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Effects of Plastic Ankle-Foot Orhtosis on Hemiplegic Ambulation

Ueon Woo Rah, M.D., Jung In Yang, M.D.", Il Yung Lee, M.D.,
Hyoung Koo Park, M.D., Sang Il Park, M.D.2, Seon Hee Im, M.D.,
Hae Won Moon, M.D. and Ja Ryong Cho, M.D.

Department of Physical Medicine and Rehbilitation, Ajou University School of Medicine,
IDepartmem of Physical Medicine and Rehbilitation, Wonjin Green Hospital,
2Departmem‘ of Rehbilitation Medicine, Suncunheang University College of Medicine

Objective: This study was performed to investigate the energy expenditure at self-selected
comfortable and fast walking speeds with or without plastic ankle-foot orthosis in hemiplegic
patients.

Method: Objects of this study were 10 ambulatory hemiplegic patients. To estimate oxygen
consumption, we used K2 machine and measured gait speed, stride length, stride frequency, and
heart rate energy expenditure index (EEI) with or without plastic ankle-foot orthosis.

Results: Stride length and gait speed of the hemiplegic patients with plastic ankle-foot orthosis
significantly increased at their comfortable walking speed pattern. Oxygen consumption, oxygen
cost and EEI significantly decreased in hemiplegic patients with plastic ankle-foot orthosis
whether their gait speed pattern.

Conclusion: The plastic ankle-foot orthosis is useful for the hemiplegic patients to increase
walking speed and to reduce energy expenditure.
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Table 1. Characteristics of Patients

No. Age Sex Cause Hemiplegia E::;E’; A/C” Spasiticty Etrsau(::o;i::)g Walking device
1 53 M stroke Rt 14 - Gl 13 monocane
2 45 M stroke Rt 22 + G2 21 monocane
3 52 M stroke Rt 11 - Gl 10 monocane
4 33 M stroke Lt 6.5 + Gl 6 independent
5 51 M stroke Lt 7.5 - Gl 7 monocane
6 41 M stroke Rt 12 - Gl 1.5 monocane
7 52 M stroke Lt 10 - Gl 9 monocane
8 21 F trauma Lt 23 - Gl 23 independent
9 57 M stroke Rt 14 + Gl 14 monocane

10 47 M stroke Rt 22 + G2 21 independent

1. A/C: Ankle clonus



838 KIEFEEEGEE £ 2548 S5 2001

2) Aty

1) X Az EF: AFRIAEL A A
243k 1Y ol FuhaE whelx HzrlE #E
2 ek oA £Ee] AL o%
% 2747]9] K2 (COSMED, Rome, Italy)E | &

.
¢

J
0|

R

A 2

fud

F

A7) oA &RE @A} sE 28¥ @

o~
o
o
lo
fu
2
kv
X
T
{d

o
25
32
: o
_N

)
w2 33
[l
W
Mo
i
[*]

4 ]

N m1ru oL

=

e oy O o R e LA o &S

bonZ opE > 2> fr o oX odo q B¢

Ao fo

H
e
=

N

(oxygen consumption rate)%
A 1 kgD AL £RFE ov)st
2 H](oxygen cost)i= IU]H S Axd &%
BEA 1 kg@ AL ARFS st ? Sui-
de lengthe WA=t 187 AL A& stride frequ-
ency 2 o] Alabsigieh?
() AMEZH 29E ¥ oExX

o
1-%
r1r m:[o

=

Az &

Mok

e

AR X[ (energy ex-
penditure index, EEI): A4lF= K20 H2HE heart
rate sensors o|-83lo] ZA s} o oA L£EZA

TEEDE 25 uig} oFgY|e] AubEge] Aol
He) £58 e gtog Falgich”

S Hal ZF Aldks=_obzl 71 Alaks=
- =
NAA AEA S A
3) 84 2M
Hube] el d] Felead whelA Bzrle] 2§

of ol wpE By £% g
$]sto] SPSS (statistical package for the social sci-
ences) Al ZZ 1 F Mann-Whitney testE ©] 83}
of Wz7] 2 oliol whE Wkt W Eo} 2
W e S Aold] () HE 9 W £Ee| u]w,

Q) AL £2RE 9 AL &£y vHEZ, 3) Ay

AR £RE v}

g oA £BAFE vlazstsdct.
= | i
1) Bx7| 0| E 2 mEO| M3}
(1) Stride lengtht FQHF & EollAE= HF 81 cm
ol 93 eme& WA F7Ft R (p<0.05), Z Th

HPETAE HAF 109 cmollA 114 cmZ Z7}3}
Kot Ao g gu|e Aol 5 HolA ¢kek
(2) Stride frequency= 7+ £XollA] H=z7] 28§ 0:]

ol whE Xpo] & Kol ?%gk

(@) B3l Sx& 3AUT A :Lf{ B &iof
Ae w3lA] Hzr] 28 317‘ A+ 29.3 m/min®l] 4]
348 mminZ 9| QYA Z7bstAtkp<0.05). Al %
£ BeAE welA Hzr| ZE F HTF 494
m/secoll A 52.2 m/secE =7Vl ot EAH o R 9

Table 2. Comparison of Gait Parameters of according to Walking Speed and Wearing of PLS"

Comfortable walking speed

Maximum walking speed

Without PLS" Without PLS"
Stride length (m) 0.81+0.18* 0.93+0.32* 1.09+0.41 1.14+0.47
Stride frequency (number/min) 36.1+10.75 37.4+11.0 45.3+15.1 45.8+14.6
Speed (m/min) 29.3+8.2% 34.8+7.1% 49.4+14.8 52.2+13.6

Values are meantstandard deviation.
1. PLS: Posterior leaf spring type ankle-foot orthosis.
*p<0.05
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Table 3. Comparison of Parameters of Cardiovascular Response on Comfortable and Maximal Walking Speeds

Comfortable walking speed

Maximum walking speed

Without PLS Without PLS
O, consumption rate (mL/kg/min) 9.70+2.67* 7.74+2.08* 14.8+4.50* 12.0£5.1*
O, cost (mL/kg/m) 0.33£0.27* 0.22+0.28* 0.29+0.09% 0.19+0.04*

Values are meantstandard deviation.
*p<0.05

Table 4. Comparison of Parameters of Cardiovascular Response on Comfortable and Maximal Walking Speeds

Comfortable walking speed

Maximum walking speed

Without PLS Without PLS
EEI 0.97+0.90% 0.77+0.69* 0.88+0.72* 0.74+0.41*
HR" 92.1+17.5 89.7+15.4 117.2+10.4* 105.1+7.6%
Values are meantstandard deviation.
1. HR: Heart rate (beat/min).
*p<0.05
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