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Developement of a Knee Joint Ligament Reconstruction Evaluation Device
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A knee joint ligament reconstruction evaluation device was developed. This device
consisted of a novel knee joint fixation rig attached to a material testing machine, a 6-axis force
sensor and inertial measurement units. This device was capable of controlling all 6 degrees of freedom of
the knee. Experiments were performed on an artificial resin knee joint and a porcine knee joint. They
were used to determine the effects of various reconstruction techniques and artificial ligament materials
on the knee joint load and range of motion. As a result, the load/displacement curves for artificial
ligaments were different from those of natural ligaments. In addition, this device was capable of
measuring the 6-axis load contributions and the rotational motion caused by the individual ligament
bundles within the knee joint. The result of this research determined the different functions of
different ligament bundles and supported the effectiveness of double bundle reconstruction techniques.
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