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| Abstract |

PURPOSE: This study was conducted to assess the effects
of local vibration on ankle plantarflexion spasticity and
clonus in patients with spinal cord injury.

METHODS: The subjects were 14 inpatients with complete
or incomplete spinal cord injury (SCI) whose scores were
higher than 1 on the Modified Ashworth Scale (MAS) and
Spinal Cord Assessment Tool for Spastic Reflexes (SCATS)
scale of paraplegia. A randomized single-blind cross-over
design was used. Vibration treatment involved a single
application of vibration for 10 min in the sitting position, and
placebo treatment involved the patient remaining in the sitting
position for 10 min. One day after treatment, vibration and
placebo treatments were crossed over. Spasticity was

measured by using the MAS, and resistance force, by using
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a hand-held dynamometer; clonus was gauged by using the
SCATS scale and clonus burst duration. Additionally, the
burst maximal frequency and voluntary ankle dorsiflexion
angle of the triceps surae were measured.

RESULTS: The application of vibration treatment in the
sitting position significantly reduced the MAS scores and
resistance force, but significantly increased the dorsiflexion
angle of the ankle joint (p<0.05). Furthermore, the vibration
treatment diminished the clonus burst duration and SCATS
score significantly (p<0.05). Although it reduced the burst
maximal frequency of the lateral gastrocnemius and medial
soleus, this was significant only for the lateral gastrocnemius.
The placebo treatment did not significantly affect any of the
test parameters.

CONCLUSION: Vibration treatment in the sitting
position was effective in cases of spasticity and clonus caused
by SCI.

Key Words: Spinal cord injuries, Vibration, Muscle
spasticity, Ankle
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Table 1. General characteristics of the subjects
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Female
(n=11) (n=3)
Age (year) 39.18+13.44° 47.66+20.64
Onset period (month) 29.81+11.89 32.33433.26
Level
Cervical 6 (54.5%)" 1 (33.3%)
Thoracic 5 (45.5%) 2 (66.7%)
ASIA
A 3 (27.3%)
B 3 (27.3%)
C 3 (27.3%) 2 (66.7%)
D 2 (18.1%) 1 (33.3%)
Antispasticity drugs
yes 8 (72.7%) 2 (66.7%)
no 3 (27.3%) 1 (33.3%)
Transfer (wheel chair, W/C)
W/C use 11 (100%) 2 (66.7%)
W/C no use 1 (33.3%)

"Mean+SD, "N(%)
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Table 2. Comparison of dynamometer value within groups and between groups (unit: kg)

Vibration (n=14) Placebo (n=14) t p
Pre 6.03+1.16° 6.30+1.17 0.619 0.542
Post 4.64+1.19 6.31£1.12
Pre-Post -1.39+0.65 0.01+0.25 7.381 0.000
t 7.894 0.073
p 0.000 0.943
Values are Mean + SD
Table 3. Comparison of MAS within groups and between groups (unit: point)
Vibration (n=14) Placebo (n=14)
Pre Post z p Pre Post z p : P
1 2 2 2 2
2 3 2 2 2
3 3 2 3 3
4 1 0 1 1
5 2 2 2 2
6 2 0 2 2
7 2 1 . 2 2 g
3.268 0.002 0.395 0.769 4.062 0.000
8 2 1 3 2
9 2 1 2 2
10 2 1 2 2
11 2 1 2 2
12 2 1 2 2
13 2 1 2 2
14 3 2 3 3
Values are Mean + SD
Table 4. Comparison of ankle dorsiflexion within groups and between groups (unit: degree)
Vibration (n=14) Placebo (n=14) t p
Pre 16.08+6.32° 15.04+5.44 0.468 0.664
Post 21.49+6.66 15.48+5.39
Pre-Post 5.42+4 81 0.14£3.11 3.626 0.001°
t 4219 0.904
p 0.001" 0.383
Values are Mean + SD
3. 2 XIMOIMS| x|z XE T-= SCATS 2 o, 527 AFol= AR 23t Afol5 Byl
THE 2 Y Al W T BY A e 2p005), BN RAR AT f2I3 Aol 5 1
i o] gkotrt A& o] g A-9o] HIlFS A= W
2= 2 4 A2t st o ek 013k 2Hol7} SUSATHp<0.05)Table 5).
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Table 5. Comparison

of activation duration within groups and between groups (unit: sec)

Vibration (n=14) Placebo (n=14) t P
Pre 6.06+4.99" 4.88+4.04 0.691 0.496
Post 2.25+1.47 4.23+3.39
Pre-Post -3.8244.38 -0.65+0.94 2.647 0.014
t 3.260 2.561
P 0.006 0.064

Values are Mean + SD
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nae = 28 AL 905 2po]7} ¢tk Table 7).

Table 6. Comparison of MAS within groups and between groups (unit: point)

Vibration (n=14)

Placebo (n=14)

Pre Post z p Pre Post z P : P

1 3 2 3 3

2 2 1 1 1

3 2 1 2 2

4 2 0 1 0

5 3 2 2 2

6 1 1 1 1

7 1 0 1 1

1.738 0.009 0.395 0.769 3.721 0.001

8 2 2 1 1

9 2 2 1 1
10 1 0 1 1
11 2 1 1 1
12 1 0 1 1
13 2 0 2 2
14 2 1 2 2

Values are Mean + SD
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Table 7. Comparison of activation of lateral soleus within groups and between groups (unit: mV)

Vibration (n=14) Placebo (n=14) t P
Pre 0.08+0.05 0.07+0.04 0.617 0.543
Post 0.05+0.03 0.06+0.03
Pre-Post -0.02+0.03 0.00+0.01 1.839 0.077
t 2.281
)4 0.040 0.213

Values are Mean = SD

Table 8. Comparison of activation of medial gastrocnemius within groups and between groups (unit: mV)

Vibration (n=14) Placebo (n=14) t p
Pre 0.19+0.19 0.15+0.13 0.755 0.457
Post 0.10+0.09 0.13+0.09
Pre-Post -0.10+0.17 -0.01£0.03 1.856 0.075
t 2.015
P 0.065

Values are Mean + SD
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