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Analysis of 3-Dimensional Structure of upper limb Muscles in Transradial Amputee : A MRI Case study
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Objective
The purpose of this study is to quantify the muscle volume and Surface area of the Unamputated limb and

amputated limb of upper extremity.

Subject & Methods
In this study, subject is 55-years-old male who weared myoelectric hand prosthesis with below elbow
amputation due to a industrial accident in March 2015. The subject visited the hospital once to take an
Magnetic Resonance Imaging(MRI) and the data was reconstructed in three dimensions using 3D Modeling
Software(Mimics®, Belgium). Unamputated limb was analyzed according to the length of amputated limb. And
we measured volume and surface area of muscles of the unamputated and the amputated were compared.

Results
We measured the volume and Surface area reduction ratio of the amputated side compared to the
unamputated side for each muscle group (Figure 1). Among all the muscles, the highest volume reduction
ratio was finger extensor digitorum 76.7% and the lowest reduction ratio was anconeus –0.7% (Table 1). The
highest surface area reduction ratio was extensor digitorum 59.4% and the lowest reduction ratio was
supinator -1.43% (Table 2).

Conclusion
The purpose of this study is to identify the anatomical structure of the upper limb amputee and the

attachment point of the dynamic electromyographic(EMG) sensor. This study can be used as a database for
the study on amputees and the development of artificial arm.
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Table 1. Volum reduction ratio of each muscle group on the amputated side compared to the unamputated
side



Table 2. Surface reduction ratio of each muscle group on the amputated side compared to the unamputated
side.



Figure 3. Muscle of upper limb – 3D reconstruction


