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A New Method for Investigating Muscle Fiber Conduction
Velocity and Its Application in Diagnosis and
Rehabilitation of Neuromuscular Diseases [37]
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Abstract

Muscle fiber conduction velocity
(MFCV) represents the rate of
propagation of muscle action potential
after its generation at the
neuromuscular junction. In present
study we develop a new method of
measuring MFCV by using a tungsten
microelectrode stimulation in muscle
fiber along with a linear array of
single-fiber EMG electrode recording.
By using this method, we applied in
patients with different neuropathies
and myopathies, and evaluated the
therapeutic effects by different
rehabilitation modalities. MFCV was
measured before and after electric
stimulation therapy in 13 patients with
peripheral nerve injury induced
neurogenic muscular atrophy. Fifteen
patients with neck muscle strain were
attended for MFCV measurement
before and after ultrasound diathermy.
MFCV was measured before and after
isokinetic muscular strengthening of
quadriceps muscles in 10 patients with
sprain injury of collateral ligment of
knee. The MFCV increased from 3.04
t+ 1.22 m/sec before treatment to 3.65
+ 0.84 m/sec after treatment by

electric stimulation in patients with

nerve injury. MFCV increased from
4.13 + 1.54 m/sec before treatment to
6.45 + 1.37 m/sec after treatment by

ultrasound diathermy in patients with
neck muscle strain. In patients with
sprain injury of collateral ligment of
knee showed an MFCV result of 4.28 +

0.84 m/sec before strengthening

exercise and 4.47+ 0.73 m/sec after

strengthening exercise. There is no
significant change of MFCV in
quadriceps muscle by isokinetic
training.

The study results showed that
increased MFCV by electric stimulation
in neurogenic muscular atrophic fiber is
possibly related to a delayed
degeneration of neuromuscular
junction and its propagation to muscle
fiber membrane. The increase of MFCV
by ultrasound diathermy in patients
with neck strain is probably due to the
temperature effect. Increased
temperature may cause a change of
threshold in ion channel of muscle
membrane and increased the
propagation of muscle action potential.
The isokinetic training effect showed an
increase of muscle power as well as
increase of muscle mass in quadriceps
muscle. However, there is no definite
change of MFCV in muscle fiber after
muscular strengthening.

The conclusion was made that the
new method of measuring MFCV may
provide a  significant role in
examination and evaluation of different
neuromuscular diseases and
therapeutic effect of rehabilitation.
MFCV was increased by physical
modalities with electric stimulation and
heat therapy but not by muscle
strengthening.

Key words: muscle fiber conduction
velocity, electric
stimulation, diathermy,
isokinetic exercise
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