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Basic research of a dynamics on deep knee flexion
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The objective of this study was to develop a mathematical simulation model
of a total knee to analyze the motion with deep knee flexion. Traditional protocol to analyze the
knee kinematics or kinetics was using two simulation models. First one is a simple model of a lower
limb to estimate the muscle forces, and second one is the three-dimensional knee model which needs
the muscle forces as input data. There were some mismatches between the two models, because the
first model required the data of joint motions as determining parameters. We combined these models
as a single model which includes the three-dimensional knee shape. All the input data to be
required, joint angles and external forces, were able to be measured. As a result, we could analyze
the deep knee flexion by the total knee model including patellofemoral and tibiofemoral joints with
the detailed articular surfaces considering thigh-calf contact force.
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