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Abstract
Knowledge of the kinematic and force interactions between the force-bearing

structures of the knee joint, including articular surfaces, ligaments and muscles, during
multi-joint functional activities is helpful for a better understanding of the normal
function of the joint and the mechanisms of injuries and diseases, as well as for the
planning and evaluation of subsequent treatment. Skin maker-based
stereophotogrammetry has been widely used in measuring inter-segmental motions of
human movement. However, the detailed kinematics of the articular surfaces and the
surrounding tissues cannot be measured simultaneously. Study of the internal force
interactions within the knee /n vivo thus remains a great challenge. To bridge the gap,
an approach based on the integration of medical image-based techniques and finite
element modeling methods has been developed. In this presentation, a brief
description of these developments will be given. In particular, the development of a
digitally reconstructed radiograph (DRR) based 3D fluoroscopy method and its
application to the study of the knee joint during various activities including cycling will
be presented. The new integrated approach provides a more comprehensive subject-
specific biomechanical analysis of the knee during weight-bearing functional activities.
Considering the radiation dosage involved in the fluoroscopy-based methods, the
development of a new slice-to-volume registration method using FLASH MRI for the
real-time measurement of the 3D kinematics of the knee /n vivo will also be described.
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