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Gait in Chronic Stroke Patients
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ABSTRACT
Key Words:
Balance Background: The purpose of this study was to investigate the immediate effects of
Gait, neuro-dynamics technique (NDT) to the balance and gait for chronic stroke patients. Methods:

Neuro-dynamic
technique,

This study was composed of the cross-sectional design. Nine patients with chronic stroke
applied to NDT. Balance ability function was measured using the Good Balance System device

Stroke for static balance, timed up and go test (TUG) and functional reach test (FRT) for dynamic
balance. The 10 meter walk test (10MWT) and GAITRite device were used for measurement of

gait ability for patients. Results: There were significant improvements were observed on dynamic

balance ability (p<.05) and gait ability function (p<.05). Conclusions: This research shows that

the NDT is immediate effective on dynamic balance and gait ability of the chronic stroke

patients. Further studies may be needed to continuously intervention of NDT for more patients.

I.M 2

oA =t 287F 2 £ QCHCarre} Shepherd,

AN
.50 Bty HEF #Rel 2

2011) al 2] 2 249 ¢ &xt
o Hlslol MEXN XZ2E HIEHE2 = U= 7127t &
OEH(0|51l, 2011), 59 H=Hdo| HojX|1 =&

oot 2AEEo| O|KtE B

R7H A7 esict
€EF BAS0 5 Fojs 28l o, MuH
25 IE 24 W U Y 53 &4, 18484

WMMAX}: B HM S22 ZE 2, eoshi@hanmail.net)
=284 2016.06.01, =24 Y: 2016.06.10,
TR = Y 2016.06.10.

42 4E S22 O[0jY Ho EdS HWolistA EICt
Tok S, 2012; Balaban &, 2011; Krasovsky®} Levin,
2010; Perry 5, 1995). 0|2 QI&} E = Ao 9N
0| =OfX|1(Wolfson 5, 1995), = PSS ZIIA|

—

AR A|ZICHCerstent Orr, 1971).

HES eHAt= OHH|E SEHXof MBSl 35-43%2| &
SHEFE X[X|[SHA E[HAM XpMQl HIDHEEE REHAIZ|2
(Yang &, 2007), O|2{gt HILHEH HSEot=s #d s
HE daA7l=d 2 &S OXA ECHNyberg2t
Gustafson, 1995). #¥@2 Z=44 & T otLzt &2,
X2 A 23 42 A2 42X 2HEF &3 0|F
O{X|7| [j-20f(Bente2}t Bassoe, 2008) 2|59 X=0
CHol Crfer AtMz BHotsi etEo| X
SHX|EH X EF BHA| 4%, 23 FOi & Al
715 M3t 59 Lot a4z Qs =
b MzZtst ERHE &Fd5|1 QCHShumway-Cookdt
Woollacott, 2011). &St 7 52 XNSHEDE OfL|2} Y

27



(Maitland, 1985).

40f OJ x|
7t

o

k=]

b=
Ef
He

2 LIEfLEX|H

[

= LIEfLY

E

A

HE-ll

1]

HIh 3

o
=
(o]
il
a

N~ Ko o] = ar & 4 &M & T ol 7! o 5}
= = e R kRl ol kS < %O Ur =T e W N =
o . W0 ST R o N AN R 5~ Hh " T s
IO 5 03 K- o % B = KIr ol or M T [ RCORT UL g T TN g K
oS ol o K Ko un ol — g~ _ O S T ._M_._._._m|+o
r [ g o) o M o) od = = of 0 <0 5 D
Kl _.___._._ L —_ — ol [a$ m_.o - N o . - 10 > O M O_ T < .x_ﬂ
& K WMo o K ok 20 K S _ Moo= a8 T8 =
Wﬁ_%%mfw%w:_em IR I S R
- TR - L — 5K 5 % < &
g SR F S S o op K2 RO g B - -
S s N Mmooy S . W R ofl u — & oo N g © g If ok X 5
S < AR RUT 8 RSP _gx" < § W= 0% a K
~ o RVT g ™o gD > K ol £ X oK _, = o T T A (g
F,IJLOLlr__.tO_A._EIxur._ e Sb...mooa Kh of & ok < C_.__am__._m.__m._ ~ — 0o g X0
sa _gdo oz Lo 10 =X 3dapn K 20y W pg, T
E X0 pPpdTor I+ AT g g b2W a X oo &L Wk
B Ho Mmoo 45 7 g AT e =< R BooT B0 W
=2 < Amx.r_Mu._ﬂ_ 8l _ M T ol 2 WHRAS o < © = g =~ O K o = ol g3
oo — 3T — o4 ] H < ol Moy 8K T z I o] KA I S A B3 <
T Ryl o RV ) B . 0 % oI A om0 Do OF T W
| ar = U KF oF o = HY=9vzs0dH iy o A
&lﬁwm_ﬂ_m_i_mﬁomﬂﬁmg%e H M 8 2 < 2 @l E%ﬂ_aﬂamuiﬂvﬂwm
— Ko R I o_=__Ll|.tLh._|n.u|Lhd7 Tl on '~ OF xFr —~
- o o W A= o Ll ¢ K K @ oT 8- oz Kl o ol o
O T I ~ 8 - = h = ol Mu 6z M 0 =
._._NI < [H] _._._ﬂl L_l_ __A_l _|_I| |_../ILI —_ < o__._._lm ~N £ ol ._.AIO = W_L _|_I|.A.| ud ﬂ o - K ar Xﬂ%_._.___.: _._.H_
m Al = r o K 0 — © ] xd 11 © o3 = = 10 ._A_ﬂLIA_IJll
= H o~ 3l o = = ‘T %0 3% 9 Bl ol J B = =z = X
T R = DA g ERy T EL T B MR
s TRomz TmER Kol 0g o Cw T S
N K 81 K ol B & 13 160 - o our ol T oKD - W I T i 5 oH @
ok Ko &= 8 oW = = jol oo Jo 0fo 1k
= B~ o - < 80 8l Hl il wn § s ol un of = ol =; M gy ° ol
cmnN_ Lo mBue o LN ho e MWa ¥ Egc oy
KO O T s~ T J oo ol =y S e AR o K
N _H Q_ (e} - _A.__._._ >SN~ A_._._._ _|T_ ml X0 Jo o 70 T _LE F1 T o O_ m_l._
ool R K T H S ® KM e QT o odo = B ooT — = R
oy s s W E R Rt ErER Tl ZuePdr SEIRETS
o =2 ¥ . _— S 8 — K ol & =r -~ B o WA N - Ik = < =}
Ko 3 of & EWmuEMHHE_AaD.M_OM.AOQW% T R ,%E%M%Wo_ﬁomnﬂ
A BT oo KL N HE S NFESmmesmmdma PWOE G BM0e TN WK
Mg o FATHZS T FBWy DA TR0, T T SUAT TR
Talmgelal REePHgls U HTrD TR A T T
RU W o7 . g = K KF g 2ot FE S XS T oF g M R My WS
= ol H =2 |H K H = = T = oF — aMur_l_LI._EO
3= o M T o 60T Nl _ — o 1 9 A 14 oo =5 o3 ! . & o o= U o{ e
H o . 93O O =TSN BIMN g/ 5z O _FDED ol 7 7 Q
_n_____m.rr_m_.mo_an_ﬂuﬂ sZmodam Mg nS XK GXHz I sETmwmaFg .
SpnS¥sal omgasm g n oy WEZERE sEduXSegdhErs wl
SR L Kooy m R Koop W DLW WMo o g T oW por oL s s < ga3
T = - O __ == 1 = = 2 _ — 1o ol .= . T o = < a8 _ o = =y o0
N;n:.._lamH.EH[O_u_/_._ H gu o_lol_n_x < 1 Wmmw %ﬂ_._ ._o._..LH_._.__.E Rl <~ o Hmm_mu_.__u_o*l._w_._ Aom_.h
BT momE TS E g R T o _ g gEE S Ea o
= > Lllun o= IL o~ [ _| |7L| S K _ 7o = of
o MarmadBeEs Ra oS tmPogMEma O NS o R a R m
g ol = e Bw o M HgoFxsSn _WEzs8 & _ ol_ﬂool_wmumm:_oaﬁﬁum7
RAM oy K & RO o KA o7 = rd %0 IR — & 0 @ o fr < = W0 RT oF ~ of K= <~
_.t:auelrm_ﬁ T 0o _ TS XIS s SN fi so 3D IR TR
_ LlH_ﬂ Al_ﬁIle_A |_|_h.l_|.__| ol € Kl O._o____._L(H“__mv_ 0._._.|_A_.A|_ |M\Iu|o__|7|=|.:|
s_x__.m_m_u@a_azoﬂl_m_.ortmﬂ___%ﬁol_mM_O_EMmr_,II._m_u.o:_n_Moﬂ__lomm_ﬂm_ru_.ﬂ,_m_ktm7E6WW%__
Bl R W T Ao NN o &R0 E S Hpdlxg . R "N mK o o N2
= Ny i DKo ° N RIOE o o < X0 &0 55 oK ujo Klo i I o
R oo, — D U g OF © Ko =T Il o oo o o rJ |L|A_Ex_.t|_|x_|40_a_|._
ol N X &) = M 28 Koy S o K S Kl — 1l K _ © o oK O KO = ol RO wpy o
— Doy K MU o X L o5 K = K %0 op £ RO 0 KO & O - — 100 U
o W Rrom ol «Ir R 5 = & D _1 B« s T T 5= T UH<gm 5
i — N N T U N 0 Bl o rr 8 20 = —= ot
ur 7 ok o r » =S == = - 2 < HORE K g o T K
FET o dr o ~ ™ gl ofu uo ok ol 3% Bl T U 3 J B0 un of X1 O =K S S TR W<

28



2

MB Mol Ze7| MK FEHRE UHEAMA F
HA FEUES S0 2N 25 ES HE =5
AZAFQILt. Ol LCiAl REHES MUE AA 25 &
22 Kz =8z %S Pt ofUth(Figure 1)
2 FZ Cho|Lte! 7|#Z2 15~203] HHE3510] 3setE N
gotglen 20| mzgdE =071 fI5t6 2~3Z2
FHAIZEE ZHRIA SHRATE

=
3. SYH
IE HEIISHAAE HYI A

flstol =2

(goniometer, Sammons Preston, USA)E A+E3IYUCH
aAts SiESH XNME HZ =2 XME F5H o
GCh SZ4AHS =2 I&E ™ XHgreater trochanter)
2 510l 7Y Xf(fixed arm)= HM|Ztur HASHA XAl
7|20 7k&At(moving arm)E H|EZFQt 7tEZ & Af(lateral
malleolus) 2kt UYKX[SIEE Q|X|A|ZiCHAalto 5,
2005). A= FEU HFS UHYE=Z |RAIAZ
= XZAks OigXte] nadE 3[HO| YOUHX| HES

0
SAHE M1 OEF HEFZ 22001 §50| LEE
PSS

=]

% R=X

o= x
Hot= HE83E FHQ ¥ FFE A
Balance System, Metitur Ltd, Jyvaskyla, Finland)2 At

SoIoICh LARE w2 HolA sfn 30x Set
o &g

o Hr

—

Yleye close) & 7HA[E AFESHY AiA|
XISHA SHRACEH HEAUS AL AN 2 SoF
mass)0|Af SEHo| Wateo=z ol FdL
SME (center of pressure)?l At{iX|l= sM
2 A8 en, Y-2F9 5872 x&

=
o=, %-Flo RHEE yH2E SIULh &4 = o

it

SX 8 53 Wil Slotol TN B @)
A At(functional reach test; FRT)Q} 20| = ZO| Lt
27| ZAHtime up and go test; TUG)E ARESIRULE
FRTE MRUE AHMOIM OHEES 90° =25 HEIZ Al

HIME Flot = B JEIE |XISHH zcish &
goz ©E B2 HElE HETCHonsson  F,

2002)(Figure 2). TUGE &ZO|7} e oXt0 2 =

o=
OIXtZ2  FOoret 2H2  XHMIZEX|Sl  AlZtE FHESHCG
(Shamay2t Hui-Chan, 2005).

mE F71510 14 mo| ¥ EEE
10 meo| AHz|of CHEH E™HAIZHS ZA|A
(Rossier@}t Wade, 2001).

CHatAtel ¥HMel Bl 24 XAz E =T/ 25t

HEHEMT|(GAITRite, CIR system Inc, USA)E A2l

sxotect

rir

O ZEH| 20l 5m, Z 61 em, =0| 0.6 m@ H™X}
Al H oz A 1 mo 16128742 MATI} 127
mojch B3 WS me} £xoz w0 Yt IH
Al CHEXISOIA 7He Hetst S22 ZER 3o,
OtH|E StX|ol Bl L (velocity), £Z4=(cadence), &
B Z0|(stride length), ZEA|ZH(step time)E =™
A5l CHvan Udenlt Besser, 2004). R & THIt= &

T oo
e

0%t

29



g 5 w2 oojuty 7[Eo| Y kEF Atel ¥t 2o O/

e

32 HASHACSH, Bdgts 7ot AMESHRICt

USAg ALZSlol SAN 242 MAlStach 71=S7
S AFBSIO] CHARISO| YHHY S4 Y golSo| B
£ & A% BTl ot

AL

i

o
of oish B2+ AYERA AFE =9 F= 43
A

2ASHALE 2= &

(Wilcoxon's signed-ranks test)

o
=
HEt® Qo|x=FL2 q=.052 S}UL}

1. ATCHArRte| Yibsel £

2 A7o| theXte & 9gez JEe XA 6Hat o
Xt 30|91, Lto|= 59.78+12.13M|, 7|= 163.26+9.75
a, 22 5859+7.74 kgO|QICt OHH|ZL QE2X0| 3
EH,  2Z0| 6THO|YD HEHI|ZtS 1722473474,

MMSE-KQ| H4=£= 26.11+1.90F0|RUCKTable 1).
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Table 2. Comparison of range of motion, static and
dynamic of balance before and after neuro-dynamic

Characteristics

Gender (male/female) 6/3
Age (year) 59.78+12.13°
Height (cm) 163.26+9.75
Weight (kg) 58.59+7.74

Affected side (right/left) 3/6

Prevalence (months) 17.22+7.34

MMSE-K (score) 26.11+1.90

*Mean+SD
MMSE-K: mini-mental status examination-korea
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intervention (N=9)
Parameters Pre-test Post-test z(p)
ROM (°) 57.22+9.39° 68.33+13.46 -2.961(.003)
X-speed (mm/s)

EO 8.77+3.25 7.89+2.86 -1.646(.100)

EC 13.23£576  12.57+520 -2.845(.004)
Y-speed (mm/s)

EO 10.96+3.05 12.01+4.55 -.445(.657)

EC 17.22+410 18.67+7.29 -.510(.610)
VM (mm’/s)

EO 43.10£20.90 36.76+15.17 -1.778(.075)

EC 77.82+36.73 81.54+37.77 -.445(.657)
TUG (s) 35.01+25.48 30.80+22.45 -2.934(.003)
FRT (mm) 200.59+81.14 229.15+66.0 -2.223(.026)
*Mean+SD

ROM: range of motion, EO: eye pen, EC: eye close, VM:
velocity moment, TUG: timed up and go test, FRT:
functional reach test
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