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Abstract

Conventional elctromyography
(EMG) is a quite reliable and
frequently used method in electro-
diagnosis of neuromuscular
diseases. However, it is an invasive
and painful investigation. Efforts to
substitute needle EMG by surface
electrode registrations have not
been successful. In this study, we
try to use Doppler spectroscopy to
detect muscle fiber contractions and
set up a meaningful non-invasive
method challenging conventional
EMG.

A tungsten microelectrode
was used to insert into a single
superficial muscle fiber of rat
gastrocnemius muscle. The micro-
electrode was connected to a



stimulator providing single square
wave stimuli of 500 u s duration at

frequencies of 3 Hz. The stimulus
strength was adjusted to provide
contractions of single muscle fibers.
Dynamic scattering of coherent
moving muscle fibers causes a
Doppler shift of the original
frequency depending on their
velocity and the scattering angles.
A digital signal processor was used
to divide the current signal in the
spectral lines. The distribution of
these frequencies depends mainly
on the velocities of the movements,
and the amplitude depends on the
number of moving muscle fibers
and their distance from the muscle
surface and the detecting probe.
The study results were corres-
ponded with the electrophy-
siological findings and the spectro-
scopy.

The animal model  was
established for experimental detec-
tion of muscle fiber contractions by
signal processing of spectroscopy.
We expect the new developed
method of non-invasive EMG may
provide a valuable way in evalua-
tion of neuromuscular function and
use as a predictor in clinical
practice.
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