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Biomechanical study of the subtalar joint using a three-dimensional robotic
joint simulator
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The purposes of this study were to investigate biomechanical characteristics

of the subtalar joint and to develop a new ligament reconstruction procedure reproducing normal
joint stability and kinematics. A three-dimensional robotic joint simulator was used to repeat joint
motion in cadaveric foot specimens. The calcaneofibular ligament has a role to stabilize the
subtalar joint. We acquired the data of in situ force and stabilizing contribution of the ligament
during joint motion. Using the data we investigated appropriate initial tension of the grafted
ligament to achieve normal hindfoot function. As a result, condition of 30 N of the initial tension
reproduced joint stability and kinematics closest to the normal condition. These results will
contribute to acquire better outcome following treatment of ankle ligament injury by understanding
biomechanical characteristics of the ligament and improving operative procedures.
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