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[ Abstract] Objective To systematically analyze the biomechanics of single-leg landing in cases of patel-
lofemoral pain syndrome ( PFPS) , so as to identify abnormal lower limb movement patterns and dynamic postural con-
trol mechanisms, and provide a theoretical basis for developing individualized rehabilitation programs and preventing
anterior cruciate ligament injuries. Methods This case-control study included 20 women with PFPS (the experi-
ment group) and 20 age- and sex-matched healthy controls (the control group). All performed single-leg landings off
a 30cm high box. Their lower limb kinematics and kinetics were captured using a Simi Motion motion capture system
and a Kistler 3D ground force plate. Dynamic stability indices were calculated, and stepwise multiple linear regression
was used to identify kinematic predictors of dynamic postural stability. Results Compared with the control group,
the experiment group, on average, showed significantly smaller hip flexion angles and hip internal rotation angles,
with a shift toward hip external rotation. Their knee flexion was significantly less, with smaller knee varus angles and
ankle external rotation angles with a shift toward internal rotation and greater peak ground reaction force, but a signifi-
cant increase in hip abduction and ankle plantarflexion angles. On average, the dynamic postural stability indices in
the anterior-posterior and medial-lateral directions of the experimental group increased significantly more than among

the controls. Among the control group, knee flexion angle was a negative predictor of the anteroposterior stability in-
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dex, while knee internal rotation angle had a positive relationship with the mediolateral stability index. In the experi-
mental group, ankle plantarflexion angle was a positive predictor of the mediolateral stability index. Conclusions

Healthy individuals primarily rely on coordinated movements of the knee and hip joints to maintain stability during
single-leg landing. In contrast, those with PFPS tend to exhibit insufficient knee and hip flexion, causing them to a-
dopt ankle-dominant compensation. Consequently, they experience greater impact forces on the knee during single-leg

landing, along with significantly reduced stability in both the anteroposterior (sagittal plane) and mediolateral ( fron-

tal plane) directions.
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