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Supplementary Figure 1



Study name Statistics for each study Event rate and 95% CI

Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Samadian 2018 0520 0.853 0858 7.012 0.000 ﬂ 511
Corzo 2018 090 0857 0.5%9 3218 0.00% 264
Tawk 2020 0538 0282 0.776 0.277 0.782 488
Shahrestani 2020 0832 03289 0977 1489 0.142 —t—l— 3.34
Arnzout 2021 0833 0523 0958 2078 0.038 —— 4.13
Greco 2022 0.889 0500 0.885 1.961 0.050 — - 142
|zazcs 2020 0.088 0028 0.152 -5.687 0.000 - 4.88
Boogaarts 2011 0513 0404 0620 0.224 0.823 —E- 529
Sankhlz 2022 0692 0485 0828 1.908 0.058 —E— 4.9
Eshra 2018 0750 0452 0.903 1.903 0.057 —E— 482
Yan 2023 0.875 0614 0869 2.574 0.010 —i- 418
Vorbau 2019 0.800 0572 0922 2.480 0.012 - 467
Dhandapani 2021 0978 0732 0358 2,682 0.008 — 283
Sotella 2024 0909 0581 0987 2195 0028 —i 245
|acoangeli 2014 0917 0378 0995 1.623 0.105 —_— 2.54
Lara 2020 0583 0828 056 5730 0.000 N 425
Cinalli 2017 0.417 0.185 0652 D575 0.566 —l— 43
Ebsl 2021 0.875 0483 0983 1.820 0.089 +— 3.40
Koutourousiou 2013  0.375 0.288 0488 -1.878  0.048 - 525
Margetis 2014 0844 0745 0.909 5317 0.000 - 5.17
Raouf 2015 0878 0793 0.931 6.126 0.000 E 5.15
Botells 2019 0586 0.251 0.822 0.332 0.739 —— 4.40
Qizo 2025 0.883 0.707 0.564 33%  0.001 —i 4.54
vorbau 2015 0853 08%8 1.000 3.457 0.000 265
0.805 0.887 0.883 4404 0.000 e
-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 2: Sensitivity analysis of Gross total resection
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Supplementary Figure 3: Funnel plot of Gross total resection
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Supplementary Figure 4:Meta-regression analysis of Gross total resection



Subtotal Resection

Study name

Event

rate
Samadian 2018 0.080
Tawk 2020 0.208
Shahrestani 2020 0.1687
Arnaout 2021 0.167
Greco 2022 0.111
Issscs 2020 0.932
Boogasrts 2011 0.488
Sankhla 2022 0.192
Eshra 2018 0.250
Yan 2022 0.125
Vorbau 2012 0.150
Botella 2024 0.091
Lara 2020 0.098
Cinalli 2017 0.232
Koutourcusicu 2012 0.8625
Margetis 2014 0.158
Raouf 2015 0.111
Botells 2012 0.444
Qisc 2025 0.111

0.239

limit

0.042
0.120
0.022
0.042
0.015
0.848
0.280
0.082
0.097
0.021
0.049
0.012
0.058
0.131
0.501
0.091
0.0e1
0.177
0.028
0.142

Lower Upper

limit

0.147
0.5e1
0.821
0.477
0.500
0.972
0.598
0.287
0.508
0.288
0.376
0.429
0.162
0.824
0.724
0.255
0.194
0.749
0.282
0.374

Statistics for each study

Z-Value p-Value

-7.012
-1.249
-1.469
-2.078
-1.281
5.687
-0.224
-2.884
-1.202
-2.574
-2. 77
-2.195
-7.580
-1.132
1.878
-5.377
-8.200
-0.322
-3.398
-3.537

0.000
0177
0.142
0.028
0.050
0.000
0823
0.004
0.057
0.010
0.008
0.028
0.000
0.258
0.048
0.000
0.000
0.739
0.001
0.000

Event rate and 95% CI

iT;+-

"1

of " T

Relative Relative
weight weight
5.98
5.27
3732
471
382
568
6.22
558
5.34
477
5.19
288
6.10
523
86.16
6.05
8.01
505

523

Supplementary Figure 5: Forest plot of Subtotal resection



Model Effect size and 957% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau  Standard
Model Studies  estimate  limit limit Z-value  P-value Q-value df(Q) P-value |-squared Squared Emor  Variance  Tau
Fived 19 0282 0.245 0322 -9.566 0.000 174,684 18 0000 896% 1.665 0.804 0647 1.290
Random 19 0239 0142 0374 -3.537 0.000

Supplementary Figure 6: Heterogeneity statistics of Subtotal resection



Subtotal Resection

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Samadisn 2018 0.080 0042 0.147 -7.013 0.000 B 5.98
Tawk 2020 0.308 0120 0591 -1.349 0.177 —— 527
Shahrestani 2020 0.167 0023 0631 -1.469 0.142 —— 373
Armaout 2021 0.167 0042 0477 -2078 0.038 —— 471
Greco 2022 0.111 0015 0500 -1.961 0.050 — 383
Isascs 2020 0932 0848 0972 5667 0.000 E | 5.68
Boogaarts 2011 0.488 02330 059 -0.224 03823 E 822
Sankhla 2023 0.192 0082 0.287 -2884 0.004 - 5.58
Eshra 2018 0.250 0097 0508 -1.903 0.057 —— 5.24
Yan 2023 0.125 0031 0286 -2574 0.010 - 477
Vorbau 2018 0.150 0049 0.376 -2770 0.008 - 5.19
Botells 2024 0.091 0013 0439 -2195 0.028 - 3.86
Lara 2020 0.098 0058 0.162 -7.580 0.000 | ] 8.10
Cinalli 2017 0332 0121 0624 -1.132 0.258 —— 522
Koutourousiou 2013 0.625 0.501 0.73¢ 1.978 0.048 = o 8.18
Margetis 2014 0.158 0091 0255 -5377 0.000 [ J 8.05
Raouf 2015 0111 0081 0.194 5200 0.000 | 3 €.01
Botella 2019 0.444 0177 0749 -0.3233 0.739 5.05
Qiso 2025 0.111 0038 0292 -3.3%6 0.001 - 523
0.239 0142 0274 -2.537 0.000 L

-1.00 -0.50 0.0

=)
d
o
=]

1.00

Supplementary Figure 7:Sensitivity analysis of Subtotal resection



Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower  Upper Tau  Standard
Model Studies  estimate  limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared  Emor  Variance Tau
Fixed 18 0250 0.215 0.288 1,010 0.000 112848 17 0000 8493 1.075 0557 0310 1.037
Random 18 0203 0128 0.306 4863 0.000

Supplementary Figure 8: Heterogeneity statistics of the Sensitivity analysis of Subtotal

resection
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Supplementary Figure 9: Funnel plot of Subtotal resection
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Mean Operative time (mins)

Shxlyniame, Stafishics focEach: shudy. Mean:and 95% Cl
Standard Lower Upper
Mean error Variance  limit limit Z-Value p-Value
Botella 2018 105.233 50.148 2514.855 7.044 202622 2100 0.038
Shshrestani 2020 212.400 17.291 302460 178.214 246.486 12212 0.000
Eshrs 2018 78.000 8.128 €6.068 62.069 93.931 9596 0.000
Botells 2024 45.667 9.974 99.489 28.117 65216 4578 0.000
Ebel 2021 162.600 19.163 267.205 126.042 201.158 8.537 0.000
Raouf 2015 108.333 9.133 82.414 88.422 124234 11842 0.000

94123 4789 22934 84737 103.502 19654 0.000

-400.00 -200.00 0.00 200.00 400.00

Supplementary Figure 10: Forest plot of mean operative time
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Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point  Standard Lower Upper Tau  Standard
Model Studies  estimate  emor  Variance  limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared Emor  Variance  Tau
Fised 6 9123 4789 2293 84737 103509 19.654 0.000 88.770 § 0000 94367 2592613 2147889 461342046 50918
Random 6 117630 22353 439917 73808 161453 5.261 0.000

Supplementary Figure 11:Heterogeneity statistics of mean operative time
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Mean Operative time (mins)

Study name

Mean
Botella 2019 105.332
Shahrestani 2020 212.400
Eshra 2018 78.000
Botella 2024 45.6687
Ebel 2021 182.600
Rsouf 2015 108.322

94122

Statistics for each study

Standard
error Variance

50.148 2514.855
17.281  202.480
8.128 £€8.088
8.974 99.489
19.183 267.205
9.133 83.414
4.789 22934

Lower
limit

7.044
178.214
€2.069
28.117
1268.042
88.4232
84.737

Upper
limit

203.622
246.486

93.921

65.216
201.158
124.224
102.509

Z-Value p-Value

2.100
12.213
9.598
4.578
8.537
11.842
19.654

0.028
0.000
0.000
0.000
0.000
0.000
0.000

Mean and 95% CI

-400.00 -200.00 0.00 200.00 400.00

Supplementary Figure 12:

Sensitivity analysis of mean operative time
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Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point  Standard Lower  Upper Tau  Standard
Model Studies  estimate  emor  Variance  limit limit Z-value  P-value Q-value df(Q) P-value |-squared Squared  Emor  Varance Tau
Fived 5 84419 4982 4816 74655 94183 16946 0.000 8723 4 0000 83670 1224825 1165852 135921087 34.99
Random 5 96284 17706 35N G150 130967 5438 0.000

Supplementary Figure 13:Heterogeneity statistics of the Sensitivity
analysis of mean operative time
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Intraoperative Hemorrhage

Study name

Event
rate

Samadian 2018 0.027

Corzo 2018 0.042
Eshra 2018 0.375
Yan 2023 0.082
Botella 2024 0.091
Ebel 2021 0.125
Margetis 2014 0.013
Rsouf 2015 0.667
Botella 2018 0.222
vorbau 2015 0.085

0.110

Supplementary Figure 14: Forest plot of Intraoperative time

Statistics for each study

Lower

limit

0.009
0.010
0.179
0.009
0.012
0.017
0.002
0.333
0.056
0.028
0.048

Upper
limit
0.080
0.152
0.622
0.335
0.429
0.537
0.088
0.889
0.579
0.176
0.242

Z-Value

£.129
-4.341
0.989
2822
2195
-1.820
-4.303

0.880
-1.582
-5.584
-4.325

p-Value

0.000
0.000
0.323
0.009
0.028
0.062
0.000
0.227
0.118
0.000
0.000

-1.00

Event rate and 95% CI

-0.50

—
—
._

>

0.00

-
-
[ J

0.50

1.00

Relative

weight
11.38
10.47
11.81
8.42
8.32
8.19
8.58
10.57
9.93
12.24

Relative
weight
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Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau  Standard
Model Studies  estimate limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared  Emor  Variance  Tau
Fived 10 0.086 0.060 0123 11.781 0.000 24.858 9 0003 B37% 0748 0603 0.364 0865
Random 10 0.081 0042 0152 £.753 0.000

Supplementary Figure 15:Heterogeneity statistics of Intraoperative time
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Intraoperative Hemorrhage

Study name Statistics for each study _Event rate and 95% CI
Event Lower Upper Relative Relative
rate limit limit  Z-Value p-Value weight weight
Samadian 2018 0.027 0.009 0.080 -8.139 0.000 11.28
Corzo 2018 0.042 0.010 0.152 -4.341 0.000 10.47
Eshra 2018 0375 0.179 0622 -0.989 0.323 —.-'— 11.81
Ysn 2023 0.082 0.009 0.335 -2.822 0.009 — 8.42
Botella 2024 0.091 0.012 0.429 -2.195 0.028 - 8.22
Ebel 2021 0.125 0.017 0.537 -1.820 0.089 -— 8.19
Margetis 2014 0.012 0.002 0.086 -4.202 0.000 8.58
Rsouf 2015 0.667 0.333 0.889 0.280 0.327 ——— 10.57
Botells 2019 0.222 0.056 0.579 -1.562 0.118 - 9.93
vorbau 2015 0.085 0.028 0.176 -5.584 0.000 .- 12.24
0.110 0.048 0.242 -4.325 0.000 ’
-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 16: Sensitivity analysis of Intraoperative time



Model

Effect size and 95% interval Test of null (2-Tail)

Heterogeneity

Tau-squared

Model

Fixed
Random

Number Point Lower Upper

Studies estimate limit limit Z-value  P-value
9 0.064 0.043 0.094 12365 0.000
9 0.063 0.033 0.100 10674 0.000

Q-value

9.784

df (@)

8

P-value |-squared

0.280 18.237

Tau
Squared

0102

Standard
Error

0.283

Supplementary Figure 17:Heterogeneity statistics of the Sensitivity analysis of

intraoperative time

Variance

0.080

20

Tau

0320



Tumor Recurrence Rate

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative Relative
rate  limit limit Z-Value p-Value weight weight
Samadian 2018 0.026 0.012 0.0°1 -£.472 0.000 8.6ee
Tawk 2020 0.208 0.120 0591 -1.349 0.177 8.23
Arnaocut 2021 0.083 0012 0412 -2296 0.022 5.98
Greco 2022 0.084 0.021 0.180 -4501 0.000 8.25
Isascs 2020 0.081 0.037 0.168 -5701 0.000 9.08
Boogaarts 2011 0469 0.351 0590 -0.500 0.817 9.74
Vorbau 2019 0.100 0.025 0.2324 -2948 0.002 7.47
Lara 2020 0.038 0.016 0.088 -7.085 0.000 8.94
Cinalli 2017 0.333 0.131 0624 -1.132 0.258 8.17
Koutourousiou 2012  0.244 0.228 0.487 -2.457 0.014 9.70
Margetis 2014 0.026 0.007 0.0°8 -5.059 0.000 7.62
Qisc 2025 0.111 0.028 0292 -3.396 0.001 8.17
0.123 0.080 0.232 -4958 0.000

-2.00 -1.00 2.00

Supplementary Figure 18: Forest plot of Tumour recurrence rate



Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df(@) P-value [-squared Squared  Emor  Variance Tau
Fixed 12 0.200 0.163 0.243 -10.753 0.000 89.828 1 0.000 87.754 1.595 0.950 0.502 1.247
Random 12 0123 0.060 0.233 -4.958 0.000

Supplementary Figure 19: Heterogeneity statistics of Tumour recurrence rate
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Tumour recurrence rate

Study name Statistics for each study Event rate and 95% Ci
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Samadian 2018 0.028 0012 0091 8472 0.000 . 9.47
Tawk 2020 0.208 0.120 0.581 -1.2349 0.177 —— 8.97
Arnacut 2021 0.082 0.012 0.412 -2298 0.022 - 8.51
Issscs 2020 0.081 0.027 0.189 -5.701 0.000 B 9.89
Boogsarts 2011 0.489 0.251 0.580 -0.500 0.617 —.— 10.60
Vorbau 2018 0.100 0025 0324 -2848 0.003 R 8.15
Lars 2020 0.038 0016 0.088 -7.095 0.000 - 974
Cinsalli 2017 0.222 0.121 0624 -1.132 0.258 ——1— 8.20
Koutourcusiou 2012  0.244 0.238 0.487 -2.457 0014 B 10.56
Margetis 2014 0.026 0.007 0.098 -5059 0.000 | 3 8.21
Qiso 2025 0.111 0.038 0.293 -2.2%6 0.001 — 8.90
0.130 0.082 0.252 -4572 0.000 ’

-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 20: Sensitivity analysis of Tumour recurrence rate
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Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (Q) P-value I-squared Squared Error Variance Tau
Fixed 1 0137 0.108 0176 12,243 0.000 55.317 10 0.000 81.922 1222 0.776 0.602 1.106
Random 1 0.103 0.052 0195 -5.701 0.000

Supplementary Figure 21:Heterogeneity statistics of the Sensitivity analysis of Tumour

recurrence rate
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Survival Rate

Samadian 2018
Maloumeh 2021
Tawk 2020
Shahrestani 2020
Arnaout 2021

Isaacs 2020
Boogaarts 2011
Sankhia 2023
Eshra 2018
Yan 2023
Vorbau 2019
Botella 2024
|acoangeli 2014
Lara 2020
Cinali 2017
Ebel 2021
Koutourousiou 2013
Margetis 2014
Raouf 2015
Botella 2019
Qizo 2025
vorbau 2015

rate

Event Lower Upper

ausifon Sor SEok sty
limit limit Z-Value p-Value
0931 0959 5.018 0.000
0.552 0897 2103 0.035
0.857 0.9 3218 0.001
0616 0958 2289 0.022
0.567 0.9%8 2232 0.02¢
0.854 0599 3.203 0.001
0902 1.000 3.527 0.000
0925 0998 44684 0.000
0784 099 2718 0.008
0.684 0896 2438 0.015
0685 0.9 2622 0.00%
0713 0999 2554 0.009
0.575 0.897 2170 0.030
0378 0995 1623 0.105
0543 1000 3938 0.000
0.523 0.5%8 2.078 0.038
0.495 0.897 1.947 0.052
0757 0825 5.034 0.000
0908 1.000 3.555 0.000
0918 1.000 leee 0.000
0525 0897 2.029 0042
0770 0899 2808 0.005
0907 09%8 4218 0.000
0.547 095831 11872 0.000

Event rate and 95% CI

0.00

At

Supplementary Figure 22: Forest plot of survival rate

Relative Relative
weight weight

783

328

337

33

in

337
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Model Effect size and 957% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower  Upper Tau  Standard
Model Studies  estimate limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared  Emor  Variance  Tau
Fixed 3 0953 0931 0969 14313 0.000 33763 2 0052 34840 0610 0572 0.328 0.781
Random 3 0970 0.947 0983 11672 0.000

Supplementary Figure 23:Heterogeneity statistics of survival rate
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Infection (meningitis/Abscess

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper Relative Relative

rate limit limit Z-Value p-Value weight weight
Samadian 2018 0.080 0.042 0.147 -7.012 0.000 B 14.68
Tawk 2020 0.077 0.011 0.381 -2.387 0.017 Hl— 3.49
Shshrestani 2020 0.167 0.023 0631 -1.469 0.142 3.20
Isascs 2020 0.014 0002 0.0%0 -4261 0.000 - 3.70
Bocgasrts 2011 0.122 00689 0207 -6.126 0.000 .- 15.57
Botella 2024 0.091 0.012 0429 -2195 0.028 =l 3.45
Lara 2020 0.022 0.007 0.068 -8440 0.000 | ] 8.47
Ebel 2021 0.125 0.017 0.527 -1.820 0.069 3.24
Koutourousiou 2012 0.078 0.033 0.174 -5289 0.000 | o 11.12
Margetis 2014 0.026 0.007 0.098 -50582 0.000 8.37
Raouf 2015 0.056 0.023 0127 -8.157 0.000 11.27
Botella 2019 0.222 0.058 0579 -1.562 0.118 —— 5.36
Qiso 2025 0.037 0.005 0.221 -3.197 0.001 3.62
vorbau 2015 0.028 0.007 0.106 -4937 0.000 6.26

0.085 0.044 0.096 -12.661 0.000 .

-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 24: Forest plot of post-surgery infection



Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau  Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (@) P-value [-squared Squared  Emor  Variance Tau
Fired 14 0.071 0.053 0.094 -16.479 0.000 19,333 13 011 32.985 0180 0223 0.050 0.424
Random 14 0.065 0.044 0.0% 12661 0.000

Supplementary Figure 25:Heterogeneity statistics of post-surgery infection
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New Neurological Deficits

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Samadisn 2018 0.080 0.042 0.147 -7.012 0.000 L._' 8.35
Corzo 2018 0.021 0.003 0.124 -3.810 0.000 2.80
Tawk 2020 0.077 0.011 0.391 -2.387 0.017 — 3.68
Arnaout 2021 0.187 0.042 0.477 -2.078 0.0238 - 5.10
Boogaarts 2011 0.111 0.0861 0.194 -8.200 0.000 .' 8.45
Sankhls 2023 0.208 0.182 0505 -1.908 0.058 —B— 7.74
Eshras 2018 0.188 0.082 0.447 -2289 0.022 - 8.03
Yan 2023 0.062 0.009 0.235 -2622 0.009 -— 3.70
Verbau 2019 0.200 0.141 0527 -1.738 0.082 —— 7.23
Botella 2024 0.455 0.202 0732 -0.201 0.763 6.29
lacoangeli 2014 0.200 0.027 0691 -1.240 0.215 —E 2.24
Ebel 2021 0.500 0.200 0.800 0.000 1.000 5.55
Koutourousiou 2013 0.094 0.042 0.193 -5.290 0.000 .- 7.71
Margetis 2014 0.026 0.007 0.098 -5.059 0.000 5.49
Raouf 2015 0.100 0.052 0.181 -8.253 0.000 [ J 8.22
Qiso 2025 0.027 0.005 0.221 -3.197 0.001 376
vorbau 2015 0.028 0.007 0.1086 -4937 0.000 5.48
0.125 0.081 0.190 -7.754 0.000 &
-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 26: Forest plot of New Neurologic deficits



Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df(Q) P-value |-squared Squared Ewor  Variance Tau
Fixed 17 0129 0103 0.161 14524 0.000 48.879 16 0.000 67.266 0.630 0.375 0.140 0.794
Random 17 0125 0.081 0.190 -7.754 0.000

Supplementary Figure 27:Heterogeneity statistics of New Neurologic deficits
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New Neurological Deficits

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative Relative
rate limit limit Z-Value p-Value weight weight
Samadisn 2018 0.080 0.042 0.147 -7.012 0.000 L! 8.35
Corzo 2018 0.021 0002 0.124 -2.810 0.000 2.80
Tawk 2020 0.077 0.011 0.281 -2.387 0.017 -_,— 3.66
Arnaout 2021 0.167 0.042 0.477 -2.078 0.028 - 5.10
Boogsarts 2011 0.111 0.081 0.194 -8.200 0.000 | J 8.45
Sankhls 2023 0.208 0.162 0.505 -1.908 0.056 —B— 774
Eshra 2018 0.188 0.082 0.447 -2.282 0.022 - 6.03
Yan 2022 0.062 0.009 0.225 -2622 0.009 -— 3.70
Vorbau 2019 0.200 0.141 0.527 -1.736 0.082 —— 7.23
Botella 2024 0.455 0.202 0.732 -0.201 0.763 6.29
lacosngeli 2014 0.200 0.027 0891 -1.240 0.215 —E 2.24
Ebel 2021 0.500 0.200 0.800 0.000 1.000 5.55
Koutourousiou 2012 0.084 0.042 0.122 -5290 0.000 | o 7.71
Margetis 2014 0.026 0.007 0.088 -5.052 0.000 5.49
Racuf 2015 0.100 0.052 0.181 6252 0.000 | 8.22
Qiso 2025 0.037 0.005 0.221 -2.197 0.001 3.76
vorbau 2015 0.028 0.007 0.106 -4.937 0.000 5.48
0.125 0.081 0.120 -7.754 0.000 &

-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 28: Sensitivity analysis of New Neurologic Deficits
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Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared Eror  Variance Tau
Fixed 16 0120 0.094 0150 -14.812 0.000 40327 15 0.000 62.804 0514 0.334 0112 0717
Random 16 0114 0.074 017 -8.451 0.000

Supplementary Figure 29:Heterogeneity statistics of the Sensitivity analysis of

New Neurologic deficits
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Hydrocephalus Resolution Rate

Study name

Corzo 2018
Shahrestani 2020
Arnsout 2021
Greco 2022
Issacs 2020
Sankhls 2022
Botells 2024
lacoangeli 2014
Margetis 2014
Raouf 2015
Botella 2019
Qiso 2025

Event
rate

0.990
0.875
0.962
0.750
0.992
0.700
0.958
0.917
0.978
0.987
0.875
0.982
0.840

Statistics for each study

Lower
limit
0.857
0.268
0.597
0.492
0.902
0.472
0.575
0.278
0.722
0.914
0.483
0.770
0.852

Upper
limit
0.999
0.993
0.998
0.902
1.000
0.859
0.997
0.995
0.289
0.2s8
0.283
0.999
0.976

Z-Value p-Value

3.218
1.287
2232
1.902
3.527
1.728
2170
1.623
2.662
4202
1.820
2.808
56877

0.001
0.198
0.02¢8
0.057
0.000
0.082
0.020
0.105
0.008
0.000
0.089
0.005
0.000

-1.00

Event rate and 95% CI
—e
-0.50 0.00 0.50 1.00

Relative
weight
6.84
68.35
873
13.28
6.se
14.15
8.71
6.54
8.79
9.68
9.17
6.81

Relative
weight

Supplementary Figure 30: Forest plot of resolution of hydrocephalus
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Model

Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Model

Fixed
Random

Number Point Lower Upper Tau Standard

Studies estimate limit limit Z-value  P-value Q-value df(@) P-value I-squared Squared  Emor  Variance Tau
12 0.886 0.818 0.931 7.356 0.000 26.095 n 0.006 57.047 1431 1.210 1.464 1.196
12 0.940 0.859 0.976 5677 0.000

Supplementary Figure 31:Heterogeneity statistics resolution of hydrocephalus
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Hydrocephalus Resolution Rate

Study name

Corzo 2018
Shahrestani 2020
Arnaocut 2021
Greco 2022
Isaacs 2020
Sankhla 2022
Botella 2024
lacoangeli 2014
Margetis 2014
Raouf 2015
Botella 2019
Qiso 2025

Event
rate

0.e90
0.875
0.e62
0.750
0.e92
0.700
0.e58
0.917
0.978
0.887
0.875
0.s82
0.s40

Statistics for each study

Lower
limit
0.857
0.268
0.597
0.492
0.902
0.472
0.575
0.278
0.732
0.914
0.463
0.770
0.852

Upper
limit
0.988
0.992
0.9s8
0.202
1.000
0.859
0.997
0.985
0.98°
0.e28
0.e82
0.e88°
0.976

Z-Value

2.218
1.287
2232
1.902
3.527
1.738
2.170
1.623
2.682
4.202
1.820
2.808
5677

p-Value

0.001
0.1e8
0.026
0.057
0.000
0.082
0.020
0.105
0.008
0.000
0.0ee
0.005
0.000

-1.00

Ewvent rate and 95% CI

-0.50

0.00

0.50

X

<+

1.00

Relative
weight
684
6.35
8.73
13.28
6.86
14.15
6.71
6.54
8.79
9.66
8.17
8.81

Supplementary Figure 32: sensitivity analysis of the resolution of hydrocephalus
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Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df(Q) P-value |-squared Squared Error  Variance Tau
Fixed 11 0933 0877 0.964 7.752 0.000 17.098 10 0.072 41513 0980 1.100 1.211 0990
Random 1 0.954 0.830 0.981 6307 0.000

Supplementary Figure 33: Heterogeneity statistics sensitivity analysis of the resolution

of hydrocephalus
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Permanent shunt requirement

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper Relative Relative

rate  limit limit Z-Value p-Value weight  weight
Samadian 2018 00238 0013 0091 8472 0.000 11.69
Boogsarts 2011 0087 0020 0.141 8245 0.000 [ ] 13.50
Sankhla 2022 0077 0.019 0261 -3.376 0.001 - 7.96
Yan 2023 0.062 0.009 0.335 -2622 0.009 [l 499
Lara 2020 0.041 0017 0095 -£8.884 0.000 1277
Cinalli 2017 0.187 0.042 0477 -2078 0.028 - 7.48
Koutourousiou 2013 0.156 0.088 0.267 -4899 0.000 .- 15.28
Margetis 2014 0.026 0007 0.098 -5059 0.000 8.22
Raouf 2015 0.011 0002 0075 -4484 0.000 5.20
Botells 2019 0.125 0.017 0537 -1.820 0.089 -t 474
vorbau 2015 0.028 0.007 0.108 -4937 0.000 8.21

0.059 0.036 0.096 -10.434 0.000 ’

-1.00 -0.50 0.00 0.50 1.00

Supplementary Figure 34: Forest plot of permanent shunt requirement



Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared Emmor  Variance Tau
Fixed 1 0.067 0.048 0.052 15114 0.000 19634 10 0,033 49.069 0.343 0.331 0.110 0.585
Random 1 0.053 0.036 0.036 -10.434 0.000

Supplementary Figure 35:Heterogeneity statistics of permanent shunt requirement
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