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Analysis of Knee Joint Stress During Drop Jump Landing in
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Abstract: Objective To analyze the differences of von Mises stress distribution in knee cartilage and meniscus in
female with generalised joint hypermobility (GJH) and healthy female during drop jump landing. Methods The
kinematic and ground reaction force ( GRF) characteristics of knee joint in female with GJH and healthy female at
the moment of peak vertical GRF (VGRF) during loading phase of drop jump landing were collected. The knee
joint reaction force was calculated via inverse dynamics, and the combined force of knee joint along long axis of
the femur was applied as the load. Based on three-dimensional (3D) finite element model of a female knee joint,
numerical simulations were performed separately during drop jump landing of subjects in two groups, and von
Mises stresses and stress distribution of knee cartilage and meniscus were calculated. Results At the moment of
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peak VGRF during drop jump landing, knee flexion and valgus angles in GJH group and control group showed a
statistical significance ( P<0.05). Compared with control group, knee flexion angle decreased and valgus angle
increased in GJH group. During drop jump landing, GJH group bore larger stress inside the knee joint, and stress
distribution in weight-bearing areas of the medial and lateral tibiofemoral compartments was uneven, while the

lateral femoral cartilage lateral condyle, the anterior and middle lateral of lateral tibial cartilage, the anterior angle

and body lateral margin of lateral meniscus were stress concentration sites. Conclusions For females with GJH,

the stability of knee joint decreases and force lines change in jumping events, due to the increased range of

motion of knee joint and relaxation of joint capsule, which increases the risk of cartilage and meniscal injury in

lateral knee joint. During jumping sports, females with GJH should especially prevent knee joint injury caused by

altered force lines in frontal plane of knee joint.
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