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Abstract—The loss of an upper extremity is one of the most
debilitating injuries one can sustain. Targeted muscle
reinnervation surgery allows greater control of myoelectric
prostheses by transferring residual arm nerves to other muscles
for myoelectric signal amplification.

1. INTRODUCTION

any people each year lose a part or all of one or

both of their upper limbs. Throughout history the

development of prostheses has been slow. Starting
with leg prostheses just for support, then to cosmetic upper
and lower limb prostheses, and finally to body powered and
myoelectric prostheses. Myoelectric prostheses seek to
improve on body powered prostheses by cutting down on
physical strain in the patient. This is achieved through the use
of electrical power, and the ability to control the prosthesis
mentally. Sometimes a patient may not have enough residual
arm muscle to generate proper myoelectric signals. Targeted
muscle reinnervation allows the nerves of the arm to be
transferred to muscle areas in the chest and back, so that nerve
impulses to the arm stimulate the new area thus amplifying
myoelectric output.

II. METHODS IV DISCUSSION

An eligible candidate for targeted muscle reinnervation is
given surgery from 11-70 months before work begins with the
prosthesis. During surgery depending on the extent of the
amputation the remaining nerves in the arm or shoulder are
transferred to muscle tissue that is no longer necessary

because of the injury.
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Once rehabilitated the patient begins work with the prosthesis.
Twelve adhesive bipolar EMG electrodes are placed on the
patient. Four at clinically evaluated locations, and eight more
chosen by an algorithm to result in maximum accuracy and
detection of the EMG signals. The signals are then amplified
and processed on a desktop computer.
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III. Results

In one extensive study by the Research Institute of Chicago
ten participants were studied using the methods described.
Five amputees that had undergone targeted muscle

reinnervation and five control participants without an

amputation. The patients attempted 72 hand motions and 108
wrist and elbow motions each on a virtual arm. If the move
was not completed within 5 seconds it was considered a
failure. The success rate for the control participants was 97%
and 88% for the TMR.
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Three of the TMR patients were chosen to participate in
physical myoelectric prostheses control. After one day they
were able to complete simple movements, and after two weeks
their ability to control the prosthesis was greatly improved.

IV. DISCUSSION

The success rate for targeted muscle reinnervation surgery
is 96%. And studies have shown great success with interfacing
the newly innervated muscles with virtual and physical
prostheses. Things that could be improved are the latency
between thought and movement, and the ease of control of the
prostheses. As well as creating more portable interfaces, and
more human looking prostheses. Also in the future with this
type of interfaces is tactile feedback. A tactile sensor is placed
on the end of the prostheses and stimulates an area on the
patients reinnervated area when moved over a surface, thus
creating a feeling of sensation in the patient.
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