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Effects of Gait Retraining on Biomechanical Characteristics of Patients After Anterior

Cruciate Ligament Reconstruction Surgery
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Abstract; To explore whether gait retraining intervention has an effect on the biomechanical characteristics of patients with anterior
cruciate ligament reconstruction for subsequent research and treatment. A search of biomedical databases, including PubMed, was
performed up to December 2024. The search terms used were "anterior cruciate ligament reconstruction, gait retraining" in Chinese
and "gait retraining, ACL reconstruction" in English. Two researchers then performed literature screening and quality assessment.
Subsequently, meta—analysis was performed using statistical analysis software, with kinematics, kinetics, and gait parameters serving
as outcome indicators. The results showed that a total of 7 studies were included and all 7 were high quality literature with a total of
256 patients and 6 biomechanical indicators. Among them, knee range of motion (SMD=0.62,95% CI.0.36~0.88,p<0.05), knee
impulse (SMD=-0.68,95% CI. -1.03 ~-0.33,p<0.05), and walking speed (SMD=-1.40,95% CI. —1.88 ~-0.92, p<0.05) showed
significant improvement in gait retraining All showed significant improvement after the intervention. However, the changes in knee
moments, step length and step frequency were not statistically significant (p>0.05). Therefore, gait retraining can be used as a
rehabilitation therapy for patients after ACL reconstruction, but individualized and customized programs are needed to maximize the
improvement of their exercise capacity and quality of life.
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#2 gait retraining OR gait training OR gait
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2.4 Meta HTER

Meta S3HrZ5R PR IZRNT ACLR g 1A 12450
Lh SMD R, Horb, THUS /R BESETT ROM(SMD=0.62,95%Cl;
0.36~0.88, p<0.05) T i (SMD=-0.68,95%CI; ~1.03~-0.33,
p<0.05) FlIH33 (SMD=-1.40,95%CI: —1.88~-0.92, p<0.05) B A ¢
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WK 3 Fs, BN ACLR 53 B35 325
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Decker2004 8 219 3.42 8 2008 3.58
Colin2017 18 294 52 18 27.7 53
Garcia2024 30 11.42 397 30 742 38
B1I122019 30 33 145 30 247 1.39 —i— 0.58 [ 0.07, 1.09] 2555
52021 32 9% 632 93 5 —— 0.54 [ 0.04, 1.03) 27.36
Overall g 0.62[ 0.36, 0.88]
Heterogeneity: T° = 0.00, I = 0.00%, H = 1.00

Test of 8 = 6;: Q(4) = 3.20, p =0.53

Testof 6 =0:2=4.72, p=0.00

—f— 88— 0.49(-045, 143] 749
—t—— 0.32[-0.33, 0.96] 16.08
—M—1.02[ 048, 1.55] 2352
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1) Knee joint moment

Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Colin2017 18 109 23 18 115 26 ——W— -0.24[-0.88, 0.40] 38.30
Garcia 2024 30 4827 1505 30 5562 19.12 —— -0.42(-0.93, 0.08] 61.70
Overall | -0.35( -0.75, 0.05]
Heterogeneity: 7 = 0.00, I* = 0.00%, H = 1.00
Testof 8, =6,:Q(1)=0.19, p = 0.66
Testof@=0:z=-1.74,p =0.08
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2) Knee joint impulse

Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Decker 2004 8 34 15 8 54 26 —_—— -0.89(-1.87, 0.09] 12.89
Collin 2017 18 44 .16 18 5 .15 —— -0.38[-1.02, 0.27] 29.57
Hartigan 2017 38 .035 .02 38 .06 .04 —— -0.78[-1.24, -0.32) 57.55
Overall - -0.68 [ -1.03, -0.33]
Heterogeneity: ° = 0.00, I = 0.00%, H* = 1.00
Testof 6, = 6;:Q(2)=1.21,p=0.55
Testof 8=0:z=-3.78, p=0.00
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W e b B Gt # 8 X, TEIUAA 2 TR UR & &
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1) Speed

Treatment Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Decker 2004 8 146 03 8 126 17 L 1.55(0.48, 262) 20.19
iLH 2011 32 93 06 32 .84 07 - 1.36[0.83, 1.90) 79.81
Overall e 1.40[0.92, 1.88]
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00
Testof 8, =8:Q(1)=0.09, p=0.76
Testof8=0:z=571, p=0.00

5 1 1.5 2 25
2) Step length
Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Decker2004 8 1.66 15 8 156 1 T - 0.72[-0.24, 1.68] 1162
Garcia 2024 30 .6123 .0397 30 .6068 .0391 = 0.14[-0.36, 0.64] 42.75
ik 2011 32 2445 73 32 225 73 ] 0.03[-0.46, 0.51] 45.63
Overall e 0.15[-0.17, 0.48]

Heterogeneity: 7° = 0.00, I = 0.00%, H’ = 1.00
Test of 8, = 6: Q(2) = 1.60, p = 0.45
Testof @ =0:z=0.93,p=0.35

5 0 5 1 15
3) Frequency
Treatment Control Hedges'sg  Weight
Study N Mean SD N Mean SD with 95% CI (%)
Decker 2004 8 93 06 8 9 .09 +il 0.37 [-0.56, 1.31] 47.69
LHE 2011 32 178667 .08 32 160833 .09 — 207 [ 147, 267] 52.31
Overall —~ e 1.2 [ -0.40, 2.92]

Heterogeneity: 1° = 1.28, I = 88.83%, H' = 8.95
Test of 8, = 8;: Q(1) = 8.95, p = 0.00
Testof8=0:z=148,p=0.14
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