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Mechanical analysis of elbow flexion in trans-humeral prostheses
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Abstract

In trans-humeral prosthesis, there is an issue that opening and closing operation of the utility hook
becomes difficult as the flexion angle of the elbow increases. The elbow pulley unit was designed to
resolve this problem. Although previous studies have suggested that the operation of the utility hook
becomes easier when using the elbow pulley unit, little effort has been done, so far, to perform realistic
investigation using dynamic or quantitative evaluation for the effect of using the pulley unit. The purpose
of this study was to evaluate the effect of the elbow pulley unit quantitatively. The traction length, force of
the control cable and the transfer efficiency were selected as the dynamic evaluation parameters. The
results of this study have demonstrated that the traction length of the control cable decreases when
using the pulley unit, as has been suggested by the previous studies. It has been also found that high
transfer efficiency is maintained when using the pulley unit. In addition, the present study has
demonstrated that the traction force of control cable is increased when using the pulley unit, on the
contrary to the prediction of the previous studies. In conclusion, the present study has demonstrated that
the use of the elbow pulley unit can assist easier operation of the trans-humeral prosthesis. It also
suggests that the use of the elbow pulley unit may not be effective for individuals with upper limb muscle
weakness.
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