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Biomechanics dwring walking for patients after anterior cruciate
ligament reconstruction

SHI Huijuan"’, DING Li', REN Shuang’, LIANG Zixuan®, HU Xiaoqing’, HUANG Hongshi*, AO Yingfang™

1. School of Biological Science and Medical Engineering, Beijing Advanced Innovation Center for Biomedical Engineering,
Beihang University, Beijing 100083, China,
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Abstract The movement pattern and the corresponding biomechanical mechanisms of patients after the anterior cruciate
ligament (ACL) reconstruction are essential factors for improving the postoperative effects and preventing secondary injuries. The
three—dimensional kinematic, kinetic data, and the surface electromyography activity data are collected bilaterally (for surgical,
intact limbs) during patients’ level walking 6 to 12 months after the ACL reconstruction (7.4 + 1.3 months). The three-
dimensional angles and moments of the knee joint are calculated. The activation levels of the bilateral rectus femoris, the vastus
medialis, the vastus lateralis, the biceps femoris, and the semitendinosus are also evaluated. It is shown that for the surgical
limb, the peak knee flexion angle and the knee flexion—extension range of motion are significantly smaller, during the loading
response, while the peak external rotation angle is significantly larger, compared with the intact limb. The surgical limb has
smaller peak knee extension moment during the loading response phase, smaller peak knee flexion moment, and external rotation
moment during the terminal stance phase compared with the intact limb. The peak activation level of the rectus femoris during
the loading response phase, and the peak activation levels of the biceps femoris and the semitendinosus during the pre—swing
phase are significantly higher in the surgical limb as compared with the intact limb. Patients have a stiffer gait pattern with a
significant smaller peak knee flexion angle during the early stance and swing phases in the surgical limb 6 to 12 months after
the ACL reconstruction. Patients also have a higher activation level of the quadriceps and the hamstring in the surgical limb
compared with the intact limb. The surgical limb also has a greater knee external rotation during the loading response phase and
a smaller external rotation moment during the terminal stance phase compared with the intact limb. The rehabilitation protocol
after the ACL reconstruction should focus on the abnormal changes in the muscle function and the gait characteristics for better
postoperative outcomes.

Keywords anterior cruciate ligament reconstruction; sports medicine; biomechanics
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