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Musculoskeltal Computer Model Analysis of the Knee Reaction Forces
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Abstract
We developed the isokinetic CKC training and testing
system for ACL patients using the cycloid curve principle.
With this machine, subjects can move their foot in gradual
arc of motions and the co-—activation of quadriceps and

hamstrings were observed during all the exercise period.



The knee joint compressive and anterior—posterior (AP)
shear forces during the isokinetic CKC exercises were
calculated using the optimization method. In isokinetic
CKC exercises, anterior shear force was not observed. The
quadriceps muscles have been shown to produce various
levels of anterior translation of tibia, resulting in production
of large amounts of strain in the ACL while the hamstrings
tend to neutralize this effect. Also, increased compressive
loads across the knee joint tend to reduce anterior tibial
translation which in turn should reduce ACL strain. In ACL
deficient knees with CKC exercises, knee torque was
reduced because hip and ankle joint torque was increase for
the compensation. From a biomechanical perspective,
isokinetic CKC exercises are safer because they produce
stresses and forces that are potentially less of a threat to
healing structures. These exercises are also more functional
than isokinetic OKC exercises since they involve all of the

lower extremity muscles.
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