [-5.79; 0.10] ~
Prediction interval [-13.18; 7.49]
Heterogeneity: Tau? = 11.5972; ChiZ = 55.08, df = 5 (P < 0.01); P = 91% I ' I I
Test for overall effect: Z=-1.90 (P = 0.06) -10 -5 0 5 10
Test for subgroup differences: Chi? = 49.23,df = 3 (P <0.01) Favors Robot Favors Control

SFigure 95: Hematoma volume hospital stay
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Robot-assisted Control Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
<20 mL :

Jin 1141 490 77 1456 7.78 61 17.5% -3.15 [-5.39;-0.91] -

Xu 1969 293 16 29.35 314 23 18.0% -9.66 [-11.59; -7.73] B

Zhong 18.44 1096 23 16.68 6.59 20 11.9% 1.76 [-3.57; 7.09] ——
Total (95% Cl) 116 104 47.3% -4.08 [-9.99; 1.83] ———

Heterogeneity: Tau® = 24.3511; Chi® = 28.09, df = 2 (P < 0.01); I* = 93%
Test for overall effect: Z=-1.35 (P =0.18)

>40 mL

Tan 1646 843 37 16.08 573 37 157% 0.38 [-2.90; 3.66]
Wu 1110 2.80 21 13.80 3.30 32 18.3% -2.70 [-4.36; -1.04] ‘o
Total (95% ClI) 58 69 34.0% -1.50 [-4.44; 1.44] .

Heterogeneity: Tau® = 2.9824: Chi’ = 2.69, di = 1 (P = 0.10); I> = 63%
Test for overall effect: Z =-1.00 (P = 0.32)

20-40 mL
Han 930 270 77 11.10 480 56 18.6% -1.80 [-3.19; -0.41] '—
Total (95% CI) 251 229 100.0% -2.85 [-5.79; 0.10] -
Prediction interval [-13.18; 7.49]
Heterogeneity: Tau® = 11.5972; Chi® = 55.08, df = 5 (P < 0.01); I* = 91% I T T |
Test for overall effect: Z =-1.90 (P = 0.06) -10 -5 0 5 10
Test for subgroup differences: ChiZ = 0.61, df = 2 (P = 0.74) Favors Robot Favors Control
k) Hospital stay PR
SFigure 96: Control PR hospital stay
Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Conservative -
Xu 19.69 2.93 16 29.35 3.14 23 21.5% -9.66 [-11.59; -7.73] E & :
Zhong 1844 1096 23 1668 659 20 15.8% 1.76 [-3.57; 7.09] ——
Total (95% CI) 39 43 37.3% -4.23 [-15.41; 6.95] ——nnEEEEE—
Heterogeneity: Tau® = 61.0285; Chi® = 15.6, df = 1 (P < 0.01); I> = 94% :
Craniotomy
Han 930 270 77 1110480 56 221% -1.80 [-3.19;-0.41] -
Jin 1141 490 77 1456 7.78 61 21.1% -3.15 [-5.39; -0.91] . B
Total (95% Cl) 154 117 43.2% -2.18 [-3.37;-0.99] *
Heterogeneity: Tau® = 0.0062; Chi® = 1.01, df =1 (P = 0.32); I* = 1%
Test for overall effect: Z=-3.59 (P <0.01)
Endoscopy :
Tan 1646 843 37 16.08 573 37 19.5% 0.38 [-2.90; 3.66] —a—
Test for overall effect: Z=10.23 (P = 0.82) :
Total (95% CI) 230 197 100.0% -2.78 [-6.65; 1.08] -
Prediction interval [-17.36; 11.79]
Heterogeneity: Tau® = 17.0889; Chi® = 54.12, df = 4 (P < 0.01); I = 93% T T
Test for overall effect: Z=-1.41 (P =0.16) -15-10 -5 0 5 10 15
Test for subgroup differences: Chi’=2.23,df= 2 (P =0.33) Favors Robot  Favors Control

SFigure 97: PR hospital stay drapery plot
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SFigure 101:
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Omitting Han

Omitting Jin

Omitting Xu
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Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Moderate :
Han 930 270 77 11.10 480 56 221% -1.80 [-3.19;-0.41] ]
Jin 1141 490 77 1456 7.78 61 21.1% -3.15 [-5.39; -0.91] S N
Zhong 18.44 10.96 23 16.68 6.59 20 158% 1.76 [-3.57; 7.09] ——
Total (95% CI) 177 137 59.0% -1.96 [-3.62;-0.29] <>
Heterogeneity: Tau? = 0.7668; ChiZ = 3.01, df =2 (P = 0.22); I = 33%
Test for overall effect: Z = -2.31 (P = 0.02) :
Severe
Tan 16.46 843 37 16.08 573 37 195% 0.38 [-2.90; 3.66] I
Xu 19.69 293 16 29.35 314 23 21.5% -9.66 [-11.59; -7.73] -
Total (95% CI) 53 60 41.0% -4.73 [-14.57; 5.11] ]
Heterogeneity: Tau? = 48.5142; Chi® = 26.71, df = 1 (P < 0.01); 12 = 96% f
Test for overall effect: Z = -0.94 (P = 0.35)
Total (95% CI) 230 197 100.0% -2.78 [ -6.65; 1.08] -~
Prediction interval [-17.36; 11.79] — —

Heterogeneity: Tau® = 17.0889; Chi® = 54.12, df = 4 (P < 0.01); I* = 93%
Test for overall effect: Z=-1.41 (P = 0.16)
Test for subgroup differences: Chi® = 0.30, df = 1 (P =0.59)

SFigure 104: Hematoma volume PR hospital stay

-15-10 -5 0 5 10 15
Favors Robot Favors Control

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
<20 mL
Jin 1141 490 77 1456 7.78 61 21.1% -3.15 [-5.39; -0.91] 2 B
Xu 19.69 2.93 16 29.35 3.14 23 21.5% -9.66 [-11.59; -7.73] E B :
Zhong 18.44 10.96 23 16.68 6.59 20 15.8% 1.76 [-3.57; 7.09] —l—
Total (95% CI) 116 104 58.4% -4.08 [-9.99; 1.83] —~l—-—
Heterogeneity: Tau® = 24.3511; Chi® = 28.09, df = 2 (P < 0.01); I? = 93%
>40 mL
Tan 1646 843 37 16.08 573 37 19.5% 0.38 [-2.90; 3.66] —-
Test for overall effect: Z = 0.23 (P = 0.82) :
20-40 mL
Han 930 270 77 1110480 56 22.1% -1.80 [-3.19;-0.41] -
Total (95% CI) 230 197 100.0% -2.78 [ -6.65; 1.08] -‘-
Prediction interval [-17.36; 11.79]

f T T T T |

Heterogeneity: Tau® = 17.0889; Chi’ = 54.12, df = 4 (P < 0.01); I° = 93%
Test for overall effect: Z =-1.41 (P = 0.16)
Test for subgroup differences: Chi=2.15,df = 2 (P=0.34)

SFigure 105: Robot model PR hospital stay

-15-10 -5 0 5 10 15
Favors Robot Favors Control
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Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
CAS-R-2
Xu 1969 293 16 29.35 3.14 23 21.5% -9.66 [-11.59; -7.73] B
Remebot :
Tan 16.46 843 37 16.08 573 37 19.5% 0.38 [-2.90; 3.66] ——
ROSA 1
Han 930 270 77 1110480 56 22.1% -1.80 [-3.19; -0.41] B
Jin 1141 490 77 1456 7.78 61 21.1% -3.15 [-5.39; -0.91] . B
Total (95% CI) 154 117 43.2% -2.18 [-3.37; -0.99] <
Heterogeneity: Tau® = 0.0062; Chi® = 1.01, df = 1 (P = 0.32); I° = 1%
Test for overall effect: Z =-3.59 (P < 0.01)
Sinovation SR1
Zhong 1844 1096 23 1668 6.59 20 15.8% 1.76 [-3.57; 7.09] —i—
Total (95% CI) 230 197 100.0% -2.78 [-6.65; 1.08] -
Prediction interval [-17.36; 11.79]

| — T 1

Heterogeneity: Tau? = 17.0889; Chi’ = 54.12, df = 4 (P < 0.01); I* = 93%

Test for overall effect: Z=-1.41 (P = 0.16)

Test for subgroup differences: Chi® = 53.03,df = 3 (P<0.01)

[) Pulmonary Infection

SFigure 106: Pulmonary infection drapery plot
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107: Pulmonary infection funnel plot
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SFigure 109: Pulmonary infection ID
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SFigure 110: Leave-one pulmonary infection
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Study or Robot-assisted Control Odds Ratio

Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% ClI
Moderate :

Han 27 77 36 56 36.5% 0.30 [0.15;0.62] = =

Jin 4 77 13 61 14.1% 0.20 [0.06;0.66] —W———

Wang 3 35 14 49  11.1% 023 [0.06;0.89) —=&——

Total (95% Cl) 34 189 63 166 61.7% 0.26 [0.15;0.46] -

Heterogeneity: Tau? = 0; Chi® = 0.35, df = 2 (P = 0.84); I* = 0%
Test for overall effect: Z = -4.69 (P < 0.001)

N/A :

Zou 11 26 32 68 232% 0.82 [0.33;2.05] —l—

Test for overall effect: Z = -0.41 (P = 0.679) :

Severe ;

Wu 1 21 4 32 39% 0.35 [0.04;3.37] @

Xu 9 16 16 23 11.2% 0.56 [0.15;2.12] —

Total (95% CI) 10 37 20 55 15.1% 0.50 [0.16; 1.57] ———
Heterogeneity: Tau? = 0; Chi® = 0.13, df = 1 (P = 0.72); I* = 0% i

Total (95% CI) 55 252 115 289 100.0% 0.38 [0.24; 0.59] -

Prediction interval [0.19; 0.75] —
Heterogeneity: Tau® = 0.0085; Chi? = 5.13, df = 5 (P = 0.40); I* = 3% ' ' ' !
Test for overall effect: Z = -4.27 (P < 0.001) 01 051 2 10
Test for subgroup differences: Chi® = 4.66, df = 2 (P = 0.10) Favors Robot Favors Control

SFigure 113: Hematoma volume pulmonary infection

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
<20 mL :

Jin 4 77 13 61 14.1% 020 [0.06;0.66] —m——

Wang 3 35 14 49 11.1% 0.23 [0.06;0.89) —&——

Xu 9 16 16 23 11.2% 0.56 [0.15;2.12] —
Total (95% CI) 16 128 43 133  36.4% 0.29 [0.14;0.60] -
Heterogeneity: Tau® = 0; Chi® = 1.41, df = 2 (P = 0.49); 1> = 0% f

>40 mL

Wu 1 21 4 32 39% 0.35 [0.04;3.37]

Test for overall effect: Z =-0.91 (P = 0.364)

20-40 mL :

Han 27 77 36 56 36.5% 0.30 [0.15;0.62] ——

Zou 11 26 32 68 23.2% 0.82 [0.33;2.05] +
Total (95% CI) 38 103 68 124 59.7% 0.48 [0.18;1.28] "

Heterogeneity: Tau? = 0.3360; Chi? = 2.91, df = 1 (P = 0.09); I* = 66%
Test for overall effect: Z = -1.46 (P = 0.143)

Total (95% CI) 55 252 115 289 100.0% 0.38 [0.24; 0.59] -

Prediction interval [0.19; 0.75] —

Heterogeneity: Tau? = 0.0085; Chi? = 5.13, df = 5 (P = 0.40); I> = 3% ' ' T '

Test for overall effect: Z = -4.27 (P < 0.001) 01 051 2 10
Test for subgroup differences: Chi® = 0.64, df = 2 (P = 0.73) Favors Robot Favors Control

SFigure 114: Robot model pulmonary infection



Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
CAS-R-2 §

Xu 9 16 16 23 11.2% 056 [0.15;2.12] e

Zou 11 26 32 68 23.2% 0.82 [0.33;2.05] t

Total (95% CI) 20 42 48 91 34.4% 0.73 [0.34; 1.55] ;
Heterogeneity: Tau® = 0: Chi® = 0.22, df = 1 (P = 0.64); I’ = 0%

Remebot :

Wu 1 21 4 32 3.9% 0.35 [0.04;3.37] -

Test for overall effect: Z=-0.91 (P = 0.364) :

ROSA :

Han 27 77 36 56 36.5% 0.30 [0.15;0.62] —H—

Jin 4 77 13 61 14.1% 0.20 [0.06;0.66] —@——

Wang 3 35 14 49 111% 023 [0.06;0.89) —&—

Total (95% CI) 34 189 63 166 61.7% 0.26 [0.15; 0.46] -
Heterogeneity: Tau? = 0: Chi® = 0.35, df =2 (P = 0.84); I’ = 0% i

Test for overall effect: Z = -4.69 (P <0.001)

Total (95% CI) 55 252 115 289 100.0% 0.38 [0.24; 0.59] -

Prediction interval [0.19; 0.75] —
Heterogeneity: Tau? = 0.0085; Chi? = 5.13, df = 5 (P = 0.40); 1> = 3% ' ' ' '
Test for overall effect: Z = -4.27 (P <0.001) 0.1 051 2 10

Test for subgroup differences: Chi® = 4.56, df = 2 (P = 0.10)

m) PR pulmonary infection sensitivity analysis

SFigure 115: Control PR pulmonary infection

Favors Robot Favors Control

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% ClI
Conservative :

Wang 3 35 14 49 13.1% 0.23 [0.06;0.89) ———@&——

Xu 9 16 16 23 13.2% 056 [0.15;2.12] ——

Total (95% CI) 12 51 30 72 26.4% 0.36 [0.14;0.93] i
Heterogeneity: Tau® = 0; Chi’ = 0.83, df = 1 (P = 0.36); I = 0% i

Test for overall effect: Z=-2.10 (P = 0.035)

Craniotomy

Han 27 77 36 56 33.3% 030 [0.15;0.62)] ——

Jin 4 77 13 61 16.2% 0.20 [0.06;0.66] —W———

Total (95% CI) 31 154 49 117 49.5% 0.27 [0.15; 0.50] -

Heterogeneity: Tau® = 0; Chi® = 0.31, df = 1 (P = 0.58); I = 0% i

Test for overall effect: Z=-4.18 (P <0.001)

Endoscopy :

Zou 11 26 32 68 241% 0.82 [0.33;2.05] +

Total (95% ClI) 54 231 11 257 100.0% 0.38 [0.22; 0.64] -

Prediction interval [0.11; 1.30]

Heterogeneity: Tau® = 0.0790; Chi = 5.13, df = 4 (P = 0.27); I = 22% ' ' ' '
Test for overall effect: Z = -3.64 (P <0.001) 01 05 1 2 10

Test for subgroup differences: Chi’=3.98, df = 2 (P=0.14)

SFigure 116: PR pulmonary infection drapery plot

Favors Robot Favors Control
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SFigure 120: Leave-one out PR pulmonary infection
Sorted by Effect Size

Omitting Zou + g- =029 [0.18-0.49]; F= 0%
. n a 2
Omitting Xu t 6-=0.35[0.19-0.66]; I’ = 37%
I A 2
Omitting Wang 6-=0.41[0.22-0.75]; I' = 34%
. A 2
Omitting Han t 6-=0.42 [0.20-0.85]; I = 33%

Omitting Jin y g.=043 [0.24-0.75]; F=22%

0.25 0.50 1.00
OR (Random-Effects Model)

SFigure 121: GOSH PR pulmonary infection
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SFigure 122: GCS PR pulmonary infection
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Study or Robot-assisted Control

Odds Ratio

Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% CI
Moderate ‘

Han 27 77 36 56 33.3% 0.30 [0.15;0.62] ——

Jin 4 77 13 61 16.2% 0.20 [0.06;0.66) ————

Wang 3 35 14 49 131% 023 [0.06;0.89] ——B—

Total (95% Cl) 34 189 63 166 62.6% 0.26 [0.15; 0.46] -

Heterogeneity: Tau? = 0; Chi? = 0.35, df = 2 (P = 0.84); I> = 0% 1

Test for overall effect: Z=-4.69 (P < 0.001)

N/A :

Zou 11 26 32 68 241% 0.82 [0.33;2.05] ——

Severe

Xu 9 16 16 23 132% 056 [0.15;2.12] ——

Total (95% ClI) 54 231 111 257 100.0% 0.38 [0.22; 0.64] -

Prediction interval [0.11; 1.30] —
Heterogeneity: Tau? = 0.0790; Chi® = 5.13, df = 4 (P = 0.27); I’ = 22% ' ' '
Test for overall effect: Z = -3.64 (P < 0.001) 0.1 05 1 2 10

Test for subgroup differences: Chi? = 4.78, df = 2 (P = 0.09)

Favors Robot Favors Control

SFigure 123: Hematoma volume PR pulmonary infection

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% ClI IV, Random, 95% ClI
<20 mL i

Jin 4 77 13 61 16.2% 0.20 [0.06;0.66] —@———

Wang 3 35 14 49 131% 023 [0.06;0.89] —@——

Xu 9 16 16 23 13.2% 0.56 [0.15;2.12] B

Total (95% CI) 16 128 43 133 425% 0.29 [0.14; 0.60] i

Heterogeneity: Tau? = 0; Chi® = 1.41, df =2 (P = 0.49); I = 0% :

Test for overall effect: Z = -3.30 (P < 0.001)

20-40 mL :

Han 27 77 36 56 33.3% 0.30 [0.15;0.62] —B—

Zou 11 26 32 68 24.1% 0.82 [0.33;2.05] ——

Total (95% CI) 38 103 68 124 57.5% 0.48 [0.18;1.28] ——
Heterogeneity: Tau? = 0.3360; Chi? = 2.91, df = 1 (P = 0.09); I* = 66% f

Test for overall effect: Z = -1.46 (P = 0.143) :

Total (95% CI) 54 231 111 257 100.0% 0.38 [0.22; 0.64] -

Prediction interval [0.11; 1.30] —
Heterogeneity: Tau® = 0.0790; Chi® = 5.13, df = 4 (P = 0.27); I = 22% ' ' ' '
Test for overall effect: Z = -3.64 (P < 0.001) 0.1 051 2 10

Test for subgroup differences: Chi® = 0.64, df = 1 (P=0.43)

SFigure 124: Robot model PR pulmonary infection

Favors Robot Favors Control
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Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
CAS-R-2 ;
Xu 9 16 16 23 132% 0.56 [0.15;2.12] —
Zou 11 26 32 68 241% 082 [0.33;2.05] i
Total (95% CI) 20 42 48 91 37.4% 0.73 [0.34; 1.55] ;
Heterogeneity: Tau® = 0; Chi® = 0.22, df = 1 (P = 0.64); I = 0% ‘
Test for overall effect: Z=-0.82 (P = 0.411)
ROSA i
Han 27 77 36 56 33.3% 0.30 [0.15;0.62] B
Jin 4 77 13 61 16.2% 0.20 [0.06;0.66] ——
Wang 3 35 14 49 131% 0.23 [0.06;0.89] ——B——
Total (95% Cl) 34 189 63 166 62.6% 0.26 [0.15;0.46] -
Heterogeneity: Tau? = 0; Chi® = 0.35, df = 2 (P = 0.84); I = 0% ‘
Test for overall effect: Z = -4.69 (P < 0.001)
Total (95% CI) 54 231 111 257 100.0% 0.38 [0.22; 0.64] -
Prediction interval [0.11; 1.30] —
Heterogeneity: Tau® = 0.0790; Chi’ = 5.13, df =4 (P = 0.27); I’ = 22% ' ' ' '
Test for overall effect: Z = -3.64 (P < 0.001) 0.1 05 1 2 10
Test for subgroup differences: Chi® = 4.56, df = 1 (P =0.03) Favors Robot Favors Control
n) Mean MRS
SFigure 125: Control mean MRS
Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Conservative j
Tang 437125 51 574055 74 183% -1.37 [-1.74,-1.000 —— |
Wang 290030 35 3.70 020 49 26.1% -0.80 [-0.91; -0.69] =
Zhang 427 163 26 460144 25 79% -0.33 [-1.15; 0.49] ——
Total (95% ClI) 112 148 52.3% -0.91 [-1.39; -0.44] ——
Heterogeneity: Tau? = 0.1282; Chi® = 10.06, df = 2 (P < 0.01); I* = 80% ]
Test for overall effect: Z=-3.77 (P < 0.01) :
Craniotomy 3
Han 290 090 64 3.30 080 49 20.0% -0.40 [-0.71; -0.09] —l—
Jin 126 141 72 220152 55 13.8% -0.94 [-1.46;-0.42] ——
Total (95% ClI) 136 104 33.8% -0.63 [-1.15; -0.11] ~—
Heterogeneity: Tau? = 0.0981; Chi% = 3.06, df = 1 (P = 0.08); I> = 67% :
Endoscopy 3
Wu 3.00 1.00 21 3.80 0.80 32 14.0% -0.80 [-1.31;-0.29] —i—
Test for overall effect: Z =-3.08 (P < 0.01) :
Total (95% CI) 269 284 100.0% -0.81 [-1.08; -0.53] -
Prediction interval [-1.64; 0.03] |
[ 1 1

Heterogeneity: Tau? = 0.0707; Chi® = 17.14, df = 5 (P < 0.01); I = 71%
Test for overall effect: Z = -5.80 (P < 0.01)
Test for subgroup differences: Chi®=0.62, df = 2 (P=0.73)

SFigure 126: Mean MRS drapery plot

-15-1-05 0 05 1 15
Favors Robot Favors Control
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SFigure 130: Leave-one out mean MRS
Sorted by Effect Size

Omitting Han + §.=-091 [-1.19-063]: 1> = 61%
Omitting Zhang u g.-085 [-1.13-0.56]; F=75%
Omitting Wu + 8.= 081 [112-040] P =77%

. i . 2
Omitting Wang t 6-=-0.80 [-1.23-037], I = 77%
Omitting Jin + 5. =-0.78 [[1.10-0.47]; F=76%
Omitting Tang u 6. =-0.69[-0.91-0.48]; F=43%
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SFigure 131: GOSH mean MRS
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Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% Cl
Moderate
Han 290 090 64 3.30 080 49 20.0% -0.40 [-0.71; -0.09] i
Jin 126 1.41 72 220152 55 13.8% -0.94 [-1.46; -0.42] —a—
Wang 290 030 35 3.70 020 49 26.1% -0.80 [-0.91; -0.69]
Total (95% Cl) 171 153 59.8% —0.70 [-0.99; —-0.41] -
Heterogeneity: Tau® = 0.0426; Chi® = 5.98, df = 2 (P = 0.05); I* = 67% ;
Test for overall effect: Z = -4.70 (P < 0.01) :
Severe
Tang 437125 51 574 055 74 183% -1.37 [-1.74;-1.00] ——
Wu 3.00 1.00 21 3.80 0.80 32 14.0% -0.80 [-1.31;-0.29] —a—
Zhang 427 153 26 4.60 1.44 25 7.9% -0.33 [-1.15; 0.49] R
Total (95% Cl) 98 131 40.2% -0.92 [-1.49; -0.34] i
Heterogeneity: Tau® = 0.1760; Chi® = 6.83, df = 2 (P = 0.03); I = 71% :
Test for overall effect: Z = -3.14 (P < 0.01)
Total (95% CI) 269 284 100.0% =-0.81 [-1.08; -0.53] -
Prediction interval [-1.64; 0.03] ]
Heterogeneity: Tau? = 0.0707; Chi = 17.14, df = 5 (P < 0.01); 2= 71% T T
Test for overall effect: Z = -5.80 (P < 0.01) -15-1-05 0 05 1 15
Test for subgroup differences: Chi” = 0.44, df = 1 (P = 0.51) Favors Robot Favors Control
SFigure 133: Hematoma volume mean MRS
Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% Cl
<20 mL
Jin 126 141 72 220 152 55 13.8% -0.94 [-1.46; -0.42) —a—
Tang 437 125 51 574055 74 18.3% -1.37 [-1.74;-1.00] —l— :
Wang 290 030 35 370 020 49 26.1% -0.80 [-0.91; -0.69]
Zhang 427 153 26 460 144 25 7.9% -0.33 [-1.15; 0.49] =
Total (95% Cl) 184 203 66.0% -0.93 [-1.28; -0.58] -
Heterogeneity: Tau’ = 0.0820; Chi’ = 10.2, df = 3 (P = 0.02); I = 71% 5
Test for overall effect: Z=-5.15 (P < 0.01) :
>40 mL :
Wu 3.00 1.00 21 3.80 0.80 32 14.0% -0.80 [-1.31;-0.29] ——
20-40 mL ﬁ
Han 2.90 0.90 64 3.30 0.80 49 20.0% -0.40 [-0.71; -0.09] ——
Total (95% Cl) 269 284 100.0% -0.81 [-1.08; —0.53] -
Prediction interval [-1.64; 0.03]
| | | | | |

Heterogeneity: Tau’ = 0.0707; Chi® = 17.14, df = 5 (P < 0.01); I = 71%
Test for overall effect: Z =-5.80 (P < 0.01)
Test for subgroup differences: Chi?=5.14, df = 2 (P =0.08)

SFigure 134: Robot model mean MRS

-15-1-050 05 1 15
Favors Robot Favors Control
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Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
CAS-R-2

Zhang 427 153 26 460144 25 7.9% -0.33 [-1.15; 0.49] —
Remebot

Wu 3.001.00 21 380080 32 14.0% -0.80 [-1.31;-0.29]

ROSA

Han 290090 64 330080 49 20.0% -0.40 [-0.71;-0.09]

Jin 1.26 1.41 72 220152 55 13.8% -0.94 [-1.46; -0.42]

Wang 290 030 35 370020 49 26.1% -0.80 [-0.91; -0.69]

Total (95% CI) 171 153 59.8% -0.70 [-0.99; —0.41]

Heterogeneity: Tau® = 0.0426; Chi? = 5.98, df = 2 (P = 0.05); I = 67%

Sinovation SR1
Tang 437 125 51 574 0.55
Test for overall effect: Z = -7.35 (P < 0.01)

74 18.3% -1.37 [-1.74; -1.00]

Total (95% ClI) 269 284 100.0% =-0.81 [-1.08; —0.53]

— .
+
——
+
-
+
-

Heterogeneity: Tau® = 0.0883; Chi® = 17.14, df = 4 (P < 0.01); I = 77%
Test for overall effect: Z=-4.96 (P < 0.01)
Test for subgroup differences: Chi®=0.62, df = 1 (P =0.43)

SFigure 136: PR mean MRS drapery plot

Prediction interval [-1.64; 0.03] i
Heterogeneity: Tau® = 0.0707: Chi = 17.14,df = 5 (P < 0.01); I° = 71% T T
Test for overall effect: Z =-5.80 (P < 0.01) -15-1-05 0 05 1 15
Test for subgroup differences: Chi® = 10.23, df = 3 (P =0.02) Favors Robot Favors Control
0) PR mean MRS
SFigure 135: Control PR mean MRS
Robot-assisted Control Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI

Conservative '

Tang 437 125 51 574055 74 21.4% -1.37 [-1.74,-1.000 ——

Wang 290 030 35 3.70 0.20 49 28.7% -0.80 [-0.91;-0.69]

Zhang 427153 26 460 144 25 101% -0.33 [-1.15; 0.49] ———

Total (95% CI) 112 148 60.2% =0.91 [-1.39; -0.44] i

Heterogeneity: Tau® = 0.1282; Chi® = 10.06, df = 2 (P < 0.01); I> = 80% :

Test for overall effect: Z=-3.77 (P < 0.01)

Craniotomy :

Han 290 090 64 3.30 0.80 49 23.1% -0.40 [-0.71; -0.09] -

Jin 1.26 1.41 72 220152 55 16.7% -0.94 [-1.46;-0.42] —l—

Total (95% CI) 136 104 39.8% =-0.63 [-1.15; =0.11] -‘-

Heterogeneity: Tau® = 0.0981; Chi® = 3.06, df = 1 (P = 0.08); I’ = 67% :

Test for overall effect: Z=-2.36 (P = 0.02)

Total (95% CI) 248 252 100.0% -0.81 [-1.12; -0.49] -

Prediction interval [-1.88; 0.27] -

| — |

-1.5-1-050 05 1 15
Favors Robot Favors Control



1.0

P-value

SFigure

Mean Difference

137: PR mean MRS funnel plot

Contour-Enhanced Funnel Plot

0.0

Standard Error
0.3 0.2 0.1

0.4

= p<0.1
O p<005
O p<0.01

SFigure

Mean Difference

138: PR mean MRS Bauijat plot

0.0

Confidence level

68



Han

Tang

© _|
o
=
3
v
Q
=
©
L
e = _
o o
c
(]
Q
o
c
Q
=]
re
=
N
o
. Zhang
J
o Wang:1 L]
P @
! [
0 2

Contribution to overall heterogeneity

SFigure 139: PR mean MRS ID

Stand. Residual

A
g
Sos
Do
=
£
g
O ag
<F ¥
Sux
3
Jam
3
B
&
g
ER
s
E
<F K

hat

SFigure 140: Leave-one out PR mean MRS

Q (L-0-0) Covariance Ratio DFFITS

weight

69



Omitting Han
Omitting Zhang
Omitting Wang

Omitting Jin

Omitting Tang

SFigure

40 80 80

20

Sorted by Effect Size

8. 003[128-0

8. = -0.86 [-1.20-0/52)

58] 17 = T1%

%= 81%

Overall Estimate

SFigure 142: GCS PR mean MRS

8.= 0791 34-0[25] P = 82%
8. = 077 [-1.15-0/40] > = 82%
8. = 0.67 [-0.94—0J40]; 1> = 57%
N 10 05 0.0
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Robot-assisted Control Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Moderate :

Han 290 090 64 3.30 0.80 49 23.1% -0.40 [-0.71; -0.09] -

Jin 126 141 72 220 152 55 16.7% -0.94 [-1.46;-0.42] ——

Wang 290 030 35 3.70 020 49 28.7% -0.80 [-0.91; -0.69]

Total (95% Cl) 171 153 68.5% -0.70 [-0.99; —0.41] '

Heterogeneity: Tau? = 0.0426; Chi? = 5.98, df = 2 (P = 0.05); I = 67%
Test for overall effect: Z = -4.70 (P < 0.01)

Severe :
Tang 437 125 51 574 055 74 21.4% -1.37 [-1.74;-1.000 —— :
Zhang 427 153 26 460 1.44 25 10.1% -0.33 [-1.15; 0.49] ——

Total (95% CI) 77 99 31.5% -0.92 [-1.93; 0.09] ——EE—
Heterogeneity: Tau® = 0.4369; Chi® = 5.21, df = 1 (P = 0.02); I> = 81% i
Test for overall effect: Z = -1.78 (P = 0.08)

Total (95% CI) 248 252 100.0% =0.81 [-1.12; =0.49] -

Prediction interval [-1.88; 0.27] =
Heterogeneity: Tau® = 0.0883; Chi® = 17.14, df = 4 (P < 0.01); 1> = 77% T T
Test for overall effect: Z = -4.96 (P < 0.01) -15-1-050 05 1 15
Test for subgroup differences: Chi® = 0.17, df = 1 (P = 0.68) Favors Robot Favors Control

SFigure 143: Hematoma volume PR mean MRS

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
<20 mL :
Jin 1.26 1.41 72 220 152 55 16.7% -0.94 [-1.46; -0.42] ——
Tang 437125 51 574055 74 214% -1.37 [-1.74;-1.000 ——
Wang 290 0.30 35 3.70 020 49 28.7% -0.80 [-0.91; -0.69]
Zhang 427 153 26 460 144 25 10.1% -0.33 [-1.15; 0.49] —

Total (95% CI) 184 203 76.9% -0.93 [-1.28; -0.58] -
Heterogeneity: Tau® = 0.0820; Chi = 10.2, df = 3 (P = 0.02); I = 71% 5
Test for overall effect: Z = -5.15 (P < 0.01)

20-40 mL ;
Han 2.90 0.90 64 3.30 0.80 49 23.1% -0.40 [-0.71;-0.09] -

Total (95% CI) 248 252 100.0% -0.81 [-1.12; -0.49] -

Prediction interval [-1.88; 0.27] =
Heterogeneity: Tau® = 0.0883; Chi® = 17.14, df = 4 (P < 0.01); I = 77% T rr
Test for overall effect: Z = -4.96 (P < 0.01) -15-1-050 05 1 15
Test for subgroup differences: Chi? = 4.80, df = 1 (P = 0.03) Favors Robot Favors Control

SFigure 144: Robot model PR mean MRS



Robot-assisted Control

Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% ClI
CAS-R-2 ;
Zhang 427 153 26 460 144 25 10.1% -0.33 [-1.15; 0.49] B
ROSA
Han 290 0.90 64 3.30 0.80 49 23.1% -0.40 [-0.71; -0.09] -
Jin 126 1.41 72 220 152 55 16.7% —0.94 [-1.46; -0.42] ——
Wang 290 0.30 35 3.70 020 49 28.7% -0.80 [-0.91; -0.69]
Total (95% Cl) 171 153 68.5% —0.70 [-0.99; -0.41] -
Heterogeneity: Tau® = 0.0426; Chi® = 5.98, df = 2 (P = 0.05); I = 67% =
Sinovation SR1
Tang 437125 51 574 055 74 21.4% -1.37 [-1.74;-1.000 —@—
Test for overall effect: Z = -7.35 (P < 0.01) :
Total (95% Cl) 248 252 100.0% -0.81 [-1.12; -0.49] -
Prediction interval [-1.88; 0.27] =
Heterogeneity: Tau® = 0.0883; Chi® = 17.14, df =4 (P < 0.01); > = 77% Fr r T
Test for overall effect: Z = -4.96 (P < 0.01) -15-1-050 05 1 15
Test for subgroup differences: Chi? = 10.07, df = 2 (P < 0.01) Favors Robot Favors Control
p) Secondary outcomes
SFigure 145: GOS
Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI

IV, Random, 95% ClI

Conservative

Xu 312039 16 1.87 024 23 27.2% 1.25 [1.04;1.46]
Craniotomy

Han 330 070 64 3.00 060 49 26.9% 0.30 [0.06;0.54]
Jin 448 0.76 72 396 090 55 26.1% 0.52 [0.22;0.82]
Total (95% CI) 136 104 53.0% 0.39 [0.18; 0.61]

Heterogeneity: Tau® = 0.0053; Chi® = 1.28, df = 1 (P = 0.26); 1> = 22%
Test for overall effect: Z = 3.61 (P < 0.01)

Endoscopy
Wu 448 116 21 3.86 1.18 32 19.8% 0.62 [-0.02; 1.26]
Total (95% CI) 173 1569 100.0% 0.68 [ 0.16; 1.20]

Prediction interval

Heterogeneity: Tau® = 0.2462; Chi® = 36.79, df = 3 (P < 0.01); I = 92%
Test for overall effect: Z = 2.56 (P = 0.01)

Test for subgroup differences: Chi®=31.24,df =2 (P <0.01)

[-1.74; 3.10]

SFigure 146: Leave-one out GOS
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Sorted by Effect Size

Omitting Xu + §.=041[0.23-058]: > = 0%

Omitting Wu y 8.=060 [0.08-1.31]; F=95%

Omitting Jin + g.=073 [0.01-1 45]; I* = 94%

Omitting Han u g.-0s2 [0.26-1.38]; F=88%
0.0 05 1.0 15

Effect Size (Random-Effects Model)

SFigure 147: GOS PR

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Conservative :
Xu 312039 16 1.87 0.24 23 33.9% 1.25 [1.04;1.46]
Test for overall effect: Z = 11.41 (P <0.01) :
Craniotomy :
Han 3.30 0.70 64 3.00 0.60 49 33.5% 0.30 [0.06;0.54] E
Jin 448 076 72 396 090 55 32.6% 0.52 [0.22;0.82] :
Total (95% Cl) 136 104 66.1% 0.39 [0.18; 0.61] ¢
Heterogeneity: Tau? = 0.0053; Chi® = 1.28, df = 1 (P = 0.26); I = 22% i
Total (95% Cl) 152 127 100.0% 0.69 [0.08; 1.31] &
Prediction interval [-7.08; 8.47]
Heterogeneity: Tau? = 0.2765; Chi? = 36.63, df = 2 (P < 0.01); I = 95% I
Test for overall effect: Z = 2.22 (P = 0.03) -5 0 5
Test for subgroup differences: Chi® = 30.90, df = 1 (P < 0.01) Favors Control Favors Robot

SFigure 148: Leave-one out GOS PR
Sorted by Effect Size

Omitting Xu —_— 6.=0.30[018-061] 2= 22%

Omitting Jin + $.-078 0451 71]: P =97%

Omitting Han + IE'r =0.89[0.18-1.61]; F=03%
0.0 05 1.0 15 20

Effect Size (Random-Effects Model)

SFigure 149: Digestive track hemorrhage

73



Control
Events Total

Robot-assisted
Events Total

Study or

Subgroup Weight OR 95% ClI

Odds Ratio
IV, Random, 95% CI

Conservative

Xu 10 16 15 23  36.3% 0.89 [0.24; 3.35]
Craniotomy
Han 7 77 20 56 46.4% 0.18 [0.07; 0.47]
Endoscopy
Wu 1 21 2 32 17.3% 0.75 [0.06; 8.83]
Total (95% CI) 18 114 37 111 100.0% 0.41 [0.12; 1.36]

Prediction interval [0.00; 89068.38]
Heterogeneity: Tau? = 0.5640; Chi® = 4.13, df =2 (P = 0.13); I = 52%
Test for overall effect: Z = -1.46 (P = 0.145)

Test for subgroup differences: Chi> = 4.13, df = 2 (P = 0.13)

SFigure 150: Leave-one out
Sorted by Effect Size

Omitting Xu

Omitting Wu

Omitting Han

| I I B
0.001 0.11 10 1000

Favors Rohot Favors Control

§.= 023 [0.08-065] 2= 11%

§.= 037 [0.08-1.77]; 2= 73%

8.-0.86[027-275] F= 0%

0125 0500 2000
OR (Random-Effects Model)

SFigure 151: Favorable MRS

8.000

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Conservative

Tang 10 51 0 74  13.1% 37.70 [2.15;659.81]

Zhang 8 26 5 25 266% 1.78 [0.49; 6.43]

Total (95% CI) 18 77 5 99 39.7% 6.20 [0.33; 117.53]

Heterogeneity: Tau® = 3.3826; Chi® = 3.64, df = 1 (P = 0.06); I* = 73%
Test for overall effect: Z=1.21 (P = 0.224)

Endoscopy

Tan 26 37 23 37 299% 144 [0.55; 3.79]
Zou 11 26 46 68 30.3% 0.35 [0.14; 0.89]
Total (95% CI) 37 63 69 105 60.3% 0.71 [0.18; 2.81]

Heterogeneity: Tau® = 0.7617; Chi® = 4.25, df = 1 (P = 0.04); I* = 76%
Test for overall effect: Z=-0.49 (P = 0.621)

Total (95% Cl) 55 140 74 204
Prediction interval

Heterogeneity: Tau? = 1.2307; Chi® = 12.37, df = 3 (P < 0.01); I> = 76%
Test for overall effect: Z=0.63 (P = 0.527)

Test for subgroup differences: Chi? = 1.72, df = 1 (P = 0.19)

100.0% 1.52 [0.41; 5.60]
[0.01; 397.26]

E
=
?

[
I

0.01 0.1 1 10 100
Favors Control Favors Robot
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SFigure 152: Leave-one out favorable MRS

Omitting Tang

Sorted by Effect Size

8.=0.02[0.32- 2.60]; F* = 66%

Omitting Zhang

B.=1.63[0.27-9.84]; I = 82%

Omitting Tan

Pe—TeT10.25-14.86]; I = 83%

Omitting Zou

f.=257[0.71-0.32]; /" = 56%

05 20

OR (Random-Effects Model)

SFigure 153: Mean GCS score

8.0

Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Conservative L
Bao 448 0.68 29 3.30 046 23 36.5% 1.18 [ 0.87; 1.49]
Xu 7.44 110 16 4.65 065 23 33.9% 2.79 [ 2.19; 3.39]
Total (95% ClI) 45 46 70.3% 1.96 [ 0.39; 3.54] L 4
Heterogeneity: Tau? = 1.2365; Chi? = 21.76, df = 1 (P < 0.01); I> = 95% :
Craniotomy :
Han 13.50 210 77 11.60 3.10 56 29.7% 1.90 [ 0.96; 2.84] =
Test for overall effect: Z = 3.97 (P <0.01) :
Total (95% CI) 122 102 100.0% 1.94 [ 0.82; 3.06] -

Prediction interval

Heterogeneity: Tau? = 0.8658; Chi? = 22.34, df = 2 (P < 0.01); I> = 91%
Test for overall effect: Z = 3.40 (P < 0.01)

Test for subgroup differences: Chi? = 0.00, df = 1 (P =0.95)

SFigure 154: Leave-one out mean GCS score

[-11.93; 15.80]

Sorted by Effect Size

-5 -10 -5 0 5 10 15
Favors Control Favors Robot

Omitting Xu g- =1.40 [0.75-2.05]; F=51%
- 2

Omitting Han TT=ToS [0.39-3.54] I =95%
A 2

Omitting Bao 6.=2.42[1.56-3.28]; I = 59%

1 3 4

SFigure 155: Hematoma reduction (%)

2
Effect Size (Random-Effects Model)
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Robot-assisted Control Mean Difference

Studies Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Craniotomy :
Jin 89.13 275 77 93.20 1.58 61 33.5% -4.07 [ -4.80; -3.34]
Endoscopy
Wu 89.20 540 21 85.20 4.80 32 33.2% 4.00 [ 1.15; 6.85]
Puncture Aspiration
Gong 90.37 7.38 60 66.41 7.05 60 33.3% 23.96 [ 21.38; 26.54]
Total (95% CI) 158 153 100.0% 7.94 [ -9.20; 25.07]
Prediction interval [-213.77; 229.65]
Heterogeneity: Tau? = 228.0183; Chi® = 435.01, df = 2 (P < 0.01); I = 100% ' I ' '
Test for overall effect: Z = 0.91 (P = 0.36) -200 -100 O 100 200
Test for subgroup differences: Chi? = 435.01, df = 2 (P < 0.01) Favors Control Favors Robot
SFigure 156: Leave-one out hematoma reduction (%)
Sorted by Effect Size

Omitting Gong + f.=0.16 [-8.06-7.75]; F=or%
Omitting Wu + gyt = 100%
Omitting Jin + SO T057-33.55] £ = 99%

-20 0 20 40
Effect Size (Random-Effects Model)
SFigure 157: Post-surgical mortality

Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Conservative
Xu 2 16 7 23  43.8% 0.33 [0.06; 1.84]
Test for overall effect: Z = -1.27 (P = 0.204)
Craniotomy
Han 1 77 1 56 16.8% 0.72 [0.04; 11.82]
Jin 3 77 2 61 39.4% 1.20 [0.19; 7.39]
Total (95% CI) 4 154 3 117 56.2% 1.03 [0.22; 4.73]
Heterogeneity: Tau” = 0; Chi’ = 0.09, df = 1 (P = 0.77); I = 0%
Total (95% CI) 6 170 10 140 100.0% 0.62 [0.20; 1.95]
Prediction interval [0.00; 1032.33] T
Heterogeneity: Tau® = 0; Chi’ = 1.04, df = 2 (P = 0.59); I = 0% ' o !
Test for overall effect: Z=-0.81 (P = 0.416) 0.001 01 1 10 1000
Test for subgroup differences: Chi? = 0.95, df = 1 (P = 0.33) Favors Robot Favors Control

SFigure 158: Leave-one out post-surgical mortality
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Sorted by Effect Size

Omitting Jin

Omitting Han

8.20.41[0.001.77] F=0%

8.=0.60 [0.17-2.15] £ = 3%

Omitting Xu

8.=1.02 022473 F=0%

0.25 1.00 4.00
OR (Random-Effects Model)
SFigure 159: Stress ulcers
Study or Robot-assisted Control Odds Ratio
Subgroup Events Total Events Total Weight OR 95% CI IV, Random, 95% CI
Conservative
Tang 22 51 37 74 58.2% 0.76 [0.37; 1.55] i
Wang 4 35 8 49 219% 0.66 [0.18; 2.40] ,
Total (95% Cl) 26 86 45 123 80.0% 0.73 [0.39; 1.37] ‘
Heterogeneity: Tau? = 0; Chi® = 0.03, df = 1 (P = 0.86); I = 0% ;
Test for overall effect: Z=-0.97 (P = 0.334)
Craniotomy
Jin 3 77 9 61 20.0% 0.23 [0.06; 0.91] +
Total (95% Cl) 29 163 54 184 100.0% 0.58 [0.31; 1.10] >~
Prediction interval [0.00; 78.87]
Heterogeneity: Tau? = 0.0450; Chi® = 2.29, df = 2 (P = 0.32); I* = 13% I ' ' !
Test for overall effect: Z=-1.68 (P = 0.094) 0.01 041 1 10 100

Test for subgroup differences: Chi® = 2.25, df = 1 (P = 0.13)

SFigure 160: Leave-one out stress ulcers

Sorted by Effect Size

Omitting Tang

Omitting Wang

Omitting Jin

Favors Robot Favors Control

§.= 040 [0.15-1.11]; 2= 16%

§.= 0.49 [0.16-1.49] /> = 56%

8.=0.73[0.30-1.37]; P = 0%

025 1.00

OR (Random-Effects Model)

SFigure 161: Hospitalization cost

4.00
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Robot-assisted Control Mean Difference
Studies Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
Conservative
Zhong 71754.94 29584.85 23 47565.41 18639.28 20 33.3% 24189.54 [ 9597.86; 38781.21]
Craniotomy
Jin 70500.00 23300.00 77 98700.00 41400.00 61 33.9% -28200.00 [-39819.83;-16580.17]
Endoscopy
Tan 50516.00 29806.00 37 89155.00 42647.00 37 32.8% -38639.00 [-55404.04;-21873.96]
Total (95% Cl) 137 118 100.0% -14173.37 [-50968.46; 22621.71] <

Prediction interval

[-481962.31; 453615.56]

Heterogeneity: Tau? = 1002963688.4635; Chi = 40.30, df = 2 (P < 0.01); I = 95%

Test for overall effect: Z = -0.75 (P = 0.45)
Test for subgroup differences: Chi? = 40.30, df = 2 (P <0.01)

SFigure 162: Leave-one out hospitalization cost

Sorted by Effect Size

-4e+05 0 2e+054e+05
Favors Robot Favors Control

Omitting Zhong —_— é. =-31508 .52 [-41185.78--22011.27]; P=1%

Omitting Jin + =t e T A e = 07%

Omitting Tan + s TSm0 64 12 = 07%
-50000 -25000 0 25000 50000
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