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Abstract Received: April 7,2015  Accepted: Dec. 16, 2015
Objective: The purpose of this study is to find the optimum training conditions for
selective strengthening of the vastus medialis oblique muscle over vastus lateralis.
Methods: For this purpose, a musculoskeletal model of lower limb was developed
by OpenSim software. Using a detailed tibiofemoral and patellofemoral joint mod-
eling and six muscular branches for components of quadriceps femoris muscle on
the other hand, training conditions were simulated in isometric, isokinetic and iso-
tonic modes. For each training condition, the motion kinematic and external force
was applied to the model. After analyzing the inverse dynamics, the force of each
component of quadriceps femoris muscle was obtained through the statical optimi-
zation. Impact of knee angle, speed of movement, external loading level and axial
tibial rotation on activity rate of vastus medialis oblique to vastus lateralis muscle
was investigated based on the model.

Results: The results showed that the knee angle affect on this ratio and the highest
ratio could be obtained in angles close to full extension of knee. Speed of move-
ment and external load level would not affect the ratio. Meanwhile axial tibial
rotation could affect this ratio in a way that increasing tibial external rotation was
associated with increasing the ratio.

Conclusion: The results indicate that high-speed isokinetic training with highest
levels of tibial external rotation in angles close to full extension of knee can resulte
in increasing the maximum activity ratio of vastus medialis oblique to vastus lat-
eralis muscle.

Keywords: knee joint, musculoskeletal model, vastus medialis oblique, vastus lat-

eralis, axial tibial rotation
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