Supplementary materials

Figure 1. The pooled Lysholm scores among different subgroups

Study or After Before Weight Weight Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Chen et al. (2018) 944 22 46 568 82 46 7.2% 10.3% 37.6[35.2, 40.1] ‘=
Jiang et al. (2021 ) 857 35 20 356 53 20 56% 10.2% 50.1[47.3, 52.9] i -
Karaca et al. ( 2022 ) 854 140 41 477170 41 1.0% 9.0% 37.6 [30.9, 44.4] =
Keyhani et al. ( 2017 ) 878 39 128 617 3.2 128 57.2% 10.5% 26.1[25.2, 27.0] f
Liu et al. (2017 ) 887 48 40 686 6.1 50 86% 10.3% 20.1[17.8, 22.4] = i
Yang et al. (2017 ) 90.5 5.8 37 66.2 56 37 6.5% 10.3% 24.3[21.7, 26.9] =

-
DePhillipo et al. ( 2020 ) 86.8 38 50 515 95 50 5.5% 10.2% 35.2[32.4, 38.1] *
Yang et al. (2017 ) 90.3 87 31 642 63 31 31% 10.0% 26.1[22.3,29.9] -

A d

-
Albayrak et al. (2021 ) 86.0 64 33 541 65 33 45% 10.2% 31.9[28.8, 35.0] *
Liuetal. (2017 ) 904 58 33 643 6.7 4 1.0% 9.0% 26.1[19.3, 32.9] —i

>

-
Total (fixed effect, 95% Cl) 459 440 100.0% - 28.5[27.9, 29.2] ;
Total (random effect, 95% Cl) -~ 100.0% 31.5[26.2, 36.9] -
Prediction interval [11.1, 51.9]
Heterogeneity: Tau’ = 70.799; Chi? = 411.71, df = 9 (P < .01); I” = 98%
Test for overall effect (fixed effect): Z = 84.56 (P = 0) 40 -20 O 20 40

Test for overall effect (random effects): Z = 11.54 (P <.01)
Test for subgroup differences (fixed effect): Chi’ = 13.43, df = 2 (P <.01)
Test for subgroup differences (random effects): Chi*= 0.31,df=2 (P =.86)

Pooled mean difference (MD) in Lysholm score (postoperative minus preoperative) for each study and overall, stratified by treatment subgroup
(e.g., all-inside repair [AIR], inside-out repair [IO], partial meniscectomy [PM], and conservative management [CM]) using a random-effects
model. Squares represent study effects (size proportional to weight) and diamonds represent pooled effects; horizontal lines indicate 95%

confidence intervals (CI).



Figure 2. The pooled IKDC scores among different subgroups

Study or After Before Weight Weight Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Balazs et al. (2020 ) 87.7 131 12 64.0 104 12 0.2% 5.8% 23.7[14.2, 33.2) —i——
Chenetal. (2018) 906 45 46 527 95 46 2.3% 6.8% 37.9[34.8, 40.9] i
Karaca et al. (2022 ) 853 88 41 271148 41 0.8% 6.6% 58.2 [52.9, 63.5] i =
Keyhani et al. (2017 ) 821 35 128 536 2.1 128 42.2% 7.0% 28.5[27.8,29.2) ﬂ
Liuetal (2017) 836 37 40 511 55 50 5.8% 6.9% 32.5[30.6, 34.4] i
Tanel et al. (2024 ) 86.8 10.6 64 643 134 64 1.2% 6.7% 22.5[18.3, 26.7] =
Thaunat ( 2022 ) 88.0 10.0 248 56.0 12.0 248 5.6% 6.9% 32.0[30.1, 33.9] -
Thaunat et al. ( 2016 ) 857 120 132 63.8 13.5 132 2.2% 6.8% 21.9[18.8, 25.0] -
Yang et al. (2017 ) 830 35 37 662 56 37 4.7% 6.9% 16.8 [14.7, 18.9] -

-
Albayrak et al. ( 2021 ) 774 92 33 441 78 33 1.2% 6.7% 33.3[29.2,37.4] -
Balazs et al. (2020 ) 856 10.8 32 495 155 32 0.5% 6.4% 36.1[29.6, 42.6] "
Liuetal (2017 ) 822 45 33 536 6.7 41 3.2% 6.9% 28.6[26.0, 31.2] i

3

-
Balazs et al. (2020 ) 80.6 17.2 23 507 128 23 0.3% 5.9% 29.9[21.1, 38.7] EEa
DePhillipo et al. ( 2020 ) 770 20 50 665 25 50 26.8% 6.9% 10.5[9.6, 11.4] a
Yang et al. (2017 ) 851 42 31 642 63 31 3.0% 6.9% 20.9[18.2, 23.6) -

]
s

Total (fixed effect, 95% Cl) 950 968  100.0% -- 23.6 [23.2, 24.1]
Total (random effect, 95% Cl) - 100.0% 28.8 [23.2, 34.4] >
Prediction interval [ 4.6, 53.0]
Heterogeneity: Tau’ = 117.011; Chi’ = 1523.59, df = 14 (P < .01); I” = 99% L P e
Test for overall effect (fixed effect): Z = 100.86 (P = 0) -60 -40 -20 0 20 40 60

Test for overall effect (random effects): Z = 10.09 (P < .01)
Test for subgroup differences (fixed effect): Chi® = 1134.09, df = 3 (P<.01)
Test for subgroup differences (random effects): Chi’ = 8.41, df = 3 (P = .04)

Pooled mean difference (MD) in IKDC score (postoperative minus preoperative) for each study and overall, stratified by treatment subgroup
(AIR, IO, PM, CM) using a random-effects model. Squares indicate individual study estimates (weighted by precision) and diamonds indicate

pooled estimates; horizontal lines show 95% CI.



Figure 3. The funnel plots assesing publication
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(A) Lysholm Score; (B) IKDC Improvement; (C) Succus Rate.
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Funnel plots of effect size versus standard error for (A) Lysholm score improvement, (B) IKDC score improvement, and (C) treatment success

rate. Visual symmetry was used to assess potential publication bias/small-study effects.



Figure 4. The pooled IKDC scores among different subgroups

Study or Weight Weight
Subgroup Events Total (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Screpis et al. (2025 ) 93 94 44.6% 10.1% 1.0[0.9, 1.0] ‘—.
Yang et al. (2017 ) 18 31 0.6% 4.0% 0.6[0.4,0.8] e ;
R
e ———————
Chen et al. (2018) 36 46 1.3% 5.9% 0.8[0.6,0.9] —_—
Clemente et al. (2025 ) 47 54 2.4% 7.3% 0.9[0.8,0.9] —
Hatayama et al. ( 2020 ) 20 25 0.8% 4.5% 0.8[0.6, 0.9] —
Ishibashi et al. ( 2025 ) 53 59 3.2% 7.9% 0.9[0.8, 1.0] —
Karaca et al. (2022 ) 40 41 8.6% 9.3% 1.0 [0.9, 1.0] i
Liuetal. (2017) 38 40 4.2% 8.4% 0.9[0.8, 1.0] —_
Tanel et al. (2024 ) 50 64 1.9% 6.7% 0.8[0.7,0.9] — |
Thaunat ( 2022 ) 230 248 18.4% 9.8% 0.9[0.9, 1.0] &
Thaunat et al. (2016 ) 123 132 10.4% 9.4% 0.9[0.9, 1.0] —-
Yang et al. (2017) 21 37 0.8% 4.4% 0.6[0.4,0.7] —_— ;
<>
Albayrak et al. ( 2021 ) 28 33 1.3% 5.8% 0.8[0.7,0.9] —'—é
Liu et al. (2017) 29 33 15% 6.3% 0.9[0.7, 1.0] —
e
Total (fixed effect, 95% Cl) 937 100.0% -- 0.9 [0.9, 1.0] *
Total (random effect, 95% ClI) -- 100.0% 0.9 [0.8, 0.9] -
Prediction interval [0.7,1.0] —_—
Heterogeneity: Tau® = 0.005; Chi’ = 87.35, df = 13 (P < .01); I = 85% S L D B
Test for subgroup differences (fixed effect): Chi? = 24.97, df = 2 (P<.01) 04 05 06 07 08 09 1

Test for subgroup differences (random effects): Chi% = 0.21,df =2 (P = .90)

Study-specific success proportions and the pooled overall success estimate calculated with a random-effects model. Points/squares represent
individual study proportions (weighted by precision) and the diamond represents the pooled proportion; horizontal lines indicate 95% CI. Success

definitions follow each study’s criteria as reported.



Figure 5. The pooled IKDC scores among posterior versus anterior subgroups

Study or After Before Weight Weight Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Chenetal. (2018) 906 45 46 527 95 46 3.6% 14.3% 37.9[34.8, 40.9] -
Karaca et al. (2022 ) 853 88 41 271148 41 1.2% 13.9% 58.2 [52.9, 63.5] =
Yang et al. (2017 ) 830 35 37 662 56 37 73% 14.4% 16.8 [14.7, 18.9] =

L

——epER—

Keyhani et al. (2017 ) 821 35 128 536 2.1 128 66.4% 14.5% 28.5[27.8, 29.2] £
Liuetal (2017 ) 836 37 40 511 55 50 9.1% 14.4% 32.5[30.6, 34.4]
Thaunat ( 2022 ) 88.0 10.0 248 56.0 12.0 248 8.8% 14.4% 32.0[30.1, 33.9] o
Thaunat et al. ( 2016 ) 857 120 132 63.8 135 132 3.5% 14.3% 21.9[18.8, 25.0] 2

-
Total (fixed effect, 95% Cl) 672 682  100.0% - 28.8 [28.2, 29.4]
Total (random effect, 95% Cl) -~ 100.0% 324227, 421] -
Prediction interval [-3.4, 68.2] -
Heterogeneity: Tau’ = 169.413; Chi’ = 320.63, df = 6 (P < .01); I = 98% T T
Test for overall effect (fixed effect): Z = 97.85 (P = 0) -60 -40 -20 0 20 40 60

Test for overall effect (random effects): Z = 6.55 (P < .01)

Test for subgroup differences (fixed effect): chi’= 4.34,df=1(P=.04)
Test for subgroup differences (random effects): Chi2 =0.51,df=1 (P = .48)

Subgroup meta-analysis of IKDC mean difference (postoperative minus preoperative) stratified by surgical approach (posterior vs anterior) for
all-inside repair studies using a random-effects model. Diamonds represent subgroup and overall pooled effects; 95% CI shown by horizontal

lines.



Figure 6. The pooled Lysholm scores among posterior versus anterior subgroups

Study or After Before Weight Weight Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Keyhani et al. (2017 ) 878 39 128 617 3.2 128 66.5% 17.2% 26.1[25.2, 27.0] l!
Liuetal (2017 ) 887 48 40 686 6.1 50 10.0% 17.0% 20.1[17.8, 22.4] .

+

-

Chen et al. (2018) 944 22 46 568 82 46 8.3% 16.9% 37.6[35.2, 40.1] -
Jiang et al. (2021 ) 857 35 20 356 53 20 6.6% 16.8% 50.1[47.3, 52.9] : -
Karaca et al. ( 2022 ) 854 140 41 477170 41 11% 153% 37.6 [30.9, 44.4] e
Yang et al. (2017 ) 905 58 37 66.2 56 37 75% 16.9% 24.3[21.7, 26.9] &

i

S
Total (fixed effect, 95% Cl) 312 322 100.0% - 28.0 [27.3, 28.7] b
Total (random effect, 95% Cl) == 100.0% 32.5[24.7, 40.4] -
Prediction interval [ 3.4, 61.6]
Heterogeneity: Tau’ = 93.728; Chi’ = 381.54, df = 5 (P < .01); I = 99% L T
Test for overall effect (fixed effect): Z = 77.08 (P = 0) 60 -40 20 0 20 40 60

Test for overall effect (random effects): Z = 8.10 (P <.01)
Test for subgroup differences (fixed effect): ()hi2 =180.71,df=1 (P <.01)
Test for subgroup differences (random effects): Chiz =445,df=1(P=.03)

Subgroup meta-analysis of Lysholm mean difference (postoperative minus preoperative) stratified by approach (posterior vs anterior) among all-

inside repair studies using a random-effects model. Diamonds show pooled effects; 95% CI shown by horizontal lines.



Figure 7. The pooled succus rate among posterior versus anterior subgroups

Study or Weight Weight
Subgroup Events Total (fixed) (random) IV, Fixed + Random, 95% Cl IV, Fixed + Random, 95% CI
Hatayama et al. ( 2020 ) 20 25 1.6% 5.9% 0.8 0.6, 0.9] —
Liuetal. (2017) 38 40 8.4% 12.6% 0.9[0.8, 1.0] ——
Thaunat ( 2022 ) 230 248 36.7% 15.8% 0.9[0.9, 1.0] 2
Thaunat et al. (2016 ) 123 132 20.7% 15.0% 0.9[0.9, 1.0] ——_—
>
>
Chen et al. (2018) 36 46 2.7% 8.1% 0.8[0.6, 0.9] —
Clemente et al. (2025 ) 47 54 4.8% 10.5% 0.9[0.8, 0.9] — =
Ishibashi et al. (2025 ) 53 59 6.4% 11.7% 0.9[0.8, 1.0] —
Karaca et al. (2022 ) 40 41 17.2% 14.6% 1.0[0.9, 1.0] —
Yang et al. (2017) 21 37 1.5% 5.7% 0.6 [0.4,0.7] . E— ;
-
~—eau -
Total (fixed effect, 95% Cl) 682 100.0% - 0.9 [0.9, 0.9] *
Total (random effect, 95% Cl) - 100.0% 0.9 [0.8, 0.9] -
Prediction interval [0.7,1.0]
Heterogeneity: Tau” = 0.003; Chi’ = 34.07, df = 8 (P < .01); I> = 77% U N D L B
Test for subgroup differences (fixed effect): chi® =0.75, df = 1 (P=.39) 04 05 06 07 08 09 1

Test for subgroup differences (random effects): chi’= 2.70,df=1 (P =.10)
Subgroup meta-analysis of clinical success proportions stratified by approach (posterior vs anterior) among all-inside repair studies using a

random-effects model. Diamonds represent pooled subgroup and overall success rates; horizontal lines indicate 95% CIL.



Table 1. Detailed characteristics of the included studies

IKDC Lysholm
Succus
Author Y C D | A N  Before After Before After
m SD n m SD n m SD n m SD n n N
Furumatsu 201 RC Al Anterio
Japan 20 - - - - - - - - - - - - - -
(16) 4 S R r
201 Franc CS Al Posteri 13 13 13 12 13
Thaunat (17) 63.8 13.5 85.7 12 - - - - - -
e S R or 2 2 2 3 2
201 CS Al Posteri 12 12 12 12 12
Keyhani (18) Iran 53.6 2.1 82.1 3.5 61.7 3.2 87.8 39 - -
S R or 8 8 8 8 8
201 RC Al Posteri
Liu (19) China 91 51.1 5.5 50 83.6 37 40 686 6.1 50 88.7 4.8 40 38 40
T R or
201 RC C
Liu (19) China T v - 91 536 6.7 41 822 45 33 643 6.7 4.1 904 5.8 33 29 33
201 RC
Yang (20) . China S 10 - 68 642 6.3 31 851 42 31 642 63 31 903 8.7 31 18 31
201 RC Al Anterio
Yang (20) China 68 662 5.6 37 83 35 37 662 5.6 37 90.5 5.8 37 21 37
7 S R r
201 RC Al Anterio 52.7 90.5 56.8 94.4
Chen (21) China 46 9.5 46 4.5 46 8.25 46 225 46 36 46
8 S R r 4 9 1 4
Hatayama 202 RC AI Posteri
- - - - - - - - - - - - 20 25
(24) 0 Japan S R or 25




Albayrak 202 Turke RC C
- 441 7.8 33 774 92 33 541 65 33 86 64 33 28 33
(25) 1 y S 33
202 RC Al Anterio
- - - - - - 356 53 20 857 35 20 - -
Jiang (26) 1 China S R r 20
202 Turke CS Al  Anterio 27.1 148 853 8.7 477 17.0 853 14.0
41 41 41 41 40 41
Karaca (27) 2 y S R r 41 2 1 2 8 3 2 7 1
202 RC C 16 10.
495 155 32 856 32 - - - - - - - -
Balazs (22) 0 USA S M - 2 8
202 RC Al 16 13.
- 64 104 12 87.7 12 - - - - - - - -
Balazs (22) 0 USA S R 2 1
202 RC 16 17.
50.7 12.8 23 80.6 23 - - - - - - - -
Balazs (22) 0 USA S PM - 2 2
DePhillipo 202 RC 86.7
0 - 66.5 25 50 77 2 50 515 95 50 375 50 - -
(23) 0 USA S 50 5
202 Franc CC Al Posteri 24 24 24 23 24
56 12 88 10 - - - - - -
Thaunat (28) 2 e S R or 8 8 8 0 8
202 Franc CC Al 10.
- 643 134 64 86.8 64 - - - - - - 50 64
Tanel (29) 4 e S R 64 6
Clemente 202 RC Al Anterio
- - - - - - - - - - - - 47 54
(30) 5 Italy S R r 54
202 RC 63
. 0 - - - - - - - - - - - - - 93 94
Screpis (32) 5 Italy S 6




202 RC Al Anterio 18
Japan
Ishibashi (31) 5 S R r 0 - - - - - - - - - - - - 53 59

AIR: all-inside repair; CM: conservative management; 1O: inside-out repair; PM: partial meniscectomy; Y: year; C: country; D: design: I: intervention; m: mean; A: approach.
IKDC: International Knee Documentation Committee; KOOS: Knee injury and Osteoarthritis Outcome Score. RCT: Randomized clinical trial; CS: cross-sectional study; RCS: Retrospective cohort study; CCS:

case-control studies




