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Effects of Limited Hyperextension at Knee Joint Using lelted Motion Knee Brace
on Balance, Walking in Patients with Hemiplegia

olgg: nlggﬂ OIgA.l”*
Z‘-‘ro:}‘ - o'd %o];ﬂa‘l-u_**’ EL}\']EHQ'—’***

Eun—Hyuk Lee(commandoi3th@hanmail.net)”, Kyung—Ok Min(ptcountry@hanmail.net)™,
Kang—Sung Lee(cpol14@hanseo.ac.kr)™

%"i— AFE "opy) 3zl F &8 J—} "oz 3 7% 3! B3 Fo & nolx xEdA £8d &7
o Al Ezﬂi 411"11” A3kAIZ ﬂ"‘i'_r“—f‘hl X gAY o 4’\‘{% AN RE R o
AEH BYAEE AAE A8 A, F9 F 7S H]II’-E}C'%, 8 $AY AT B2 &3E HA
Ho] gl W) o] FH} B ao| ”leL BEE Yolruz} FHTh AF 2 AL AH YA
jqﬂ}ﬂli Qste] Hetdlzta A wa QY 2 59 XNFE e Ax T 3 AAAL Hole 09

& oz 2R @?44 RFoZ 1,}-,-01 AT A ZEZ BBS (Berg Balance Scale) TUG
(Time Up & Go Test), 1.8 53 »gn— 0|23} 27 ¥ 51k BBSE o84 FRSHS =A%
A3} A7, ERT BEo)A] “@ ol 98 Zol & BHhp<0.05). £ TUGES 01%5} iy
g 54 dgiM T 472, dET E—'v:—*’ﬂ’ﬂ AE A, FoA FoAF 2ol & BYTHp<0.06). B8 57
ALE o] 43 BETY HIE 3 Ay A7, URTE EFdA AF %i, Zo §o% zolE HYTh
(p<005). ¥4 2 RYFEL F D92 Z2AHF 49 A7 g2 BTN FAF e 2y
(p<0.05), FT 7l = 33‘3’3.4]*1"} 23l 2ol7} %l%iq{p<005) AT aYENOE HE W AT
oA o BsEe o g 718 By B 47 @JJr e84 A9 AF BXINE AHRT
SWE A A F A E5e Hepd] #xle) # %y FHE 23 a9 YA, #EEY F4
o #2lg &7 Uk

B 30| | 28 1 22H SNY NEtEx| | 28 | Hoty) |

¥, olfr J

‘.

The purposes of this study was to determine the effects of limited hyperextension at knee
joint using Limited Motion Knee Brace on balance and walking in patients with hemiplegia. The
subjects of this study were 20 post-stroke hemiplegic patients admitted. Subjects were
randomly assigned to either experimental group (Limited Motion Knee Brace group) or control
group (manual restriction group). Both groups received traditional physical therapy intervention.
The effects of each therapeutic method were evaluated by measurements of gait ability
assesment, Berg balance scale (BBS), 10-meter walk speed (1I0MWS), Timed Up & Go (TUG)
Test. The results of this research were as followings: (1) After treatment, there were
significant BBS scores differences in both experimental and control group compared with
pre-treatment(p<0.05). (2) After treatment, there were significant TUG test scores differences
in both experimental and control group compared with pre-treatment (p<0.05). (3) After
treatment, there were significant I0MWS differences in both experimental and control group
compared with pre-treatment (p<0.05). (4) There were significant BBS scores differences in
third and fourth week between experimental and control group (p<0.05). It was concluded that
Limited Motion Knee Brace was effective for improving balance and for reducing fatigue for
experimental group. Therefore, further studies are required to investigate the effect of knee
orthosis for improving balance and walking in patients with hemiplegia.
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[

HEy

g2 A4 38589 58 v¥5Y e
g, 715320 57 3¥d 73958 S 243 94
MeE T4 7H5YE S48 ol L gyl
E d7dMe 54 8% /e Y%k Berg
Balance Scale(BBS)# Time Up & Go Test(TUG)Z
A8, BEY HoE fdke) RYTY PAE 2
A&kt

off |

2
K

q N

221 Berg Balance Scale(BBS)

o] AAKE =14 A&} Hep] 2 Q13 Hely] Fzt
o] oo} A AAelM e #¥F5EE Fristeul d
g A5 2 ¢thBerg 5, 19%). 1471 §&50.2 74
soldE o] AAl= 7 &t} A 03 A2 439
t, Tbg-& 56olt). o] HAle By Sxo AHAA
7F S & Aoz dA o, §dE, AA-AZ
A 2 AR AEEE 0994t o] FAAMIA 4563
o|a7} Y& A% By A AFo|9} Z HEETI}
ol AL AR, Y 7ol & Ao
dajA glch AF del 7 2719 AAE A, A
He B F 9 B dFS AR 34 A9 i
d&afizl thEoll A5

2.2.2 Time Up & Go Test(TUG)

o] FAKE 46cm Eolo BAH T} Y ARt ¢
AA A o} 3mE B3t Eotst T G A
< Zolt}, ol zpilo] HAAl ZL3IE
g 283, RYBRETE ARE F Jev o

At B8 A ket wA 8 S5 @
the 338 AAsHeT, AAZAAE AHSH] HEA
Hg A& o] ZAke AR A EE 093
t}. o] AAks BBSS} o}F &2 RBAE Byl
ol B3 &% gl 7)5A FHES Bristed
FE7t 2& Ao JelTiE]

g 348

rlru r>' o

223 3% AA
B35HS Br) A% 23 58 FAAE 15m AHE
AA 8 71E71703 72E71REE A 7RH 10m
AZE 2E £ SHshs BAIth WA ¥ A
711 6}01 g AL MR & #@xRle] =7)7]e |
&5 2 33, Aol 4§ & v A SE& 33
*,J_Als}oq Z4zke] HAEA S Fatith ol 7“}%}7}
32} H 8 weprbaA kdg R At AS
AzZL ZAAE AHESH AgAeldt X Z}EVM
A3 o, 27 2L AR @A o] HAbY
<y F 670go] A} 3 Hun] Bzl A 0964 A
FEE B By £EE Fristet ofF 88 W



Ml
i
(1]
Ho
il]
ne
=
o
g
)
(7T
2
ajo
rok
>
r
2
o]
E
3
X
rok

0| HoH| &xle| F&at 2ol olxl= 3% 261

oz ¥HA UcHI] . Zz
3. Al U ™R} 1. S AR YHbxol E4

3= %2 284 FAHL Bo|= Nl Hapy| Arpu 9] F7= S84 249 A B27) e
R e AN o oE5A B 3R] 2 459 27, ¥ 724 8%, hxTL HEH 2%, A4
B4 AL AVE F AFAA 250 9wy M 8Fo2 T HAL, ke A dBE swA
FAL ANG IR 1093 B2 X)) pAAg su FAY AR ] A8T 69346984, diET
4 249 Ag BE/E Aas A F T 29 6056264 HT AFe 28 FTAY A B2 F
& X8 AN B} 10W R BESL grIe £ 162+10cm, W& 16362846cm o|™, A &5
AY A #RE Rasee 21 Wy =53 42 Ae &3 49 A 127 F4T 639:5Pkg,
B ABE WE Fo ) 37 sgck cud 94 HET 68:680kg oA WYL WA 49 A
U AT BEY) AFEE AW A w2E AgH 5‘—171 H8wE B 109:02070, vhad & B
Fe AU HgF Beold FHsAR nasAe  133:650€eINHp>6)E 1]
A%t Bx7E A4 JHE dzTH TYSH
AzdT 2HHATY @& B2U)E 2w Festg 2. SEE S st 2279 A8 K2t HY
= o 78 s=oi| ojXl= B

£0d XY AR Y] 28 F 3¥%Y AN

4. 24 gy Polw] e 24% 49 BBSE o143 BH 74

AHEE B4 Mg SPSS 100 for WindowsE o8 oA ]34 4130804 24 436082

2
sto] ZtZbo)) X8 A, 5 vlushy) Hske] & v t- Hol Z7tetd 34 24 A 227 & 7, F
A8 (paired t-test) & AAEHH T, A5 717kl w2 F o F9% AolE Ao (p<h), TUGE &3 o
Tl 2ol & dolr 7] Y38 =3 t-7 4 (independent Yo & v 2E 4623%0 4 28 40122 Ht
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¥ 1. Common characteristics of subject

Age 4 59.3%6.98 69.5+6.26 08

Height (cm) 162+10.00 163.6+8.46 .29
Weight (kg) 63.9+5.95 65.8+6.80 87
Time since stroke 10.945.24 13.846.53 1.10
(month)

GO 2 2

G1 6 4

Ashworth Gi+ 1 2

G2 1 2

Number of individuals Male 6 7

Female 4 3

Side of hemiparesis Rt. 7 7

Lt 3 3

Type of stroke Cerebral infarction 8 8

Cerebral hemorrhage 2 2

p{.05
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H 2, Comparison of gait and balance between experimental group and control group

Experimental .group

ivean ¢ SDI

BBS(point) 41.30 = 1.50
TUG(S) 46.23 + 3.14

FW(m/s) 0.40 * 0.12
CW(m/s) 0.29 * 0.82

Control grotp :

Mear ¢ 5D -

43.60 + 1.51 -10.78 )
44,01 + 3.30 8.67 .00*
0.46 + 0.12 -9.45 .00*
0.33 + 0,83 -17.25 .00*

BBS : Berg Balance Scale, TUG : Time Up & Go Test, WS : Walking Speed, CW : Comfortable Walking

p(.05

B 3. Comparison of gait and balance between experimental group and control group caused by treatment time

* 1.49

. 4160 = 1.

2 4310 = 1,52 41.90 + 0.99

3 4500 + 1.33 42.90 + 0.98 3.99 .

4 46.90 = 0.99 44.40 = 1.07 5.40 .00*
TUG(s) 1 4528 + 3.25 43.96 + 3.63 0.85 .41

2 43,35 £ 3.35 4334 + 3.32 0.00 .99

3 38.65 + 2.90 41.55 + 3.90 -1.89 .08

4 35.95 + 3.18 39.97 + 415 -2.44 .03*
WS(m/s) 1 0.42 £ 0.11 0.43 = 0.09 -.30 77

2 0.44 £ 0.11 0.43 + 0.08 .07 .94

3 0.48 + 0.11 0.45 + 0.08 .72 .48

4 0.51 £ 0.1 0.48 + 0.08 .83 .42
CW(m/s) 1 0.29 = 0.08 0.32 = 0.07 ~76 .46

2 0.31 £ 0.09 0.33 + 0.07 -.45 .66

3 0.35 £ 0.08 0.35 = 0.08 .00 1.00

4 0.38 + 0.08 0.37 + 0.08 .35 73

p{.05
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