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Effects on neural action potentials during cast immobilization

Shota SHIMIZU - Tatsuya NAGASU * Norimitsu KAI

Department of Life Care, Teikyo Junior College

[abstract]
[Purpose] Cast (plastic) bandage immobilization is a common external fixation method used to stabilize the
body after traumatic injuries such as fractures or dislocations. However, immobilization after trauma can lead to
joint and muscle stiffness, resulting in muscle atrophy and tendon shortening. This immobilization can also cause
peripheral nerve damage, potentially affecting motor function. The aim of this study was to assess the changes in
sensory nerve action potentials following forearm cast immobilization.
[Method] Median sensory nerve action potentials were measured in the right forearms of seven healthy adult male
and female subjects. Two conditions were assessed: no casting (normal) and cast immobilization (cast). A reference
electrode was placed on the middle finger, and an active electrode was positioned proximal to the elbow joint.
Electrical stimulation was applied three times in succession, with a 5-second interval between each stimulation.
The integral value, calculated as the difference between the maximum and minimum values of the action potentials,
was determined, and the average of the three measurements was used for analysis.
[Results] There was no significant difference in the mean integral values between the normal and cast conditions.
However, a non-significant decrease was observed in the difference between the maximum and minimum values
when comparing the two conditions.
[Discussion] This study measured the effects of cast immobilization on sensory nerve action potentials. A
decrease in the amplitude of action potentials was noted in the cast group compared with the normal group. It is
suggested that forearm immobilization in a cast caused mild inhibition and edema, which affected nerve function

and reduced sensory nerve action potentials.
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