FREHERGR B M8 B4R
J. of Korean Acad of Rehab Med.
Vol 24, No. 4, Augusi, 2000

A% HAviulotoly 4 9 BAY Sehre
helA) Bz7] 484 Bae] 54

dAddm e Agdagd o AgAgdFs
o< - ghael - O|BT - ASY - UEE
= Abstract =

Comparison of Gait Characteristics with Dynamic and Solid Ankle-Foot Orthoses
in Children with Spastic Cerebral Palsy
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Objective: To investigate the effects of dynamic thinged) and solid ankle-foot orthoses (AFO)
on the gait characteristics in spastic cercbral palsied children and to find out which AFO has
a more beneficial effect on correcting the abnormal gait pattern in those children.

Method: The subjects were 40 children with spastic cerebral palsy (CP) who were able to
walk independently without walking aids. Their ages were tanging from 2 to 12 years. Children
were randomly prescribed to dynamic or to solid AFQ. Twenty-four children got solid AFO and
16 children got hinged AFO. Gait characteristics were evaluated by computer based kinematic
gait analysis while they were walking with AFO and on barefoot. Gait characteristics on barefoot
and with hinged AFQ and with solid AFO respectively were compared.

Results: Temporospatial parameters while walking on barefoot were not significantly different
from those while walking with AFOs. While walking with hinged AFO, the maximal knee
extension angle during stance phase was decreased in comparison with that on barefoot (p < 0.05).
Ankle dorsiflexion angle on hinged AFO was increased throughout the gait cycle (p <0.05). While
walking with solid AFO, ankle dorsiflexion angle at initial contact, at 98% of gait cycle and
at maximal ankle dorsiflexion angle in stance phase were increased in comparison with that on
barefoot (p <{0.05). There was no significant difference of changes after wearing orthoses between
hinged and solid AFO.

Conclusion: Both types of AFOs exerted a positive effect on ankle motion, not in knee or
hip joints in the children with spastic cerebral palsy. The gait charactetistics during walking with
both AFOs were not significantly different, even if the hinged type might be more effective in
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preventing knee hyperextension in stance phase and in improving maximal ankle dorsiflexion

during the swing phase,
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Table 1. General Characteristics of Subjects

Solid AFO Hinged AFO
No. of subjects 24 16
Mean age (years) 3.98+2.26 3311058
Male : Female b 7 1026

Values are mean+SD.
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Table 2. Temporospatial Gait Characteristics of Subjects

Barefoot (before

Barefoot {before

solid AFO) Solid AFQ hinged AFQ) ~ ‘tinged AFO

Cadence (steps/min) 112,25+ 49.10 115.75+ 44,73 112.56+61.30 108.50+63.50

Speed (metet/sec) 0.57£0.35 0.55+0.29 0.5440.39 0.53+0.40

Step length (meters) 0.28+0.11 0.27+0.00 0.25+0.11 0.25::0.08

Step time (second) 0.7040.54 0.70+0.51 0874073 0.93+0.77

Single support time (% of cycle) 28.48+10.80 29.27+8.69 23981+ 1041 2421+ 1046

Double support time (% of cycle) 43.28420.14 40.06+17.03 51.87+20.84 51.461+20.33
Values are mean+SD.

Table 3. Kinematic Data of Hip and Knee
Barefoot (before \ Barefoot (before ,

solid AFO) Solid AFO hinged AFO) Hinged AFO

Hip FI” at 1C? 47544945 48431879 45.69:£9.45 45.1947.12

Max. hip F1” 54.18+11.99 54.04+11.70 51.94 1898 50.18+5.69

Max. hip Ex” 2621333 —0.45+12.60 —4.56:-8.94 —~3.6718.78

Hip excursion 51.56--12.54 54491197 56.50+8.90 53.80+6.79

Knee FI" at IC? 34.36+16.22 35.29+15.87 31.82+10.23 37.724:9.54

Max, knee F1" 62961412 64.90+15.35 64,78 +7.58 68.42 +10.33

Max. knee Ex” 3.39418.83* 2.44+14.05 —~6.21+12.76% 7 —1.02:+925%

Knee excursion 59.57+16.78 62.46+15.24 70.9939.79 69.44+9.88
Values are mean=+ SD.

+: means flexion of hip or knee, —: means extension of hip or knee

1. Fl: Flexion, 2. IC: Initial contact, 3. Ex: Extension

*p<0.05: barefoot in solid AFQ group vs barefoot in hinged AFQ group, 'p<0.05: barefoot vs after AFO in hinged

AFO group
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Table 4, Kinematic Data of Ankle

Barefoot (before

Barefoot (before

solid AFO) Solid AFO hinged AFO) Hinged AFO
Ankle DF" at 1¢¥ —3.56+14.31 1.91-£8.72% —0.41+9.01 5.26+6.99*
Ankle DE" at 98% GC? —584+16.18 1.97+8.11* ~3.84+15.53 4,04 +6.42*
Max., DF" in stance 5.95+15.19 14.60 + 14.50* 10.10+8.09 16,71 + 5.93%
Max. DE” in swing 0.76+17.70 5.23+8.67 2.67+11.37 9,86+ 8.26*
Max, PF” at push-oft —1531£10.67 -3.1249.02 ~11.354+12.37 522+6.18
Ankle excursion 21.26+11.57 17.72+9.91 21.45+10.71 11.49+46.83
Values are mean+ SD.
+: means dorsiflexion of ankle, —: means plantarflexion of ankle

1. DE: Dorsiflexion, 2. IC: Initial contact, 3. GC: Gait eycle,

*p < 0.05: compared with batefoot
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Fig. 2. Comparison of changes after wearing AFO in both groups. +: means flexion of hip or knee, and dorsiflexion
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*IC: initial contact, 'GC: gait cycle
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