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Abstract We studied the effects of vibration stimulation method on upper limbs spasticity in patients with
brain lesion. 21 patients with spasticity of the upper limbs selected and divided randomly 3 groups. And then
vibratory stimulation was applied to the triceps brachii muscle in group I (n=7), to biceps brachii muscle in
group I (n=7), and to both muscles in group Il (n=7). Using Neuro-EMG Micro to investigate the changes in
spinal neuronal excitability, F-waves were measured at before and directly after stimulation, and 10 minutes later
and 20 minutes later after stimulation especially. MAS(Modified Ashworth Scale) test for muscle tone and
MFT(Manual Function Test) for the upper extremity motor function were performed before stimulation and 20
minutes later after stimulation for the purpose of clinical evaluation. In our study, MAS was significant
decreased in all groups, F wave and F/M ratio parameters were decreased in all groups and more decreased
specially in group . MFT was increased in group I and II, and more increased specially in group TI.
Vibration stimulation reduced the neuronal excitability of spinal cord and also muscle tone, and improved the
motor function of the upper extremity. These results suggested that vibration stimulation giving to both
muscles(triceps and biceps brachii muscle) at the same time was more efficiency in reducing the neuronal
excitability of spinal cord and improving the motor function of the upper limbs.
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B2 AFRE 7ML 9lew, o] &atd] AFErt
. Aeg Husoii3]. 4 AdE s
MAS(GO, G1, Gl+, G2, G3, G4) FH4+E computed
MAS(0, 1, 2, 3, 4, 5)&E dFsislon, & Aox=
GO, G3, G4 9] A= A QAT

A7)ty 54 o -5 AFY TS ST
4> )= Neuro-EMG_Micro(Neurosoft Ltd., Russia)S A}
B3to] F 5 S35 F b= 54130 izt
Al=(supramaximal stimulation)S o] RSk 2}=of 9
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., 7]& H(reference electrode)S THEX]@]H22] 3
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oz 208] ASelsicl.
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ANOVA)S A5tk A g o2 thaulng Al
3R, thsHae]] digt 2ARPH O 2= Bonferroni®]
e olgsldth BE ARl BATA folnme
p<.052 3}t

L

3. 2t
3.1 HRCHARIS oj3t 54
AT TAPE 219 B WAk 133, ol golgir
o)) Fel B 10, A% 11gelglon], g
wmb W B4} 123, HEE Bt 9olgith
A% BmE 3SHeIA 657G R, § Tk B
F 14274200)9ehE 1)

[E 1] A7ohiate) ojstd S4z) dual 57
[Table 1] Characteristics of subjects

T & AT AFZET AIFD EA
4 4 5 13

44 d
o 3 3 2 8
o] 2% 3 4 3 10
E o= 4 3 4 11

H
o o ] 7 A1 4 5 3 12
HeEd 3 2 4 9
Gl+ 4 3 4 11
MAS
G2 3 4 3 10
o HAD)  49.7£3.1*% 54.1+3.0¢ 51.8+4.0* 51.9+1.9%

SH7IZHNY) 13.543.4% 14.4+3.0% 14.7+2.5% 14.2+1.6*

*

P EEAY

3.2 MAS2| 3}

AR O Yol A= 1Al uhE MASS] W3S
A= A 2= 208 o diste] Bulw HAS AR
A, AYE 1, 1, T ZFoA 22 g0 2jo]S 1

CHP<.05)[3F 2].
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[ 2] W54 5 MASe) s} (@9 scor)  AEAT F AR BE A7) AU F 1120 3
[Table 2] Changes in MAS after vibrate stimulation A7ko] 74 RYom E3] Al 2 AdE Mo ¥
T§ A9 A5 0E T ; 3} a7k A1 2 FHATe BelE S A 41

I 2.85£0.69 2.28+0.75 .030*
I 3.00+057 242097 030% 3.3.2 F/M Hi(ratio)2| 5}
I 271048  185+0.69 017+ 242 wpalof whE zF AlEZe] F/M H] Mol A ul

B2 BARAS AAISH 3l & 5¢F gtk oty v

o Rl SFAIY 'k ok vERe
3.3 ¢ 25 AZAY S2AMO| W3} (F=36.614, p<.001), SA|7|e} HEe] 3w s 2-gof
A% goJal 2oz UERJTHF=2.121, p<.05). 77} H]iL

Tested by paired t-test (*; p<.05)

3.3.1 F o} ZIE9| H5} Bl A 27k Qo3 HolZ  UEhjo]
Holo| A 27h 3l Zlol& F=9.885,
A2 wpalo] w2 7 AlgEe] FAZ Wsjol A u s N
. ' p<.001) Bonferroni AF-HA Ay, At M 1
ESFEANEAS AR A 3 37 2k 2y A

(p<.001), AFZ I L(p<ODHR 27 323t o] &
Hyow, AT [9 [L(p>05= $ol5kx gkt
AEAT & AT BE A7ko] A g2 F/M H|¢] 3

s
Hgto] g

4 =
Wowskel EAA7le mue gofsiA uehiton
(F=56.768, p<.001), ZA A7} Heke] A5 asztgo]
M= ot AR LERYThF=2.192, p<05). ZeLk,
2 )AL WSl SOfsIA ek Ao ehie

[E 3] 54T T F Q%0 tgh vhegaey 2al
[Table 3] Repeated measure ANOVA results of F amplitude after vibrate stimulation

AE & daf BAEAZ F P
U Hm ZA A7) 555341.238 3 212938.117 56.768 000"
7 v =y 26928.286 2 18570.150 2.142 121
22 A7) *F ek 42884.476 6 8221.737 2.192 046"

Tested by repeated measure ANOVA and Post-hoc was Bonferroni (*; p<.05)

[E 4] AEAZ F F Q20| wis)

[Table 4] Changes in F amplitude after vibrate stimulation G
4gE A2 A AT AT AT 02 EF AT e . el .
A-HE AR F 208 &
| 583.09+109.39  503.61+63.73  496.28+77.51 505.47+87.22 79.48 86.81 77.62
I 593.57+94.49  507.42+66.81 492.95+77.71 494.52+93.37 86.15 100.62 99.05
1l 603.95+78.46  469.95+71.05 467.80+65.93 452.04165.02 134.00 136.15 151.91

[E 51 A543 5 M ol dfeh w2y 2
[Table 5] Repeated measure ANOVA results of F/M ratio after vibrate stimulation

A & df BHEAZ F p
U v ZA A7) 109.842 3 36.614 132.815 .000"
=7 v At 5.698 2 2.849 9.885 000
SRS 3.508 6 585 2.121 043"

Tested by repeated measure ANOVA and Post-hoc was Bonferroni ¢ p<.05)
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[Table 6] Changes in F/M ratio after vibrate stimulation @4 %)
, _ _ _ 2}o]
AdsE A= A A= AF A5 10 T AF 208 F AT Al0n = A208 &
| 5.49+0.89 4.39+1.03 4.16+0.65 4.23+0.83 1.1 1.33 1.26
1 5.58+0.56 4.45+0.87 4.00+0.75 3.90+0.63 1.13 1.58 1.68
1 5.54+0.61 4.04+0.77 3.76+£0.49 3.51+£0.37 1.5 1.78 2.03
3.4 AX| 7150 0|x|= S0t Aol EHHF ¢l AgPHo 2 AT JrH18].
24 wpRlof| W 7k Alglaro] AJ7F ATl w2 MFT 2 A A=the U S AdeA=el o
o] Maloll e Aulm AL AAF Ax, Ay 1o /7R soRIAL St AeASE Atk Bl &
golal zpo]2 Holx| akgroukp>.05), A¥w 1, m = R A8 = wAE Y e KTonic
(p<.05)C G203} 202 RFTHE 7]. vibration reflex)& A=38t] THFE SAATAA 255
& 7 F Slem[19], A9 gAY 71AE 24
[E 7] A% 5 MFTO] 9z} (9] : score) S HIAASY dse daAE e AR
[Table 7] Changes in MFT after vibrate stimulation LA Qlof[7] AR AR A ZS Hol&= HHd 3RS
12 A2 A A2 2R D P oz AFATE Fo] B4 24 W 5 7 F
| 30714799  46.95:5098 063 o 387 FFE & Zlolzk= Hofl 2Rbste] & A+E
I 39314812  50.54:8.19 042" st deA= die A, S A= 2
M 30733730  52.62+6.59 014 0 AH T R AR BA AFLLR el X
A TR wIkel & e E 754 &4
Tested by paired t-test (*; p<.05) 2] wistel ojmsh GG u]x=A] Aok A7IAYe)
sk Wa) A B S

-
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949l BLLES Wallsly] mhe] UEhbe Aoz of
#A QITH16). Hawbae] BEHA 714 F 3 AE
Ta T4 A29900] that AFA on] 242 Aol
4 %7 (modulation)o] 7H281= AolH, A A oA
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_]
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o
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A% e B3E B ol MASE ¢ 3
L

S1A
o] HStA 4 Gl WHOE EMG
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AR 1 AA W2 B8 o446 (gamma
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