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Abstract This study repeated low-frequency transcranial magnetic stimulation (rTMS) to evaluate the effects on
cognitive function in chronic stroke patients. Among the chronic stroke patients, 30 patients selected by MMSE-K
and BCRS-K were divided randomly into 3 groups. Group I (n=10) had only sound applied, group II (n=10) were
applied 1 Hz rTMS on the damaged side and group Il (n=10) were applied to 1 Hz rTMS on the opposite side for
total 2 weeks, 20 minutes per a day, five times per a week. To examine the change in cognitive function, CREAD-K
scores were measured before, 1 week, 2 weeks, and then 3 months after the intervention. The CREAD-K scores were
measured before and 1 week, 2 weeks and 3 months after the interventions. The immediate recall memory showed
a significant difference after 2 weeks and 3 months in groups II and Il (p<.05), The recognition memory showed
a significant difference after 2 weeks and 3 months in group I (p<.05). The delayed recall memory showed
significant differences after 3 months in group I than in group I (p<.05). Therefore, the application of
low-frequency rTMS has a positive influence on the cognitive rehabilitation of chronic stroke patients.
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1.ME e Fad Ao dAA AR F AT e
N &g A B, NEF ol AR $FAX}
. }

HETS FEUElA QA7 AAZNE 4o 7)x

Ve 201395 Sisha shal gty A S Wl AT

*Corresponding Author : Dong-Woo Lee(Honam Univ.)

Tel: +82-62-940-5666 email: lee7810@honam.ac.kr

Received November 21, 2014 Revised December 10, 2014 Accepted December 11, 2014

7239



BAbE &= EA Al5A A12E, 2014

A4, 24

g, A} o

oo
of |

ox,
1o fob

Fel
ot

ol
-

2
o,

ol T
T oo i oR

—

N

o~

T 0

==
<°

| 7127} wlojok g5
At A& Agata, ddsi, 4

o oJHE-& 7HA 9k Gl (disability
JJH AEE oHA sk ]»4 B¢

a5 =

[

it

2Nl

(transcranial direct current StlInlﬂathn, tDCS)J/} —r7H
A7) A= (transcranial magnetic stimulation, TMS)©] A}
|53 Q1] TMSE 95 739 A8 H2r] =
A& o]&sto] T Tl Ads At A1 3HE
S o] &3t AU E BAAA WNAAEY] i
S frEste WHolt12]. o 7+4 0 7 HkEalol]
A5 e BFNAZ A=
(repetitive transcranial magnetic stimulation, rTMS)©]
2t shH[13], =4 99 tiH 9 &4stE S 52
HaATE H AS Y S oepteltHl4]. WiEs
2t 1 Hz ©]3t& A%, 5 Hz o
7% &t ARl

—
ol

1 & 43
= H

F714

714 AL wy

gl

ol

=
X,
o

.
o, Mo

2 5 yo

2 o i
fn)

o
19

=,
N
R
Eod o

7240

g @45 wapel 8L
rTMS+ X 87} 7heksfaL
HskA7]7] golstaL
Q17 = o[16], @A
AREE AL 17, 18]

g = A HA
St e
w1 g3t 4
A3 Aol X7

odk
SO A

%

(contra-lesional)®ll A% 1 Hz rTMS(100% RM

—Zr 2k 53], 2083t 31%
14752 Wsls Ak A5 B
sto] Fd A 1F 3 2F T

, & 48]0 BA A7)

tlo

pulses 1 session)=

o <l
2+ CERAD-KZ AM%
dEFF 3309 &

Atk

o, 28,

N

-

5
{0 r.{o{,

o
-

L

<)

A7 37F

tlo

N
re re
4
e

-

rlr

re

=
i

o
[‘[9, L rlo
fo r2 o

i

ox
o lo > g

L o
ofje
I
>

-
2
22
ot
o

o

o 7
m

=

EUR ST o A

D

[e)

L
r&

| @Ak AN

(<3}
)\)\L—

BCRS 2447} 104 o]/doll 4
Alo] 7hsgt 2k

4) 9

E}L H7F U85 olssf
A2 MMSE-K #4=7} 18-23
= SAEA, 9

)
o2 oo
mlm -

o

slo

2 2%

]
o Z5o] QAL AlgolLt Helol
2194 ol A,

Helo] gl A,

SEEE
6) 7 el



AHZ rTMSe| Zgo] ¥

W HEEUA A7)

o nAe 9F

= ANE TMSY 2 &o] v H&E3
Aol QA7 sl mA= BdkE dotry] s 254
53] 1Y 2024 ARE rTMSE AAlstdoh 43
A7A3t7] A MMSE-K¢} BCRSE o]-&-3to] 9145
ﬁﬂﬂa 7 *219] ol wheh Al Zow gl wl
a4 1557275 Ed FR 53

£ ZsrH22-311.

o o —{N Fk?—“

7F
T
=
=
] =

7l

7N

ol

-

—1q
e,

222 $=2m Mini-Mental
(MMSE—K)

MMSE= ¥ &4e] 7] &
Al ¥s] Aldeta A
= &4 SRl Al 7 Bl
oh22]. X]%Eﬂ 7]‘21%
715, o3 % Ao

) %%741*% 0.999(p

State Examination

rlr
INrlr e oly
o
et
;Y
=2

31

].

ot

_Y‘i

o
~
>
il

b

>~
fo

ﬂ‘o
o

m FUQL OIN
= ok

olN 32

E e

} sffe]
%, 714, <lo]
9131, AAA

=23

O

7

k]

L

[<2a]

0.00D)E uj$-

12

lo,

o
fitl
—
9

o

L

223 st=ojmt
(BCRS)
Brief Cogntive Rating Scale (BCRS)& 14|52
AEE F7ket7] 913 1983 a1kE Stk BCRS+ 71&
o] 37} E =3 g anxiety, depression, agitation
9] mood change$} psychosisE 371 &0l A A gho.
24 1A 58I o¢} A 75 HAE S 24
g0} 7} HZ 7194, #A 7]
A7) w8 o

2o 1H/EE 747t

Brief cognitive rating scale

=i
=

Ias

|
4

SN
A

o Ny 12

=017 BCRSe]
T TH24].

{0

[¢]

RS §$7

23 X [XI=
= AEE AATIAL,
£ d¥ AR ddsty Nmﬂ ﬂ
|tH25,26]. TMSS F714 o2 ks
S W AFENRIAF e g,
FFe A= A%, T, 28al A=

S9lo] wheh vhew 1% rTMSe] A

X

HHo
A

7241

iy

:L\:]] |y

SRl o)

E7b S83F a&o|tH27]. A | e} 5
< A% rTMS2HaL O}LL. 1 Hzo) o},] z}:L

rTMSe} &b
7HA17] 31[28], =
2 ATl = &4
Ao %‘X—H Ade] A2
RMT, 600 pulses, 1 session)S 4-8-3]

=2 10

Hz
i\:l

L=
it
=

©

I:
i
I:_‘:_
a

1

rH =
o &4

O

SHATH30].

Pls 2t

1TMSS] %g0] HE
g 9
1F 27

4 b=l

4 2IX
A= F 2k ©
o}r7] 98] CERAD-KZ
T FH 32 Y 3

FeFSAEH311.

AA 715l vl
o]-g-ste] F¥
T 43]9] ZA

SN N

]

s
o)
T

[0

o

Neg

241 CERAD—K
dlakel Q1407]%5-& CERAD-Ke] 417 A1) %714
2 Fa RS BE A4 50 o8 A

oA F7hel v AR AlRsalth AAF A
= el agel §lof Aed 5 QU shlen
A aele] AP} Bl THEA FEF Fo5
th. CERAD-K+= 271 3 B7Hd e 217442 574
o=z 7€tk CERAD-K 2173412 #7He dof

A Ark 55 WS (verbal fluency: animal category),
HAE olF 7] #AE 1585 ©53(Boston naming
test: 15 item subset), 7+o] QA1 E) AAKMMSE-KC), &
oZE279H A word  list  emory), TAZEHEAL
(constructional praxis), ©olE=3| 47 AHword list
recall), Tl &= 217 AHword list recog— nition), %3
34 AHconstruconal  recall), W=7 AA A9

B(trail making test A&B) 52 o}& 7H] HALR 74

zal

gof glek ol & 7199l 71 5 FAs] S

do]5% 7|9F4 =72 CERAD-K-VLTE AH8-5}3]
CH31I. l T 57 7194 de] 107] E5, A9l 71ew
of 207 FHOE FAHAY. FHE AT F 7)o
sAE HFR 74]& Pl 57t 7]efekol= 33 Al -
T A= A 307, A7Ie el #1107, A
Az]eidel= A1 1040l

2411 57 7199

10719} @oj7k=2 7} who] B 10% 7HH o= AN s}
W 222 G & F 7be e & w2 5o dolE 3



BAbE &= EA Al5A A12E, 2014

Aste] ool 2= #AS 33] AldEIA T 107112] T B oAte] gl F 304eln, e BT ool
g 33 BT AE G2A AN vl Al Al &up o 7F o] ok B0 R whu]Se AFT [oA &
2 71003 wolrie) 188 90w, 109 WHew Brkst 2% 5, 9% 50, AUF [ 0.8 50, 9% 59,
Rovl, AFASE 33 LSS aelen] A AYE ME 8% 5%, 9% 5ol rh, WUsIlA
M 303 ol eH31. T RE A7 Aguidas HANoR QE v
o] HhAS gldAtE AU 1F o] FEA 1A
2412 A 719do] < $18) Levene tests AAIE A7 ZE o)A 5
57t 71e] B2 AAEHYE GolEg B gHoz  fodk Aorp §lE Aoz Yt
e MRS To] 10719 Mol 2071= AASEA & (p>.05)[Table 11.
7} 7]9jgo] BE falellA] £ go] 1%, A B o
o] OIAZ FEEA ko] 0% 9179 (recognition  [Table 1] General characteristic of the subject (M=SD)
memory)< 37181 Z%AME} AW E Age o (n=30)
Hhg-o) gr9} ‘ol @’ ‘1%0 2 td o, 108 WA G(ffl%)l ﬁf”ﬁ)])] ((ffl%]gl
A HaHEE 1 ]EHBH (jlf/%r 010 010 0/10
2413 A% 7]elero] ( ﬁ;;:s) 0050917  6L50:7R 5988010
27} )0lcke] ZE2AALA AAHAD 107]2] Thol ot m3a® 83202 86250
£ 208 ¥ s gt Ao A9 ol P?E‘q’jrlfﬂ‘lfe 13884485 15124394 1475456
HEATE S92 AT Qolmie 134 Fa 3 A MMSEK  onggeisy 21505193 21004185
4+ 107 0] tH31l, e )
o) 17504185 18134196 17.88+181
25 %7:" Ho"'é" M+SD @ mean * standard deviation
AT AR S S F S Al st Eiﬁﬁﬁ Iﬁ:S}faﬁlz FTMS (Ipsilesional)
o] SPSS(version 180) Z =138 o] &3l A5+ Group I: 1 Hz ¥TMS (Contralesional)
A7l w2 7} 71 ko] Aol & doln ) $ls) dagl
N one-way ANOVA)E Adatgie, Asage 32 CERADK
Al M Tukey's multiple range testE AM&-3tAth E4) 321 FZt 7|0} (mmediate recall Memory)
9l FeldE ok 0062 AReTh ANE FTMSe] A5o] A EFeARe] 17715l vl

FIE dotr ] 98 CERAD-K #7lolA =zt
A3t Avl= Table 29F 2l SHA7|E
3. g+ &xt z+ 2 7ke] zpol2 ool ] 9jd] Ui RARA S
Are A3 FH AA 27 o FH T3 7Y FollA

3.1 &7 CHAKI| gixol EM

[Table 2] The change of immediate recall memory (unit: score)

pre 1 week 2 weeks 3 month
Group 1 1337:141 13.38+1.77 13755158 1350+151
Group II 13.25+1.39 1350+1.39 16.00+151" 15.88+1.46"
Group T 14.25+1.98 14.25+2.38 1638+1.41"" 16.00+1.77"

A18 643 004 007

All values showed mean+SD, Group I: sham, Group II: 1 Hz rTMS (Ipsilesional),
Group II: 1 Hz r*TMS (Contralesional)

There were significant differences among the three group

Post-hoc was tested by Tukey’s multiple range test group I-group II, I

("1 p<0.05, T p<0.01, T 1 p<0.001)
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[Table 3] The change of recognition memory (unit: score)

pre 1 week 2 weeks 3 month
Group I 450+1.07 5.13+1.00 550+0.93 5.25+1.28
Group 1T 4.38+1.06 5.38+1.19 6.75+1.49 6.25+1.28
Group T 425+1.28 538+1.77 7.38+1.30" 7.00+0.93"
909 914 022 024
All values showed mean+SD, Group I: sham, Group II: 1 Hz rTMS (Ipsilesional),
Group I: 1 Hz rTMS (Contralesional)
There were significant differences among the three group
Post-hoc was tested by Tukey's multiple range test group I-group II, I
(" p<005, T i p<0.0, T p<0.001)
[Table 4] The change of delayed recall memory (unit: score)
pre 1 week 2 weeks 3 month
Group I 4.13+0.64 4.88+1.55 550+1.20 4.83+1.46
Group I 4.00+0.93 5.13+1.55 6.75+1.39 6.13+1.13
Group T 425+1.04 6.25+1.98 725167 6.63+1.06"
353 252 062 027

All values showed mean+SD, Group I: sham, Group II: 1 Hz rTMS (Ipsilesional),
Group TI: 1 Hz rTMS (Contralesional)
There were significant differences among the three group
Post-hoc was tested by Tukey’s multiple range test group I-group II, I

(" :p<00s, T

: p<0.01,

T

: p<0.001)
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