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Characteristics of factors affecting cutdown by different knee joints of knee 5 ankle foot orthoses
in hemiplegic stroke patients in recovery phase rehabilitation wards

ANEFEIE— 1, BRI

g B
[Bfh] AW, ETRERICBITIAS Yy MY Y OWHICE 2 2WFMrE LIS
BTETHA,
[53E] A5 2015 4 4 A5 2021 4 4 A ORI EIEI ) N E) 57— 3 VR~ AR
SN REWEF R REE T, RTHERSLGF SN/ -4 %% hy VT Y OFFIZL -
TR TR L7z T2, AELEZROHBAMIEREL, Ay VY r0T]
DEWBERE ST 2T 4 v 7RG 21T o720
[BR] 7 by v OTHFIHT L0V AT 1 v 7 ARSI OEE., BHkTOMEE Ak
FRERRAN FIM A3y L 7- R F- & L Cifi S 7z,
[#5:8] REWAERFREZ IZBT 58y ¥y O HIE. BHEFoBE O AR
FEREA FIM S8 % 5-2 AW REMA S 5 Z L ARIB S N7,
[F—7—K] ETHEE. 7y b ¥y, BT

1. 12L®IC THIRFE N O2H 5D BARRBATHE O F ik

A 9B (cerebral vascular accident DX R, BEPFOHEIL, FRATERE, fi— - AR
TLCVA) DI N E ) 7= a BB fEShzboidmpsntnin?,
T EY IS ARET 2 HEU, FERER T 28.6 B M2 BT KAFO G HREAZE & LTH
H (2020 4E) L 5 ST b Vo CVA D#AT WHEN B, HEEFICBW M % EEd 5
BEEDE R A 72012, HIE % BATHE 2175 PRI VENWEC RENE. b A LEIEDREE &
LD SNTE D . TR )< % BE HiE nho DIz, KAFO 7 &5 48 T i % B (ankle
WD TR WEFITH LT, BITHE 21T foot orthosis LN, AFO) D v b ¥ L IER
72 ¥ 12 K T £ B (knee ankle foot orthosis L BTHbHEENTHDLY, Iy My v oHERE
T, RAFO) # il 5 2 L id# L shTw X, BITHICEERFoT y 7 244 L 2 IRE TR
52, LaL, BEOLEMRIZ, HE@kt o DEEMWN B Y . FERRFRNC SRR Z B %
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1 HRRICH T IBMT
A )7 ay JEE#T. B ¥4 700y 7 BT, C : SPEX kT
SPEX : spring assisted extension knee joint

W EEENRTWEY Jy b OEER
47 ~65% " VRETH H. KAFO »HDH v + ¥
T RERT AOI, EHERN,S AFO £T
DIy NFY VERE TOBMTHBIIZBYTE T
ATN - TR ZT—%D RS, BT
HEICHW 2 # B 0E G % KAFO 2° 5 AFO 12
BER LT AR b IREE R ke shp Y,
MEEOFEEI S DAL, T OLEEIA
53OV - AT ASEE 72 56 12 KAFO 3L
Ji&dhb, KAFO OfkFofEfEE LT, Vv 7
oy 7 FE(RAA) RS 4 7 vy 7 BT (R
1B) % ORI % BE$ 5 Z & & HYIZ L7z fk
TFOMAEEI S BEEIZE VT 2015 ~ 2017
FEECT) yr7ay ZIR#ETFIL18.0%. 1 TV
0y 7 T 87.0% D TH - 720 KAFO
5 AFO AT 24T ) BRIZ, ik Fony 7 %
AL CERA % 47 9 AT CVA 0 figs B 5 o0 it 75 411 40 2
ML B Do DD, N E F T i ED &
1 B o> Rl B AR O A B A R 2 A 4 1
Spring assisted extension knee joint( L T,
SPEX) kT (7 kN v 7 4 v MR SH) (R
1C) % 2018 fFEE X D BRI L 720 SPEX kT,
KAFO 75 AFO @7 v b &' v » BATHI 2t
N SORME. TR OZEMEICIN UC. Mgk

72

WErREL 2P OME TR 5NN 5, €D
7%, KAFO O =1 2018 ~ 2020 F R I2 B
WT, ) rr7ay 7 BHEF 14.8%. ¥4 7y
7 EHET 25.9% . SPEX T 59.3% & 72 1) | L
BZHRS A 7oy 7 BFo MR
vy SPEX EHEF OB ZRAEM L 720 BT
FEAROH 2L & L ¢, SPEX IEHkT 13 K1 (&
BT X5 & SPEX B FORH AR E B E
LoD ENEE 3 5) Rt (B ICEE
TLIENHY., FNLS MOHKT & IL#EIS -
BOOEII R,

HIE, 7y M7y ouE e EgFoEEO M
AR L7ZIREIIME SN RV, 22T A%
WBHIFECVAIZBIT ANy NF7 v OWEHIZE 2
LEEMU»EFWHSPIITHI LR HNE L,

2. FHi&k
2-1 W&

XL, 20154E4 H 205 20214E 4 A £ T
1HiEZIZ BT A A1) N~ ABE L 72815 CVA O 9
5, KAFO 2SL5 S N7z 44 L mt G & Lizo xf
REEHy NF 7 UHER SN2 (LT, W
M) ehy bF U RERE o7 (LT, R
RERE) D 2 BELZ 31T 72
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T M TFOWF BT LEEWRT 720,
KAFO ML &n7-44 &%) a7 - 54
Ty 7T (LU BEEER) & SPEX ik
F(LLF. SPEX #) @ 2 B3 72

XHRIZHLS &7z KAFO 13, 45T AFO N7 v
N DR A T THY, RBEFIIEE S
LY TN L UFy 7 RFEFETH - 720

Ay N Ty O EREEI A S 5O
(AT T v 7 24 L 72 IREE TR O %
EEND S | [EHRBEITIR PGRE % RO % v
ZrlE L7

2-2 Hik

RGO THA L IZBAIM S L Liz, B
& D AEwE, MR RTLL RREOLEE. ARERET
Ji% Brunnstrom recovery stage (LLF. BRS). }*
i 22 [ 4% #% (Unilateral spatial neglect L F.
USN) o 7 & (USN 7F i 1£ Behavioral Inatten-
tion Test Dl HMA % v GFHEFAAY 131 52
T oA % USN bt & ) . BHkFofE (%
%€, SPEX). FSAED S ABE T TOMM. FHEH
LERNEF oMM, ARPrOLEBENFETO
WM. fEBEEE. WA OSSR, AR S
Functional Independence Measure (2L T .FIM) .
APk EE) FIM, A BCEREA FIM i L 72,

2-3 ETEFRVERT

X&BEE Ty T L O T OB LI
L. %l ABEF T BRS. SEM» S AT TO
M. FEP SRR T TOMM., ABEd 5%
B F TOWIM., TEFE H 8 SRE2 & SERUYTH
ABEIR#E A FIM, APERHESR) FIM. A BERREA
FIM @ 10 JH H % Mann-Whitney U #%ZE. M5,
WEL, MDA USN OAHE, BEFofEEo
5IHH I P M % FlVCRET L 7,

F 7o, T oOME OB IR L, E#h.
AR T BRS. SSED O ABE T TOMM. 5iE
PO F ToOMM. AR, HERNSFT
O, TEFEH £, $REI~SERUIR . ABERER S
FIM. AFEH-ES) FIM, A RERFEE FIM 0 10 3H
H % Mann-Whitney U #5%E. MBI, HEL R
DA USN OFE, By k&Y OWED 5 IH

Hi 2 M % Fo TRt L 7o

E5I1Z, By MY U OMEOEE LK CHE
DGR SN FEE R MTEE L, LELHE
W% FRET 57290, M ZEH T Spearman DJIE
NMAHRAREOMEA 0.9 DL EERLZZD D% Byt L
Too FOWH. Ay VT OWERRER, B
BN CHEEZBOHA 2 M Z 8 E L,
BRI CER) X 20 Y 25 1 v 7 [WIES
ME{T-72

AT EMBATIZSPSS V 7 b T N—=T 3
> 28.0(IBM#h) # i L. AEKEIZE% &L
720

ARG R R MBI R E S ORBRES
22047) DRI TEML 720

3. #F

# v bFY Ly OWEER (n = 24) E AT RER (n
= 20) DILIDOERER 1 IR T F e (TRERE
71.0(64.8-78.3) 1% INTIHEHE © 80.5(72.8-84.3)
W) SSIED HEEHAT F TOMIM (TRERE © 32.0
(27.8-41.3) H. AN figH¥ © 48.0¢39.5-63.3) H ).
ABE2r & % B F CoM (WhHER © 9.0(6.0-
12.3) H. ANTRERE © 15.5(10.3-34.5) H) . ABEkE
¥ A FIM (7] fe# © 52.0(48.8-64.0) /5. A1 fE
#if © 31.0(23.8-49.0) »i) . APtkiEB) FIM (7] g
T 1 27.0(23.8-39.8) . ANATREHE © 19.0(15.5—
28.0) ). ABEEEEH FIM (T fed: © 25.0(22.0—
26.0) M. ANUTHERE 1 14.0(7.0-18.5) pi) I3 E 7
%R, USN OF#E(TTHERE 6 %4, 18 4.
RUTRERE © B 11 4. 9 %), IERkFofEHE (O
RETE © EEE 11 %, SPEX13 %4, AW RER: @ &
&5 17 %4 SPEX 3 &) I EZE T D72,

Js ik T o g 1 2 B (n = 28) & SPEX #(n =
16) DB DORERE R 2 1R T o FES HEAL
JHETOMM (T v 7 B 43.0(33.3-56.3) H.
SPEX 7 : 32.0(26.3-42.8)H). v F &7 U H°
WHE(BET v 7 B 39.3%. SPEX # @ 81.3%) 1
EEERHO, TOMOHBICBWTIIEESEY
RO ol

Hy RO FIIBNCEEE RO 2IH
HOMBITTH 0GR AT 3 1R T . THHOWEAH
BIDHTIC BT, 4Eln & AR £ TORIR
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K1 Ay MEYUEBEEED Y MU OTEREFOLLE

Ay bE TR (n=24)

Fis (%) 71.0 (64.8-78.3)
e

5 1% (45.8%)

z 13% (54.2%)
RE

b H it 12%& (50.0%)

e 128 (50.0%)
Rl

H 9% (375%)

% 15% (62.5%)
Tk BRS

I 3% (12.5%)

I 1% (45.8%)

m 9% (375%)

\'4 18 (4.2%)
USN

2=} 6% (25.0%)

i 18 % (75.0%)
T

Bay s 1% (45.8%)

SPEX 138 (54.1%)
ED 5 ABRHRE (B)
RIED SEBENFE TOHRE (B)
ABeh 53 EMAEE TOHRE (H)
#=RBE%H ()
HE 5T EARE (H)
TERD S Hy &y U BTHIRE (B)
ARBREHAE FIM ()
ABREHEE) FIM (=)
ABREEERFI FIM ()

32.0 (27.8-41.3)
9.0 (6.0-12.3)

70 (70-70)

270 (23.8-39.8)

24.5 (18.0-29.3)

1475 (139.5-151.3)

42.0 (30.8-64.3)
52.0 (48.8-64.0)

25.0 (22.0-26.0)

Hy &Y CFAEERE (n = 20) P &
80.5 (72.8-84.3) 0.030"
0.283
6% (30.0%)
14 % (70.0%)
0.317
7% (35.0%)
13% (65.0%)
0.865
8% (40.0%)
12 % (60.0%)
0.331
4% (20.0%)
104 (50.0%)
6% (30.0%)
o0& (0%)
0.042*
1% (55.0%)
9% (45.0%)
0.007**

17 % (85.0%)
3% (15.0%)
270 (22.0-36.3) 0.283

48.0 (39.5-63.3) < 0.001***
15.5 (10.3-34.5) 0.003**
148.0 (138.8-153.8) 0.759
70 (7.0-11.8) 0.192
31.0 (23.8-49.0) < 0.001***
19.0 (15.5-28.0) 0.004**
14.0 (70-18.5) < 0.001***

BRS : Brunnstrom Recovery Stage. USN : Unilateral Spatial Neglect. SPEX : Spring assisted extension knee joint.
FIM : Functional Independence Measure. Mann-Whitney U #52. Hryufiti (55 1 U4 Ar 5545 8 MU 437450

PHGE. * i p <0.05. *F:p <0.01, ***:p <0.001

(p <001, p =045), FIENHERLTFTO
Wi L AR L £ TOHM(@(p <0.01, p =
0.58). ARZEES FIM & ABZESES) FIM (p <
0.01. p = 0.94). AFEKHEE FIM & APERERRH
FIM(p < 0.01. p = 0.77). APk iE &) FIM &
ABEEFEA FIM (p < 0.01. p = 0.56) D IZH
GHIEPRD SNz p2T09 L ETHD LD
A B A FIM & A B E8) FIM Td - 7272
B, A, ABREEEA FIM BRI L 72,

v N FT Y ONEEGEEAER (GFEE 0, W]
fE: 1) & L. fF#s. USNOAEECH 0. 1),
koM (o v 7 10, SPEX @ 1), FHED
LB F TOMME., ABRE»PSHEENTFTO

74

IR, APBEREEE) FIM. AFBERREA FIM @ 7 3H
HEMVEZELTEY AT 0 vy ZHIBSITE
TolfRE2RAIIRT, BMEFOHEEP =
0.014. 7 v X1t 23.844, 95% 1SHEX [H] : 1.909—
297.753) . AIEE:EE% FIM (p = 0.003. 7+ 2t
1.335. 95% fEHEIX ]  1.100-1.621) 77 v b ¥
TYONRICHTAIEEEERE LTERS L
72o F72. Hosmer & Lemeshow DREIZB VT
BAEEIIREWEEZRL72(p = 0.700),

4, EBE

ARWFFED HAGIE, [\ N2 ABEH 073 CVA
gL L. KAFODOH vy F ¥ v Ou[&Hic5 2
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*®2 BOv 7L SPEX#OLE

Oy 78 (n=28) SPEX & (n=16) P f&
Fis (%) 79.0 (67.0-84.0) 71.0 (670-79.3) 0.127
Rl 0.599
5 1% (60.7%) 7% (43.8%)
z 17 8 (39.3%) 9% (56.2%)
ot 0.954
b 1 1M 128 (42.8%) 7% (43.7%)
fRifEzE 168 (572%) 9% (56.3%)
FRAER 0.070
B 8% (25.6%) 9% (56.3%)
%= 20 % (74.4%) 7% (43.7%)
Tk BRS 0.368
I 5% (178%) 2% (12.5%)
I 14 % (50.0%) 7% (43.8%)
m 9% (32.2%) 6% (375%)
\'4 0% (0%) 1% (6.2%)
USN 0.907
B 1% (39.3%) 6% (375%)
& 17 % (60.7%) 10%& (62.5%)
By MEYCOER 0.007**
ATBE 1% (39.3%) 13 % (81.3%)
AEJHE 17 & (60.7%) 3% (18.7%)
RED 5 AR (B) 270 (22.0-34.5) 25.0 (17.3.0-28.8) 0.379
RIED SEENAE TOHIBE (H) 43.0 (33.3-56.3) 32.0 (26.3-42.8) 0.031*
AR 54 BMA % TOHAR (B) 12,5 (8.0-22.3) 8.0 (6.0-14.0) 0.057
#=RBE%H () 148.5 (138.8-162.8) 145.0 (139.0-148.3) 0.271
RE D 55k EIR (B) 70 (70-9.5) 70 (70-70) 0.221
AFBREEEA FIM (&) 49.0 (26.8-63.3) 49.0 (39.5-53.0) 0.971
AR EE) FIM () 25.0 (19.0-373) 24.0 (20.8-33.3) 0.788
ARRRSERHFI FIM (R) 225 (9.5-25.0) 21.0 (15.8-25.5) 0.597

BRS : Brunnstrom Recovery Stage. USN : Unilateral Spatial Neglect. SPEX : Spring assisted extension knee joint.
FIM : Functional Independence Measure, Mann-Whitney U #5€, FF9LE G 1 W5 AE-46 3 TUAA%0 . ° B, * 1 p <0.05, ** : p <0.01

®3 MAUZTHOMEREITI
REN SRENS AR 5RENS

Fig & ORI % T OHIE ARRBSHEE FIM - ARREHEE) FIM ARZEEH FIM

Fih 1.00 0.15 0.45%* —0.26 —0.22 —0.23
RIED SEEWNE . _ _ _

& TS 0.15 1.00 0.58 0.19 0.17 0.24
ARRh 588 MA . . _ _ _
gty 0.45 0.58 1.00 0.22 0.19 0.26
ABRRAE FIM —0.26 —0.19 —0.22 1.00 0.94** 0.77**
ABRESEE) FIM —0.22 —0.17 —0.19 0.94™* 1.00 0.56**
ARZESEB%0 FIM —0.23 —0.24 —0.26 0.77** 0.56** 1.00

FIM : Functional Independence Measure. ** : p < 0.01

x4 Dy MEICOARICHTZAT ZT ¢ v 7 AR

REFRE Wald P& * v Xt 95% 1EFEXE
ABRRE 3% FIM 0.289 8.533 0.003** 1.335 1.100 1.621
IS F DTBE 3.172 6.062 0.014* 23.844 1.909 297753

FIM : Functional Independence Measure, HZ ST CHE AR L/HE 2 M2 e LTRA
*ip<0.05. **ip<0.01, EFNV ¥ HE. Hosmer & Lemeshow OHUE (p = 0.700) . HIEHI K 81.8%
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BHRFEHLNITHIETH o720 ZFORE
ik FoffigH & ABRRFRAI FIM 239 v b & »
DU A 5.2 5HF L LTt s 7z,
BTN v B Y O I8
BrREZHHFO—2 L LTI SN, HIEL
AN F = a VRIS VOB ICB VT,
CVA BHZ D) NAD KB T TO I FAE
34 28.6 HThH Y HHIEEAL - 3747, 2EZ W
7P RIBRATIHE e e AR R ) N E Y
F—arERERTE LTRSS 2L
R 2% BATIRE 2479 2 EDWATRBET A N
F4 220217 TEID 5N TV 5, ZD 0SS RER
W7 5 KAFO % I\ CTAiAr - BATHEE 479 &
FHAE . S By YT Y OWHFIZBWT
X BIEN S EEW F TOWIM (TTRERE © 32.0
H. TUTHERE : 48.0 H) R ABE SR T
O (FTRERE © 9.0 H. ANWTRERE © 155 H) ICH
BETROTBY., Iy F¥o U RIREHICIEN
T REREDS I KAFO L5 L T\ b, 7k
5 Wz 6 12 XU, B O DL E
FEES) Y F—2 a VETHBERTLS
1~ 2HMPDANICHET T2 LB _"5NTB DY,
# v b & UREREASR U BERE & Ll L TR
KAFO 7Yl ST\ b, F 72T ofifH o M
HIZBWT, BFRFOMEORMIERIIRED, S
FLHWFFTOMMICHEELEZROTBY. B
0y 7 #75543.0 H. SPEX #4732.0 H & SPEX
BEDSHLVL T & 7 5 72, 2 UE KAFO ML IZ B
A ERREICB T, BHFOEROE, SPEX
FEOHB) vy JIE@FERS A 7oy 7§
fF XD b AT KAFO 7* 5 AFO N O
By NFY U ERERL T L CW LR D
5o FBMFEBRT LBOMEREE LT, &
RERRED I L B ENEZOND, L L. B
HFOMBEOREM LB O FE 2 S ABEET K
BRS. AWcHES) FIM OEBIEGEOHE 126
BREDBOON R D572, D10, BRFO#E
ROHWiFEAE L LT, SPEX kT & hoik T &
DEIFEED HEES F TOMBLAHIFED &
NTWZ\v, Ll FIEDHEEA) F TOH
MERTE LaY 271y 7 WIEsH 241 - 72
ECARTICBBEEN D o720 FDI2D, AlH

76

DOEHTHEI LT v by U RBATHIM B
B ATTEDHE LRSS EZ S,
By hF CBATIICB VT, BEkFon v
2 %A L CEEM & 47 9 A% CVA O i B 55 o [ 75 )
HAPREEL 22568055, HERENEHL &
L EIEEO RS LA MY . PR Y
BT 2T B D720 ey N YT DOBAT
IR 12 SPEX kT (= Al Bh A% 2 H v G
FREEIT) 2 Lid. E I EX M CVA BED G
BB A b CRREEES) B % 520t © X 72 m] RE T
Wb RSSO T3 M b KAFO
S AFO~D 7 v N UM L T8
L — b7 7R D KAFO® R #k Ml 3% . & AFO %
BEH L CBRPE IS B 2 T 2 kb &
DY H Y b IR RO L EREE L O
MABDERERSEEZRET DULEND S,
FD720, AREBORT TR Iy by o
TR B CEEREONADRENE 2 St
o LL. AllEAy MY OBITHEOE
BREON AmPNANE R EDVFATE T
Vo T, BEIEDRMIZT AT VT Y 7 BT
BHNSNRTEBY, ¥4 7vay 7 kT Y
LHEEEH OMBEHIRICHCSN S 720, S0
oy N F T DO EOMRIZB W CEERILEO A
ANERI ATTEDE LR E 2 5,
BT ABEREAIFIM ICBWT O Ay b
YOFFIZBIFAETE LT E 7z, FIM O
HAEHIZII 2= — a3 v 2IHE (B - £
). FanyERs 8 HE (Hamzgit - Mgk -
FUIE) 0 5IHH 35 STHIK W EnTHB Y. FLIE.
Rk, B, KW &R RN EERE DS 5 B
DOF N, EEFEEEZT) LT E) T2y
N B EBFEH BT DR V.
FIM OFEMIEE XA v N5 v OBATHIIZE
MY AETE LTHRESNTWS WoHS 1912
LAUEFIM @ BHEH O AR EA 20 ST T
H 5 & FIM OEEIHH O E= A 7%\ & i
LTBY., AIFFICBWTH FIM O ZRHIEH 1X
Ay MY ORTREHICBWTIZ14.0 5 TH
D 20 HULTFTh o7z THES VI L AULFRHE
REDETIZUNE ) 57— 3 vI2X 2 HEAEED
& (Activities of Daily Living LA . ADL) fE/J1f
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FOMERTTHY . 20X ) ICFBAERER O
TIZADL = & Ok 4 7o SRR RRIC B 5.2 C
WBTD, Iy MY O HIZ L EELRITL
72 RN E 2 BB,

AWFRORIF L LT, WFE HE % ITHNIIZE
ThY., BEEEIAY—ThHb, Z L TH—i
HTORETH ) . KAFO DALJ7 e 1% HIAH
IR OZEDKE L SRS R T OMGE
DB L E2 B, 72, BRETHEiS AT T
HY . HHE - RKREBIC BT 5 5 O FHIAYE K
T&THB 5T, USN LISk o i kb e s 4 o #
FETE TV,

5. &

ARWFZEIE. ) M2 ABET 2 #15% CVA I BT
5Hy MY yOUFIZE 2 5RFEMHE L7z,
ZFORER, 1y MF Y OUFIZE 2B RFIL.
Bk FOfEHE & ABRREHM FIM Th o720 /1
k& I3 B O b BB & B iR
SGEEBDECEHFERL )N T =23 D
B & OB RN RS DR D 5o
7272, AN HAE H Ol BSEE O AR
ORFHIR TG00, R L TN, T AL
7 HUREMEDSE 2 H Tz,

6. FIEMER
AWFFENZ DV TRIRT R E FIRRAA UL % o

7. B
KIS OPEIIH 720 . THH & TE 72 E
JEYNE ) 7= 3 YEREO M A SEKIGEH
f:LiTo

%’l

5| A3k
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Abstract :

Objective : The purpose of this study is to determine the effect of different knee joints in
knee ankle foot orthosis on the availability of cut-down.

Methods : Subjects were first-episode stroke hemiplegics admitted to a rehabilitation
ward between April 2015 and April 2021. 44 patients who were prescribed knee ankle foot
orthosis were divided into two groups according to whether or not a cut-down was
possible, and compared. A logistic regression analysis was conducted using the items that
showed significant differences as independent variables and the availability of cut-down
as the dependent variable.

Results : The logistic regression analysis for the possibility of cut-down revealed that the
type of knee joint and cognitive FIM at admission were independent determinants of cut-
down.

Conclusion : The results suggest that different types of knee joints and cognitive FIM at
admission may influence whether cut-down is possible or not in hemiplegic patients with
first stroke.

[Key words]knee ankle foot orthosis, cut-down, knee joints
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Abstract :

Objective : This research aimed to investigate independently the factors that influence
gait, and cutoff values in patients with stroke who underwent gait training using
WelWalk WW-1000 (WW). It is based on various assessments, including cognitive and
attentional functions, from the time of admission to the recovery phase rehabilitation
ward.

Methods : We included 113 patients with stroke who presented with a Functional
Independence Measure (FIM) gait score 4 or below, and needed to use Knee-Ankle-Foot
Orthosis (KAFO) for gait training. They underwent gait training using WW at least 10
times, and their communicative functions were sufficient. The assessment items to
analyze were age, side of paralysis, Stroke Impairment Assessment Set (SIAS), FIM
motor items, FIM cognitive items, Mini-Mental State Examination (MMSE), Catherine
Bergego Scale, Trail Making Test Japanese version (TMT-J), and parameters calculated
by WW. A binomial logistic regression analysis was conducted by dividing the participants
into two groups depends on the final gait level at the time of discharge: the independent
and non-independent group.

Results : The predictors were age (odds ratio: 0.880) and TMT-J part-A (odds ratio:
0.964) . The cut off values were 68 years old in age, and 148 seconds in TMT-J part-A.
Conclusion : This study revealed that age, and cognitive and attentional functions are
likely to be related to gait independently in patients with stroke using WW.

[Key words]Patients with hemiparesis, WelWalk, Gait, cognitive, attentional
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®7 1HTAROREHORAEE R/IMEDEL

v sl
=AE () =/IME () =AE () =/IME ()
AR 61.0 = 9.6 —01+96 61.6 + 10.4 — 06+ 104
EBAT 60.3 + 10.9 0.8 +10.9 59.0 + 12.8 3.7+ 128
faoZfA
EER 62.2 + 10.0 2.0 = 10.0 64.1 = 10.2 3.8 +10.2
EEDA 49.0 £ 15.7 26+ 157 54.4 +13.9 12 £13.9
fa-cfB __
EENE 477 £ 172 6.7 £ 172 50.3 + 15.6 16 *+ 15.6
W I ME = R
*£8 1HTHRAHOEEHEORKEER/IMEDEL
v sl
=AE () =/IME (°) =AE () =/IME ()
AR 13.9 + 71 —15.0 = 71 1.7 +5.9 — 14159
EBAT 129+ 6.8 — 157+ 6.8 9.4 +65 — 146+ 6.5
faoZfA
BB 13.3+ 6.6 — 185+ 6.6 115+ 6.0 —19.3+6.0
EEDA 8.8+ 8.4 — 145+ 84 12.3 £ 6.6 — 127 6.0
fa-c#B
BBk 8.9 +8.9 — 128+ 89 10.8 £ 70 — 12770
W I ME = R
%®9 1H5THAHOHROAIEDRKEE R/IMEDEND
x ¥ =)
=AE () =/IME () =AE () =/IME ()
AR 43+22 —28+22 4122 —27+22
EEDET 3.1+38 —32+38 32+39 —26=*+39
-2 A —
EENE 45+ 35 —26+35 45+09 —26+0.9
EEAT 12+ 5.0 —41+50 09+ 48 —40+48
fa-cfB  __
EER 16 56 —36+56 23+54 —41+54
P E = R
%10 1HTRAHOAEROERORAEER/IMEDEWN
x sl
RmAfE () &/IME (°) &XfE () &/IME (°)
AR 52+28 —49+28 48+28 —52+28
EEDHT 26+ 33 —09+33 25+ 32 —0.8+32
faocfA
EENE 20=+37 —29+37 17 £37 —32+37
EENFT 17 £3.9 —15+3.9 17 3.8 —12+38
aocfB
EENR 1.9 + 4.1 —09+4.1 19+ 02 —1.3=%02

T+ P = R
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x11 1HTRAHOFBROFREORAMBEE R/IMEDEL

RAME (°) =ME () RAfE () =ME ()
&R —34=%50 —6.1%50 —33+49 —6.0t4.9
EEDAT —73+8.1 —8.4+81 —71+76 —82+76
fa->ZHA
EENE —76+88 —88+88 —76+87 —88=*87
EEE —123+80 —14.0+ 8.0 — 124+ 77 —13.9+77
-2 B
EENE — 143176 — 156+ 76 —129+79 —141+79
I = (R
x12 13- CHANDEEBFEOEHEEND LS
T (uv) &R (uv)
% ¥ s} %= B
K& 0.038 =+ 0.057 0.018 £ 0.017 0.249 + 0.416 0.163 + 0.282
SfTHT 0.020 * 0.024 0.023 + 0.033 0.094 £ 0.148*  0.092 *+ 0.040
EE®  0.019 £ 0.017 0.025 + 0.011 0.069 + 0.049*  0.076 % 0.048
fa-oc#A EE®  0.014 £0.015 0.020 =+ 0.010 0.062 + 0.026*  0.087 %+ 0.072
#EE®  0.031+0.008 0.035 =+ 0.012* 0.088 = 0.040 0.088 =+ 0.031
#47#  0.015+0.007*  0.015 = 0.006 0.059 + 0.019*  0.076 = 0.032
#fTHI 0.017 = 0.013 0.019 + 0.008 0.104 £ 0.130 0.106 + 0.133
BEID  0.031 = 0.042 0.021 + 0.008 0.110 + 0.162 0.062 + 0.033
fa-cfB EEH®  0.019 = 0.006 0.018 £ 0.006 0.081 £ 0.037 0.072 £ 0.039
EEG  0.033+0.022 0.031 *+ 0.012* 0.099 + 0.033 0.085 + 0.052
#1T%  0.016 £0.005*  0.017 £ 0.007 0.082 + 0.027*  0.079 %+ 0.028

T+ R
* p<0.05 FEAEHILONLE

AL T WS, $8 o THE B Tl BIER O R £1 E
PET LTV, 72, BEFOB X S FET,
Yo 2B TIET LT, KERRIEDOE & | 1k
BOMBEOBE b > ZH A IZEEIEEL
FXZRLTCWADITH LT, 3o 2t B T3k
EAMET LT\ 7z,

3-5 EEENCOVWT (R 12)

L O BTGB O P I F 3250 & gL <, &
D OBECTHiT - S L A EICHIEBI2SH AL
Tz EMOFIEEOFH I EEER & KL
T, BAEBR T 2 E LA EICHEENET
L CWwize FiiEBORAMEO LBIIA M TH EE
E 7o 7225, EHNCB BT - ZHE A TEAERT
LD LAEBEIKT T A2HA»S o720

4. EZE

A, BREBRO S 5 LM 10 4% 5 R A&
DERRD 2O0%- TitE A L. FikOERIEA
a5 2 7204 T, 3o THHZ X IR DRI
DWTHRET L 720 € DFFR B O D Elastic-
ity l3fg-> ZHEA THEIKT L, 8- 2B T
Relaxation (K LTz, Lo L. JEHOmM &
TR OB OREN 2RI L Cidfa- 2t B
KB LTHEEICET LW, 2. FEHNZE
RO HZB Lkl S L b H o SRR
Bl Fo CHEEERBERZR LD DFRICHRL Tz
A, o Zitt BIZEBHODE v THITER LD b
BHEETHEbo e THEICHER LTV, #M
MR RERT 2 58 S 14 Tone. Stiffness. Elas-
ticity &\ o 72 O R TN 2 R T
H% Y, Tone |, ZHHFOFEIPIREE X /- (325
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DZEA b Ly I3 5 5 A OIS Stiff-
ness (3. TG WEIIREE % 2T S € 200850 5 0
H~OIEHL % F T HE. Elasticity (£, PUEPZE
D720 DIV DT & i S 7zt o FIEIRAE
ANOMEN % ZNENET LEEHZESNTND Y,
ZFD70, Fo ZHE A TEIREEAN O RIE 13K
TLTW2s, o 2t B OB Ao REN %A
720 T CEARTTE R VAS OZALrHATH
JEERAOBEDPIKED 5722 & T, JEEHOF A
CEBMBEPET LTV bDEEZ N5,
BEUT, BRI OLB L REKIZ LT, BAERD
BT H - THB TEHE L7 (FEK5), =
FUIAATIRNT T FEET, Fa-> ZHE B Tl RIA
EERAET OB, RO [AE & BiRE DR T S
LIEmDH -7 (FE 6~ 11), HilEEhdF-> St A
THEEBORIGEI AT 3 2 @250 > 720 2D
D, BERLBITOEIIH > Tt REH
B CHEOMEEIC OB EZ RITL T R
birolz, Mo THEE b5 & EE)E DR
RBTIIZLL TB Y MBI RLHS IR - Ty
PO TR OTENEDVNES 7 2H DD 5 2 & 7S
EZbNb, FOMEEITIE-> ZHB TRKENo
720 ZD72, Flo 2B ILES O~ TIEH %
Pl LB ENOBEENPRKEWT & T, REN
BRBDEALE BBEOBAN O S0/ b EZ 5
NhH, BiTHI-> BN %2 3E L 72K
BEClE, mEHMOKRKI]. EEEB X OHIEN A
KEL o722 L DR SN EHOMEOH A,
FIROBETAED SN TWE Y, T2 TH-
S e CHEDOTEH & B B L 2R R, R
BRE— A Y MAY8.7%., WMEEMEE— AV M8
16.7% BIHN$ 5 EREN TS Y, SlE— %~
P OFHIFE TI>FER L TWiwads, L h&EHED
wilo ZHEOMA I o THEBES R OBRF L E
DN ERFMENDL 2D, o ZHEA DT
THEHEPIDV LA LEL TWZENEZ OGNS,
F UL OB L o TENLEIKL 5 B
WAERRELZENPRESINTEY ., T2
TIAHE(90.4%) . FFmx HWizilo 2R BAS
TIIB (80% LLE) - JE(50% Ll L) 285 & v
IRERTH oY, BRTRYHEED . BAKSD
FENL HC LN T E 72998, BAETIIEST

96

FHWTOH - I 781% EDHEEDEH VLD
o TWwb Y, 207, -2 T6LED
BHZERHSEL LT, DOLTHRbRAR
WoZTAOICEETHL, SHAELIES
SO IR A RS S L ks L7z,
ZD70, I L L GESRiZOZLr D 7%
MolzZeNEZOENL, Yo T % L72EEIT,
o Z L TWARWENVEE L) &g R ~MA
Yy ZOWENS Vo THZ LI LD LB
OBEALDE L, ZNHN—ERH & o THEH~OH
HPSWTZENEZONL, KO- ZHTO
BE T, o SHHME O BHBIIRR L T
BY. SETERLZZETL Sy FIZL o TEBFEO
B EAEIC 2 ), —EREM oS % LT EIH,
MBI L2 e EZ LA,
AWFFEORFE L LT, Afr—EIZ L, =it
T 570 EE & 3 HIHRRE L7, ZORED
HENZEFGOAN EFEFETH o 72O ARHTH
bo Fl2. HBOERDD LPEE DL . AT
ZeAER L OBBIIAHTH L, 52, 2D
o O E 20 1) . SRIOFSE L 72HE&EOR)
REBHOLNIL LD & LD, #EZToREDL
ERBRIEFICODEAEINL 2D, IV LERE
DIERNP VT H 5720 7272, EELOHEGEHNE
W, BWEHET L0 TIE R, EHoOBEHEE
BT 572D BEREEE AT, Y0k HI
AL T A% WEICT 5720 DR TH - 720

5. MR&ES - FHHER

AWfFRIZ, —2a—Y VTSIV TN Uh
A AR L DS 7 & 4 % S CEME L 72
ShEBFRE 2 ADK S IR L L TEBTE S
L) i EE LT, MG - B EE bW
L) DdHBAEFEDEND & D IHEERE L O/ S
ELLICTRERELTVEW,

BE W
1) KEET  Fbo[ElRNICBIT 2 HEmaEiE HAR
RBr#45E, Vol.49, No.11, pp.1233-1239, 1998.
2) AT FURERE R s o 2 0BRBIZOW
T.AHBELFRE RE, Vol. 44, pp.1-12, 1997.
3) https:/product.breck.co.jp/maker/m/myoton/myoton-
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pro(2023 49 A 30 H#%) Posture, Vol.70, pp.168-174, 2019.

4) Havens KL, Severin AC, Bumpass DB, et al.: Infant 6) FHHIMA, FHHET, FLeoTF @ FFH oMK
carrying method impacts caregiver posture and B 5 HHAMALE AR L OB FFHOE
loading during gait and item retrieval, Gait posture, EREMGTE - MR EBIZ oW T IR R A A
Vol.80, pp.117-123, 2020. FERHERE, Vol.24, pp.34-39, 2010.

5) Williams L, Standifird T, Madsen M: Effects of in- 7) HUNZE, AL, BEE R, Ml JEE IS EIHO D v
fant transportation on lower extremity joint mo- FLA R 0¥ - Z Ao B 5. LIFE2022 7#% {5 #E 2 4,
ments: Baby carrier versus carrying in-arms, Gait 2022.

Abstract :

Wearing a traditional baby carrier while doing chores or traveling is a physical burden to
mothers causing stiff shoulders and back pain in addition to the emotional stress of
childcare. A less burdensome baby carrier allowing a mother to carry a baby for longer
periods of time is proposed. We investigated physical gait and subjective fatigue before
and after 30 min of exercise while wearing novel baby carrier support straps to the left
and right lumbar vertebrae, tightened lumbar belt, and shoulder straps. We found lower
subjective fatigue, less vertical movement of the head and trunk during walking, and
improved pelvic tilt. This may be attributed to the innovations in the new swaddling
straps, which allow the child to maintain a stable position while wearing them,
consequently reducing fatigue.

[Key words]Baby carriers, physical load, ergonomics
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OfEBIERE

REF B IO R ERRIAIEOBREGZ5807-E B A FRERIC
X9 HR MEEBZHWCHIRS TR E I KA RIEAERR

Physical therapy of alternate gait training using knee-ankle-foot orthosis for regain gait function severe hemiplegia

with damage to the corticospinal and corticoreticular tracts

P&

iy R 2

g B
[BRBICBER] LT » v VIR % F 72351 TR BB Rl 3 & O R B R IR i o0 B35
HIRB R RO EER RGN L. B TR (LUF. KAFO) % L 7zai B ATH0E
FEE L. FRELIIES L2 00REANIE QITBITHICE > 7ER O % Hiih 3 5
[FEBIB] M % 5808 L 72 60 OB TH 5, MEOHO TIHRESIHE * £ L CHiE
TRENEREECTH o 720 BATHEHIIZRRBEEIN M O T RS REMEDZ L  KAFO 023 % L3
L7
[AA] TRAGEBI 0T % B 2T EIN: % A 3 5 KAFO 2535 F CRIBIRATING 217\
BATRE) OUCEIAE N BRI MR (LUF, AFO) ~EBATL 72,
[(#ER] B EFHMEOBEH AATRTE) . BEZ4 7 A#E LT EE QBB LT
L72b 0D, BITIXAFO & TFEHAMHA L. BN E B ICHTIZEY . HATHIEIL 64.2 m/
min (ZEE L, ERE R L7z,
[#538] KAFO % F 72 R B THE 2 KB L. Mk L 72 2 & AATRE I o1 Licw 5 L7z

WREMED S 2 & b7z,

[(F—T—K] ETHEEE. AIBIRATHE .

1. [FC&IC

MZEHR R D 66% DSFIERICHITRELZE L.
ZDHDOBATERE RITHVAICE > 72E18) IEA
BElF O PR AEIE Th 512 LKL EERMME
FHTIE21% . EEMBEHE TIE 6% TH 5 L5
NTw 5 Yo HATIE H W 45 B 1F (Activities of
Daily Living : LUF.ADL) D4R g1 0—>
T, FB ADL R BTG OZ VI E TR

1R UNEY e v
2 BRESERAS  RARE
BeAiH © 2023428 A 30 H  $RRPUEH : 2023412 H 4 H

98

AL NG SN N R A T S

FTHhBHI LD, BERMEROSITHELY
NEN) T =2 aYIZBI2EELED—DOTH
DX DR LRERFHEOMIIEZFE VR b,

B2 B #i% (Corticospinal Tract : LLF. CST)
OB L 0 WEREB A EE & 7 > 72 5 R
BE T 254708 & LT ETHEZEER (Knee-
Ankle-Foot Orthosis : DL, KAFO) % F\» 7z i
FURATHANER SNTBY) . TOFEEIZ L > THRIT

ABAH 2024 4E 3 H 29 H
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HRERICHEE S0 L OWETID L SINT
Wb,

BATIZIE, B L O o s, Tl
WL BFREE % 40 O B B kA (Corticoreticular
Tract : LLF, CRT) 35 L TWwWbEEZH5NT
W5 19, CST 3 & O CRT Ol > v v i %
(Diffusion Tensor Imaging : LL'F. DTI)Fr & &
FHATHET] & DRI OV TR L 7R 7 22
TlX. CST. CRT DAL AHEE L7 #iX, &5 56
P ORNHRG L 28 L ) LT MR 2
EERBE LTS W, HIZ, GEARS 0%, DTI A
A5 CST (3% L Wil % 5217 T\ 525, CRT
DOEBIIRNT VD Z L DR S N
BE I L KAFO % W 72 B B AT#08 % 521
U BT BIRAT OB o 72 2 S LT b,

Aol FEREB) A RE 2 EE R M 2 2 L. DTI
T2 3B O CST. CRT & 12 LW EE
% RO 7R B I L 2 5 KAFO %
FA 72 R B ATHICE % fkfe L. SSIEf% 4 7 H CH
RIS AT % 415 LB o 7B % 58 BR L 726
CST.CRT |[CHHELEE D )V EEOMELE L
TAEBI O RATERICE DR 25 L - HE .
FeAe DB ) ARY TIERYA 5, MEhE
JE R R R R O ST R B b B BAE R LS
Lo THENE X ER T 2B E % 50 Helk
NHbHERLNLT-OHET 5,

2. EBIRENT

60 DT M WA R BB L | 24
Be~fadiiot S, BRI 75 A
IV T T A NR= Y OFIRNAE GG
fiAT S 7ze BEAEICIE, IREREE, SIEY D
) WIRIGH & fkfih CTdo o 720 T Ol 2P
T (2R S B SRR A BE 12 T 2 RIS 2
SNTWHREAEIL 7 < JWHTO ADL 13 H 3%
LTz, BESEIIRHLER DM TH - 72,

KRGS BV CE, FEBNICHBY, T, i
HARREIZ D W CH LEMIC TR EZ 1572,

1 HERSHREIRA
1-1  ABERHHERSHRARFT R

2_
2 —
N Be BE o0 35 % 5 78 1l 15 (Diffusion Weighted

Imaging : L'F. DWI) Cix. TH® CST B LW
Fli B I OB IEF IR BB T A SN
(B 1A). 79 H® DWI Tld, 215 DOFHEORE
FREN LA LTz (K1B),

2-1-2 ZEMRELEHBET > VIVERIC

& B EREET

AFEFI OB % IEFE I RFE T 5720, 42 W H 12
g S A7 T1 A% (0 1C) 2 2 & LT, i
%% % MRIcron % ffi [ L <C B0 (region of in-
terest : LU, ROI) #5E L Statistical Paramet-
rical Mapping 12 (SPM12)soft-ware (The Wel-
come Trust Center for Neuroimaging, The
Institute of Neurology at University College
London, London, United Kingdom) % i \» T
ROI L 7= ¥R 25 W % % 22 [ r9 i a4k (X 1D) L 72
EHIZERTITH 22 AL % MRIeron @ vol-
ume render A% VT 1E 128 L 720 =L
E N 7295 B 1% (X MRIcron O template T& 5%
Brodmann template. JHU White-Matter labels
1 mm template % |2 L T HEEE L 720 7R
B (X F7 8 Cld Brodmann D% 4 ¥, % 6 B,
32 BFIC U, FIERZA I BRI I K AT W
720

42 7 H 121X DTI 28 3.0 7 2 7 MR %¢1& (Signa
Excite HD scanner. General Electric. Milwau-
kee, USA) # W CTIfg & /2o Wi/ 87 A —%
{Z echo time =59 ms. repetition time=
9.000 ms. flip angle=90°. slice thickness =
3 mm with no gap. field of view =28.8 X
28.8 cm. acquisition matrix=96 X 96. image
matrix =256 X 256 with a voxel size of 1.125 X
1.125 X 3.0 mm. number of excitations =1, band
width = 250 kHz. b value = 1000 s/mm?, number
of diffusion-encoding directions = 15 T& - 72,
i AT 12 12 DSI studio (CMRM. Johns Hopkins
Medical Institute. Baltimore. USA) % H\27=,
DSI studio @ eddy correct 3 X UF motion cor-
rect #RE % F\ CTHIAT ORILEE 21T 5 72, BiE+
BB L OIEEGFERE N ENO ROLREE L LT,
CST (&I A & LR al 2 | &R % (Sensory
Tract : LI ST) (& H s 587 M & ik lml
A5 L7zo CRT ZEATIIZE 2 IC RSN 2D
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X1 MR &%

A 0 Hf5%> DWI,

B : 7 H#wf% D DWIL,

C 1 429 H#ef% > T1 50 5o

D : C OW{% SIREZME L, FORE % ZZRIWEREIL L 724212 MNI152 7~ 7L — b

L~ mapping L 72 %,

E : MNI152 7 > 7L — } 2 volume render #RE% ] L T/R L 72905 DI,

F 7> vV 527 7574 —% C CRL7 T fusion €728, HE
FINZ IR o f2 B BRGSO EMIIRIRG M o B B AR bE . #Efe o< ENE IRFR A
DA, M RENI RGN O R % 7R3,

L: M. R: M. An : #i/7. Po: f%77. DWI : Diffusion Weighted Imaging

FEATH 2% & U CHli 8T & ik m il %
ROI#&%E L 72, 1F IZ2DTIZ & %5 CST, ST.
CRT O fiber tracking O #&F (JLE7 > Vv b7
7 N9 74 —) %R LTz JEHEEM O CST.ST.
CRT B & OB# M > ST (&AM Kz B o> F i # sk
F CTHH S 728, BE o CST & CRT (Xi#H
ENeholze TNHOEEHTR2S, THOM
BRERBORKIES T —KEHH 2 5
CST OEFIZRE < MEAT I o EBEEEIL T
BARTH D LB SN,

100

2-2  APBFIEiEAE AT

1T HICHEARES S, MHE D AA%E
B4 L 72o Japan Coma Scale(LLF.JCS)1L 2 T
HiEEIH - DDA I A — Y 3 VI
B Cd o 720 Stroke Impairment Assessment Set
(LLF . SIAS) ™ o i (i E Bk Ak 1 & bR A7 7 A
b O, BRGEAMT A N 1L VEGEAM T A N (ReRAET)
0. FBGILAZT A I (BEBYET) 0. FIBGRAL T 2 (2
B0 T, THOMEES IR TH 72, T
DOFHEFEIRICT L Tz BEIXTRIZEE Ofit
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R FRD72DH T, ZOMOTI O, B
AL IE R IZIE R T - 72, BIET T EhIE I HIBR I 7
o 720 SIAS ORERHERE (/) 1L 0 TH o 720 ik
LAY, BAREE VAR EBCAIEEL.
Barthel Index (L. BI) (20 M CTdH - 72,

8 H DB TJICS 1L 0 &7 o7z, BEDLY:
22 1 447 % 520 Behavioural Inattention Test
(LLF. BIT) @ #4113 140 5CTH Y . cutoff
fE% B 2720 OO THRIE AR, BHEHER, #i5
TEEAERER, R TS L B oz BT
DI FANOELBEVBAT5TH Y
Scale for Contraversive Pushing( !l T,
SCP) 912 0.5 L% L72e TDATT L, Bac-
cini 5 |2 X % pushing behavior 5 & ¥ 5
cutoff fiZ Tl>TH Y H & FRE M A~ER S
B LD IR B TREBIICIFL TS
pusher behavior & (3% > TWw5b Z EHH list-
ing phenomenon'™” |12 7% 4§ % & H Wi L 7=
SIAS O M ALEBIFEREIE. RBGEA T A b A% 8,
ZOMIZODE FTHoT, MEEHR, KE. BIE
BRI LI o 72, # X 25 B, AL
WEHIFT D 2EHETICERACIRTH D, &
SEBVE, EVEEIF T 2 B8R IEER T
RETH o720 BITIENT ¥ AR RO DI FATHE
BT BTN D o 720 WREAEI LI TR
2SR L 72IREE TR & 2 ) . KAFO
THEBE &2 BT T 2 LE D H o 720 BT O
O W LA TSN L 72 (B 2A),

2-3 AAR KAFO O1ES

HATIHE © KAFO 23 & 72 B354 i 4 D
BB A MAEMEREAERT L L. A2
KAHOKAFO #E8LS 5 2 L H8F F L2,
WEETIE, YN F—3 g CRHEPE, g
FEEEBNBMT AEEN VT 7L v ATH#®
L. KAFO ER D EIEZHIWT L T b 2 RIER]
BT, 9RHICHESI N EE 77 L
VAT, Rk LFHEN A EBICH#E L. B
BT AT L2 6 L B 7 KAFO O 25
RENL7ZD, RAANRST L 0ESBH L ED
HWFCE o720 BEARAB L ORED SEROK
HAATC, 13HWHICERELZ L, 22 HI2Mdh &

oz, At EEREEE NS 55T
FHIZBWTIZ, M TR OMIEE % L ) &3
Bl r BME LR RRAT ) % R 12
LTWwa, ZOFMBRITOEEDZDHIZ, KEH]
(2L L 72 KAFO OAMIl o0 2 #kF- 1213 Gait So-
lution (LT, GS) BT (Pacific Supply 1) %
BH L7720 GS BMFIIAANE =12 X B
& CIEEL P IR OB 2 T 5 2 L ASITRET
HY ¥, ZoflE LY. Loading Response (L
T, LR) TO#MERHh 2 EMEEE L. U2t
THRORTHHEAE DB % IFE L 720 N2 CT.GS &2
EFILETEDES & 72> TH Y 2, ankle rock-
er® § b b R ME OWEEE) % 11 7%
TH5bHZ &5, Terminal Stance (LLF., TSt) T
O B E R R E B OfE R = WIFE L 720 £72.GS &
T OMEEEZFHTE 2w D 2 TEOESIEiED
AL U7 Ba 2 E L. WO ZR#MTFI2IES
TNT Ly 7 RETF 2R L7208, RIEBID
BITHEICBWTIL, 9y MEIZX 2 JERETESD)
HIRRIZ RS 72 22 o 720 KAFO 3R ERAH 5 KR4
WP CESTVED, By MY TEDL LD
TFTORETL., THOZFEOUEIZADE T,
KAFO. semi-KAFO (KR 7% L F 24812 T
X BMET, 20 L% R L7 KAFO). 8T
Ji7 2% B. (Ankle-Foot Orthosis : LT AFO) N2 H
TEbHEE L7z,

2-4 #iB

B ARG L2 1A H £ 0. TR0 o
121, KAFO 25512 & 0 IRBIEi & R A7 12 2
L. GS OIMEDREIZHED 31268b1, EHE
HEATR 2200 5 £ IWRRELZe ZNTH. M
M 0> Initial Contact (LLF. IC) LA, TEROH]
HREIIAT 5T, TSt IZEHBEIBITITERL AR
ERVHIZTOBITTH 72 (M 2B), 129HHT
i VAR SRV BB N o i L B e
AN VIREEIZUE L 72A5, ZIU2PE D A ATHE
TOLFEIZAR SN h o oo BATHE TIX, FRE
il IC DO Th B L O kL T E R
FOREFNZE>TT Y AMT B ET, FEMD
TSt CHeBIEIAMH RIS E L. JERREE T 2332
FERJEFB O A7 18 % 8 210 5 step 3 A A BIARAT
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2 ERRED S HI-HITOHF

A:8WiH, AFO #73 T CTOFATHEMNBEIT(KAFO 2 E35 L TW525, )y 7uy 7 IREFIEMEELTEY
AFO L [HFE) o WMIFEEIBEM O A% S i 2 BT,

B : 8 H. KAFO #75 F TOVATHENAAT, MBI O A% ABIe fi 2 BI4RAT.

C: 8iH, KAFO 335 T COVATHRNAAT, R % /o FREM I o5 0w 2 8) & /B LAkl
7o

D : 35#iH. KAFO %5 T COPATHENEAT, MAB) THiEIRAT,

E : 107 i H (HE:RK) . AFO 5 F T T FHAAT, MABTRIEIEAT,
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BBS : Berg Balance Scale
SIAS : Stroke Impairment Assessment Set

JCS : Japan Coma Scale
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KAFO : Knee-Ankle-Foot Orthosis
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Abstract :

Background and Purpose : We report a case of a severe hemiplegic patient with severe
damage to the corticospinal and corticoreticular tracts, as confirmed by diffusion tensor
imaging. Consistent with the outcome prediction performed using diffusion tensor
imaging, the paresis did not show significant improvement. However, the patient achieved
independent ambulation on all surfaces through alternate gait training using a knee-
ankle-foot orthosis (KAFO).

Case Description : The patient was a 60-year-old male who suffered an ischemic stroke
with severe motor paralysis of the right lower limb. He had difficulty in performing
voluntary movements and exhibited severe instability on the affected side during the
stance phase of walking, for which a knee-ankle-foot orthosis (KAFO) was prescribed.
Intervention: Alternate gait training was provided using a KAFO with ankle joint
mobility to facilitate and induce lower limb muscle activity. As the patient’s walking
ability improved, he was able to transition from a KAFO to an ankle-foot orthosis (AFO).
Outcomes : As indicated by the imaging findings of the corticospinal tract, severe motor
paralysis persisted for four months after the onset. However, the patient achieved
independent outdoor ambulation using an AFO and a single point cane, reaching a
walking speed of 64.2 m/min. In addition, the patient successfully returned to work.
Conclusion : Providing alternate gait training using a KAFO and having the patient
continue walking in such a way may have contributed to improvement in his walking
ability.

[Key words]knee-ankle-foot orthosis, alternate gait training, corticospinal tract,

corticoreticular tract, diffusion tensor imaging

110 SETHBYFEEYa5 Vol3 No.2 2024 \|




Journal of Assistive Technology in Physical Therapy p.111~121

OFRZE

AR ICL SR FREEB/EROREIEDOH M2 TR 2 F BRI T

The factors related to clinicians’ decision regarding the necessity of a custom-made knee-ankle-foot orthosis
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F1 FROEREFRABRFORBIFEL R

EELYEE (n=62) TERAEE (n=108) p

% () ° 65 (58-75) 69 (60-76) .153¢
'Iﬁl | (BtE/ &t A) 33/29 62/46 .632°

£ (cm) ® 162 (* 9.54) 160 (£ 9.71) 921°
ﬁsi (kg) ® 65 (56-74) 611 (53-70) .039¢
BMI (kg/m?) ° 24 (22-27) 23.6 (21.3-25.6) 152¢
BiZerp R R (RMAEZE / BB/ fth - A) 25/37/0 78/29/1 < .001°
BzepBEE (HY /&L D A) 8/54 18/90 .659°
ARzHi FAC? 5 (5-5) 5 (5-5) .994¢
KEEEEREE (Y /450 A) 61/1 101/7 .261°
RRER (B/E A 21/ 58/50 .016°
TH BRS? 2 (2-3) 4 (3-5) < .001¢
FRE{AI X RAENIEER A-ROM () ° 0 (0-0) 5 (0-15) <.001¢
RRERIRERIET B E A-ROM () ° 0 (0—-40) 70 (60-70) <.001¢
FEAEEEERE A-ROM (&) ° 0 (0-0) 5 (0-10) < .001¢
FERRERIARIET B A-ROM () ° 20 (15-25) 20 (15-25) .680°
FEMREMAIRERAETHE A-ROM () ° 90 (80-90) 85 (85-90) 7244
FERrERI 2RSS E A-ROM (E) ° 15 (10-20) 20 (15-20) .644¢
AT i R 2 2 (2-2) 2 (1-2) <.001¢
MER RS 2 4 (3-4) 4 (4-4) .057¢
EIFS It 4 (3-4) 4 (4-4) .194¢
FARAETFE RS MAS® 1 (0-1) 1 (0-1) 2734
EREEHEE MAS® 1 (0- 1) 1 (1-1) .283¢
SIAS TixfiE ° 1 (0-2 2 (2-3) <.001¢
SIAS TlfIEH * 1 (0-2 3 (2-3) <.001¢
SIAS fRZZERBAEM 2 3 (2- 3) 3 (3-3) .002¢
SIASEE® 3 (2-3) 3 (3-3) .100°¢
SCP? 4 (3-5) 0 (0-2) <.001¢
TCT® 49 (24-61) 87 (61-100) <.001¢
BB AREEE (min) ° 40 (30-40) 40 (30-4) 544¢
MAIFERERE (min) 2 13 (10-20) 10 (5-10) <.001¢
HITIRBZIER (m) ? 30 (13-50) 60 (40-120) < .001¢
HIThO&EE (HY /5L A) 0/62 0/108 1¢

BMI : Body Mass Index. FAC : Functional Ambulation Category. BRS : Brunnstrom Recovery Stage. A-ROM :
Active Range Of Motion. MAS : Modified Ashworth Scale. SIAS : Stroke Impairment Assessment Set. SCP :

Scale for Contraversive Pushing, TCT : Trunk Control Test
* el (955 R 25-75%)

P SFINE (+ B EE)

Y v
4 Mann-Whitney U #5E
¢ P HE
x2 2HMBICEEEZZROLEHOEEREER
Ti% BRS FREIRBIETEf A-ROM  FREMIRERIENRE A-ROM  FREIE BIEI S /E A-ROM
Ti% BRS 1.000
FRE{AIp% R ER B # A-ROM 0.620* 1.000
FrE{AIRRRIER {9 R A-ROM 0.765* 0.692* 1.000
Al 2 REEEE A-ROM 0.830* 0.603* 0.646* 1.000
SIAS TS SIAS TIRfIER

SIAS TR 1.000
SIAS TRAIER 0.839* 1.000
Spearman HHERE  *p < 0.01

BRS : Brunnstrom Recovery Stage. A-ROM : Active Range Of Motion. SIAS : Stroke Impairment Assessment Set
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X3 AFyTIAXFEEAVAEOQS AT 1 v Z7ERBHMIORER

REIRHRE p OR 95% ClI
T i BRS — 2.364 < .001 0.094 0.036-0.249
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SIAS TS — 0.906 0.014 0.404 0.196-0.833
ScP 0.47 0.005 1.599 1.154-2.217

EFN A HE p <0.001 Hosmer & Lemeshow DI%E p=0.658 1FHBIE 89.4%
BRS : Brunnstrom Recovery Stage. SIAS : Stroke Impairment Assessment Set. SCP : Scale for Contraversive

Pushing., OR : # v X}, 95% CI : 95% fSHHIX [
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Abstract :

Objective : Definitive criteria for the need of a custom-made knee-ankle-foot orthosis
(KAFO) have not yet been established. To contribute to the decision-making process of
clinicians, we investigated the factors related to the decision regarding the necessity of a
custom-made KAFO for patients with stroke.

Methods : A total of 249 acute stroke patients who required a KAFO for walking were
divided into two groups according to whether they were prescribed a custom-made KAFO.
A univariate analysis was used to compare the factors between the two groups. Logistic
regression analysis was used to detect the factors related to the decision regarding the
necessity of a custom-made KAFO.

Results : According to the logistic regression analysis, Brunnstrom stage of lower
extremity, stability of the affected leg, tactile sensation of the affected leg, and Scale for
Contraversive Pushing were determined to be related factors.

Conclusion : Prescription of a custom-made KAFO may be determined based on an
overall assessment of lower limb function, stability of the affected lower limb, lower limb
sensory disturbance, and severity of pushing behavior.

[Key words]knee-ankle-foot orthosis, stroke, acute
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Verification of the orthosis effect in a case of paraplegic patient with spinal cord infarction: a case report
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1) Sandson Spinal Cord InfarctionReport of 8 Cases
and Review of the Literature Medicine, 68(5):
pp-282—292, September 1989.
2) FILSEA : IEE R FEE R, RN LTS S B 5T R
B2017THEEET v 7 — Mt HARZRERSARE,

SETFRPELAE Vol3 No2 2024 |




36(1) : 57-61, 2020. T2 52 % 52, Maggihas, 82(7)  406-415, 2005.

3) Lehmann JF : Gait abnormalities in hemiplegia: 6) StevenC : Kirshblum International standards for
their correction by ankle-foot orthoses. Archives of neurological classification of spinal cord injury (Re-
Physical Medicine and Rehabilitation, 68 : 763-771, vised 2011). J Spinal Cord Med, Nov; 34(6): 535—
1987. 546, 2011.

4) Lehmann JF : Push-off and propulsion of the body 7) Plug-in Gait Reference Guide.
in normal and abnormal gait. Correction by ankle- https://docs.vicon.com/display/Nexus212/
foot orthoses. Clinical Orthopaedics and Related PDF+downloads-+for+Vicon+Nexus (2023.1.13 ff: 72
Research, 288 : 97-108, 1993. 8) REA: 7477y buvyh—HfE%E X%+ 2HUS-

5) BEHSET TR ORI B RE AT R O 24k AFODB%E & 5Fiffi. JSPO, 38(4): 2022.

Abstract :

We experienced a case of paraplegia due to spinal cord infarction, for which brace therapy
was performed using a short leg orthosis. In this case, knee bending was observed due to
excessive dorsiflexion during mid-stance due to muscle weakness in the right triceps sure
muscle., who complained of fear of falling due to knee bending. Therefore, we prescribed
the Walk on Trimable, which has a dorsiflexion braking function on the right side, and
verified the effectiveness of the dorsiflexion braking function. The method used a three-
dimensional motion analysis device. We measured barefoot walking at optimal and
maximum effort speeds using Gait Solution Design and Walk on Trimable. The evaluation
parameters used included the amount of forward movement of the point of application of
the ground reaction force during the right stance phase and the maximum value of the
plantar flexion moment of the right ankle joint. As a result, we found a significant
increase in the amount of forward movement of the point of application of ground reaction
force and the maximum value of the right ankle plantar flexion moment under the Walk
on Trimable condition. This is thought to have contributed to an increase in the amount
of forward movement of the point of reaction force application.

[Key words]Spinal cord infarction, Ankle Foot Orthosis, Dorsiflexion braking function
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Comparison between actual ambulatory independence levels after alternate gait training using a knee-ankle-foot

orthosis and independence levels predicted based on Niki’s independence prediction method.
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Abstract :

Purpose : The purpose of this study was to investigate whether providing alternate gait
training using a knee-ankle-foot orthosis with an oil damper ankle hinge (KAFO-OD)
results in therapeutic effects surpassing the outcomes predicted using previously reported
prognostic method for ambulatory independence.

Methods : Forty-three stroke patients underwent alternate gait training using a KAFO-
OD at a convalescent rehabilitation ward. We retrospectively investigated each patient’s
predicted ambulatory independence level based on Niki’s independence prediction
method, and compared them with the patient’s actual independence level at discharge.
Results : According to Niki's prediction indicators, three patients were predicted to
achieve ambulatory independence, 28 were predicted to be dependent, and prediction was
not possible for the remaining 12 patients. However, assessment at discharge showed that
27 patients achieved ambulatory independence, while 16 remained dependent.
Conclusion : Providing alternate gait training using a KAFO-OD for stroke patients
may improve ambulatory independence levels at discharge.

[Key words]Knee-ankle-foot orthosis, stroke, gait
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