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eFigure 14. Subgroup analysis of leg pain scores on 12" post-operative month.
eFigure 15. Subgroup analysis of leg pain scores on 24™ postoperative month.
eFigure 16. Sensitivity analysis of leg pain between decompression and decompression
with fusion groups (excluding Chan 2019a and Chan 2019b).

eFigure 17. Funnel plot of clinical satisfaction.

eFigure 18. Sensitivity analysis of clinical satisfaction between decompression and
decompression with fusion groups (excluding Bridwell 1993; Yone 1996).

eFigure 19. Funnel plot of complication rates.

eFigure 20. Subgroup analysis of complication rates.

eFigure 21. Sensitivity analysis of complication rates between decompression and
decompression with fusion groups (excluding Bridwell 1993; Yone 1996).

eFigure 22. Funnel plot of reoperation rates.

eFigure 23. Subgroup analysis of reoperation rates for short-term follow-up.
1



eFigure 24. Subgroup analysis of reoperation rates for long-term follow-up.
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eFigure 1. Risk of bias summary of included RCTs.
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eFigure 2. Risk of bias of included RCTs.
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eFigure 3. Funnel plot of ODI.
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eFigure 4. Subgroup analysis of ODI on the 37! post-operative month.

Decompression Fusion Mean Diff. Weight
Study N  Mean SD N Mean SD with 95% ClI (%)
Cohort studies
Austevoll 2016 211 216 173 202 217 164 —M— -0.10[ -3.35, 3.15] 13.44
Austevoll 2020 285  -20 176 285 -19.4 184 —m— -0.60[ -3.56, 2.36] 15.26
Hua 2021 24 248 38 36 257 45 —l-— -0.90[ -3.09, 1.29] 2145
Heterogeneity: T° = 0.00, I = 0.00%, H = 1.00 - -0.64[ -2.18, 0.91]

Test of 8 = 0;: Q(2) = 0.16, p = 0.92

RCT

Ghogawala 2016 26 19.3 7.50817 19 16.6 7.50817 —-— 270[ -1.74, 7.14] 847
Austevoll 2021 130 173 1225 125 196 125 W ! -2.30[ -2.60, -2.00] 41.38
Heterogeneity: T = 9.92, I’ = 79.36%, H* = 4.85 e -0.31[ -5.11, 4.49]

Test of & = 6: Q(1) = 4.85, p = 0.03 !
Overall - -1.02[ -2.47, 0.42]
Heterogeneity: ° = 1.29, I’ = 53.05%, H’ = 2.13
Test of © = 6: Q(4) = 9.16, p = 0.06

Test of group differences: Q,(1) = 0.02, p = 0.90
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eFigure 5. Subgroup analysis of ODI on the 12" post-operative month.

Decompression Fusion Mean Diff. Weight

Study N  Mean sD N Mean SD with 95% ClI (%)
Cohort studies E
Ghogawala 2004 20 274 157 14 14 15.7 | ———=———— 1340 268, 24.12] 2.18
Sigmundsson 2015 (B<L) 96 185 16.2 201 21.3 16.4 + -2.80[ -6.77, 1.17] 10.52
Sigmundsson 2015 (B>L) 92 15 203 253 176 16.5 + -260[ -6.80, 1.60] 9.82
Austevoll 2016 218 233 185 224 21 18.2 - 230[ -1.12, 572] 12.48
Staartjes 2018 30 139 166 51 14 15.8 —q— -010[ -7.36, 7.16] 4.33
Chan 2019 84 -20.1 216 342 -26.1 17.9 ' —— 6.00[ 154, 10.46] 9.08
Austevoll 2020 285 222 182 285 205 17.7 -l 170[ -1.25, 465] 14.49
Hua 2021 24 218 22 36 208 26 . 100[ -0.27, 227] 2326
Heterogeneity: 1° = 5.28, I* = 63.93%, H’ = 2.77 0 1.31[ -0.86, 3.48]
Test of 6, = B Q(7) = 17.14, p = 0.02 !

|

:
RCT ;
Ghogawala 2016 26 141 522037 19 127 522937 —;I— 1.40[ -1.69, 4.49] 13.84
Heterogeneity: 1° = 0.00, I’ = %, H’ = . < 140[ -1.69, 4.49]
Test of 8; = 6;: Q(0) =0.00,p =. E

|
Overall p 124] -0.41, 289]
Heterogeneity: 1° = 2.63, I’ = 48.47%, H® = 1.94
Test of 6, = 6 Q(8) = 17.18, p = 0.03 :
Test of group differences: Q,(1) = 0.00, p = 0.96 E
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eFigure 6. Subgroup analysis of ODI on the 24" post-operative month.

Decompression Fusion Mean Diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies '
Park 2012 20 15.45 706 25 1 7.09 —I— 445[ 029, 861] 1048
Forsth 2013 655 27 1959 651 27 1953 L 3 0.00[ -2.12, 2.12] 12.49
Sigmundsson 2015 (B <L) 70 183 17.9 125 19.9 17.8 —i— -160[ -6.82, 362 9.33
Sigmundsson 2015 (B>L) 71 145 19.7 143 176 16.5 + 310 -8.11, 1.91] 955
Staartjes 2018 33 153 17.7 51 142 16 —— 110 -6.21, 841] 7.22
Chan 2019 71 151 207 72 -303 20.7 1 —M— 1520 841, 21.99] 7.71
Hua 2021 24 188 2 36 192 2.1 . 040[ -146, 0.66] 13.15
Heterogeneity: T° = 23.66, I’ = 90.47%, H* = 10.49 “- 1.86] -2.16, 5.88]
Test of 8, = 8;: Q(6) = 26.11, p = 0.00 !

1
RCT :
Forsth 2016 66 21 18 67 25 19—l 4.00[ -10.29, 2.29] 8.20
Ghogawala 2016 26 184 101196 19 125 10.1196 + 590[ -0.09, 11.89] 8.51
Austevoll 2021 19 186  1.275 121 183 1275 [ | 0.30[ -0.02, 0.62] 13.37
Heterogeneity: 1° = 10.38, I = 67.86%, H’ = 3.11 «,- 069 -3.75, 5.13]
Test of 6, = 6;: Q(2) =5.16, p = 0.08

‘
Overall 0 143 -146, 4.33]
Heterogeneity: 1° = 16.27, I° = 94.40%, H’ = 17.85
Test of 6, = 6;: Q(9) = 31.53, p = 0.00
Test of group differences: Q,(1) =0.15, p=0.70 Jl
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eFigure 7. Sensitivity analysis of ODI between decompression and decompression

with fusion groups (excluding Chan 2019a and Chan 2019b).

Drecomprassion Fusion Mean Diff. Weight
Study M Mean sD M Mean SD with 85% CI (%)
3 Months X
Ghogawala 2016 26 19.3 7.50817 19 166 7.50817 L= 270[ -1.74, 7.14] 254
Austevall 2016 211 216 173 202 217 16.4 —.— 040[ -3.35 315 403
Austevoll 2020 285 20 176 285 194 18.4 0B0[ -3.56 236 457
Austevoll 2021 130 173 1225 125 196 1.25 230[ -260, 200] 1225
Heterogeneity: 17 =1.29,1" =53.05%, H =2.13 4.02[ -247, 0.47]

&
1
[ ]
Hua 2021 24 2438 38 38 257 45 = 090[ -3.09, 1.29] 840
Testof 8 = 8 Q(4) =9.16, p = 0.06 !

1

]

1

1

1

& Months

Ghogawala 2016 26 19.3 507102 19 165 807102 N 270[ -207, TAT] 226
Staartjes 2018 s 182 155 41 189 136 48— 070[ -T24, 534 132
Heterogeneity: T = 0.00, I = 0.00%, H = 1.00 ql.— 152[ 234, 538

Testof 8 =6 Q(1)=088, p=041

12 Months

Ghogawala 2004 20 274 157 14 14 15.7 — = 1340[ 268 2412] 052
Sigmundsson 2015 (B <L} 9% 185 162 201 213 164 —mr 280[ 67T, 147] 302
Sigmundsson 2015 (B> L) gz 15 203 253 176 165 —m 260[ -680, 1.60] 278
Ghogawala 2016 26 141 522937 19 127 522937 . 140[ -1.69, 449] 431
Austevoll 2016 218 233 185 224 21 18.2 im— 230[ 112, 572 376
Staartjes 2018 0 139 166 51 14 158 ——8— 040[ -7.36, TA6]  1.09
Austevall 2020 285 222 182 285 205 17.7 . 170[ -1.25, 465 459
Hua 2021 24 215 22 36 208 26 ] 100[ -0.27, 227] 947
Heterogeneity: T = 0.00, 1" = 0.00%, H' = 1.00 Y 088[ -0.08 1.85)

Test of B = 8: Q(T) = 12.35, p = 0.09 |

1

24 Months |

Forsth 2013 855 27 19.59 851 27 1953 » 0.00[ -212, 212] &80
Sigmundsson 2015 (B <L} 70 183 179 125 199 178 —al— 1B0[ -B82, 362 195
Sigmundsson 2015 (B> L} 71 145 197 143 176 65 —m 340[ 811, 1.91] 209
Forsth 2016 86 21 i@ 67 25 19 —=—— 400 -10.29, 229] 141
Ghogawala 2016 26 184 101136 19 125 10.11%35 —— 590[ -0.09, 11.89] 154
Staartjes 2018 33 153 177 51 142 16— 110 -621, 841] 108
Austevoll 2021 19 186 1275 121 183 1275 [ ] 0.30[ -0.02, 0.62] 12.22
Hua 2021 24 135 2 36 192 21 - 0.40[ -148, 0.66 10.19
Heterogeneity: 7 = 0.07, 1" =8.20%. H =1.09 ] 01 -0.41, 053
Testof 6 = 6 Q(T) =597, p=025 |

|

Overall L] 0.07[ -0.ET, 0.7
Heterogeneity: T = 1.31,1° = 76.59%, H' = 4.27 |

Test of B = 6 Q(22) = 173.71, p = 0.00 i

Test of group differences: Cu{31=5.24, p=0.16 :
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eFigure 8. Funnel plot of back pain scores.
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eFigure 9. Subgroup analysis of back pain scores on 3" post-operative month.

Decompression Fusion Mean Diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies

Austevoll 2016 212 36 27 202 31 23 i 050[ 0.02, 0.98] 0.93
Austevoll 2020 285 -33 29 285 -36 29 —-7 0.30[ -0.18, 0.78] 0.96
Hua 2021 24 23 5 36 24 8 —t— -0.10[ -0.46, 0.26] 1.69
Heterogeneity: T° = 0.05, I = 52.48%, H> = 2.10 ol 0.20[ -0.16, 0.57]

Test of 8, = 6;: Q(2) = 4.23, p = 0.12

RCT

Austevoll 2021 130 3.38 .1925 125 325 .195 | 0.13[ 0.08, 0.18] 96.42
Heterogeneity: T = 0.00, I' = .%, H” =. ' 0.13[ 0.08, 0.18]

Test of 8 = 68; Q(0) = 0.00, p = .

Overall * 0.13[ 0.08, 0.18]
Heterogeneity: ° = 0.00, I = 0.00%, H = 1.00 ;

Testof 8 = 8;: Q(3) = 4.30, p = 0.23

Test of group differences: Qu(1) = 0.15, p = 0.70
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eFigure 10. Subgroup analysis of back pain scores on 24™ post-operative month.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies i
Park 2012 20 12 22 25 24 188 —— -1.20[ -2.39, -0.01] 8.33
Forsth 2013 655 3.5 3264 651 3.2 2604 . 0.30[ -0.02, 0.62] 10.62
Sigmundsson 2015 (B<L) 73 81 282 130 223 282 - | -1.42[ -2.23, -061] 9.53
Sigmundsson 2015 (B>L) 76 273 3.2 148 3.36 274 —I-r -0.63[ -1.42, 0.16] 0.57
Lattig 2015 (EF+) 33 19 36 69 17 3 —.— 0.20[ -1.13, 1.53] 7.89
Lattig 2015 (EF-) 18 1.1 3 20 29 26 —@— -1.80[ -3.58, -0.02] 6.48
Staartjes 2018 33 2 21 51 28 286 + -0.80[ -1.86, 0.26] 8.76
Chan 2019 71 15 44 72 47 32 | —l— 320[ 194, 446] 8.11
Hua 2021 24 17 5 36 18 6 ‘ -0.10[ -0.39, 0.19] 10.67
Heterogeneity: 1° = 1.63, I° = 93.73%, H” = 15.96 - -0.23[ -1.14, 067
Test of B, = 8;: Q(8) = 52.70, p = 0.00

|

RCT '
Forsth 2016 66 26 25 67 36 29 —I—I -1.00[ -1.92, -0.08] 9.19
Austevoll 2021 119 3.33 205 121 3.67 .2075 [ ] -0.34[ -0.39, -0.29] 10.85
Heterogeneity: 1° = 0.1, I = 49.17%, H’ = 1.97 & -0.50[ -1.06, 0.05]

Testof 0, = 6: Q(1) = 1.97, p = 0.16

Overall - -0.31[ -1.03, 0.40]
Heterogeneity: 1° = 1.22, I’ = 96.28%, H” = 26.90
Test of 8, = 6;: Q(10) = 63.06, p = 0.00

Test of group differences: Qy(1) = 0.25, p = 0.62
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eFigure 11. Sensitivity analysis of back pain between decompression and

decompression with fusion groups (excluding Chan 2019a and Chan 2019b).

Decomprassion Fusion MMean Diff. Weight
Study M  Mean SD M  Mean 5D with 95% CI (%)
3 Months :
Austevoll 2016 212 36 27 202 31 23 :-.- 050[ 002, 098 515
Austevoll 2020 285 33 29 285 36 29 - 030[ -0.18. 078 517
Austevall 2021 130 3.38 .1925 125 325 195 - 0.13[ 0.08, 018 603
Hua 2021 24 23 5 36 24 B » 010 -0.46, 026 551
Heterogeneity: T° = 0,00, 1” = 0.00%, H* = 1.00 fl 013 0.08, 018
Testof8 =8 Q(3)=4.30, p=023 |
I
6 Months :
Staartjes 2018 35 23 2 41 28 2 —.—:— 050 -1.40, 0.40] 378
Heterogeneity: 1 = 0,00, 1° = %, H = ‘I. 050 -1.40. 0.40]
Testof8 =8 QD) =000, p=. i
|
12 Months '
Kleinstueck 2012 54 24 369 156 24 29 —— 000[ -0.97. 097] 358
Sigmundsson 2015 (B<L) 100 .86 298 213 268 298 - -182[ -253. -1.11] 441
Sigmundsson 2015 (B> L} 97 295 3.01 207 391 326 —! 096[ -1.73, -0.19] 421
Alvin 2016 25 36 242 75 25 245 —— 110[ 001 221] 348
Austevall 2016 216 39 29 224 33 28 :-.- 080[ 0.09, 111 505
Staarfjes 2013 38 27 23 51 27 28 — 000[ -1.12. 112] 313
Austevoll 2020 285 38 29 285 33 26 'r-.~ 050[ 005 085 525
Hua 2021 24 1.8 5 36 19 T - 010 -0.42. 022] 560
Heterogeneity: T = 0.70, I° = 87.87%, H = 825 4‘- 0D10[ -0.74 054

Testof B =B Q(7) = 45.43, p = 0.00

24 Months
Park 2012 20 1.2 22 25 24 1.58 —— 120[ -239, -001] 295
Forsth 2013 653 3% 3264 651 32 2604 0.30[ -0.02, 062 561

-

Sigmundszon 2015 (B <L) 73 &1 282 130 223 282 —0— 142[ 223 -081] 408
Sigmundsson 2015 (B=L) e 273 312 148 336 274 — D63[ -1.42, 016] 412
Lattig 2015 (EF+) 33 19 36 89 17 3 —®—  020[ -1.13, 153] 283
Lattig 2015 (EF-) 1B 11 3 20 29 26 —@— -180[ -3.58 -002] 181
Forsth 2016 66 26 25 BT 36 29 . -1.00[ -1.82, -0.08] 372
Staartjes 2018 33 2 21 51 28 28 . -0.80[ -1.86, 0.26] 3.3
Austevoll 2021 19 333 205 121 367 2075 [ 0.34[ -0.39, -0.29] 6.02
Hua 2021 24 17 5 36 18 B | -010[ -0.39, 0.19] 568
Heterogeneity: T = 0.25, 1 = 85.32%, H = 6.81 Q: 052[ -0.92. -0.12]
Testof 8 =8 Q(9) = 32.99, p = 0.00 !
1

Overall Q' -023[ -0.52. 0.08]
Heterogeneity: T° = 035, I = 96.69%, H' = 32.16 |

Test of 8 = 8: Q(22) = 255.31, p = 0.00 |

Test of group differences: Q.(3)=1228 p=0.01 E

4 2 0 2
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eFigure 12. Funnel plot of leg pain scores.
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eFigure 13. Subgroup analysis of leg pain scores on 3"¢ post-operative month.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% Cl (%)

Cohort studies

Austevoll 2016 210 3 3198 24 26 |— B —— 0.60[ 0.05, 1.15] 11.64
Austevoll 2020 285 -3.7 3.2 285 -44 33 —=———  070[ 0.17, 1.23] 12.07
Hua 2021 24 22 6 36 2 6 —l— 0.20[ -0.11, 0.51] 24.74
Heterogeneity: 1° = 0.04, I = 42.01%, H = 1.72 | —e— 0.44[ 0.10, 0.78]

Test of 8 = 6;: Q(2) = 3.30, p = 0.19

RCT

Austevoll 2021 130 267 203 125 248 205 ' M 0.19[ 0.14, 0.24] 51.55
Heterogeneity: 7 = 0.00, I’ = .%, H’ = L 0.19[ 0.14, 0.24]

Test of 8 = 8: Q(0) = -0.00, p = .

Overall - 0.30[ 0.09, 0.51]
Heterogeneity: 7° = 0.02, I = 48.35%, H’ = 1.94 i

Test of § = 6;: Q(3) = 5.58, p = 0.13

Test of group differences: Q,(1) = 1.98, p =0.16

o 5 1 15
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eFigure 14. Subgroup analysis of leg pain scores on 12" post-operative month.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies E
Kleinstueck 2012 54 34 3.39 156 23 382 —@— 1.10[ -0.05, 2.25] 8.03
Sigmundsson 2015 (B<L) 98 4.04 3.26 210 439 3.27 —I—:— -0.35[ -1.13, 0.43] 11.07
Sigmundsson 2015 (B>L) 99 1.94 3.37 268 3.17 3.46 —ll— . -1.23[ -2.02, -0.44] 10.99
Austevoll 2016 212 36 29 215 3 3 —— 0.60[ 0.04, 1.16] 13.19
Staartjes 2018 30 16 22 51 18 27 —'— -0.20[ -1.34, 0.94] 8.10
Chan 2019b 84 -39 37 342 42 36 —-I— 0.30] -0.56, 1.16] 10.33
Austevoll 2020 285 35 3 285 27 29 e 0.80[ 0.32, 1.28] 13.89
Hua 2021 24 16 5 36 15 5 -- 0.10[ -0.16, 0.36] 15.65
Heterogeneity: 1° = 0.35, I” = 78.82%, H’ = 4.72 - 0.15] -0.34, 0.64]
Test of 8, = 8 Q(7) =25.71, p = 0.00 '
i
RCT :
Inose 2022 28 158 163 30 204 236 —I—-— 046 -1.51, 059] 876
Heterogeneity: T° = 0.00, I’ = %, H’ =. 046 -1.51, 0.59]
Testof 8 =6;: Q(0) =-0.00,p =. E
i
Overall ’ 0.09] -0.36, 0.55]

Heterogeneity: T° = 0.33, 1> = 76.30%, H’ = 4.22
Test of 8, = 8;; Q(8) = 27.13, p = 0.00

Test of group differences: Q,(1) = 1.05, p = 0.30

1
1
1
1
1
|
2 4 0 1 2
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eFigure 15. Subgroup analysis of leg pain scores on 24" post-operative month.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies 1
Park 2012 20 24 253 25 25 18 —-:— -010[ -1.37, 1.17] 2.96
Forsth 2013 655 3.5 3264 651 3.2 3.254 m- 0.30[ -0.05, 0.65] 18.21
Sigmundsson 2015 (B<L) 68 365 362 120 43 341 —-—:ﬁ -0.65[ -1.67, 0.37] 4.32
Sigmundsson 2015 (B>L) 76 2.03 3,57 114 258 3.39 —— -0.55[ -1.56, 0.46] 4.45
Lattig 2015 (EF+) 33 37 35 69 38 34 —s— 0.10[ -1.52, 1.32] 238
Lattig 2015 (EF-) 18 34 32 20 35 34 : -0.10[ -2.21, 2.01] 1.14
Staartjes 2018 33 21 31 51 21 26 ‘ 0.00[ -1.23, 1.23] 3.12
Chan 2019 71 -38 37 72 -45 39 1 0.70[ -0.55, 1.95] 3.04
Hua 2021 24 14 5 36 14 5 - 0.00[ -0.26, 0.26] 22.86
Heterogeneity: 1° = 0.01, I’ = 7.05%, H’ = 1.08 ‘9 0.05[ -0.17, 0.27]
Test of 6 = 6;: Q(8) = 6.40, p = 0.60 1

1

RCT |
Forsth 2016 66 36 33 67 32 3.1 —L=——  040[ -0.89, 1.49] 3.88
Austevoll 2021 119 281 215 121 3.08 215 | -0.27[ -0.32, -0.22] 31.71
Inose 2022 23 239 242 28 276 3.21 : -0.37[ -1.96, 1.22] 1.94
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00 [ -0.27[ -0.32, -0.21]

Test of 8, = 8;: Q(2) = 1.47, p = 0.48

Overall < 0.06[ -0.29, 0.17]
Heterogeneity: 1~ = 0.04, I = 44.51%, H’ = 1.80
Test of 6, = 6;: Q(11) = 18.20, p = 0.08

Test of group differences: Qp(1) = 7.58, p = 0.01

T T
-2 -1 1] 1 2
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eFigure 16. Sensitivity analysis of leg pain between decompression and decompression

with fusion groups (excluding Chan 2019a and Chan 2019b).

Decompression Fusion Mean Diff. Weight
Study M  Mean 3D H Mean SD with 95% CI (%)
3 Months :
Austevoll 2015 210 3 3 198 24 2.6 :_._ 0G0[ 003 1.15 524
Austevoll 2020 285 -37 3.2 285 44 3.3 ' — i 070 017, 1.23] 533
Austevoll 2021 130 267 203 125 2458 205 I D19 014, 0.24] 574
Heterogeneity: T = 0.02,1° = 48.35%, H = 1.94 0.30[ 0.09, 0.51]

1
Hua 2021 24 22 & 36 2 6 -l 020[ -0.11, 0.51] 7.1
I
L 4
Testof & =6 Q(3) =558 p=0.13 :

I

I

]

]

6 Months
Staartjes 2015 35 17 25 4 17 23 —a— poo[ -1.08 108 24

Heterogeneity: T = 0.00, 1° = %, H' =. * 0.00[ -1.08, 1.08]

Testof & =6 Q(0)=0.00,p=.

12 Months
Kleinstueck 2012 54 34 339 156 23 382 L m—— 1.10[ -0.05 225 219
Sigmundsson 2015 (B<L) 98 4.04 3326 210 439 327 —O— 0.35[ -1.13, 0.43] 367
Sigmundsson 2015 (B=>L) 99 194 337 268 347 346 —@— | 1.23[ -2.02, -0.44] 382
Austevoll 2016 212 38 29 215 3 3 —— 060 0.04, 1.16] 513
Staartjes 2015 | 16 22 51 18 27 —— 0.20[ -1.34, 0.94] 222
Austevoll 2020 285 35 3 285 27 28 e 0.80[ 0.32, 1.28 573
Hua 2021 24 18 5 3 15 5 E 3 0.10[ -0.16, 0.38] 763
Inose 2022 28 158 163 30 204 236 — W 0.45[ -1.51, 0.59] 2.50
Heterogeneity: T = 0.39, 1" = 80.12%, H' = 5.03 -‘ 0.07[ -0.45, 0.58]
Test of & =8 Q(7) = 27.03, p = 0.00 :

)
24 Months :
Park 2012 20 24 253 25 25 18 s 010[ -1.37, 1.17] 188
Forsth 2013 655 35 3264 651 32 3.254 . 3 0300 -0.05, 0.65] 6.84
Sigmundsson 2015 (6<L) 68 365 362 129 43 341 — @ 065[ -1.67, 0.37] 2.60
Sigmundsson 2015 (B> L) 76 203 357 114 258 3139 —.—:— -0.55[ -1.56, 048] 287
Lattig 2015 (EF+} 33 37 35 69 35 34 — m—— 010[ -1.52, 1.32] 157
Lattig 2015 (EF-) 18 34 32 20 35 34 - 010[ -2.21, 2.01] 078
Forsth 2016 B8 36 33 67 32 3.1 — - D40[ -0.68, 149] 238
Staartjes 2015 33 21 31 51 21 286 — 0.00[ -1.23, 1.23] 198
Austevoll 2021 M9 281 215 121 308 215 B 0.27[ -0.32, 022] 873
Hua 2021 24 14 5 3 14 5 - 0.00[ -0.26, 0.26] 763
Inose 2022 23 239 242 28 276 321 ' 0.37[ -1.96, 1.22] 130

Heterogeneity: T = 0.04, 1" = 4539% H = 1.33
Testof & = B: Q(10) = 15.99, p = 0.10

008 031, 0.14]

Overall
Heterogeneity: T = 011, 1" = 90.05%, H' = 10.05
Test of 6 = 6 Q(23) = 195.82, p = 0.00

010 -0.10, 0.30]

Test of group differences: Qu{3) =6.00, p=0.11

-2 -1
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eFigure 17. Funnel plot of clinical satisfaction.
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eFigure 18. Sensitivity analysis of clinical satisfaction between decompression and

decompression with fusion groups (excluding Bridwell 1993; Yone 1996).

Decompression Fusion Odds Ratio Weight
Study Yes No Yes No with 95% ClI (%)
Herkowitz 1991 1 14 24 1 —a— . 0.03[ 0.00, 0.28] 3.86
Matsudaira 2005 15 3 13 6 ——8——231[ 048, 11.12] 6.19
Kim 2012 46 11 49 9 —I— 0.77[ 0.29, 2.02] 10.91
Kleinstueck 2012 38 16 125 20 —| 0.38[ 0.18, 0.81] 13.39
Park 2012 13 7 14 1 + 146 043, 490] 8.64
Rampersaud 2014 29 17 88 45 -l 0.87[ 0.43, 1.75] 14.05
Austevoll 2016 135 82 158 67 . 0.70[ 047, 1.04] 17.81
Forsth 2016 45 21 43 24 - 1.20[ 0.58, 2.46] 13.78
Chan 2019a 40 15 55 4 —l— . 0.19[ 0.06, 0.63] 8.94
Hua 2021 23 1 35 1 l 0.66[ 0.04, 11.04] 243
Overall ‘ 0.66[ 0.41, 1.09]

Heterogeneity: T° = 0.28, I = 58.60%, H’ = 2.42
Test of 6 = 6 Q(9) = 21.08, p = 0.01
Testof 0=0:z=-1.76, p = 0.08

11256 1/32 1/4 2
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eFigure 19. Funnel plot of complication rates.
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eFigure 20. Subgroup analysis of complication rates.

Heterogeneity: T° = 0.12, I = 48.88%, H” = 1.96
Testof 8, = 8, Q(17) = 31.57, p = 0.02

Decompression  Fusion Odds Ratio Weight

Study Yes No  Yes No with 95% CI (%)
Cohort studies :

I
Yone 1996 0 7 3 7 - : 0.14[ 0.01, 3.27] 077
Ghogawala 2004 1 19 2 12 ———— 032[ 003, 3.87] 118
Matsudaira 2005 0 18 1 18 -— 033[ 001, 873] 0.71
Kleinstueck 2012 10 46 27 130 - 105[ 047, 2.33] 7.6
Park 2012 713 6 19 —m—  171[ 047, 625] 368
Austevoll 2016 62 198 70 190 " 085[ 057, 1.26] 1269
Inui 2016 7 53 8 712 —n— 119 0.41, 3.48] 489

]
Ulrich 2017 7 78 4 42 —— 094[ 026, 3.40] 375
Staartjes 2018 3 48 4 47 —— 073[ 016, 3.46] 277
Pieters 2019 82 825 1606 7,093 [ K 044[ 035, 055] 1515
Kuo 2019 24 140 72 365 = 087[ 053, 1.43] 11.02
Austevoll 2020 34 251 47 238 u 069[ 043, 1.10] 11.41
Badhiwala 2021 16 786 29 973 - 068[ 037, 127] 933
Hua 2021 123 2 34 : 074[ 006, 863] 122

I
Heterogeneity 1° = 0.07, I = 37.23% H* =159 ¢ 072[ 056, 0.93]
Testof 6, = 6, Q(13) = 19.98, p = 0.10 !

]

I
RCT :
Bridwell 1993 0 9 5 29 -— 028[ 0.01, 559] 085
Ghogawala 2016 2 33 1 30 : 1.82[ 0.16, 21.09] 123
Austevoll 2021 60 72 96 32 - | 028[ 0.16, 0.47] 1063
Inose 2022 1 28 8 23 | 0.10[ 0.01, 0.88] 156
Heterogeneity: T = 0.00, I = 0.00%, H* = 1.00 ® 028 017, 0.47]

]
Test of 8. = 8 Q(3) = 3.07, p = 0.38 |

I

[}
Overall ¢ 065[ 049, 0.86]

I

]

I

]

I

I

1

Test of group differences: Q:(1) =10.67, p = 0.00
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T T

T T
1128 116 172 4

Favours fusion

22



eFigure 21. Sensitivity analysis of complication rates between decompression and

decompression with fusion groups (excluding Bridwell 1993; Yone 1996).

Decompression Fusion Odds Ratio Weight
Study Yes No Yes No with 95% CI (%)

Ghogawala 2004 1 19 2 12 =
Matsudaira 2005 0 18 1 18

0.32[ 0.03, 3.87] 1.21
0.33[ 0.01, 8.73] 0.74

!

Kleinstueck 2012 10 46 27 130 - 1.05[ 0.47, 2.33] 7.31
Park 2012 7 13 6 19 —m—  171[ 047, 625 379
Austevoll 2016 62 198 70 190 - 0.85[ 0.57, 1.26] 12.82
Inui 2016 7 53 8 72 — . 119 0.41, 348 5.02
Ghogawala 2016 2 33 130 1.82[ 0.16, 21.09] 1.27
Ulrich 2017 7 78 4 42 —a— 0.94[ 026, 3.40] 385
Staartjes 2018 3 48 4 47 —— 0.73[ 0.16, 3.46] 285
Pieters 2019 82 825 1,606 7,093 N 0.44[ 0.35, 055] 15.25
Kuo 2019 24 140 72 365 i B 0.87[ 053, 1.43] 11.17
Austevoll 2020 34 251 47 238 - 0.69[ 0.43, 1.10] 11.57
Austevoll 2021 60 72 9 32 - 0.28[ 0.16, 0.47] 10.79
Badhiwala 2021 16 786 29 973 ‘- 068[ 037, 1.27] 9.49
Hua 2021 1 23 2 34 0.74[ 0.06, 863] 1.26
Inose 2022 1 28 8 23 ! 0.10[ 0.01, 0.88] 1.61
Overall * 0.66[ 0.50, 0.88]

Heterogeneity: 1° = 0.13, I’ = 52.60%, H’ = 2.11 '
Test of 8 = 8;: Q(15) = 30.60, p = 0.01
Testof 6= 0:z=-2.83, p=0.00
64 18 1 8
Random-effects REML model Favours decompression  Favours fusion
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eFigure 22. Funnel plot of reoperation rates.
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eFigure 23. Subgroup analysis of reoperation rates for short-term follow-up.

Decompression  Fusion Odds Ratio Weight
Study Yes No Yes No with 95% CI (%)
Cohort studies :
Ghogawala 2004 3 17 0 14 —'»—-7 5.80[ 0.28, 121.72] 262
Matsudaira 2005 0 18 2 17 —_— 0.19[ 0.01, 4.22] 253
Rampersaud 2014 5 41 9 18 —— 0.22[ 0.08, 0.75] 9.30
Ulrich 2017 9 76 2 44 %l— 261[ 054, 12.60] 7.08
Staartjes 2018 4 47 3 48 —m— 136[ 0.29, 642 7.23
Chan 2019a 10 61 1 71 | ——B—— 1164[ 145, 9353] 483
Chan 2019b 5 79 15 327 —'-— 1.38[ 049, 391 10.89
Pieters 2019 5 484 171 5528 —- 0.33[ 0.14, 0.82] 12.24
Badhiwala 2021 18 784 28 974 -.|- 0.80[ 0.44, 1.45] 1512
Heterogeneity: 1~ = 0.80, I = 66.99%, H” = 3.03 > 0.98[ 0.45, 2.13]
Test of 6; = 8 Q(8) = 20.40, p = 0.01 i
RCT |
Bridwell 1993 0 9 1 33 » 1.18[ 0.04, 31.26] 2.30
Forsth 2016 15 53 14 53 - 1.07[ 0.47, 2.44] 12.93
Austevoll 2021 15 106 11 110 —_— 1.43[ 0.63, 3.25 12.92
Heterogeneity: 1 = 0.00, I° = 0.00%, H’ = 1.00 > 1.24[ 0.70, 2.19]
Test of B, = 8 Q(2) = 0.24, p = 0.89 E

|
Overall le 1.00[ 059, 1.70]
Heterogeneity: 1° = 0.39, I = 53.49%, H® = 2.15 :
Test of B, = 8 Q(11) = 22.24, p = 0.02 i
Test of group differences: Q,(1) = 0.22, p = 0.64 i
e 1/4 4 64
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eFigure 24. Subgroup analysis of reoperation rates for long-term follow-up.

Decompression Fusion QOdds Ratio Weight
Study Yes No Yes No with 95% CI (%)
Cohort studies '
Inui 2016 4 56 11 69 —l—'— 0.45[ 0.14, 1.48] 7.97
Kim 2012 8 49 6 52 —— 141] 0.46, 4.37] 855
Park 2012 1 19 0 25 3 3.92[ 0.15, 101.63] 1.65
Sato 2015 25 49 13 76  —— 298] 1.39, 6.38] 12.41
Vorhies 2018 351 1,723 3,183 14,843 . 0.95[ 0.84, 1.07] 19.58
Kimura 2019 2 26 4 4 —a— 0.88[ 0.15, 5.16] 4.69
Kuo 2019 17 147 75 362 —IJ 0.56[ 0.32, 0.98] 14.98
Joelson 2021 80 517 216 1,122 .. 0.80[ 0.61, 1.06] 18.41
Heterogeneity: T° = 0.20, I’ = 78.69%, H’ = 4.69 < 0.97[ 0.63, 1.50]
Test of 8, = 6: Q(7) = 16.11, p = 0.02 .
RCT
Ghogawala 2016 12 23 4 27 :—l— 3.52[ 1.00, 12.43] 7.48
Inose 2022 2 27 3 28 —@—— 0.69[ 0.11, 4.47] 4.30
Heterogeneity: T° = 0.67, I = 50.20%, H’ = 2.01 e 1.82[ 0.38, 8.70]

Test of 8, =0 Q(1) =2.01, p=0.16 |

Overall > 1.06[ 0.69, 1.64]
Heterogeneity: T° = 0.25, I = 78.69%, H’ = 4.69
Test of 6, = 8: Q(9) = 20.48, p = 0.02

Test of group differences: Qy(1) = 0.57, p = 0.45

T T

1/8 8 64
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eFigure 25. Sensitivity analysis of reoperation rates between decompression and
decompression with fusion groups (excluding Bridwell 1993).

Decompression Fusion QOdds Ratio Weight

Study Yes No Yes No with 95% CI (%)
Short-term |
Ghogawala 2004 3 17 0 14 —:—-7 5.80[ 0.28, 121.72] 104
Watsudaira 2005 0 18 2 17 ———-—— 013[ 0.01, 4221 1.00
Rampersaud 2014 5 41 9 16 —m— 022[ 006 075 421
Forsth 2016 15 53 14 53 - 1.07[ 047, 244] 634
Ulrich 2017 9 76 2 44 . 261[ 054, 12680] 3.06
Staartjes 2018 4 47 3 43 —|'l— 135[ 0.29, 642] 313
Chan 2019a 10 61 1 71 —-— 11 64[ 1.45, 9353] 2.00
Chan 2019b 5 79 15 327 - 38 049, 391 5.10
Pieters 2019 5 484 171 5528 —I—' 0.33[ 014, 082] 590
Badhiwala 2021 18 784 28 974 k] 0.80[ 0.44, 145 7.80
Austevoll 2021 15 105 1 110 B 1.43[ 083, 325 633
Heterogeneity: T = 0.42, " = 57.35%, H’ =2.34 & 1.00[ 058, 173
Test of & = 6 Q(10) = 22.22, p= 0.01 |

!
Long-term .
Kim 2012 8 49 6 52 —m— 1.41[ 046, 437] 468
Park 2012 1 19 0 25 — = 392[ 0.15, 10163] 092
Sato 2015 25 49 13 76 - 298[ 1.39, 638 673
Ghogawala 2016 12 23 4 27 — 3.52[ 1.00, 1243 411
Inui 2016 4 56 11 69 —a—- 045[ 0.14, 1.48] 437
Vorhies 2018 351 1,723 3,183 14,843 [ | 095[ 0.84, 1.07] 10.41
Kimura 2019 2 26 4 46 — 088[ 0.15, 516] 259
Kuo 2019 17 147 75 382 = 056 0.32, 098 506
Joelson 2021 80 517 216 1122 [ ] 0.80[ 061, 1.08] 982
Inose 2022 2 27 3 28 — 069[ 0.11, 447] 238
Heterogeneity: T° = 0.25, " = 76.69%, H" = 4.69 r'S 1.06[ 069, 1.64]
Test of 6 = 6 Q(9) = 20.48, p = 0.02 -

i
overall ¢ 1.02[ 074,  1.41]
Heterogeneity: T° = 0.26, I = 71.57%. H" = 3.52 !
Test of & = 6 Q(20) = 42.74, p = 0.00 !
Test of group differences: Q«(1)=0.03, p=0.86 E

B4 14 4 84
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eFigure 26. The forest plot regarding operation time compared decompression
with decompression with fusion group.

Decompression Fusion Mean Diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Forsth 2016 68 95 40 67 149 44 L 3 i -54.00[ -68.18, -39.82] 924
Ghogawala 2016 35 1244 342 31 2896 663 —l— 1 -165.20[ -190.23, -140.17] 8.78
Aihara 2018 25 875 267 16 152 454 - -64.50[ -86.52, -42.48] 8.93
Staartjes 2018 51 257 11.2 51 161 459 . 3 i -135.30[ -148.27, -122.33] 9.28
Chan 2019a 71 101.8 485 72 2282 1115 —— ‘ -126.40[ -154.65, -98.15] 8.61
Chan 2019b 84 995 494 342 1871 797 . B ‘ -87.60[ -105.44, -69.76] 9.11
Austevoll 2020 285 89 44 285 180 65 | i -91.00[ -100.11, -81.89] 9.38
Hua 2021 24 1425 342 36 158 428 —.-L -15.50[ -35.96, 4.96] 9.00
Austevoll 2021 133 104 4 129 174 6 [ | ‘ -70.00[ -71.23, -68.77] 947
Badhiwala 2021 802 152.7 88.5 1,002 170 782 B 1730 [ -25.00, -9.60] 9.40
Inose 2022 29 1477 472 31 2447 513 —— -97.00[ -121.99, -72.01] 879
Overall s -83.39[ -110.85, -55.93]

Heterogeneity: T = 2071.96, I” = 98.75%, H' = 79.97
Test of 8 = 6;: Q(10) = 409.04, p = 0.00 i
Testof 8= 0:z=-5.95,p =0.00 _ f
72‘00 -150 —12)0 —5;0 0
Random-effects REML model Favours decompression  Favours fusion
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eFigure 27. Subgroup analysis of operation time.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies i
Aihara 2018 25 875 267 16 152 454 - | -6450[ -86.52, -42.48] 8.93
Staartjes 2018 51 257 112 51 161 459 E 3 13530 -148.27, -122.33] 9.28
Chan 2019 71 1018 485 72 2282 1115 - ' -126.40 [ -154.65, -98.15] 8.61
Chan 2019 84 995 494 342 1871 797 E B . -87.60[ -105.44, -69.76] 9.11
Austevoll 2020 285 89 44 285 180 65 | ' 91.00[ -100.11, -81.89] 0.38
Hua 2021 24 1425 342 36 158 428 — 1550 -35.96, 4.96] 9.00
Badhiwala 2021 802 152.7 885 1,002 170 782 B -1730[ -25.00, -9.60] 9.40
Heterogeneity: T° = 2196.14, I’ = 97.86%, H’ = 46.80 i -76.51[ -111.89, -41.13]

Test of 8 = 8 Q(6) = 338.16, p = 0.00

RCT

Forsth 2016 68 95 40 67 149 44 3 5400[ -68.18, -30.82] 0.24
Ghogawala 2016 35 1244 342 31 2896 663 —l— -165.20 [ -190.23, -140.17] 8.78
Austevoll 2021 133 104 4 129 174 6 [ | 70.00[ -71.23, -68.77] 9.47
Inose 2022 29 1477 472 31 2447 513 B 97.00[ -121.99, -72.01] 8.79
Heterogeneity: T° = 2264.53, I’ = 97.91%, H’ = 47.96 —i— 9550 -143.17, -48.02]

Test of 8, = 8;: Q(3) = 64.85, p = 0.00

Overall e
Heterogenaity: 1° = 2071.96, I’ = 98.75%, H” = 79.97
Test of 8 = 6 Q(10) = 409.04, p = 0.00

-83.39[ -110.85, -55.93]

Test of group differences: Q,(1) = 0.40, p = 0.53

-200 -150 -100 -50
Random-effects REML model Favours decompression ~ Favours fusion
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eFigure 28. The forest plot regarding intra-operative blood loss compared
decompression with decompression with fusion group.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Forsth 2016 68 311 314 67 686 434 —i— 5-375.00[ -502.64, -247.36] 9.92
Ghogawala 2016 35 834 635 31 5137 3344 —— 5-430.30[ -543.21, -317.39] 10.37
Aihara 2018 25 878 688 16 547 306 —— 5-459.20[ -583.00, -335.40] 10.04
Staartjes 2018 51 1427 1084 51 443.3 4521 —— 5-3006{)[ -428.20, -173.00) 9.92
Chan 2019a 7 33 637 72 1088 856 [ ] ' -75.80[ -100.56, -51.04] 12.30
Chan 2019b 84 445 59 342 230.1 203.8 . 5-185.60[ -229.66, -141.54] 12.06
Austevoll 2021 133 141 134 129 429 278 -l 5-288.00[ -340.60, -235.40] 11.91
Hua 2021 24 504 108 36 1494 898 L ' -99.00 [ -135.20, -62.80] 12.17
Inose 2022 29 803 636 31 3348 2097 —— 5-254.50[ -334.07, -174.93] 11.31
Overall - 5-264.58[ -354.16, -174.99]

Heterogeneity: T = 16821.88, I” = 95.61%, H’ = 22.80

Test of 6, = 6 Q(8) = 142.52, p = 0.00

Testof 8= 0: z=-5.79, p = 0.00 :
r T T

600 400  -200 0
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eFigure 29. Subgroup analysis of intra-operative blood loss.

Decompression Fusion Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cohort studies E
Aihara 2018 25 878 688 16 547 306 —— | -459.20 [ -583.00, -335.40] 10.04
1
Staartjes 2018 51 1427 1084 51 4433 452.1 — 1-300.60[ -428.20, -173.00] 9.92
Chan 2019a 71 33 637 72 1088 856 [ ] 75.80[ -100.56, -51.04] 12.30
Chan 2019b 84 445 50 342 2301 203.8 g2 ' 18560 -229.66, -141.54] 12.06
1
Hua 2021 24 504 10.8 36 1494 898 M ' 9900[ -13520, -62.80] 12.17
Heterogeneity: T° = 21769.18, I° = 97.52%, H’ = 40.26 ——le— | 214.33[ -348.63, -80.03]
I
Test of 6, = 6;: Q(4) = 58.02, p = 0.00 !
|
I
RCT !
Forsth 2016 68 311 314 67 686 434 —m— E-375.oo[ -502.64, -247.36] 9.92
Ghogawala 2016 35 834 635 31 5137 3344 —— | 430,30 [ -543.21, -317.39] 10.37
Austevoll 2021 133 141 134 129 429 278 BB 1-288.00[ -340.60, -235.40] 11.91
Inose 2022 29 803 636 31 3348 2097 —— E-254.50[ -334.07, -174.93] 11.31
Heterogeneity: T° = 3770.11, I = 66.33%, H° = 2.97 - ' 32477 -400.31, -249.23]
I
Test of 8, =8 Q(3) = 7.83, p = 0.05 !
1
I
Overall -~ ' .264.58 [ -354.16, -174.99]
Heterogeneity: T = 16821.88, I° = 95.61%, H’ = 22.80 |
1
Test of §; = 0: Q(8) = 142.52, p = 0.00 !
1
Test of group differences: Qy(1) =1.97, p = 0.16 i
T T T 1
600  -400  -200 0
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eFigure 30. The forest plot regarding length of hospital stay compared
decompression with decompression with fusion group.

Decompression Fusion Mean Diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Forsth 2016 68 41 61 67 74 84 —M#— -330[ -5.77,-0.83] 6.75
Ghogawala 2016 35 26 9 31 42 9 B 160[ -2.04, -1.16] 9.10
Aihara 2018 25 94 863 16 16.6 7.18 —— -7.20[ -12.28, -2.12] 3.64
Staartjes 2018 51 119 .55 51 225 .625 B 106] -1.29, -0.83] 9.17
Chan 2019a 71 g 12 72 29 18 B 220[ -2.70, -1.70] 9.06
Chan 2019b 84 1 13 342 33 17 B 230[ -269 -191 9.12
Kuo 2019 164 2.3 2 437 46 17 B 230[ -262 -1.98 9.14
Austevoll 2020 285 25 24 285 64 3 [ | -3.90[ -4.35, -3.45] 9.09
Hua 2021 24 26 1 36 1.1 26 = B -850[ -9.59, -741] 8.59
Austevoll 2021 133 33 2 129 5 2 B -170[ -175 -165 920
Badhiwala 2021 802 25 26 1,002 32 24 W-o70[ -093 -047] 9.17
Inose 2022 29 116 25 31 144 3.7 —- -250[ -4.11,-0.89] 7.98
Overall @ -285[ -4.10, -1.60]

Heterogeneity: T = 4.40, I’ = 99.49%, H” = 197.85
Test of 8 = 8;: Q(11) = 377.77, p = 0.00
Testof ® = 0: z=-4.48, p = 0.00

r T T 1

-15 -10 -5 0
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eFigure 31. Subgroup analysis of length of hospital stay.

Decompression Fusion Mean Diff. Weight

Study N Mean SD N  Mean SD with 95% CI (%)
Cohort studies |

Aihara 2018 25 94 863 16 16.6 7.18 — 3-7.20[ -12.28, -2.12] 3.64
Staartjes 2018 51 119 55 51 225 625 M -106] -1.29, -0.83 9.17
Chan 2019a 71 T 12 72 29 1.8 || 1-2.20[ -2.70, -1.70] 9.06
Chan 2019b 84 1 13 342 33 17 [ | 3-2.30[ -269, -1.91] 912
Kuo 2019 164 23 2 437 46 17 B 230[ -262 -198 9.14
Austevoll 2020 285 25 24 285 64 3 [ | 1-3.90[ -4.35, -3.45] 9.09
Hua 2021 24 28 1 36 111 286 s B 3-8.50[ -9.59, -7.41] 8.59
Badhiwala2021 802 25 26 1,002 32 24 BW-070[ -093 -047] 9.17
Heterogeneity: 1° = 6.74, I” = 99.46%, H” = 186.26 - 325 -5.12, -1.38]

Test of 6, = 8;: Q(7) = 374.76, p = 0.00

RCT
Forsth 2016 68 41 61 67 74 84 —— -330[ -577,-083 675
Ghogawala2016 35 26 9 31 42 .9 B 160 -204,-1.16] 9.10
Austevoll 2021 133 33 2 129 5 .2 B 170 -1.75, -1.65] 9.20
Inose 2022 29 116 25 31 141 37 - 3-2.50[ 411, -0.89] 7.98
Heterogeneity: 7° = 0.00, I = 0.00%, H” = 1.00 [ 1470 -1.75, -1.65]

Testof 6, = 6 Q(3) = 2.76, p = 0.43

Overall <
Heterogeneity: T = 4.40, I” = 99.49%, H” = 197.85
Test of 6, = 8;: Q(11) = 377.77, p = 0.00

2.85[ -4.10, -1.60]

Test of group differences: Qo(1) =2.63, p=0.10

I
I

I

I

I

I

I

I

I

I

I

I

T T 1

-15 -10 -5 0

Random-effects REML model Favours decompression Favours fusion
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eTable 1. Search strategy

Database Strategy

Pubmed #1 "lumbar spondylolisthesis "[MeSH Terms]

#2 "decompression"[MeSH Terms] OR "laminectomy"[MeSH Terms] OR "laminotomy"[MeSH Terms] OR " spinal
fusion "[All Fields] OR " decompression and fusion"[All Fields] OR "intervertebral fusion"[All Fields]

#3 #1 AND #2

Embase #1 " lumbar spondylolisthesis "[ All Fields]
#2 "decompression"[All Fields] OR "laminectomy"[All Fields] OR "laminotomy"[All Fields] OR " spinal fusion "[All
Fields] OR "decompression and fusion "[All Fields] OR "intervertebral fusion"[All Fields]

#3 #1 AND #2

the Cochrane | #1 "lumbar spondylolisthesis"[TLLAB,KW]

Library #2 "decompression"[TI,AB,KW] OR "laminectomy"[T[LAB,KW] OR " laminotomy"[T[,AB,KW] OR "spinal fusion
"[TLAB,KW] OR "decompression and fusion "[T[LAB,KW] OR " intervertebral fusion"[TI,AB,KW]
#3 #1 AND #2
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eTable 2. Inclusion/exclusion criteria of literature

PICOS Inclusion Exclusion

P 18 years or older suffering from degenerative lumbar spondylolisthesis. 1) Isthmic spondylolisthesis.

2) Patients suffering from trauma, spinal tumors, or

infection.
I 1) Decompression alone (including open decompression and minimally invasive Operated with an anterior approach.
decompression).
2) Decompression plus fusion.
3) Each group had at least 5 patients.
C Decompression alone or decompression plus fusion. Operated with an anterior approach.
O 1) Primary outcomes including ODI, pain, clinical satisfaction, complication rates and Relevant outcomes were missing.
reoperation rates.
2) Secondary outcome included blood loss, operative time, and hospital stay.
S RCTs, prospective cohort studies, and retrospective comparative studies in our analysis. 1) Non-controlled;

2) Studies that were repeatedly published or had
qualitative outcomes;
3) Quasi-experimental studies, crossover, and

observational studies.
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eTable 3.

Risk of bias table.

1

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

N N B”|WIN

Other bias
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eTable 4. Characteristics of the Included Trials and Participants.

Number | Study Country | Study | Comparison groups Number of | Age, years Gender Grade(s) Length of Primary Outcomes Clinical satisfaction Complication details
design participants (Female/Male) of DLS follow-up
1 Inose 2022 | Japan RCT 1) decompression alone 1)28 1) 63.4£8.7 1)12/16 NA 1) 4355.3 (658.4) days VAS, reoperations rate, complication rate NA NA
2) decompression with fusion 2) 30 2) 63.5+6.8 2)20/10 2) 4573.5 (883.6) days
2 Austevoll | Norway | RCT 1) decompression alone 1) 133 1) 66.0+7.4 1) 92 /41 NA 24 months ODI, NRS, reoperations rate, complication rate NA Dural tear, surgery on the wrong
2021 2) decompression with instrumented fusion | 2) 129 2) 66.5+£7.9 2) 88 /41 side, hematoma, wound infection,
cardiovascular complications,
venous thromboembolism, urologic
complication, respiratory
complication, deterioration
3 Badhiwala | Canada | CS 1) laminectomy alone 1) 802 1) 64.4+11.6 1) 497 /305 NA 24 months reoperations rate, complication rate NA Pneumonia, deep vein thrombosis,
2021 2) laminectomy alone with fusion 2) 1002 2) 62.7+12.1 2) 654 /348 pulmonary embolism, cardiac event,
deep wound infection, stroke, sepsis
4 Hua 2021 | China CS 1) lumbar  endoscopic  unilateral | 1) 24 1) 59.0+£7.9 1)16/8 I 24 months ODI, VAS, complication rate Four scales: Macnab | Dural tears, cauda equina injury,
laminotomy bilateral decompression 2) 36 2) 59.948.6 2)26/10 criteria (24months) transient urinary retention, pleural
2) minimally invasive transforaminal effusion, incision fat liquefaction,
lumbar interbody fusion incision infection, implant
dislodgement
5 Joelson Sweden | CS 1) decompression alone 1) 597 1) 69+9.9 1) 407 /190 NA 1) 7.9 (1.8) years Reoperations rate NA NA
2021 2) decompression with fusion 2) 1338 2) 65+9.1 2) 1027 /311 2) 7.8 (1.6) years
6 Austevoll | Norway | CS 1) microdecompression alone 1) 285 1) 64.6 £9.8 1) 205 /80 NA 1) 205 (72) months ODI, NRS, complication rate NA Dural tears, nerve root lesion,
2020 2) decompression with instrumented fusion | 2) 285 2)64.8+9.2 2) 208 /77 2) 208 (73) months operation on wrong side/level, blood
transfusion, misplaced implants,
cardiac complication, superficial
wound infection, deep wound
infection, deep venous thrombosis,
lung  thrombosis, pneumonia,
urinary tract infection
7 Chan USA CS 1) minimally invasive decompression 1)71 1)723+9.7 1)39/32 I 24 months ODI, NRS, reoperations rate Four scales: the NASS | NA
2019a 2) transforaminal lumbar interbody fusion | 2) 72 2)62.1+10.6 2)40/32 satisfaction (24 months)
8 Chan USA CS 1) laminectomy 1) 84 1) 69.9 £10.5 1)41 /43 I 12 months ODI, NRS, reoperations rate NA NA
2019b 2) minimally invasive transforaminal | 2) 342 2)60.7+11.0 2)211 /131
lumbar interbody fusion
9 Pieters USA CS 1) Laminectomy 1) 907 NA 1) 544 /363 NA 24 months Reoperations rate, complication rate NA Incisional infection, unplanned
2019 2) decompression with fusion 2) 8699 2) 5448 /3251 intubation, pulmonary embolism,
progressive renal insufficiency,
stroke, cardiac arrest requiring,
myocardial infarction, deep venous
thrombosis, sepsis, septic shock, wound
disruption, pneumonia, urinary tract
infection, transfusions
10 Kuo 2019 | USA CS 1) wunilateral approach for bilateral | 1) 164 1) 68.5+9.6 1) 105 /59 NA 60 months Reoperations rate, complication rate NA Durotomy, cardiac event, kidney
decompression 2) 437 2)69.2+9.6 2) 312 /125 failure, respiratory, surgical site infection,
2) decompression with fusion urinary  tract  infection,  venous
thromboembolism
11 Kimura Japan CS 1) microendoscopic muscle-preserving | 1) 28 1) 70.0 (34-85) | 1) 17/11 I >60 months VAS, reoperations rate, complication rate NA NA
2019 interlaminar decompression 2) 50 2) 26 (46-83) 2) 34 /16
2) posterior lumbar interbody fusion
12 Staartjes Switzerl | CS 1) decompression alone 1) 51 1)52.7+8.4 1)29 /22 I 24 months ODI, NRS, reoperations rate, complication rate NA Durotomy, transient paresis, wound
2018 and 2) transforaminal lumbar interbody fusion | 2) 51 2) 53.5+11.1 2) 26 /25 infection, spondylodiscitis
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13 Aihara Japan CS 1) microendoscopic decompression 1) 25 1)62.7+9.74 1) 14 /11 NA 60 months DOI, reoperations rate, complication rate NA NA
2018 2) decompression with fusion 2) 16 2) 64.3 £ 8.98 2)6/10
14 Inui 2017 | Japan CS 1) wunilateral approach for bilateral | 1) 60 1) 69.31+8.8 1) 35 /25 L, IL, 1T 1) 38 months Complication rate, reoperation rate NA Dural tear, transient motor
decompression/bilateral  approach  for | 2) 80 2) 63.68 2) 55 /25 2) 77.9 months weakness, deep infection,
contralateral decompression symptomatic postoperative
2) decompression+ posterior lumbar hematoma
interbody fusion
15 Ulrich Switzerl | CS 1) decompression alone 1) 85 1)75.4+7.6 1) 53 /32 NA 12 months NRS, reoperations rate, complication rate NA Vascular injury, durotomy, wound
2017 and 2) decompression with fusion + | 2)46 2) 68+7.8 2)23 /23 infection, osseous infection,
implantation urosepsis, hemorrhage, wound
healing deficit
16 Vorhies America | CS 1) decompression alone 1) 6712 1) 69 1) 3936 /2776 NA 60 months Reoperations rate NA NA
2017 2) decompression with fusion 2) 68312 2)61 2) 42667 /25645
17 Ghogawal | America | RCT 1) Laminectomy 1) 35 1)66.5 = 8 1)27/8 I 48 months DOI, complications rate, reoperations rate NA Wound infection, new neurologic
a20l6 2) posterolateral fusion + pedicle screw 2) 31 2)66.7 = 72 |2)26/5 deficit, pneumonia
18 Forsth Sweden | RCT 1) decompression 1) 68 1) 677 1) 56 /12 NA 24 months ODI, VAS, complication rate, reoperation rate Three scales: satisfied, | NA
2016 2) decompression with fusion + | 2)67 2) 68+7 2)51/16 doubtful, dissatisfied(24
instrumentation months)
19 Austevoll | Norway | CS 1) decompression 1) 260 1) 66.7+10 1) 187 /73 NA 12 months ODI, NRS, complication rate Seven scales: completely | Perioperative complications,
2016 2) decompression with fusion + | 2)260 2) 66.319.6 2) 195 /65 recovered, much | patient-reported complications
instrumentation improved, slightly
improved,  unchanged,
slightly ~worse, much
worse and worse than
ever(12 months)
20 Alvin USA CS 1) decompression 1)25 1) 57.8+11.9 1) 10 /15 I 12 months VAS NA NA
2016 2) posterolateral fusion + instrumentation | 2) 25 2) 62.745.1 2) 14 /11
21 Sigmunds | Sweden | CS 1) decompression! 1) 125 1)73.8+9.3 1) 87 /38 NA 24 months ODI, VAS NA NA
son 2015 2) posterolateral fusion + instrumentation! | 2) 262 2) 68.8 £8.7 2) 202 /60
3) decompression® 3) 120 3)73.2+10.6 3) 89 /31
4) posterolateral fusion + instrumentation? | 4) 332 4)69.1 £9.1 4)270 /62
22 Sato 2015 | Japan CS 1) Laminotomy 1) 74 NA NA I 6 months Reoperations rate NA NA
2) posterior lumbar interbody fusion + | 2) 89
instrumentation
23 Lattig German | CS 1) decompression® 1)44 1)72.4+9.7 1)29/15 NA 24 months Core outcome measures index questionnaire NA NA
2015 y 2) decompression with fusion+ | 2) 76 2)673+9.3 2)63/13
instrumentation’ 3) 19 3)743+7.0 3)10/9
3) decompression* 4)21 4)69.2+7.6 4)17 /4
4) decompression with fusion+
instrumentation*
24 Rampersa | Canada | CS 1) unilateral approach for bilateral | 1) 46 1) 67.8+8.6 1)27/19 I 24 months NA Substantial clinical | NA
ud 2014 decompression 2) 133 2)62.5+10.8 2)98 /35 benefit(24 months)
2) posterior lumbar interbody fusion or
posterolateral fusion + pedicle screw
25 Forsth Sweden | CS 1) decompression 1) 655 69 NA NA 24 months ODI, VAS, reoperations rate NA NA
2013 2) decompression with fusion 2) 651
26 Park 2012 | Korea CS 1) unilateral approach for bilateral 1) 20 1)67.7+7.3 1)15/5 I 1) 54.9 months ODI, NRS Odom’s criteria: | Incidental durotomy, wound
decompression 2) 25 2)61.9%8.0 2)22/3 2) 69.4 months excellent, good, fair, poor | infection
2) posterior lumbar interbody fusion + (Last Fellow-up)
instrumentation
27 Kleinstuec | Switzerl | CS 1) decompression 1) 56 1) 73.0£38.0 1)33/23 NA 12 months Core outcome measures index questionnaire, | Two scales: good and | bleeding in/outside spinal canal,
k 2012 and 2) decompression  with fusiont+ | 2) 157 2)67.4+9.4 2) 122 /35 complication rate poor(12 months) dura lesion, wound infection,
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instrumentation

continuing pain, wound dehiscence

necrotic wound

28 Kim 2012 | Canada | CS 1) unilateral approach for bilateral 1) 57 1)67.1£9.7 1) 25 /32 I 120 months Reoperation rate Four scales: well, unwell | NA
decompression 2) 58 2) 63.71£9.7 2)42 /16 no improvement and
2) decompression and instrumented fusion death (120 months)
with or without an interbody fusion
29 Matsudair | Japan CS 1) decompression 1) 18 1)67+7 NA I 24 months Complication rate, reoperation rate Four scales: satisfied, | Deep infection, migration of a
a 2005 2) posterolateral fusion + pedicle screw 2) 19 2)68+7 slightly satisfied, slightly | pedicle screw, stenosis at an
dissatisfied, dissatisfied | adjacent level
(24 months)
30 Ghogawal | USA CS 1) laminectomy 1)20 68.8+8.0 23 /11 I 12 months ODI, complication rate, reoperation rate NA Pneumonia, major wound infection,
a 2004 2) laminectomy or laminotomy + |2)14 preexisting radiculopathy,
posterolateral fusion cerebrospinal fluid leaks
31 Yone 1996 | Japan CS 1) laminotomy 1)7 1) 69 NA NA > 24 months Complication rate Four scales: according to | Compression fracture, nonunion,
2) laminectomy or laminotomy + | 2)10 2) 68 the rate of improvement | dislocation of a Knodt hook
posterolateral fusion (= 24 months)
32 Bridwell USA RCT 1) decompression 1)9 1)72.3 33/10 NA 1) 34 months Complication rate, reoperation rate Worse, the same, | Cerebrovascular accident,
1993 2) posterolateral fusion 2) 10 2) 65.6 2) 45 months significantly better (> 24 | superficial wound infection, dural
3) posterolateral fusion + pedicle screw 3) 24 3)64.2 3) 36 months months) tear, poor lateral screw palcement
33 Herkowitz | USA RCT 1) Laminectomy 1)25 1)65+5.0 36 /14 NA 36 months NA NA NA
1991 2) posterolateral fusion 2) 25 2)63.5+52

DLS: degenerative lumbar spondylolisthesis; CS: cohort studies; RCT: randomized controlled trial; DLS: degenerative lumbar spondylolisthesis; ODI: Oswestry disability index; VAS: visual analogue scores; NRS: numerical rating scale.
! Back pain<Leg pain; 2 Back pain>Leg pain
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eTable 5. Scores of the Newcastle-Ottawa Quality Assessment Scale for 27 cohort studies.

Study Selection Comparability Outcome Total
Yone 1996 Yk K * Y %k 1. 8.0.0.8.0.8.¢
Ghogawala 2004 Yk ke %k Y %k 1.2.0.0.8.0.0.0.8 ¢
Matsudaira 2005 Y k k * 2. 8.8 1.8.0.0.8.0.8.¢
Kim 2012 Yk Kk * %k 2.8.0.0.8.0.8.¢
Kleinstueck 2012 | k%% - Yk k 1.8.2.2.0.0.8.8.¢
Park 2012 Yk Kk * Y %k k 1.2.2.8.8.8.0.8.9
Forsth 2013 Yk Kk * Y %k k 1.2.2.8.8.8.8.8.¢
Rampersaud 2014 | Yk kK - Y %k k 1.8.9.8.8.8.8 ¢
Lattig 2015 Yk Kk * Y %k k 1.2.2.0.8.8.8.8.¢
Sato 2015 Yk K * Y %k 1.8.0.0.8.8.8.¢
Sigmundsson 2015 | k%% * k 2. 8.8 1.2.0.0.8.0.0.0.8 ¢
Alvin 2016 Yk ke * * % 1. 8.0.0.8.0.8.¢
Austevoll 2016 Yk ke * %k % %k K 1.2.0.0.8.0.0.6.8 ¢
Vorhies 2017 Y %k k k * * k 1. 8.0.0.8.8.8.9
Ulrich 2017 Yk ke * % %k 1.2.2.8.8.8.8.8 ¢
Inui 2017 Y %k k * Yk Kk 2.2.0.0.8.0.8.¢
Aihara 2018 Yk ke ke * Y %k k 1. 2.2.8.8.8.8.8.1
Staartjes 2018 * * Yk ok 2.8.8.0.8.8 .
Kimura 2019 Yk Kk * % %k 1 2.0.0.8.8.8.8.1
Kuo 2019 Yk ke %k Yk k 1.2.0.0.8.0.0.0.8 ¢
Pieters 2019 Yk ke ke * Y %k k 1. 2.2.8.8.8.8.8.1
Chan 2019 Yk ke - * % 2. 8.0.0.8.8 ¢
Chan 2019 Yk ke - * % 2. 8.0.0.8.8 ¢
Austevoll 2020 Yk ke * %k % %k 1.2.0.0.8.0.0.8.8 ¢
Joelson 2021 Y %k k k - 2. 8.8 1. 8.0.0.8.8.8.
Hua 2021 Yk ke * % % %k 1.2.0.0.8.0.0.8.8 ¢
Badhiwala 2021 Yk ok ke * % %k * 1.2.2.8.8.8.8.8.4
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