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Effect of Quadriceps Femoris Muscle on Patella Dislocation by Three Dimensional
Musculoskeletal Ligament Femoropatellar Joint Model
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Knee osteoarthritis (OA) becomes a major public issue, but a strategy to prevent the disease has not established yet
because there is no accurate method to measure an internal movement of the knee of patients. Thus a mechanical model
and a standard of evaluation of the disease are needed. Until now, there are few studies to develop the model including
patellofemoral joint, allowance of joint movement and ligaments. Thus this study develops a three-dimensional
musculoskeletal ligaments knee model composed of patellofemoral and femorotibial joints with kinematics and
allowance. Then we calculate the effect of patellar motion on lateral vastus muscle by using the developed model. As a
result, it can be confirmed that lateral vastus muscle do not only affect patellar motion.
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Figure 1 (a) Model coordination such as anterior (Ant), posterior (Post), medial (Med), lateral (Lat), superior (Sup), Inferior (Inf),
flexion, external (Ext), internal (Int), valgus (Val), and varus (Var). (b) Overall model.
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Figure 2 (a) Ligaments viewed by anterior. (b) Ligaments viewd by poseterior. Bundles of ligaments. (c) Joint cartilage.
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Figure 3 Degree of patellar rotation (varus-valgus)
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Figure 4 Degree of patellar rotation (Internal-External)
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