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Development of a novel footplate for ankle foot orthosis that can improve push
off movement

Yonetsu, Ryo

13,300,000

This study was performed to develop a novel footplate of ankle foot orthosis
(AF0), which could dorsiflex the metatarsophalangeal joint during the Pre-swing phase, since
patients with post-stroke syndrome had a difficulty in pushing off on gait. Based on several
material characteristics tests, a prototype of AFO with a special carbon-fiber-reinforced plastic
was experimentally designed. Compared to a conventional AFO, signs of improvement in joint movement
and muscle activity were confirmed in patients with post-stroke syndrome when wearing a novel AFO.
This novel footplate would apply Japan patent, and product an AFO with a flexible footplate.
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# 1. Participants profiles

Ankle jont ~ Ankle

5 . 3 Time since S i Br.s. of lower E iz
Participant Sex  Age(y) Diagnosis cet Paretic side S passive joint
ROM (deg) MAS

A F 21 Cerebral infarction 180 R v 10 1+
B M 69 Cerebral infarction 87 R A\ 15 1
c M 28 Cerebral infarction 106 R v 15 1
D M 59 Cerebral infarction 116 L v 10 g
E M 28 Cerebral hemorrhage 96 R VI I5 0
F M 68 Cerebral infarction 87 L VI 15 0
G M 79 Cerebral infarction 78 L v 15 1
H M 57 Cerebral hemorrhage 58 R VI 20 0

I M 54 Cerebral hemorrhage 52 R VI 15 1

J M 67 Cerebral hemorrhage 94 L A% 10 1+
K M 57 Cerebral hemorrhage 93 R VI 20 0
I M 50 Cerebral hemorrhage 24 L VI 20 1
M: Male; F: Female: L:Left: RRight; Br.S: Brunnstrom Stage; ROM: Range of Motion: MAS: Modified Asworth Scale
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p 0.01
p 0.05
p 0.05 p 0.01
2. Kinetic and Kinematic data
Patients after stroke (n=12)
Conventional Novel
AFO AFO
Mean (SD) Mean (SD) p
Plantarflexion resistive torque (Nm)
Peak value during LR 7.3 (1.8) F-T42E1) 0.349
Peak value during PSw 3.1(1.4) 4.2 (1.6) <0.01
Angle ofankle joint (deg)
Initial angle * 2.6 (1.6) 2.0 (1.6) 0.107
Maxinmmm dorsiflexion during TS 12.6 (5.1) 11.6 (4.9) 0.161
Toe off® 3.1(1.9) 1.7 (1.8) <0.05
Maxinumm dorsiflexion during Sw * 6.0 (3.8) 4.8 (2.3) 0.070
9.5 (4.5) 10.0 (3.6) 0.209
EMG nuscle activity (%)
TA activity during LR * 69.3 (30.8) 80.1 (44.4) 0.248
GAS activity during LR 57:2:(23:2) 83.9 (42.7) 0.092
TA activity during PSw 70.5 (26.4) 61.3 (29.9) <0.05
GAS activity during PSw * 89.0 (20.3) 120.3 (35.2) <0.01

AFO, ankle foot orthosis, SD, standard diviation, LR, loading response phase, PSw.pre swing phase, TS, terminal stance phase,
Sw, swing phase, EMG, electromyography, TA, tibial anterior, and GAS, gastrocnemius.

? Median (range) reported due to non-normal distribution of data, analyzed with Wilcoxon’s signed rank-sum test.
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