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Abstract The aim of this study was to effect of muscle activity on muscle architectural of medial
gastrocnemius in chronic stroke patient based on ankle joint degree. The subjects of this study were 10 chronic
stroke patients modified Ashworth scale(MAS) 2. Ultrasonographic and dynamometer was measured during
resting and maximum voluntary isometric contraction(MVIC) on muscle thickness, pennation angle, fascicle
length, MVIC. Result from analysis showed that muscle thickness was thinner in the paretic side than in the
non-paretic side(p<.001) and the more plantarflexion increased, the thinner muscle thickness became. And at the
time of resting rather than of MVIC significant(p<.001). Result from analysis showed that penneation angle was
smaller in the paretic side than in the non-paretic side(p<.001) and the more plantarflexion increased, the larger
pennation became. And at the time of resting rather than of MVIC significant(p<.001). Result from analysis
showed that fascicle was shorter in the paretic side than in the non-paretic side(p<.001) and the more
plantarflexion increased, the shorter fascicle length became. And at the time of resting rather than of MVIC
significant(p<.001). The results of this study showed that effect of muscle activity on muscle architectural of
medial gastrocnemius in chronic stroke patient based on ankle joint degree. Therefore, Ultrasonographic
evaluation of chronic stroke patients according ankle joint degree and muscle activity in the clinical diagnosis
and therapy is considered a very useful data.
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[Table 1] General and Medical Characteristics of Subjects

- MAS G2
Characteristics (n=10)
Left 5
Affected side Ri;ht 5
Infarction 5
Causes
Hemorrhage 5
Age (year) 68.50+3.68
Since onset (month) 19.40+2.83
Height (cm) 166.80+8.35
Weight (kg) 63.50+10.02
NP 36.10+0.39
LLC
(em) P 35.75+0.54
NP 36.25+0.35
LLL
(cm) P 35.80+0.34

All values are meantS.D.

NP : Non-Paretic, P : Paretic
LLC : Lower Leg Circumference
LLL : Lower Leg Length
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[Fig. 1] Measurement of medial gastrocnemius muscle

Zo] 2%

thickness, pennation angle, fascicle length
non-paretic and paretic side at rest and
MVIC.(plantar flexion 30°)
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[Table 2] Alterations of muscle thickness between each

condition. (unit; mm)
Ankle Degree
State Part
-10° 0° 30°

NP 11.49+0.35  10.91+0.57  10.00+0.34
Resting

P 10.41£0.32  9.52+0.32 8.61+0.30

NP 10.72£0.19  10.17£0.30  9.19+0.38
MVIC

P 8.81+0.27 8.37+0.14 8.03+0.38

All values are meantS.D.
NP : non-paretic, P : paretic
MVIC : Maximum Voluntary Isometric Contraction

-10° : dorsiflexion, 0° : neutral, 30° : plantarflexion

[E 3] 28 F7o) sy Harsel Az
[Table 3] The results of repeated measures ANOVA on
muscle thickness.

Source F P

P 320.987 .000%**
Between M 134.448 .000***

PxM 4.296 .045*
D 258.501 .000%**

DxPp 3.517 .035%*

Within

DxM 7.879 .00 #**
DxPxM 9.349 .000%**

Tested by repeated measures ANOVA
(¥**; p<.001, **; p<.01, *; p<.05)
P : Part, D : Degree, M : MVIC
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[Table 4] Alterations of pennation angle between each

condition. (unit; degree)
Ankle Degree
State Part
-10° 0° 30°

NP 20.27+0.38  21.42+0.36  23.76+0.18

Resting
P 18.59+£0.36  19.60+0.45 21.92+0.69
NP 23.59+0.39 24.16x0.29 25.52+0.50

MVIC
22.01£0.20 22.53+0.31 24.74%0.35

All values are mean+S.D.
NP : non-paretic, P : paretic
MVIC : Maximum Voluntary Isometric Contraction

-10° : dorsiflexion, 0° : neutral, 30° : plantarflexion

[£ 5] $mzte] whzy 2R A3t
[Table 5] The results of repeated measures ANOVA on
pennation angle.

Source F P

P 397.867 .000%*
Between M 1319.354 .000%**
PxM 8.330 .007%*
D 595.406 .000%**

DxP 3.216 .046*

Within

DxM 19.835 .000%**

DxPxM 4.780 .011*

Tested by repeated measures ANOVA
(***; p<.001, **; p<.01, *; p<.05)
P : Part, D : Degree, M : MVIC
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[Table 6] Alterations of fascicle length between each

condition. (unit; mm)
Ankle Degree
State Part
-10° 0° 30°

NP  28.94:023 26.48+0.39 24.57+0.35

Resting
P 28.45+0.33  25.58+0.29  23.47+0.30
NP 27321026 24.55+0.30 22.38+0.18

MVIC
26.18+0.21 23.22+0.26  21.18+0.30

All values are mean+S.D.
NP : non-paretic, P : paretic

MVIC : Maximum Voluntary Isometric Contraction
-10° : dorsiflexion, 0° : neutral, 30° : plantarflexion

[E 7] 2494 olo] ME2y Burye A

[Table 7] The results of repeated measures ANOVA on

fascicle length.

Source F P

P 208.620 .0007%**
Between M 881.173 .000***
PxM 7.655 .009%**
D 4333.943 .000%**

DxP 6.274 .003%**

Within
DxM 4.195 .019*
DxPxM 3.545 .034*

Tested by repeated measures ANOVA
(¥**; p<.001, **; p<.01, *; p<.05)
P : Part, D : Degree, M : MVIC
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