Effects of a non-rigid AFO on ML foot placement during post-stroke locomotion
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Mediolateral (ML) foot placement redirects H * n=13 (post-stroke) and n = 6 (controls) Results from this study indicate that use of a non-
ML body center of mass motion (red arrow) ML Foot Placement Errors (Affected Foot) rigid AFO does not improve ambulatory ML foot
during ambulation and has been identified ————— * Preferred walking speed: placement accuracy of the affected foot for
as one strategy for maintaining dynamic i 1 ::'SSFO e No AFO =0.69 *+0.17 individuals with chronic post-stroke hemiplegia.
balance [1]. Post-stroke, abnormal swing 45 + h —Control l/ AFO =0.78 +0.19
phase locomotor patterns, including hip . £ — Controls = 1.23 £0.20 The importance of swing phase, as it relates to ML
hiking and circumduction, may negatively - E’ o foot placement adjustments during ambulation, has
affect ML foot placement ability. s é’ - : N /(‘/:I) + Post-stroke subjects demonstrated larger ML been highlig'hled prgviously [2,]‘ Abnormal foot and
3 i { S ankle posturing during the swing phase of post-
The purpose of this study was to: 8 o el foot placement errors than control subjects: stroke gait contributes to inadequate mid-swing toe
1) investigate ML foot placement accuracy ‘é _ No AFO: Fy ;)= 17.077, p = 0.001 clearance. Hip hiking and circumduction are
during post-stroke locomotion and = @ ) AFO: Fy ;7= 6.041, p = 0.025 believed to be compensatory actions utilized to
2) determine whether an ankle-foot orthosis s 15 i create adequate mid-swing toe clearance. We
(AFO), commonl}/ prescrlbe.d to address :' g o ’ * AFO use did not significantly improve ML expected that correction of the equinovarus
abnorm.al lower limb posturing post- . g foot placement accuracy posturing of the foot and ankle complex would
stroke, improves ML foot placement = -0 T F. .. =1994 p=0.183 reduce the use of swing phase compensations and
accuracy. 0 3 1 :: = 127 P =0, promote improved ML foot placement accuracy. Our
] —{D— i+ - . o . . results do not support this hypothesis; while the
0.20 0"10 000 010 020 * Magnitudes of hip hiking and circumduction median magnitude of hip hiking and circumduction
Medial Lateral were not significantly different with AFO use decreased, neither magnitude was significantly
Methods Normalized Error F112=0.387,p=0.545 affected by AFO use.
F12=2.037,p=0.179
[Tearo ) In light of the present results, we cannot rule out the
Consent and possibility that ML foot placement accuracy was
Randomization >< Peak Coronal Plane Swing Phase Pelvic Angle Circumduction (Lateral Swing Phase Ankle Center Displacement) precluded by abnormal motor coordination. It also
AFO AR gz" Ry é; 020, —rry should be noted that results might not generalize to a
g 15| AFO | %é 0.15) AFO | more severely affected post-stroke population.
Gait analysis and ML foot placement error calculation % 10 I ) ‘EE 0.1 Additionally, the re%auAvely sma}l sa{rfple size of the
) L % z E : ] current study may limit generalizability.
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conditions [ 0 I3 30 I3 = 000 ] I3 ) 25 Finally, it is interesting to note that subjective
(@s% lf)go length) Target Step Width Condition (% Leg Length) Target Step Width Condition (% Leg Length) reports commonly indicate positive benefits from
15% - & .50 sk ) AFO use, while evidence of the biomechanical
i(s):;: - EE effects of AFO use on balance during walking
é éﬁ 0.10 1 remain inconclusive. Given the multidimensional
Statistical analysis: § 0 — \ ‘Sﬁ Flature of balance: itis Possibl\e that an AFO
A two-way repeated measures ANOVA (within § §§ improves other dimensions of balance such as
subject factors, step width (4 levels) and orthosis (2 2 gg010 ! 1 confidence [3,4].
levels)) was performed on the affected foot ﬁ < E 0.20
placement error data. 0
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