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Development of novel musculoskeletal computer simulation system capable of three
dimensional dynamic preoperative planning in total knee arthroplasty

Kuriyama, Shinichi
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We investigated the causes of complications after anterior cruciate
ligament-retaining total knee arthroplasty using a conventional computer simulator. As compared with
the normal knee analyses, excessive knee ligament tensions caused abnormal knee Kinematics after
surgery. The implant setting according to both femoral and tibial joint morphologies reduced
excessive ligament tensions and abnormal knee kinematics.

With reference to our gait analyses and the results of the conventional knee simulator, we completed
a new computer simulator that applied finite element analysis. Our new simulator can simultaneously
calculate knee joint kinematics and kinetics. With this simulator, it is possible to obtain useful
information that was previously undetectable, such as whether or not preservation of intra-articular
ligaments affects not only the knee joint kinematics but also the interarticular or implant-bone

contact stresses.
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Shinichi Kuriyama

Bi-cruciate retaining total knee arthroplasty exhibits no paradoxical anterior motion but shows excessive lateral collateral
ligament and bi-cruciate ligament tightness during knee flexion
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BCR-TKA
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Kinematic analysis of BCR-TKA using KneeSIM

: What is the optimal surgical technique?
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