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<Abstract>

Background & Purpose : The purpose of this study is to evaluate the impairment of SVMC(selective voluntary
motor control) of the lower extremity by assessing each joints of lower limb and to analyze the motional
relationship between each joints of lower limb using SCALE(Selective Control Assessment of the Lower
Extremity) during the swing phase of gait cycle in children with spastic diplegia.

Method : 11 children with spastic diplegia CP who could walk independently and 10 normal developing children
were participated. SCALE(Selective Control Assessment of the Lower Extremity) assessments were conducted
for 11 children with CP. Gait analysis were accomplished in all participants. Qualisys motion analysis was used
as a statistical tool to assess the motional relationship between hip joint, knee joint and ankle joint in each
limb. We used descriptive statistics, cross-tabulation, independent t-test, linear regression to analysis motional
relationship between each joints of lower limb using by SPSS ver.17.0.

Result : Firstly, there were significant differences in SCALE scores between the cerebal palsy group and the
control group in knee joint(p<0.05), but no significant difference in hip and ankle joints during the swing
phase of gait cycle. Secondly, the difference of SCALE scores showed no statistical motional difference in knee
and ankle joints during the swing phase, and showed significant motional difference in hip joints during the

swing phase(p<0.05). Thirdly, there was a liner relationship between the motion of hip and ankle joints during
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the swing phase.

Conclusion : The nature of SVMC(selective voluntary motor control) in each joints of the lower limb may

reflect the ability of gait, thus SCALE may be used for assessing and for treating the cerebal palsy patients

who are able to walk independently. Also we knew that the impairment of SVMC(selective voluntary motor

control) increases from the proximal to the distal joints.

Key Words : Selective voluntary motor control, Slective control assessment of the lower extremity, Gait, Spastic

diplegia
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Table 1. General characteristics of subjects

o] ny A #A

FA Y] A= G

sex age(yr) height(cm) weight(kg)

male female M+SD M=+SD M+SD
spastic diplegic group (n=11) 4 7 7.9+.01 122.61+.00 25.00£.00
normal children (n=10) 3 7 6.4+.00 109.90+.00 19.7+.00
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2) Gait Analysis
(1) 2373
Qualisys motion capture camera with high-speed

video(Fig 1)E AME sl9om A3 A(Fig 2)=

Fig 1. Qualisys motion space
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Table 2. marker attachment site

site number
Pelvis ASIS(L, R), PSIS(L, R), Sacrum 5
Femoral Femoral(1, 2, 3, 4),Knee(medial, lateral), greater trochanter 7
Lower leg Lower leg(1, 2, 3, 4), Ankle joint(medial, lateral) 6
Ankle 1, 3, 5 metatarsal bone, Heel 4

*L: left R: right

Tmx6m -FZrelA] Qualisys motion capture cameras

6715 At

() vHA 53

2
7] B2 FHols =6 oigE, SEE S5 5

o] Z 22705 iﬂ?&ﬂ(ﬁble 1, Fig 3)
) A& 4
@D Qualisys Track Manager (Q.T.M)
Qualisys Track Manager(Fig 4)= 3XtolAl v}~
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Fig 4. Qualisys Track Manager (Q.T.M)
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Table 4. SCALE scores Cross-tabulation Analysis
Knee Ankle Ankle
0 1 2 0 1 2 0 1 2
Hip 0 Hip 0 Knee 0
PDC 1 31 PDC 1 301 PDC 1 18
95.5% 2 15 3 95.5% 2 16 2 100% 2 2 4
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Table 5. The mean difference of variation of ankle, knee, hip joint between diplegic children with 2 scored
SCALE and normal children during swing phase.

Diplegic children Normal children t p
min value -58.58+9.09 -52.63£8.08 1.31 .20
Ankle max value -73.43+6.74 -76.48+4.85 -1.08 .29
variation -14.85£3.29 -22.66£9.16 -1.66 A1
min value 21.35+8.30 -3.89+6.97 -7.40 .00*
Knee max value 53.18+8.07 56.70+7.98 .94 .36
variation 31.83+£5.58 57.56+16.86 3.63 .00*
min value -8.30+8.66 0.15+£9.26 2.86 01%*
Hip max value 21.23+8.23 31.08+6.47 4.06 .00%*
variation 27.02+14.63 29.39+10.19 .58 .56
*p<.05

— 298 —



AR ¥R vhelole] sHe] AEA g% 24 B

ol gy A B Yol WA FF

Table 6. The mean difference of variation of ankle, knee, hip joint between 1 scored SCALE and 2scored

SCALE diplegic children during swing phase
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1 scored 2 scored t p
min value -68.65+8.13 -58.58+9.09 -2.20 .04*
Ankle max value -80.09+6.65 -73.43+6.74 -1.81 .09
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Hip max value 12.90+5.45 21.23+8.23 -1.91 .07
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Table 7. Regression analysis of variation of knee and hip joint for ankle joint variation during swing phase

in diplegic children

C G r r2 p
Knee -8.97 -11 21 .04 35
Hip -14.24 .10 54 .30 .01
*p<.05
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