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The Effects of Surface Electrical Stimulation
on Spasticity in Spinal Cord Injured Patients

Seong Woo Kim, M.D., Chang |l Park, M.D., Joong Son Chon, M.D.
You Chul Kim, M.D., Ji Cheol Shin, M.D. and Yong Wook Kim, M.D.

Department of Rehabilitation Medicine and Reserach Institute of Rehabilitation Medicine,
Yonsei University College of Medicine

The current available treatment methods of spasticity are consisted of physical therapies, medi-
cations, surgeries, injections of phenol or botulinum, and electrical stimulations. The purposes
of this study were to evaluate the effectiveness of surface electrical stimulation in reducing spasti-
city in the spinal cord injured patients, to find out carry-over effects of electrical stimulation
and to find out the factors influencing the effects of the treatment,

The subjects were 10 quadriplegics with the cervical cord injuries. The electrical stimulation
was applied to the antagonists of major spastic muscles of the knee joints for 2 wecks. The
evaluation of spasticity were done by using the modified Ashworth scale, beats of ankle clonus,
patellar tendon reflex(latency and amplitude), and relaxation index of patellar knee by pendulum
test before and after treatment sessions.

The results of the study revealed no statistically significant changes in relaxation index, modi-
fied Ashworth scale, ankle clonus and the latency and amplitude of patellar tendon reflex(P <
0.05), however there were tendencies of improvement in relaxation index and modified Ashworth
scale after the stimulations. We could not find out statistically significant factors influencing the
effects of the surface electrical stimulation.

Further investigations to assess the mechanism of electrical stimulation and the adquate para-
meters of electrical stimulation in a larger population of subjects will be needed.
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Fig 1. Pendulum test in normal adult.

B

AEA A BERA7A 0] P wX s 47 29

210318 AAtel Faglenl 108 F BEdel 2
Wl EFARARE WY WA soll e o
3 A gEED BEE Pt e Al

Quk” g AARAARA w AEFG FHE ASE
FAsto] £RA ALH FZ £ o= T8 A
& o dedle THUA Bulsle] AAH 8 A

=

e dosle B9 AYT AW 4 YES
ahsiek.
AAE FARAN} A, LE, 2BdL To

zbstAl vt B9 wernz sEddt o)
@ aawel G 9 Wl Akl 44 4L A
Thol] FLE HAA b gato] Hrlebgi
4 BH 2y

EARAE PC SAS 6040 o] falglon] Hi
=434 FHe AZE Jdehle AXE2) modi-
fied Ashworth scale, 7 o4 =] F¢ 04
o A} W, A ARAAL olRA%e A
ERN Agse] A% 9 AVXNE o] YA carry-
over effect)y> repeated ANOVA measurementd o] &

Table 1. Frankel Classification of Subjects

Frankel No. of patients
A 3
B 0
C 3
D 4
Total 10
160
1501 T Spastic Subject
2140 1m0 |1
@130 +
21 20
m110-
"i 100 /\
90 | g
0 - y T T T T —_—
0 1 2 3 4 5] 6

Time(seconds)
Fig 2. Pendulum test in spastic patients,
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Table 2. Changes of Modified Ashworth Scale and Ankle Clonus after Electrical Stimulation

Before Immediate 1 day 2 days 7 days
Modified Ashworth scale 1.88+0.8 1.50+0.5 1.50+0.5 1.63:40.5 1.63+0.5
Ankle clonus (beat/min) 13.631+7.69 13.63£7.56 13.50+7.67 13,38 +7.87 1338+ 7.80
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Table 3. Changes of Latency and Amplitude of Patellar
Tendon Reflex

Patellar tendon reflex

Latency(ms) Amplitude(uV)
Before 149+25 1063+ 964
Immediate 14725 958 +839
1 day 149425 112511058
2 days 15027 1010+ 1161
7 days 149427 9204863

Table 4, Changes of Relaxation Index

Relaxation index

Before 0.6710.22
Immediate 0.77+£0.23
1 day 0.76+0.25
2 days 0.7610.21
7 days 0.75+0.11
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Table 5. Factors Influencing the Result of EST

Correlation
- P-value
coefficiency
Relaxation index before EST 0.409 0.211
Duration of injury 0.029 0.941
Duration of spasticity 0.586 0.881
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