Supplementary Materials

	Supplementary Table S1. Search strategies in four databases (Search Cut-off Date: March 1, 2025).

	Databases
	No.
	Query
	Results

	Pubmed
	#1
	“Mesenchymal stromal cell” OR “Mesenchymal stem cell” OR “MSC” OR “Multipotent stromal cell” OR “Wharton Jelly Cells” OR “Bone Marrow Stromal Cells” OR “Multipotent Bone Marrow Stromal Cells” OR “Bone Marrow Stromal Stem Cells” OR “Mesenchymal Progenitor Cells” OR “Multipotent Mesenchymal Stromal Cells” OR “Bone Marrow Mesenchymal Stem Cells” OR “Adipose Derived Mesenchymal Stem Cells” 
	79,346

	
	#2
	“Osteoarthritis” OR “Osteoarthritides” OR “Degenerative Arthritides” OR “Degenerative Arthritis” OR “Osteoarthrosis” OR “Osteoarthroses” OR “Osteoarthrosis Deformans” OR “Arthrosis” OR “Arthroses”
	133,280

	
	#3
	“controlled clinical trial” OR “randomized controlled trial” OR “RCT”
	809,627

	
	#4
	#1 AND #2 AND #3
	89

	Cochrane Library 
	#5
	(Mesenchymal stromal cell):ab,ti,kw OR (Mesenchymal stem cell):ab,ti,kw OR (MSC):ab,ti,kw OR (Multipotent stromal cell):ab,ti,kw OR (Wharton Jelly Cells):ab,ti,kw OR (Bone Marrow Stromal Cells):ab,ti,kw OR (Multipotent Bone Marrow Stromal Cells):ab,ti,kw OR (Bone Marrow Stromal Stem Cells):ab,ti,kw OR (Mesenchymal Progenitor Cells):ab,ti,kw OR (Multipotent Mesenchymal Stromal Cells):ab,ti,kw OR (Bone Marrow Mesenchymal Stem Cells):ab,ti,kw OR (Adipose Derived Mesenchymal Stem Cells):ab,ti,kw
	2,755

	
	#6
	(Osteoarthritis):ab,ti,kw OR (Osteoarthritides):ab,ti,kw OR (Degenerative Arthritides):ab,ti,kw OR (Degenerative Arthritis):ab,ti,kw OR (Osteoarthrosis):ab,ti,kw OR (Osteoarthroses):ab,ti,kw OR (Osteoarthrosis Deformans):ab,ti,kw OR (Arthrosis):ab,ti,kw OR (Arthroses):ab,ti,kw
	26,186

	
	#7
	(controlled clinical trial):ab,ti,kw OR (randomized controlled trial):ab,ti,kw OR (RCT):ab,ti,kw
	846,997

	
	#8
	#5 AND #6 AND #7
	144

	Web of Science
	#9
	TS=(Mesenchymal stromal cell OR Mesenchymal stem cell OR MSC OR Multipotent stromal cell OR Wharton Jelly Cells OR Bone Marrow Stromal Cells OR Multipotent Bone Marrow Stromal Cells OR Bone Marrow Stromal Stem Cells OR Mesenchymal Progenitor Cells OR Multipotent Mesenchymal Stromal Cells OR Bone Marrow Mesenchymal Stem Cells OR Adipose Derived Mesenchymal Stem Cells)
	81,698

	
	#10
	TS=(Osteoarthritis OR Osteoarthritides OR Degenerative Arthritides OR Degenerative Arthritis OR Osteoarthrosis OR Osteoarthroses OR Osteoarthrosis Deformans OR Arthrosis OR Arthroses)
	57,880

	
	#11
	TS=(controlled clinical trial OR randomized controlled trial OR RCT)
	282,851

	
	#12
	#9 AND #10 AND #11 
	250

	Embase
	#13
	('Mesenchymal stromal cell':ab,ti,kw OR 'Mesenchymal stem cell':ab,ti,kw OR 'MSC':ab,ti,kw OR 'Multipotent stromal cell':ab,ti,kw OR 'Wharton Jelly Cells':ab,ti,kw OR 'Bone Marrow Stromal Cells':ab,ti,kw OR 'Multipotent Bone Marrow Stromal Cells':ab,ti,kw OR 'Bone Marrow Stromal Stem Cells':ab,ti,kw OR 'Mesenchymal Progenitor Cells':ab,ti,kw OR 'Mesenchymal Stromal Cells':ab,ti,kw OR 'Bone Marrow Mesenchymal Stem Cells':ab,ti,kw OR 'Adipose Derived Mesenchymal Stem Cells':ab,ti,kw)
	87,557

	
	#14
	('Osteoarthritis':ab,ti,kw OR 'Osteoarthritides':ab,ti,kw OR 'Degenerative Arthritides':ab,ti,kw OR 'Degenerative Arthritis':ab,ti,kw OR 'Osteoarthrosis':ab,ti,kw OR 'Osteoarthroses':ab,ti,kw OR 'Osteoarthrosis Deformans':ab,ti,kw OR 'Arthrosis':ab,ti,kw OR 'Arthroses':ab,ti,kw)
	153,312

	
	#15
	('controlled clinical trial':ab,ti,kw OR 'randomized controlled trial':ab,ti,kw OR 'RCT':ab,ti,kw)
	244,296

	
	#16
	#13 AND #14 AND #15 
	44

	Total
	#13
	#4 AND #8 AND #12 AND #16
	527
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描述已自动生成]
Supplementary Figure S1. Sensitivity analysis of VAS score at 3, 6, and 12 months in traditional meta-analysis.
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Supplementary Figure S2. Sensitivity analysis of adverse events in traditional meta-analysis.
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Supplementary Figure S3. Subgroup analysis of VAS score after single injection MSC at 3, 6, and 12 months based on different risk of bias.
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Supplementary Figure S4. Subgroup analysis of WOMAC Score (Function) after single injection MSC at 3, 6, and 12 months based on different risk of bias.
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Supplementary Figure S5. Subgroup analysis of WOMAC Score (Pain) after single injection MSC at 3, 6, and 12 months based on different risk of bias.
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Supplementary Figure S6. Subgroup analysis of WOMAC Score (Stiffness) after single injection MSC at 3, 6, and 12 months based on different risk of bias.

[image: ]
Supplementary Figure S7. Subgroup analysis of WOMAC total score after single injection MSC at 3, 6, and 12 months based on different risk of bias.
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Supplementary Figure S8. Subgroup analysis of WORMS score (Articular cartilage) after single injection MSC based on different risk of bias.
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Supplementary Figure S9. Forest plots illustrating the subgroup analysis of single MSC injection and traditional treatment on adverse events based on different risk of bias.
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[bookmark: _Hlk192592254]Supplementary Figure S10. Funnel plot showing publication bias of WOMAC total score at different time points in traditional meta-analysis.
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Supplementary Figure S11. Funnel plot showing publication bias of WOMAC score (Function) at different time points in traditional meta-analysis.
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Supplementary Figure S12. Funnel plot showing publication bias of WOMAC score (Pain) at different time points in traditional meta-analysis.
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Supplementary Figure S13. Funnel plot showing publication bias of WOMAC score (Stiffness) at different time points in traditional meta-analysis.
[image: ]
Supplementary Figure S14. Funnel plot showing publication bias of VAS score at different time points in traditional meta-analysis.
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Supplementary Figure S15. Filled funnel plot with pseudo-95% confidence limits for WOMAC total Score at 6 months, WOMAC total Score at 12 months, VAS score at 6 months, and VAS score at 12 months.
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Supplementary Figure S16. Funnel plot showing publication bias of WOMAC total score at different time points in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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Supplementary Figure S17. Funnel plot showing publication bias of WOMAC score (Function) at different time points in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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Supplementary Figure S18. Funnel plot showing publication bias of WOMAC score (Pain) at different time points in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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Supplementary Figure S19. Funnel plot showing publication bias of WOMAC score (Stiffness) at different time points in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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Supplementary Figure S20. Funnel plot showing publication bias of VAS score at different time points in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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Supplementary Figure S21. Funnel plot showing publication bias of adverse events in network meta-analysis. A: Traditional treatment; B: single-dose MSC injection; C: repeated-dose MSC injection.
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WOMAC score (Function) at 3 months
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Chen(1) 2021 1455 1258 17 3024  14.46 17
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Heterogenety: Tau? = 0.00; Chi* = 1.14, df = 6 (P = 0.98); I* = 0%
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1.34.1 high risk of bias
Chen(1) 2021 1542 1286 17 3024  14.46 17 169%  -1.06[-1.78,-0.33] =
Chen(2) 2021 15 1093 18 3265 13.68 18 163%  -1.39[-2.13,-0.66] =
Chen(3) 2021 114 147 15 2387  14.06 15 156%  -0.86[-161,-0.11] —F—
Gupta 2016 1056 827 10 1866  7.51 10 10.0%  -0.98[-1.92,-0.04] —=
Subtotal (95% CI) 60 60 58.8%  -1.09 [1.47,-0.70] >
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Test for overall effect: Z = 5.49 (P < 0.00001)
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Matas(1) 2019 103 72 10 263 85 10 76%  -1.82[290,-0.74] —r—
Subtotal (95% CI) 42 42 41.2%  -0.98[1.48,-0.48] -
Heterogeneity: Tau? = 0.04; Chi* = 3.47, df = 3 (P = 0.32); I* = 14%
Test for overall effect: Z = 3.83 (P = 0.0001)
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Heterogenelty: Tau? = 0.00; Chi? = 4.69, df = 7 (P = 0.70); ! = 0%
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Heterogeneity: Tau? = 0.06; Chi” = 3.80, df = 3 (P = 0.28); I = 21%
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WOMAC score (Pain) at 3 months
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1.27.1 high risk of bias.

Chen(1) 2021 442 294 17 929 295 17 137%  -161[-2.40,-0.83]
Chen(2) 2021 517 296 18 1024 319 18 139%  -1.61(-2.37,-0.85]
Chen(3) 2021 3.38 1.81 15 8.67 274 15 122% -2.22[-3.15,-1.28]
Gupta 2016 324 179 10 508 224 10 123% -0.87 [-1.80, 0.06]
Subtotal (95% CI) 60 60 522%  -1.58[-2.07,-1.09]

Heterogeneity: Tau? = 0.07; Chiz = 4.05, df = 3 (P = 0.26); I2 = 26%
Test for overall effect: Z = 6.30 (P < 0.00001)
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WOMAC score (Pain) at 12 months
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WOMAC score (Stiffness) at 3 months
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1.30.1 high risk of bias
Chen(1) 2021 154 204 17 335 177 17 184%  -0.93[-1.64,-0.21] ——
Chen(2) 2021 213 129 18 3.53 1.81 18 19.4% -0.87 [-1.56, -0.18] —
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Subtotal (95% CI) 60 60 64.6%  -0.86[-1.24,-0.48] <>

Heterogeneity: Tau? = 0.00; Chi* = 0.49, df = 3 (P = 0.92); I*= 0%
Test for overall effect: Z = 4.47 (P < 0.00001)

1.30.2 low risk of bias

Lamo-Espinosa(1) 2016 2 344 10 363 2.58 10 115% -0.51[-1.41, 0.38] -
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Heterogeneity: Tau? = 0.00; Chi? = 3,62, df = 7 (P = 0.82); I = 0% + 4 55 25 T
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WOMAC score (Stiffness) at 12 months
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1.32.1 high risk of bias

Chen(1) 2021 176 24 17 335 177 17T ATT%  0.74[1.43,-0.04] e

Chen(2) 2021 041 145 18 353 181 18 138%  -1.86[-2.66,-1.06] =
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Subtotal (95% CI) 60 60 .15 [1.71, 0.59] -

Heterogeneity: Tau? = 0.15; Chiz = 5.82, df = 3 (P = 0.12); 12 = 48%

Test for overall effect: Z = 4.05 (P < 0.0001)

1.32.2 low risk of bias
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Subtotal (95% CI) 42 42 440%  -0.79[1.24,-0.34] -

Heterogeneity: Tau? = 0.00; Chi* = 0.37, df = 3 (P = 0.95); I = 0%

Test for overall effect: Z = 3.45 (P = 0.0006)

Total (95% CI) 102 102 100.0%  -0.97 [-1.28, -0.67] <>

Heterogenelty: Tau? = 0.01; Chi* = 7.34, df = 7 (P = 0.39); I = 5%
Test for overall effect: Z = 6.29 (P < 0.00001)
Test for subgroup differences: Chi? = 0.98, df = 1 (P = 0.32), 1= 0%
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WOMAC total score at 3 months
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Lamo-Espinosa(1) 2018 3826 1178 8 3825 1169 8 86% 0.00 [-0.98, 0.98] =
Lamo-Espinosa(2) 2018  20.84 39.31 8 28.08 7.66 8 8.5% -0.24[-1.23,0.74] ;. T
Subtotal (95% CI) 76 76  54.4%  -1.08 [1.71, -0.46] <&
Heterogeneity: Tau? = 0.39; Chi* = 14.66, df = 5 (P = 0.01); I = 66%
Test for overall effect: Z = 3.42 (P = 0.0006)
1.24.2 low risk of bias
Garza 2020 265 27 13 474 498 13 100%  -0.50[1.28,0.28] =7
Lamo-Espinosa(1) 2016 24.39 22.36 10 37 323 10 9.0%  0.76[1.67,0.16] |
Lamo-Espinosa(2) 2016 17.06 129 10 2675 581 10 89%  -0.93[1.86,0.01] =¥ |
Lee 2025 402 2313 12 619 214 12 95%  -0.95[-1.80,-0.09] =5
Vega 2015 3 5 15 45 3 15 8.1%  -2.83[-3.88,-1.78] S
Subtotal (95% CI) 60 60 456%  -1.15[1.89,-0.41] L 4
Heterogeneity: Tau* = 0.50; Chi* = 13.48, df = 4 (P = 0.009); I* = 70%
Test for overall effect: Z = 3.05 (P = 0.002)
Total (95% CI) 136 136 100.0%  -1.11[1.56, -0.66] *

Heterogeneity: Tau? = 0.37; Chi* = 28.14, df = 10 (P = 0.002); I* = 64%
Test for overall effect: Z = 4.82 (P < 0.00001)
Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.89), I = 0%

-10 5 [ 5 10
Favours [MSC] Favours [Preoperative baseline]

WOMAC total score at 6 months

MsC Preoperative baseline Std. Mean Difference Std. Mean Difference
o

% m. 95%Cl
1.25.1 high risk of bias
Chen(1) 2021 217 1757 17 4288 18.38 17 68%  -1.15[-1.88,-0.42) =
Chen(2) 2021 19.76 14.33 18 4641 179 18 6.8% ]| — %
Chen(3) 2021 15.34 20.04 15 35.27 18.18 15 6.8% -1.01[-1.78, -0.25] o
Freitag(1) 2019 163 95 10 596 179 10 54%  -280[4.22,-186) ¢
Garay-Mendoza 2017 91.73 945 30 80.72 2041 30 72% 0.68 [0.16, 1.20] i
Gupta 2016 1496 1207 10 2631 889 10 64%  -1.08[1.97,-0.08] —
Lamo-Espinosa(1) 2018 24.56 18.17 8 3825 11.69 8 64%  -0.85[1.88,0.19] —
Lamo-Espinosa(2) 2018 17.14 9.07 8 2808  7.66 8 60%  -1.23[2.33,-0.14] ————
Subtotal (95% CI) 116 116 51.6%  -1.07 [1.83, -0.31] S
Heterogeneity: Tau? = 1.00; Chi* = 46.43, df = 7 (P < 0.00001); I* = 85%
Test for overall effect: Z = 2.76 (P = 0.006)
1.25.2 low risk of bias
Emadedin 2018 424 2157 19 678 194 19 69%  -1.23[1.93,-0.53] ——
Garza 2020 20 89 13 471 498 13 67%  -0.73[1.53,0.07) —
Lamo-Espinosa(1) 2016 23.16 581 10 37 323 10 55%  -282[4.13,-151 ¢
Lamo-Espinosa(2) 2016 19.16 323 10 2675 581 10 62%  -1.55[-257,-0.52] -
Lee 2019 267 133 12 60 17 12 6.2% -2.11[-3.14,-1.07] R —
Lee 2025 388 262 12 619 211 12 66%  -094[1.79,-0.09] e
Matas(1) 2019 138 92 10 374 128 10 59% i %
Vega 2015 2387 397 15 45 3 15 45%  -5.84[7.58,-4.10]
Subtotal (95% CI) 101 101 484%  -1.97[277,-1.47] g
Heterogeneity: Tau* = 1.03; Chi* = 35.59, df = 7 (P < 0.00001); I* = 80%
Test for overall effect: Z = 4.84 (P < 0.00001)
Total (95% CI) 217 217 1000%  -1.51[-2.09, -0.94] -

Heterogenity: Tau® =
Test for overall effect:
Test for subgroup differences: Chi* =

.11; Chi* = 97.06, df = 15 (P < 0.00001); I* = 85%
.18 (P < 0.00001)
.55, df =1 (P =0.11), = 60.7%

-“ 2 0 2 4
Favours [MSC] Favours [Preoperative baseline]

WOMAC total score at 12 months

MsC Preoperative baseline Std. Mean Difference Std. Mean Difference

r Mean DT Mean D T Weigh! Random, 95Y IV. Random, 95% CI
1.26.1 high risk of bias
Chen(1) 2021 2253 2355 17 4288 18.38 17 9.3% -0.94 [-1.65, -0.23] Sees
Chen(2) 2021 1865 147 18 4641 179 18 9.1% =2
Chen(3) 2021 134 2077 15 3527 1818 15 9.1% 2
Freitag(1) 2019 154 9 10 596 179 10 65%  -2.99[4.34,-1.63] —
Gupta 2016 1435 1007 10 2631 889 10 82%  -1.21[2.18, .
Lamo-Espinosa(1) 2018 17.98 4.83 8 3825 1169 8 B67% 214 [-3.44, —
Lamo-Espinosa(2) 2018 1262 5.57 8 28.08 7.66 8 67% -2.18 [-3.49, ot
Subtotal (95% CI) 86 86 55.6% -1.57 [-2.05, -1.09] *

Heterogeneity: Tau? = 0.18; Chi® = 10.54, df = 6 (P = 0.10); I = 43%
Test for overall effect: Z = 6.35 (P < 0.00001)

1.26.2 low risk of bias

Garza 2020 132 36 13 471 49.8 13 89% -0.93 [-1.75, -0.11] i
Lamo-Espinosa(1) 2016 21.08 3.55 10 37 3.23 10 5.0% -4.49[-6.28, -2.71] i
Lamo-Espinosa(2) 2016 16.08 2.26 10 2675 5.81 10 72% -2.32[-3.51,-1.13] S
Lee 2025 44 311 12 61.9 211 12 88% -0.65[-1.48,0.17] . |
Matas(1) 2019 149 127 10 374 128 10  78% -1.69 [-2.74, -0.64] S
Vega 2015 28 5 15 45 3 15  67% -4.01[-5.31,-2.71] .
Subtotal (95% CI) 70 70 44.4% +2.21[-3.34, -1.09] -

Heterogeneity: Tau® = 1.62; Chi® = 32.18, df = 5 (P < 0.00001); I* = 84%
Test for overall effect: Z = 3.85 (P = 0.0001)

Total (95% CI) 156 156 100.0%  -1.85[-2.39,-1.32] &
Heterogeneity: Tau? = 0.66; Chi* = 43.35, df = 12 (P < 0.0001); I* = 72% = g : 4 pr

Test for overall effect: Z = 6.79 (P < 0.00001) " '
F MSC] Fi Preoperative basel
Test for subgroup differences: Chiz = 1.05, df = 1 (P = 0.30), I = 5.2% Gvours [MSG] Favouts[Fréoperatiebaseine]
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Std. Mean Difference
1V, Random, 95% Cl

mMsC Preoperative baseline Std. Mean Difference

_StudyorSubgroup  Mean  SD Total Mean  SD  Total Weight IV. Random.95%Cl

1.23.1 high risk of bias

Chen(1) 2021 2845 657 17 2644 1379 17 19.0% 0.15-0.52, 0.83]

Chen(2) 2021 3387 841 18 3041 1243 18 19.9% 0.32[:0.34, 0.98]

Chen(3) 2021 39.02 1635 15 3427 1294 15 16.6% 0.31[-0.41,1.03]

Gupta 2016 661 192 10 67 198 10 112%  -0.04[0.92,0.83]

Subtotal (95% CI) 60 60 66.7%  0.21[-0.15,0.57]

Heterogeneity: Tau? = 0.00; Chi* = 0.53, df =3 (P = 0.91); I*= 0%

Test for overall effect: Z = 1.14 (P = 0.25)

1.23.2 low risk of bias

Lamo-Espinosa(1) 2016 99.97 6278 10 8275 36.98 10 11.0% 0.32[:0.56, 1.20]

Lamo-Espinosa(2) 2016 61.12 30.96 10 66.28  26.66 10 112%  -0.17[-1.05,0.71]

Matas(1) 2019 4915 143 10 461 184 10 114%  027[1.15,061]

Subtotal (95% CI) 30 30 333%  -0.04[-0.55,0.47]

Heterogeneity: Tau? = 0.00; Chi? = 0.99, df = 2 (P = 0.61); I = 0%

Test for overall effect: Z = 0.16 (P = 0.87)

Total (95% CI) 2 90 1000%  0.13[-0.17,0.42]

Heterogeneity: Tau®
Test for overall effect: Z = 0.84 (P

.40)

0.00; Chi* = 2.14, df =6 (P = 0.91); = 0%

Test for subgroup differences: Chi? = 0.62, df = 1 (P = 0.43), I = 0%

N

>

T -
-

-4 2 2
Favours [Preoperative baseline] - Favours [MSC]
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Experimental Control Odds Ratio 0Odds Ratio

Study or Subgroup Events otal Events Total Weight M-H.Random.95% Cl M-H. Random, 95% CI
2.3.1 high risk of bias

Chen(1) 2021 15 17 1 8 7.8% 52.50 [4.05, 680.92]

Chen(2) 2021 14 18 1 8 84% 24.50 [2.29, 262.53]

Chen(3) 2021 1" 15 1 8 83% 19.25 [1.77, 209.55]

Freitag(1) 2019 8 10 0 10  6.0% 71.40[3.00, 1696.74]

Garay-Mendoza 2017 1 30 0 31 5.9% 3.20[0.13, 81.78]

Gupta 2016 7 10 7 10 10.2% 1.00[0.15, 6.77]

Subtotal (95% CI) 100 75 46.6% 11.87 [2.75, 51.32]

Total events 56 10

Heterogeneity: Tau? = 1.64; Chiz = 9.97, df = 5 (P = 0.08); I> = 50%
Test for overall effect: Z = 3.31 (P = 0.0009)

2.3.2 low risk of bias

Garza 2020 3 13 0 13 63%  9.00[0.42 194.07] —
Lamo-Espinosa(1) 2016 3 10 110 81% 3.86[0.33, 45.57] —
Lamo-Espinosa(2) 2016 6 10 110 82%  13.50(1.20, 152.21]

Lee 2019 10 12 712 102% 357 [0.53, 23.95] —
Lee 2025 9 12 5 12 109% 4.20(0.74, 23.91] 5
Matas(1) 2019 4 10 709 9% 0.19[0.03, 1.43] ——
Subtotal (95% CI) 67 66 53.4% 2.95 [0.86, 10.09]

Total events 35 21

Heterogeneity: Tau? = 1.08; Chi? = 9.35, df = 5 (P = 0.10); I2 = 46%
Test for overall effect: Z = 1.73 (P = 0.08)

LT

Total (95% CI) 167 141 100.0% 5.67 [2.14, 15.05]
Total events 91 31

Heterogeneity: Tau? = 1.49; Chi = 22.73, df = 11 (P = 0.02); I* = 52%

Test for overall effect: Z = 3.48 (P = 0.0005)

Test for subgroup differences: Chi? = 2.03, df = 1 (P = 0.15), I* = 50.9%

0.002 0.1 1 10 500
Favours [Traditional treatment] Favours [MSC]
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WOMAC score (Function) at 3 months WOMAC score (Function) at 6 months
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WOMAC score (Pain) at 3 months WOMAC score (Pain) at 6 months
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WOMAC score (Stiffness) at 3 months WOMAC score (Stiffness) at 6 months
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VAS score at 3 months VAS score at 6 months
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VAS score at 3 months
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VAS score at 3 months

msC Preoperative baseline Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.36.1 high risk of bias
Chen(1) 2021 21.06 20.68 17 52 19.44 17 124% -1.51[-2.28,-0.73] .
Chen(2) 2021 3088 2428 18 5688 2204 18 13.0%  -1.18[-1.90,-0.47] —
Chen(3) 2021 1641 2300 15 5527 24.29 15 117%  -1.60[-2.43,-0.76] e
Gupta 2016 271 2331 10 609 197 10 10.0%  -150[-252,-0.48] ——
Lamo-Espinosa(1)2018 337 625 8 613 357 8 102%  -0.51[1.51,049] |
Lamo-Espinosa(2) 2018 237 446 8 579 1.98 0 Not estimable
Subtotal (95% CI) 76 68 57.2%  -1.29[-1.67,-0.91] >
Heterogeneity: Tau? = 0.00; Chi = 3.38, df = 4 (P = 0.50); 2= 0%
Test for overall effect: Z = 6.71 (P < 0.00001)
1.36.2 low risk of bias
Lamo-Espinosa(1) 2016 405 6.88 10 6.09 343 10 11.2% -0.36 [-1.24, 0.53] .
LamoEspinosa(2)2016 249 43 10 583  5.16 10 11.0% 067 [-158,0.23] —
Lee 2025 559 2124 12 738 126 12 115%  -0.99[-1.85,-0.13] ——
Vega 2015 4083 684 15 64 7 15 9.0%  -326[440,-212] T
Subtotal (95% CI) a7 47 428%  1.27[-2.40,-0.14] e
Heterogeneity: Tau? = 1.10; Chi? = 17.41, df = 3 (P = 0.0006); I = 83%
Test for overall effect: Z = 2.21 (P = 0.03)
Total (95% CI) 123 115 100.0%  -1.25[-1.73,-0.77] -
Heterogeneity: Tau? = 0.33; ChF = 21.14, df = 8 (P = 0.007); F = 62% % g 73 s B
Test for overall effect: Z = 5.09 (P < 0.00001)
Test for subgroup differences: Chiz = 0.00, df = 1 (P = 0.98), I = 0% Favours [MSC), Favours [Freoparative baseline]
VAS score at 6 months
MsC Preoperative baseline Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean  SD  Total Weight IV, Random, 95% CI IV, Random, 95% C1
1.37.1 high risk of bias
Chen(1) 2021 2347 2375 17 52 1944 17 84%  -1.28(2.03,-054]
Chen(2) 2021 2023 19.53 18 58.88 22,04 18 7.9% -1.81[-2.60, -1.02] e
Chen(3) 2021 218 3128 15 5527 24.29 15 7.9%  -1.16[1.95,-0.38] &
Garay-Mendoza 2017 092 129 30 23 224 30 9.2% -0.75[-1.28, -0.23] i
Gupta 2016 244 244 10 60.9 197 10 6.7% -1.58 [-2.61, -0.54] ——
LamoEspinosa(1)2018 313 443 8 613 357 8 68%  -07101.72,031] —Fr
Lamo-Espinosa(2) 2018 149 1.03 8 579 1.98 8 51% -2.58 [4.00, -1.16] hE—
Subtotal (95% CI) 106 106 51.6%  -1.28[1.70,-0.87] >
Heterogeneity: Tau? = 0.12; Chi2 = 10.22, df = 6 (P = 0.12); ' = 41%
Test for overall effect: Z = 6.07 (P < 0.00001)
1.37.2 low risk of bias
Emadedin 2018 315 3013 19 528 985 19 85%  -0.93[1.60,-0.26] ==
LamoEspinosa(1) 2016 403 616 10 609 343 10 74%  -0.40[1.28,049] —
LamoEspinosa(2) 2016 419 857 10 583 516 10 74%  -022[1.10,086] ——
Lee 2019 34 15 12 68 06 12 60%  -2.87[4.07,-168] ——
Lee 2025 533 1802 12 738 126 12 74%  1.27[2.16,-038] —E—
Matas(1) 2019 12 75 10 448 165 10 5.9% -2.45[-367,-1.23] T R
Vega 2015 3379 889 15 64 7 15 58%  -367[4.90,245] —
Subtotal (95% CI) 88 88 48.4%  -1.61[-2.49,-0.73] ~
Heterogeneity: Tau? = 1.14; Chi2 = 35.35, df = 6 (P < 0.00001); |2 = 83%
Test for overall effect: Z = 3.60 (P = 0.0003)
Total (95% CI) 194 194 100.0%  -1.44[-1.89, 1.00] >
Heterogeneity: Tau? = 0.49; Chi? = 45.78, df = 13 (P < 0.0001); 12 = 72% : ps % %

Test for overall effect: Z = 6.34 (P < 0.00001)

0
F: MSC] F: P tive basel
Test for subgroup differences: Chi* = 0.44, df = 1 (P = 0.51), 1= 0% vours [MCI, Eeveurs [reoperative fnscline]

VAS score at 12 months

Std. Mean Difference Std. Mean Difference

m.95%Cl

h risk of bias
Chen(1) 2021 2494 2742 17 52 19.44 17 112%  -1.12[1.85,-039] —t—
Chen(2) 2021 2341 20.93 18 58.88 22.04 18  10.9% -1.61[-2.38, -0.85] — %
Chen(3) 2021 16.74 3497 15 6527 2429 15 10.7%  -1.25[2.04,-045] ——
Gupta 2016 206 1729 10 609 197 10 83%  -2.08[3.22,-095] —
Lamo-Espinosa(1) 2018 137 268 8 6.13 357 8 8.3% -1.43 [-2.56, -0.29] S——
LamoEspinosa(2)2018 185 139 8 579 198 8 72%  -2.18[-349,-0.87] ——r,
Subtotal (95% CI) 76 76 56.6%  -1.48[1.85,-1.11] >
Heterogeneity: Tau? = 0.00; Chi = 3.67, df = 5 (P = 0.61); = 0%
Test for overall effect: Z = 7.86 (P < 0.00001)
1.38.2 low risk of bias
Lamo-Espinosa(1) 2016 147 252 10 6.09 343 10 9.1% -1.47 [-2.48, -0.46] .
Lamo-Espinosa(2) 2016 2 344 10 583 5.16 10 9.7% -0.84 [-1.76, 0.09] K
Lee 2025 526 2836 12 738 126 12 10.3%  -0.93[1.78,-0.08] ——
Matas(1) 2019 133 84 10 44.8 16.5 10 7.9% -2.30[-3.49, -1.12] —
Vega 2015 33 6 15 64 k4 15 6.4% -4.63 [-6.07, -3.18] &
Subtotal (95% CI) 57 57 43.4%  -1.94[-3.07,-0.80] —~——
Heterogeneity: Tau® = 1.37; Chi* = 23.25, df =4 (P = 0.0001); I* = 83%
Test for overall effect: Z = 3.34 (P = 0.0008)
Total (95% CI) 133 133 100.0%  -1.67 [-2.16, -1.19] -
Heterogenety: Tau? = 0.41; Chi? = 26.98, df = 10 (P = 0.003); I = 63% % 5 s s :

Test for overall effect: Z = 6.74 (P < 0.00001)

F MSC] i Preoperative baseli
Test for subgroup differences: Chi# = 0.56, df = 1 (P = 0.46), 12 = 0% avolisMSC], Favours [Preoperativebassie]




