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Abstract The aim of this study was to find useful parameters of the between myotonometer and surface
electromyography(sEMG) on the medialis gastrocnemius of stroke patients and investigate between these
parameters and modified Ashworth scale(MAS) relationship. 5 years clinical experience physical therapist using
the Modified Ashworth Scale(MAS) was selected 15 patients with ankle spasticity and divided randomly MAS2,
MAS3, MAS4 groups. Myotonometer and sEMG was measured during relaxed and maximum voluntary
contractions of the gastrocnemius muscle. The results of this study, the higher MAS score was the lowered the
relaxation and contraction state tissue compliance and muscle activity and in the correlation analysis the higher
MAS score during voluntary contraction in the cylinder receiving low-intensity correlation could see that
increased than relaxation. Therefore, the myotonometer is a useful clinical and research tool with spasticity
muscle and can provide objective quantitative data about the efficacy of physical therapy interventions.
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HES Aol A WS viE2e] 2] 545 213 Myotonometer] 3
[E 1] MAS(modified Ashworth scale) AEE Zhzb 2A5kc WA, 2R E 2AHS =H7)
[Table 1] MAS(modified Ashworth scale) (probe) FES FHIHE AFOZHE °F 1.5 cm Eo
S =4 A Fol AAAA 12 4A0R A5 seAA 2
o S0g%e Fbt o 2t0) 9] oI ASIAL, FAlo] THE TEA:
233 0 258 A2 0 gk 2 2UYEY A HESEE $U A AE oot
1 wofl Al oFgte] Aol HA|=u, ‘:—L{—]%Ecﬂ]ﬁ mean square; RMS)E 7]|&E35}3ct 7] 5% =H(recording
AL A Helrk -
electrode)S U3]-& (2225, 3M, Korea)S AR&-3}o]
,  7Fenifiel 12015 el A e oFzhe] Ajgte] 21| 27 2Bl 20| R o] 2R belly)o] AR
o Z A Y] FUHE Helth TTe= o
s 7FERSieA dAe 2R Sk & a, @I‘X]X A=(ground electrode)-> OP»XI %_14 t »“d’ﬁ]u&
S0 s, £ 93 5o Rasith A AFE Aoz 5] 9
4 A 7hsdfIolA ARl 2N =TE FkskaL o A= 45 FYE YEE YAEE T AXA &
FeEol ok Balsto] A5k S4 Al SHEL AA doz
5 4Ee%el Bk ho ) Bk Aol 9L olZol U] 9Js) ARAe] B8
& PR Wil ol F2ES T Lol Zejs
222 MM myt &3 of Hof & stk 102 &9t 2w AFHH
(1) 2713%= 27 7] (Myotonometer) gt & 27|19} v} 225 A&7t 8% Fek] 33] Bt
S AS5222] WS H]E(medialis gastrocnemius) e AbEste] Al o SR AHEIAL 7t
o & HEE ZAs] Hdl  Myotonometer® =74 Afelell sEgbe] FAAREE ol SRS YAIsH
(NeurogenicTechnologies, Inc)E ARE3}Ich o] AH|= AL
Zolgh i 24 A 289 0% A4S 24T 5 9
EE okl e R, 2w 2250] 714 HAks 2.3 S7uH
slo] 2232 HHEEE go] Qrf. 247 Huo g SPSS 18.0 ver. for windows®S A-&-3}0] 8- of

Ao} 9= Adgz A"k 2379 Ao ulet
T AR ghe AR7E s o] 2219 A7}
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shAbEICH Ayl dhe 3 8uhA|(0.25, 0.75,
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oAl A fi(displacement) = Hle(m)S ST}

(2) EHIA X (surface EMG)
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[E 2] A7gaRe) ojsh Sy Quks 54
[Table 2] Characteristics of subjects
an MAS H%
sH 2 a3 a4

Aol& 5 5 5

o] 57.10+4.11 53.73+2.53 55.40+1.62

Al AL (cm) 165.25£4.58 163.42+5.19 166.74%3.57

A|Z(ke) 61.30+3.21 63.13£7.42 64.42+5.47

o & 2 3 4

H -

= 5 3 2 1

y  E9 1 2 2

E R 4 3

3.2 MAS 2 &tX}zte| ZZIEE H3|

MAS 2 ol &3l BahEolAl UjZu|Bto) ojgh
Aok ol d 5z A] Zhzte] ZNHE SRS 2A 2
e theat Bk olgh Al IR 025 ko] Fo
3.36 mm, 2.00 kgoll= 8.67 m<] HYE B, =07 4=

= Alo&= 0.25 kg9] 3of 2.36 mm, 2.00 kgofl+= 6.38 mm<]
A2 1Yt HE He) T 299 B9l
a7 1] YERfIT

ANZ O

12 4 —+—Rest =@ Contracted

10 4

Displacement(mm)

Force(kg)

[ 1] MAS 2 $x}te] 2713 = HE}
[Fig. 1] Changes in muscle tone of MAS 2

3.3 MAS 2 EIXtZo| 2 HEM9Q} 2URE
zto| |
MAS 2 S-2o] 23k Shlato 4] Zu]E1o] 0|9k

Aok mofE] 3 Al 2o 2 ﬂEX*HS’—]r == 2
o] ATTAE BASH A= E 3, T 49} g} y=n)
B o]gk A] 1.00, 1.25, 1.50, 1.75, 2.00 kgollA] 523t

FLI
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AEAE

S CHP=<.05).

WY OB(p<05), 594
1.00, 1.25, 1.50, 1.75, 2.00 keol| 4] 9-2]3+ Ak

[E 3] MAS 2 o]+ A] RMS$} %
[Table 3] Correlation coefficients during rest between
RMS and myotonometer measurements at

5 Aol 075
WS

s

H

W=t BA

MAS 2
Ake)  FA=-ZHES] AITAM p
0.25 -0.71 0.17
0.50 -0.83 0.07
0.75 -0.83 0.07
1.00 -0.89 0.04*
1.25 -0.88 0.04*
1.50 -0.90 0.03*
1.75 -0.89 0.04*
2.00 -0.89 0.04*

Tested by Pearson‘s product-moment correlation coefficient

(*; p<.05)

[E 4] MAS 2 :9]% 4% A] RMS2} 2 71457ke] 217

[Table 4] Correlation coefficients during voluntary
contraction between RMS and myotonometer
measurements at MAS 2

dAte  oAE-aUgEe] ABA©  p

0.25 -0.82 0.08
0.50 -0.86 0.06
0.75 -0.88 0.04*
1.00 -0.89 0.04*
1.25 -0.90 0.03*
1.50 -0.90 0.03*
1.75 -0.90 0.03*
2.00 -0.90 0.03*

Tested by Pearson‘s product-moment correlation coefficient

(*; p<.05)

3.4 MAS 3 gXjze| 22T Het

MAS 3 Gl &8l FAlolA gL o]¢h
Aeb ol 5 Al A RE s ST A
e ohe Atk olgh Al SHIETE 0.25 kgo] Foll
3.36 mn, 2.00 kgoll= 8.67 m®] A5 BHIL, 5004 4=
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Myotonometer?] -84

S Aol 0.25 kg9 31of 2.36 mm, 2.00 kgolli= 6.38 mn®]
14912 Bk 7M1 e T 249 H9)m)

2% 20 tEhoict.
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TTow
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E .
5
E s
s
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Force(kg)
[32! 2] MAS 3 3x}e] 2713 % H3}
[Fig. 2] Changes in muscle tone of MAS 3
3.5 MAS 3 $XtZo| 2 EENele 2R
k9| £HA|
MAS 3 550l ok Babitoll i Wt ol
Aok 2014 5% A] Zzte] 2 FEALS} A 7
o] AATAE et Avke & 5, 69 ) WS

EL o]¢t A] 1.00, 1.25, 1.50, 1.75, 2.00 kgollA] 5-2J5+
AHHAE BPoH(p<05), #92F $= Aol 0.50
0.75, 1.00, 1.25, 1.50, 1.75, 2.00 kgol|A] -§-2]3F Al
£ Echp<.05).

[E 5] MAS 3 0|9+ A]| RMS®} & 713=7ke] 34
[Table 5] Correlation coefficients during rest between
RMS and myotonometer measurements at

MAS 3

dkg)  FRA=TFEY AW P
0.25 -0.78 0.11
0.50 -0.83 0.07
0.75 -0.87 0.05
1.00 -0.88 0.04*
1.25 -0.88 0.04*
1.50 -0.89 0.03*
1.75 -0.89 0.03*
2.00 -0.91 0.03*

Tested by Pearson‘s product-moment correlation coefficient

(*; p<.05)
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[E 6] MAS 3 520]%] =5 A] RMS$} - 71 =710] 74
[Table 6] Correlation coefficients during voluntary contraction

between RMS and myotonometer measurements

at MAS 3

F(ke) TRE-AIRES] AA p
0.25 -0.73 0.16
0.50 -0.88 0.04*
0.75 -0.89 0.04*
1.00 -0.93 0.02*
1.25 091 0.02*
1.50 -0.89 0.03*
175 -0.91 0.03*
2.00 -0.92 0.02*

Tested by Pearson‘s product-moment correlation coefficient
(*; p<.05)

3.6 MAS 4 EtXj2o| ZZIXE H3|

MAS 4 S50l Sohe FARLA HSaE] ofet
A9} A 2 Al A NHE s ST 4
e that gk ofgk Al YEHIET2 025 kg ol
3.2 mm 2.00 kgofl= 8.32 mnS] xqu% Ry, 20l &

% Aol 0.25 kg®] ?]of 2.62 mn,
ALNE Bt 71
9 39 YERSich

0 kgoll+= 6.58 mm2)
0% 242 Bl S

=
z 4

=+—Rest —#=Contracted

Displacement(mm)

Force(kg)

[32! 3] MAS 4 $x}ze 270%% Hs)
[Fig. 3] Changes in muscle tone of MAS 4
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MAS 3 S39] £&35}= 3Rlol|A] YZu]|E29] ol
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Ao} old 42 A
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E o]} A] 0.75, 100, 1.25, 1.50, 1.75, 2.00 kgollA] &
ot JHHAE HASH(p<05), o4 5 A=
0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00 kgol| A &-2]at A
THAIE B tHp<.05).

[E 7] MAS 4 o]¢t A] RMSQ} & 714w=7ke] A
[Table 71 Correlation coefficients during rest between
RMS and myotonometer measurements at

MAS 4
A(ke) TRE-IREY ABEA) p
0.25 -0.84 0.07
0.50 -0.86 0.06
0.75 -0.89 0.04*
1.00 -0.89 0.04*
1.25 -0.89 0.03*
1.50 -0.90 0.03*
175 -0.90 0.03*
2.00 -0.90 0.03*

Tested by Pearson‘s product-moment correlation coefficient
(*; p<.05)

[H 8] MAS 4 =97 $=% X] RMS&} T 71 =71 1A
[Table 8] Correlation coefficients during voluntary contraction
between RMS and myotonometer measurements

at MAS 4

H(ke) CRE-IFES ARAEAIO p
0.25 -0.85 0.07
0.50 -0.87 0.04*
0.75 -0.88 0.04*
1.00 -0.89 0.03*
1.25 -0.90 0.03*
1.50 -0.90 0.03*
175 -0.91 0.03*
2.00 -0.90 0.03*

Tested by Pearson‘s product-moment correlation coefficient
(*; p<.05)
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