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Gait improvement of stroke patients in recovery phase -effect of the ankle-foot
orthosis and physiotherapy-
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The purpose of this study was to clarify the effect of the mechanical
feature of the Ankle-foot orthosis (AFO) on the gait of stroke patients. Forty patients in recovery
phase were randomly assigned to two groups. One of them used the AFO with plantar flexion stop and
the other the AFO with plantar flexion resistance. Both of them took gait training run by
physiotherapits using each AFO. The gait without an AFO before training and the gait with each AFO
were measured by a 3D motion analysis system and the gait change of both groups was compared.
Results showed that the pelvis was inclined forward in the group using the AFO with plantar flexion
stop, and the thorax was extended in the group using the AFO with plantar flexion resistance.
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AFO-F5 AFO-0D Wai effect
Parameters Interaction
Without Wih Wikhout Wit ¥t ord PO
without
ety (m/s) 027(019) | 04z(025) | oz5(012) | 037(017) 0654 0.008% 0824
Paretic to nonparetic (m/BH) 011 (008} 018 (008) 15 (007) 01% (008) 048 <0.001 ke 0288
MNonparetic to paretic (m/BH) 019(007) | 022(007) | 019 (006 | 022 (008) oge7 <0001k 0624
Cyole time (s) c1g(056) | 186(054) | 246 (060} | 198 (052) 0223 <0.001 ek 0232
Temgoral and distance factors
Loading response time (s) + 042(031) | 031 (025) | 057(041) | 032(021) <0001k 0450
Single stance time (s) 037(011) | 038(010) | 044(015) | 047(012) 0676 0208 0051
Preswing time [s) 072(038) | 047(031) | 073(020) | 046 (031) 0751 <0.001 e 0956
Suing time [s) 063(014) | 063(015) | 086 (017) | 068(018) 0800 0874 0304
Max posterior compnent (N/EW) -0080 (0.085)|-0.018 (0045) [-0078 (0.045)|-0088 (0047)| 0367 0007 #E 0842
(Ground reaction forces
Max anterior componert (N/EW) 0.040(0024) | 0047 (0088) | 0.044 (0026) | 0052 (0022) | 0368 0066 0577
Progression in loading resporee (m) 0.084 (0023) | 0082 (0027) | 0.000 (0024) | 0104 (0.024) | 0548 0060 0096
(COP progression
Progression in singe stance (m) + 0019 (0025) | 0030 (0M8) | 0018 (0018) | 0036 (0.82) <0001 ek 0707
AFO-PS AFO-0D Main effect
Lt Without With Without Wih Inermcsion i )
Initial contact (degrees) -9.18(891) | -6.19 (696) —617(6.51) | -167 (444) 0822 <0001%x 0052
Change in loading response {degrees -1.64(180) | -1.11 (1.08; -257(258) | -328(253) 0401 <0001%x 0091
|Ankle joint angle Max dorsiflexion in single stance (degrees) 129 (9.16) 486 (660, 0521 0008 0149
Max plantar flexion in preswing (degrees) —-4.06 (822) —~143 (. 0367 0066 149
Viax dorsiclexion in svine (deerees) 277 (829) 18007 107692 | osar 0271 0155
Max dorsiflexion in loading response (Nm/BW) -002 (003) -001(004) | -005 (003) 0229 <0001%x 0712
|Ankle joint moment and power  (Max plantar flexion in stance (Nm/BW) 061 (028) 090 (0 36 066 (027) 090037 0366 <0001*x 0747
Max power in stance (W) 004 (0.10) 009 (012 008 (0.11) 008 (015) 0414 0086 0817
Initial contact (degrees) 957 (513) 1165 (581 655 (7.44) 801 (556) 0683 0023+ 0066
Knee joint angle Max extension in single stance (degrees) 684 (852) 7.72 (1101 101 (12.11) 1.05(11.01) 0701 0671 0060
Max flexion in swing (degrees) 4199 (11.59) | 4221 (1082) | 37.30 (1490) 0272 0396 0164
M esxtencion i lozding response (Nm/BW) | 010 (015) | 024(0.18) | 019(018) 0408 0088 0733
Knee joint moment
2 Max flexion in single stance (Nm/BW) -0.13(027) | -0.19 (028 -028(039) | -035(032) 0976 0087 0108
Initial contact (degrees) 1838 (551 2227 (699) 1827 (7.18) 1781 (7 0075 0157 0222
Hip joint angle
’ ¢ Max extension in single stance (degrees) 867 (958) 8.28 (1436 697 (11.09) | 2.68 (1 0136 0075 0287
Mex extension in loading response (Nm/BW) 035 (0.18) 048 (029) 036 (0.16) 038 (021) 0139 0090 0328
Hip joint moment.
Ve loxion in sinele stance (Nm/BW) 004 (039) | -012 043 | 0270029) | -020 0031 | 04 0008 0648
AFO-PS AFO-0D Main effect One-way ANOVA
AFQO-PS AFQ-0D
Paramezers Intersctdon With and
Without With Without With i AFO With and With and
without without
[nitial contact {degrees) -302(5.02) | -647 (704) | -564 (643) | -496 (648) 0.046% 0021% 0642
Non paretic foot off (degrees) ~740{446) [ 955 (780) | -1010(6.15) | -7.91 (690} 0.041x 0138 0146
Pelvic dlt
Non paretic inital contact {degrees)| -899 (4.70) | —11.68 (720) [ -11.70 (6.39) | —10.62 {6.45) 0.066 0.425 0631
—7.16(0.33) | -1057(8.10) | -11.00 (6.30) | —10.41 (7.13) 0.083 0184 0333
[nitial contact (degrees) -311(5.68) | —347 (661) | —-381 (581) | —-1.08(659) 0022% 0724 0.0054+
Non paretic foot off (degrees) -549(616) | -472(738) | -682 (652) | -231(685) 0022x 0386 <0001+
Thoracio til
Non paretic inital contac -789(6.58) | —7.34 (709) | -9.24 (737) | -5.45(688) 0025 0581 0.00 14
606 (6.17) | —624 (744) | 827 (744) | 551 (7710 0031% 0825 0.008+4+
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