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RASEER = ATHR R X 4 (anterior Ankle-foot orthosis) » i ¥ J& (stroke) » 3% 3 (stand) » - (balance)
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WA ?EFERTERZENERFHRARBABER
HIERRER > AR SRR R G EILa
FERER » HERRBEBREZWIIEKX - WA %8
WREXRHEY  E—RHREBERRES TN XE
(systematic review and meta-analysis)tP {E3 5t H& 21 IR
5o AR B EHE R —BABARNWE - B
HRE A R BT B B R - TR BRI RS
ARV RS I

B MEIE Sk [ ]

(EFEE S

18 R — B 1% 7 14 (cross section) i 72> £ — BB 1l
EEBLEST o IWEEHS @ 1485 18 RIFERBA ~
2 BB E - B RSP E ~ 3 AR BT R 77 i 2 B
HIEBRXRED S EA 4 AT TR R FHE B3
BEILED S s8R SRR O EETER © BERIGGR ¢
LTESEREBREEGEENR 2.0 MR
I RE B2 B UE L A ~ 3.2 BRAH BA L3R /7 38 58 (Modified
Ashworth Scale >3) o

AR AL

WAGEFHAENERZEMER LT PUEE
& (posturography)_E 1T HIE - MR R BRIE 2
PR 2R o

M £ ¥ B Tetrax Balance System (Tetrax,
Jerusalem, Beammed, Petach Tikva, Israel)ff /5 HIEs T.
H o AT MG FERER 4 @R EOBRER T
KERIMAE - & 4 EORS HEE T 2R BN
il B B i 2 12 BR A 22 TE B 77 (18] 1) © 38 R AU BRAB AR S
WERRREMET 4 EIFEARES R 1L ERRER
ZE & (general stability) ~ 2. BB & 4 ffi (weight
distribution)~3.[5] & B {E(synchronization)F 4.{&F| 4
17 #5488 58 & (Fourier analysis of intensity of sway) o

BHZREEGE 8 BETrEEBRETHEZHER :
LEHIERAR S FE iRk EE(NO) ~ 2. BHIEFARRUEFE Itk £
(NC) ~ 3. BHIERF IR UG£ AR _E(PO) ~ 4. BHIE FARR VS 7E
e E(PC) ~ 5. BEIE M 4558 30 EPAIRUETE i L (HR) ~
6. 5HE M /238 30 EEPARRESAE Stk E(HL) ~ 78817 £ BA
ARG Ik E(HB) K 8.5H M T HEARUEE ik &
(HF) o (KB R R T LB TR 328 o

12 HI B 2 W7 Bk B 52 B8 3 B A Ao 3 I B 2 B > AT
WEZABRERE > FTRABEERECHBETEE
RERER o
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1. B2 f87%8 F B (General Stability Index):

182 &2 B 1 I AU451F (amount of sway) » & I fI#
740 30T 1 R ) U B A BR 2= W9 75 B R A 5 iR (the
square root of the sum of the squared differences
between adjacent pressure fluctuation signals)frfg H
HIfE SR o B J1 3 B AE 5% 2 A 32Hz HY 3 BE IR A o Ut
HUEAHE B — MR E R A 5 88 B /7 0 (central of
pressure, COP)J R ENFEE » BUEM S NREBEBK
REARTRIE ©

2. # & 4 fi(Weight Distribution):
REEMBE IR ERBESFOBESH -

3. [F# #8 & (Synchronization Index):
FIFHBREE S H WS 7 AR B 73R O AE B AZ
BOnEN 2 ~ 22 R - SEAF®RES)  FFHEE
1R-1000(& # [ [70) E+1000(5¢ 2 [F 2 )(4 # 2) > IEH
HERILE-700~+700 o B fiE (X 5= T B8 E) HlL(agonist)
BiE 41 Al (antagonist) & b B 7 SR A2 B IEH AW 2 8
ERBZIAERHEERET - 7RAE S KoiE - he
il 2 B 2 2 R Y L P 1) () A I o

4. [EF)ZE 5 M7 #3858 B (Fourier Analysis of Intensity of
Sway):

ERAG B HIE 0.01~3.00Hz {47 G
H OB - MR B R AR AR 0 K 4 (RSN TR B
{& (0.01~0.1Hz) ~ = {& (0.1~0.5Hz) ~ 1 H
(0.5~1.00Hz)~ 5(1.00~3.00Hz) > f 1% Kohen-Raz 1991
fyRF 7l o (EAE A B AR R o T R SR B R
JE 1) 380 S AR - v L R S IR T R ) TR RI
(somatosensory input) » & 48 HI 2 [ B i i AR T e
e gk B U1, 7 3 K 5 B 25 2 14 BB B (tremor) ©
BT AR ER A BAH R EERE R - AR T 15

(BT Z A E ElmE R EE A B2 w2 Tetrax

Balance System & » i L3R 8 AR Z#AEIG - UH

fa R B IEHE 2 %E o ([ 3)

[ ] #HEt DA [ ]

BMA#AERFITZRAENEALAER > A
Kolmogorov-Smirnov test R iGEEE IR 2 S B HEE D
i c HIPFTBEBIBERSM > BUEREBEEHS
253 #i(repeated measure ANOVA)E G E X ZEH T AE 4
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EHANRF  LEHTENEBRZHE 2. \EHEHK
B EAREFBEHAEZSNEIFHTEN B E
BREEEZRNTERE - ROBEHKE t #7E (paired
t-test) R F RN EBR X REREREBREEHAT
Frfl SR FEERBER G EEEER - MM SPSS 5§
20 FR(SPSS Inc., Chicago, IL)Y# et 247 » & p B/
0.05 KEMet LABEEZE -

TR S 2R S B rh EOS S O 99

H . WAESETERET 8 EXBRMELEERE
EREBRER) - KME—FF LR AEH R HM B
DREAIT BREE LT R - MR SIRLE 8
EEEBRNER - RMBREBATEBRZREAE NC
B PO fEULT » LT B RESS B EEE S 7 HR~
HL ~ HB & HF S RECEEEZEZ 5 » 57 NO K& PC
BUT » Z01E BRI BB RN BB E R (R
2 R JE 3) °

%=1 XHBNEAEH

MR B/ (N8

34/17

SUAIHEIR A S AR FHERE 54 5% 34 Fllm  F 54.16 (12.66)
fL(67%) BB - TP EERS 48EMAE ) £E HE SR > A 48.08 (41.09)
R ES SRR3R 5 AT E B R RS > Z/AEANE) 28/23
PREEUTREGEEZEZE | | EEERBEE(Q= R R XA - A 2R/ (A B 22/29
0.01) 2.{& & 2 £ BRAY 1% [F #E(p< 0.01) 3.{& & R fIwif HERRIRE > BE—R—RUEAE)  45/6
& R R 1 (p< 0.01) 4R fE § E A EIGN(p< 0.01) 5.

R 0.75~1Hz B RAZRE(p< 0.01) o 78 H i 7~ (R 8
AimEE =R ER(EBRARER) » B BAIT KR
* 2. iR EHTERBEE
18 & (% B (Stability Index) [7] 5 {% & (Synchronization index)
BT R e IR 2% 2 R
£ HE MR p HE HEBMZE  p HE i 2 B2 28 p e HiEBZ%E p
NO 29.5(11.38)  29.5(11.53) 097  43.6(558.52)  6.4(52049)  0.54  -7452(260.31)  -795.6(207.7) 0.4  -322(377.76)  -30.6(368.17) 0.97
NC  40.1(1445)  373(14.09) 0.04* 143.4(486.00) -7.0(470.94)  0.02*  -829.4(155.97) -888.3(101.68) 0.01*  13.5(385.86)  128.8(405.16) 0.04*
PO 402(14.66) 37.6(14.13) 0.06  444.9(437.94) 226.0(469.01) 0.00%  -687.4(244.39)  -789.1(170.51) 0.00+  -60.1(373.46)  91.8(304.20)  0.00%
PC  53.5(17.61) 53.1(20.27)  0.81 378.5(432.41) 297.5(508.29) 0.19 -824.3(117.65) -832.2(153.85) 0.66 60.9(375.72) 136.8(394.73)  0.09
HR  40.0(15.17) 36.6(13.99)  0.01* 78.4(503.51) -9.4(475.61) 0.09 -831.8(145.65) -871.5(118.85)  0.02* 79.7(334.59) 199.2(373.16) 0.017F
HL 42.6(16.33) 39.3(15.41)  0.04* 89.9(516.01) 30.8(488.30) 0.31 -857.2(122.37) -870.5(108.38) 0.41 75.4(411.95) 151.3(404.10) 0.18
HB  41.6(15.09) 382(13.97) 0.03* 112.4(493.11) -43.5(512.39) 0.02%  -838.6(144.38) -871.6(116.17) 0.09  56.0(401.43)  176.5(384.29) 0.06
HF  40.7(1636) 37.6(12.29) 0.05% 142.8(458.98) 59.2(446.05) 0.17  -839.3(140.77)  -879.1(97.95)  0.01*  144(392.46)  87.1(413.71) 022
£ 2. WiEBXEHFHRBNEE
EREEHSE (%) -
(Weight Distribution) ) il 'ﬁ’%%%ﬁg
(Intensity of Sway in 0.5~1.00Hz)
TR BRI BT
x8 HE%) WREXE®%) p B2 (%) il 2 B S 2R (%) p B2 (%) MEBRZZE(%) p BE) iR E(%) p
NO  19.6(8.02)  21.0(8.16) 0.00f  16.8(9.08) 16.3(8.74) 0.42 36.40(9.82) 3732842) 017 4.2(1.66) 4.0(1.56) 0.39
NC  19.0(7.66)  20.2(7.98) 0.01*  18.0(9.40) 17.2(9.53) 035  36.96(10.52) 3745(9.50) 047  5.2(2.12) 4.7(1.74) 0.04*
PO 21.5(6.86)  23.2(7.10) 0.00%  14.8(7.74) 14.0(7.52) 027  36.29(10.44) 37.18(1038) 037 5.4(1.96) 4.9(2.31) 0.06
PC 20.7(6.81) 22.3(7.73) 0.001 15.4(7.71) 14.2(7.75) 0.16 36.10(10.73) 36.57(11.34) 0.67 6.9(2.62) 6.9(3.06) 0.92
HR 18.8(8.41) 20.3(8.70) 0.007 19.3(8.92) 17.6(9.57) 0.03* 38.13(10.98) 37.98(10.35) 0.80 5.3(2.70) 4.7(1.89) 0.01*
HL  17.9(7.28)  20.2(7.96) 0.00f  19.9(9.85) 18.2(9.74) 005  37.82(11.26) 3847(9.57) 035  5.8(2.37) 53(2.49) 0.09
HB  189(8.03)  20.9(8.75) 0.00f  19.109.21) 17.4(9.75) 0.03*  38.03(11.15) 3830(1043) 071  5.3(2.48) 4.9(2.20) 0.16
HF  17.6(7.11)  18.9(8.00) 0.03*  20.8(10.14)  19.1(10.12) 0.06  38.38(11.50) 38.01(10.60)  0.64  5.4(2.47) 4.4(1.48) 0.00%

NOTE : 8EIFHE(RE )RR
MERRER  NO @ BHIERIRUEE Nk L - NC @ SHIEPAIRUEE Rk L © PO @ BHIERERUEFEAR L PC @ BHIERA
IRvE7EWE S L - HR @ B4 PARRMEZE /iR B HL @ BH A 2 B ARG 7E Stk L1 - HB @ BHpa _E BARRSEE IRk BT -
HF : S8 FBARRSEZE S1iRk BT 5 *p<0.05; $p<0.01
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Effects of an Anterior Ankle-Foot Orthosis on Static
Standing Balance Control in Patients with Chronic
Stroke Wearing the Orthosis for a Long Time

Min-Yuan Yu', Yu-Hsuan Tsengl, Po-Chih Chen', Jen-Wen Hungl’2

'Department of Physical Medicine and Rehabilitation, Kaohsiung Chang Gung Memorial Hospital, Kaohsiung;
*School of Medicine, College of Medicine, Chang Gung University, Taoyuan.

Aims: To investigate the effects of anterior ankle-foot orthosis (A-AFQO) on static standing postural
control in patients with chronic stroke wearing the A-AFO for a long time.

Methods: We recruited patients with chronic stroke wearing an A-AFO for at least 5 months. Static
standing balance control was evaluated using the Tetrax Balance System in eight positions: (1) eyes
open on a solid surface [NOJ;(2) eyes closed on a solid surface [NC];(3) eyes open on a foam surface
[PO];(4) eyes closed on a foam surface [PCJ;and head turned at 30° to (5) right [HR], (6) left [HL], (7) up
[HB], and (8) down [HF] with eyes closed on a solid surface. Each position lasted for 32 seconds.
Patients underwent the evaluation with and without A-AFO conditions at random. The system software
elaborates four posture control parameters, namely, stability, weight distribution, synchronization, and
Fourier analysis of the intensity of sway, as reference.

Results: Fifty-one patients (men: 34 (67%) subjects), with a median age of 54 years, participated in
the study. The median time since the onset of stroke was 48 months. The A-AFO showed significantly
better effects on (1) general stability (p= 0.01), (2) heel-toe synchrony in both the affected and unaffected
legs (p<0.01), (3) synchrony between the two heels (p< 0.01), (4) increased weight-bearing on the
affected forefoot (p< 0.01), and (5) reduction of medium to high frequency sway (0.75-1.00 Hz; p< 0.01)
than standing barefoot. These effects were more apparent under conditions with a mild sensory
challenge. However, under conditions of no sensory deprivation (NO) or no vision and vestibular
feedback (PC), wearing an A-AFO did not show any benefit for postural control. Wearing an A-AFO did
not increase weight-bearing on the affected leg; moreover, it increased weight-bearing on the affected
forefoot compared to that on the hindfoot.

Conclusion: When patients with stroke wear an A-AFO for a long time, their general stability and
heel-toe synchrony can be improved under conditions with a mild sensory challenge. However,
weight-bearing on the affected leg is not enhanced. ( Tw J Phys Med Rehabil 2020; 48(2): 97 - 104 )
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