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Interaction between agonists in articulated motion of the thumb revealed by
cadaveric simulations
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We investigated change in the thumb-tip motion before and after the

trapeziometacarpal joint fusion in six cadavers. Tension was applied to the distal tendons of 4
extrinsic thumb muscles (extensor pollicis longus, flexor pollicis longus, abductor pollicis longus
(APL), and extensor pollicis brevis) by the servomotors, while 4 intrinsic muscles (abductor
pollicis brevis, opponens pollicis (OP), flexor pollicis brevis, and adductor pollicis) was applied
tension by weights. Thumb-tip motion was measured by a motion capture system in six different
intrinsic muscle tensions before and after the trapeziometacarpal joint fixation. The
trapeziometacarpal joint fusion reduced the length when weighted the OP and pulled the APL most.
After the joint fusion, the trajectory area of the thumb-tip was reduced to approximately 30%
compared to the intact area. Area reduced due to the trapeziometacarpal arthrodesis was mostly found

in a tolerable area in activity of daily life, however.
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