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Dexterity

Neural plasticity in dexterity reacquisition after musculoskeletal trauma

Ogasawara, Issei
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This study aimed to evaluate the lower limb dexterity in the recovery
process after anterior cruciate ligament (ACL) injury. To this end, we developed a unique device
named mDex. We further aimed to evaluate the central plasticity that contributes to the recovery of
dexterity; however, this aim was not completed due to technical limitation. Six ACL reconstructed
athletes were assessed with the mDex. The athletes were asked to perform a precise target pursuing
task with their legs, and their lower limb movements were quantified with mDex. The complexity,
smoothness, and accuracy of their limb movements were evaluated. The results showed that the
ACL-reconstructed limb showed high complexity, less smooth, and moderately accurate pattern as
compared to the uninvolved leg, suggesting that the ACL reconstruction contributes to regain
excellent inter-joint coordination. Reconstruction may help not only rebuilding the ligamentous
structure but also restoring a dexterity of the movement.
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a. InNo.3, ankle and knee of the involved limb showed a highly complex motion pattern. a. Involved limb of No.3 showed a less smooth motion pattern as compared to un-involved limb;
b. InNBi2, the involved limb had a less complex motion pattern than that of the uninvolved limb. however, there was no side to side difference in the smoothness of the mDex movement.
Contrary to intuition, it was reported that the complexity of joint movement increases b. Involved limb of No.2 showed less smooth motion patterns in knee, hip and mDex movement.

with the postoperative progress.
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showed small errors in bath limbs. The range of motions of both limbs were almost the same.
NGI2 showed a large error in the involved limb. The range of motion of the involved limb was smaller than that of the un-involved limb.
No.3 also showed a relatively large error in the involved limb.
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