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CLINICAL

NOTES

Electrical Stimulation in Treating Spasticity
Resulting from Spinal Cord Injury

ARSI’HAC’1‘. Bajd T, Gregoric IV. Vodovnik I,, Benko H: Electrical stimulation in treating spasticit? resulting from
spinal cord injury. Arch Phys Med Hehabil 6651~517,
1985.
l
To study the efficacy of electrical stimulation in treating spasticity of six spinal cord injured patients. transcutaneous electrical nerve stimulation (TENS) was applied to the dermatomes belonging to the same spinal cord level as
the selected spastic muscle group. Spasticity was assessed in knee extensors by a pendulum test in which the knee
,joint angle of a swinging lower leg was recorded with an electrogoniometer. TENS was found to produce a noticeable
decrease of spasticit! in three of the patients, but had little effect on the others.
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Fig l--Knee joint goniogram displaying moderate spasticity of
knee extensors. Starting angle (horizontal position of the lower
leg). resting angle (vertical position of the lower leg). and amplitude of first swing are denoted.
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been relaxing for five minutes prior to the first measurement.
During the two hours between the second and third measurements the patients were sitting in the wheelchair and received
no therapeutic treatment.

General Data on Six Spinal Cord Injured Patients
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RESULTS

A relaxation index R was defined as the ratio between the
amplitude of the first swing 4, and the difference between the
starting and resting angle 4,) (fig 1). In normal subjects this
ratio was found to be 1.6. therefore the relaxation index was
normalized as follows’: R = $,/I .6$,]. Thus, Rr 1 would signify a nonspastic limb whereas R<l would quantify various
degrees of spasticity.
To improve the reliability of the proposed measurement the
pendulum tests were performed ten times one after another at
30-second intervals. At such fast repetitions of the measurements the test itself influences the next tests and the degree of
spasticity is usually lessened. To quantify this repetitive testing
the average value of ten relaxation indices was calculated and
denoted as Rio. In previous work’ we found that in the same
patient the parameter R varies considerably from day to day.
while Rio shows steady values describing some base line of
the patient’s spasticity.
The first series of ten pendulum tests was performed prior
to the application of electrical stimulation, the second series
was performed immediately after the treatment. while the third
series of tests was made two hours thereafter. The patients had
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The results obtained for the average relaxation index R,,,
are shown in figure 2. In patients I, 5. and 6. spasticity significantly decreased immediately after the stimulation. The
difference in R,() before and after the application of TENS was
0.32 in patient I, 0.68 in patient 5 and 0.41 in patient 6. The
patients’ descriptions of their state of spasticity were consistent
with the measurements.
Patients I and 5 reported a decrease
of spasticity after TENS. Patient 6 claimed that he had never
been as relaxed as after the stimulation.

DISCUSSION
When the relaxation indices obtained before and after the
electrical stimulation are compared. TENS appears to have
reduced spasticity in three of six patients. However. the stimulation seems to be effective only for a short time. not more
than two hours. With TENS, sensory information is delivered
predominantly through the large diameter afferent fibers conveying information from the mechanoreceptors
to the spinal
cord. The decrease of spasticity is presumably due to electrical
stimulation of the large diameter afferent fibers. The important
role of afferent stimulation in decreasing spasticity is also evident from the positive results obtained by spinal cord stimulation.7
To speculate on the specific neurophysiologic
mechanisms
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2-Relaxation

before and after application of TENS

ELECTRICAL

STIMULATION
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rcsponGble for the ei‘fect seems to be premature at present. CM
any of’ the proposed mechanisms such as I,, autogenetic
inhibition.
Rcnshaw inhibition.
reciprocal inhibition or decreased u-motoneurone
excitability may be involved. The Cdct
remain\ that with basically unspecific stimulation. specific and
beneficial improvements can be obtained. Perhaps the diffuse
stimulation applied at the periphery or in the spinal cord ;ICtivatcs the atrophied inhibitory synapses but has no effect on
the active excitatory synapses whose efficacy is already at
k:ituration level.”
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