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Effects of low frequency repetitive transcranial magnetic stimulation on patients with visual spatial neglect/
SONG Weiqun, LI Yongzhong,DU Bogqi,et al.//Chinese Journal of Rehabilitation Medicine,2007,22 (6):
483—486

Abstract Objective: To investigate the effects of low frequency repetitive transcranial magnetic stimulation (F'TMS)
on patients with visual spatial neglect and to explore the potential mechanisms of the visual spatial neglect.
Method: Fourteen patients with visual spatial neglect whose symptoms were not eliminated naturally had been
involved in this study. They were divided into two groups as control group and treatment group. The treatment
group was treated with low frequency repetitive rTMS for 2 weeks, two times a day and 15 minutes each, the
frequency of the stimulation is 0.5Hz. The stimulant position is the left posterior parietal cortex (ie. the position
P3 according to 10-20 EEG coordinate system). All the patients performed a battery of task including line
bisection, line cancellation 2 weeks before,at the beginning, the end and 2 weeks after the treatment. Result: By
using the low frequency rTMS, we found the treatment group patients, performance improved significantly.
Conclusion: There is a significant improvement in visual spatial performance by using low frequency rTMS. The
outcome suggested that using low frequency rTMS, as a non—invasive method, might be an effective rehabilitative
treatment for patients with visual spatial neglect. The results of our studies support a theory of inter—hemispheric
competition in the attentional network.

Author’s address Dept. of Rehabilitation, Xuanwu Hospital,Capital Medical University, Beijing,100053

Key words visual spatial neglect;transcranial magnetic stimulation;rehabilitation

L8 23 [B] Z 0% (visual spatial neglect, VSN) J&

PO R RS WORIIE Rl NN R 7/ RN &N R A RITE S
R I AR AN B e E UL BRI AT S R
Z W S B A 1 77 A AN o T A A SR R G e
B g RGBT R o R RRBE s 18] 20 ik AL ]
BEAT AR — M EIE A, 22 BT DL B R AR
TE T W > 2R U2 SR I — Foft AR E 40 4] 1) 5 XAz A,
BEIR T AT AR B 3, AN 23 D55 % T ZE 0 6L 1) 5
6] BE T, [R)RE L 23 2 2300 26 M >F Bk Bz Jo A 40 o 4 T,

* RA T H L E R AR EE I 4 (30540058 ,30325026,30370489) ;
[ Bl 2 Be # 2  m H H o (KSCX2-SW-221); b nt i [ A Bl 3k 4
(7052030) ; Jbmt i BA LN T ANA 4 dbardi B L 5 5
(Z0005187040191-1) % Bh

1 H#EBER R E R ER LR, L5, 100053

2 HEWMEEMINESLEE

3 EERERE R E R U

4 UL R S N e Bl 2 e S [ R AR

5 GWIRPERE . AL (EMERN R E R E B R ylivT1@
yahoo.com.cn)

TEE TR B, 2, W4, FAREW, AR

Wt B 1 .2007-04-24



484 rh [ e A S A 20 7, 2007 4E 45 22 % 45 6 1)

Chinese Journal of Rehabilitation Medicine, Jun. 2007, Vol. 22, No.6

AT B — ol 5 Ay i 2 1] A5 30 S T T AT 1)
C A WF 58 IR B, AR E 52 28 /1% R L (repetitive
transcranial magnetic stimulation, rTMS) 1] L™ A4 K
i B Joi 4 P A 0 LR 4, SR AR A TMS 1 33
WL5E 25 1] 22 % S8 A A O T J 8, R 7 2 Ao AR
Y 2 REARWE 7 T 3K — WL s, FRA 7R B e 45 (1) 24
W S8 A 0 TOU I i 08 2 A AR AT ) TS 0 38, L 0
R R AL BE 25 () 220 RE AR RS Y TMS X A ) i
LA AP TS B 5E 23 18] 20 B S 7 R, () B X L 5
75 () 28 W8 7 A= Y AL HEA T DT

1 &ERE5HE
1.1 x4

gy A bR E: DZ CT 5 MRI I 52 (4 A5 00 At if
o MG A R A (D% B Rl T R B 2k AR S I IE 52
FETEAAE 25 18] Z 0 s D JCIRG ™ 50 WE B ™ 5
AR AR s DPR PTG 42 S8 A A 5 B JC fi P9 HE 386 1 5
©TCH i R BRI A B A 5 (DR 3 XA 58 A I

HEBR b5 O 15 AL, H BT B9 4 BE | S 1L
kb O IO SR R R s D B O AR
B @I = R AP 24 ol A 50 k45 Rl
I7A ;%A L ;@B F R 2 TMS 1697 .

PEHL 2006 4F 1 H—2007 4F 4 A 4 #E R K%
A o B B B 2 RIS B A& AR TERY 14 191 8 3
HEATHF ST BEML S A iG I 7 AURI T BB AL, 3R Y7 4L 7 Bl (4
B 11 00,3 GG AESE ), 55 2 49, 2 5 FEIAE S
56.14+8.99 % ; - 4455 2 38.43+15.20 K ;6% 1 4 B
PR AN IR B A R 6 BRAL 7 451 (4 490 i ¢ o,
3 BB AEBE ), 5 6 6,2 1 ] F- I 4E IS 64.43£12.57
% YRR 31.57+11.47 K BE XA R T I6)T
RIS RS A 1 BIEA RS, 720 A AR
il 5 1 Sk 3, 4 AR AE R B I SR R,
HBEEFR, R mERTEEEE L (&K
6,50 8 0ORHI fE S B0 50 1) T B A% A RTHAT Y
43 50 AT M SRR AR ¢ K 5P 4 3 R 0.181,
0.359), A B HEATFIILE 1,
1.2 W5k

P 2H f8 38 Y452 W L B IR YT, 1R IT ik 4
Z rTMS HIRYT .
1.2.1 B3 EE A E R Magstim 23 7] A 7 (1 B
TR 2B (8 FIE ), AR Tom, WA B3I 5 B2
R 2T, okt ist B R 250pws ., 0 57 FEL AR B8 1 O 00 %)L
JRl ok 0 R ULLRE A e it a Bhids & Loz, [ s FH 2
HHM, FENLR R EOIRE T K 8 FIR Lk B & T 220

x1 BENEEREBFR

L5 AR () T TR (R) P A3 T A0E B I W&
BITA
1 43 3 20 A 3R G S 1 -
A 2 R 0, A ) 2
2000 B30 e i A -
3 57 Lo 60 A R o -
4 59 b’q 27 A GELT M R AR +
5 70 s 33 AiMiFESE -
6 51 e 40 A0NZ K I EEE -
7 63 E’S 58 A T M S o -
pog:cgic
AMIBE IR | A O TR R 28
8 72 & 24 - -
9 49 U 29 A5 H I -
10 57 5 27 A AVERIS I A R A —
11 80 E: 36 A ML g i -
12 73 B 40 A D JEE T g Y afi -
ALY A D e A
13 71 L 50 T B 1 +

14 49 5 15
A s AR

TR 2= Bk, 0 £ Ao 3 R A 7 R IR KR L I
e VR R SO ) SRS A7 R S R, AR o R
VT Rk /0N B R RE AT R, AR 10 Wk 2 R
H =5 WHE S| & x4 J6 e s 3h i & & b
50V 1 f /N B B A A2 B A
1.2.2 TMS iRY7: >R Magstim 23 ) Az 7= (1) e ok i
FPEES (R 1.2.1) IR 97 B A8 35 RO, 26 P A ) L
TMS H¥ S50 12 3l BE P 90% R B, A
0.5Hz, il 3 A7 o5 A7 T 58 35 00 K i 09 To0 i 5 35
(EEG10-20 #5ifERY P3 ), BKIAYT 15min,BE K 2
W ESHRYIT 2 A,
1.2.3  TMS 0% 4 PE 36 97 7™ 4% 4% B TMS 45 F i
FTBLIRYT ™ 5% WS R0 3 1) — B 0 AR A AR AE
1.3 PPk

TEIRIT IR IRTT 2 Ji 67 T AR I A5 i 450
J& 2 ARG AR A AT BN . B
W, 7E 5 TMS X0 1) 4 A B[] 500 Xof BE 21 28 2 3k
TSR BN | B4 A5 3 D, H DAV P A4 i 3
B2 () Z W RE TR 1) 7 EE R
1.3.1 B2 2R AE 295mmx210mm Y A4 48
L AEFE A A H 2R, R R B A T SR EAR
0 A BT AR 10 S S PR b R A BB R R 3R
AR A AT, R R IR R ] A2, R R BRU(E
B ER LR Zm i)™ =R A R/(LY
2) 3R A 20 20R/L 8 )5 4 B0 e 4y 10 439,
1.3.2  ZRBLRI K :AE 295mmx210mm i A4 4% |
BAE 30 254 R m R 2 B (KK 15—20mm, %8
Imm), 4753 500 15 55 BOR B ETE R BRI L B I
MHObRIE s AR 1 220 AR B T L A i b b i 1 2 B
B 2 BB B 4 b M E AR ) Fon k2

A 0 i A BT -




o e A S A 2R 7, 2007 4E 45 22 % 45 6 1)

Chinese Journal of Rehabilitation Medicine, Jun. 2007, Vol. 22, No.6 485

(30-R-L)/30, R /81648 1 A7 1 00 5l 41 1) £ B
SV L RORTEARA 22 BRI 3 i R B B8 A T
P A B e 1 2 B i O 1 2 =0 (R-L)/(R+
LYTH 53 A0 8 550 5 S5 26 0 T F B85 ™ B 48 B0 I $5
B TAE T e 2 2 10X[(30-R-L)/30]X[(R-L)/
(R+L)M R H 40 10 431 o IEAA F A M #%, 11
H R ZE MRS 5 AN 5 A8 B AR 4R A A ) &L i i
ZW T FTA B L BEIC A+ 10,75 2200 )32 - 101,
1.4 St

K H] SPSS13.0 # 17 # & Wl &= ANOVA 437 LA
SR OE ACEY ST TR A SRR G A RIS
%),0=0.05, XFAIT AT R L 4 A B ] 5 AT N
PR 45 Rt AT E 2 I T 20T . #H Greenhouse—
Geisser 55 IE P1H.,

2 &R

2.1 RITHLRIXT HRAL 4 ASEHA) S AT AR
200 X2 A E N 4 ASEHE] S GRITRT 2 FE /]
LRI R /IS ] 2 387 45 SR/ IR) 3 3R 7 45
J& 2 JEI/EF ) 4) 2 B Rl T I 4 SR A A T R AT
200, WA F(1,16)=14.695,P=0.001, i i A
ZHHNEM LT F(1,16)=7.909, P=0.008;
¥ P<0.05, BEH 4 A~ [R) A P4 D 6 45 2R R) 0 22 A
WEMEE S, BEK R 50 1R AR A
Pk T S0 i B bR IS R) AR 1k A B T R AR
{14 2% Ak Bt 3 28 1 AN ) 1 AN ), D P 1 (0L T (4
7 10),

[Fi] BN XoF Y 7 2 4 4 A B R] A A 42 Be 3l 9 0 i 45
FRH LSD vEBEAT P LLER, JRYTET 2 JA 5IR YT T
UR B Y 22 57 0 3 B L (P=0.662) i/ 7 TR BT 5
TRIT A A Y 22 B8 0 M L(P=0.003),16 9T 45
WE SR ARG 2 MM ER TR EHE XL (P=
0.261), ] UL TMS A AT, 8 34 1) 2 0 5 R TG 2l 3,
TMS A A, B 1 Z e R 2 1 e, 5 TS Y397
ERE 2 R E AT N RIS TMS J4 97 45 o it Y
7RI T B 2% 5 (P=0.261) .

Xof e HECZEL ) 4 A B[R] 6 f) £ B S 3 0 3 285 SRR
FH LSD 347 W A IR 7T 2 J8 5097 IR I |
BIF TP LRI SR P S ARRE | JAYT A R SR 4
J5 2 AR LA, 22 S 2 T 3 v R (P 4R
0.997.0.196.,0.368) ,

2.1.2 X2 HERE Y 4 A A LR SR
SERBEATESZ WG T 220, WRIAER F (1,17)=
4.651, P=0.034, BfH AR 5 HRNEZ WL EAEH F
(1,17)=4.602, P=0.035;P {5 #<0.05, ¥t 4 4~ [a]

A RS R R A B EEE Y, HMEES
STHNENZBAEHZESA BEWE X, R
A B B[] 2 A P A A, I A 14 28 Ak Bl 2 4 AN
[v) 717 AN [, U ] 2 D i B 4 0T 10),

XPYRYT LAY 4 A B[R] A B2k 5 40 Il 45
SR LSD IEHEAT I LU RS, JRYTRT 2 A SR TR
IR0 22 506 35 Pk B8 L (P=0.545) 1697 FF R It 53R
J7 S5 SR 22 AT B M L (P=0.027), 3R 9T 45 R
BESWRITE RG22 MM ER TR EEE XL (P=
0.564) ., A UL TMS 4 AT, & # 1Y 288 5 R Tt A SR YK
B,IMS A AJa, B 2 ie ik ek s B B, H TMS
WBITH WG 2 B H AT h R TMS 1RI7 45
B AT R ITC I B 25 R (P=0.564) ,

Xif BEZEL Y 4 > B[] 500 1502 — A 4 45 2R R
FH LSD 47 W F IR TR 2 8 51897 HF IR I
BT LRI 5B T A5 R | IR IT A R 5RYT 4R
F2RAMERY LEEEEXL PoH N
0.600,0.283,0.268) .
22 WAL FIRITHTG AT R

XiF G 2H BB IR T R I 1A T O 2R B A T S
SEREAS I ¢ RS, PR 2L FR A E TR YT I A 4 B Jal i ik
FEZE 5 Ss Ry 2 R  e B W E (P>
0.05), WL FFEIRTT G 2 BE R i iR 245 SR 1) 22 ¢
A I VR L (P=0.007), B 2k — 45 43 M 45 S i 22
S JC i #F R L (P=0.065) , W4 2,
2.3 AR F AR

B 1697 410 58 5 X 'TMS 697 i 32 B3
AR R,

x2 AABTHRITATEENLLE (x%s)
P BIT A X JEZ
JRYT I BITIE IR I BIT IR
LB 6.90+£3.347 1.5122.05%  6.34+3.08 5.86+2.89
T 5y 7.46+1.867 43242470 7.13+291  7.36+3.10

PALAR RV  )  te 3 . (DP>0.05, @P<0.01

3 itie

PL5E 245 1) 220 W 2 FR 45 403 ) o DL 640 A R ) R e
15, 1T 208 O AR F R e 1 ROIA I BE iz
SINRERHEE RIS, FCIRBIL ) b e 52 48 it i i
TCIHE I . PRI A7 2 B0 HAL 3R AT B 58 R &
— PP AT Z A RLR YT J7 % o I PR A ) 235 4 1) K a8
71N, TOU F) 40 0 2 W5 2 T1) 220 W v i 8 DL 4 i B Joie
005 DX, B AR A U, R B 2 T 22 W A DG 1Y) 6
FHEHS A FE T0 i 79 )5 3 (posterior parietal cortex )7,
ST E 23 [] 220 ) — A~ B B A b Ao 25 ()
R 5 T T 2 P 2 2 BRI 5 AT G, RPN



486 rh [ e A S A 20 7, 2007 4E 45 22 % 45 6 1)

Chinese Journal of Rehabilitation Medicine, Jun. 2007, Vol. 22, No.6

BRVERE AN TAR U I 2 U Ay 5 2 Bk Ak F A1
AR P AEIR A, 2 A R A2 AN AL 5 R A
T8 RN B ) A RE 7 08K, i L8/ ke A ) > R
R S AR A T 2 2 BROGH A R ) R s K

AR APERY ' TMS BT L= A TG 9 P 0 2% i 3,
Xof R R 3T 2 e P 7 AR A, DT 872 A Bk A £ A
PR RO P TMS VBN —Fp IC AP i B A B R B 4
B H T2 sh i O A ABAE £ AR | iz L
KGR 53 Z40E (IR 9T FIBEZE it A, 35 Fh 7 v 3
NN 7RG R AR T IR S 3 R
PRSI B 5E ., O A W GEIE 3500 5 00 8 &2 v TMS
AT DL T R S5 B % s P L el RS A9 v TMS T
DA B AR i Rz T3 1 % iy PR A T 5l AR A 1Y
TMS 3l 3 1E 5 g g T, w7 L & 4 5E 45 ] 2
WS 118 B0 2, [F) s o X600 T P58 43 i 4 7 o0 3, mT D il 5
DRI, X AT Ry 50 5 453403 ) 1 6473 Xt A £
PR 525 (] 20 0L, DRIk, T DR A 52 4 2 3RO oK 32
28 3K A 00 S5 S BT RS2 A A 3K 1 R X Y
LA PR O AZ 52 BR A 400 0 R DTS 30T A
(i) 22 W% 7= A A AR 2 30, 400 ) R 52 40 2 3R 2 Ay PR W]
DA AR X FIR L . Hilgetag 08 F TMS #f 5% % 21,
TMS FI 52 Wil 9156 4 [ 3 2 A SR 300 o 1, 2 %A =2 31
TMS Jl 3 R Y v B A 205, AT IA S 76 1
W 28 v A7 78 W2 BR B T R s 4 i T

ARG R X AL 25 T 2280 R85 1 0 T2 - 5
B, HEAT AR Y Y TMS HI3 ., X 2 2B F AR YT H 2
JA GRIT IR R RIT A AR RIT AR 2 Mk 4
AR A] 5 B 28 B S0 T RN LR AR AR 2 SR b AT
S ANOVA 4387, 2k B X Dl A i 4k — 45 4y
AR 4 A B[] i DU B 5 SR H) 1 25 S B
SRS R R R BAR I 2 5 A BEEE X,
XU Y 0 A A B B ] S A A R B, L R A
HREE e iER A SR N i NTTRZ N [ B e DI < i
() A AT PP 25 AT R EL A TR R 2 RS
TRYT IR B A8 0 2 BT R 2R AR AT 2 R
To W Gk 22 53 Ui W AR S TE T iR TMS IR YT RTIR A H
SRS . TRYT TR B SR YT 45 o F8 3 1 2 B Ie
FUEZ — P a5 R 22 7 W 2, B2 0d TMS
TRYT AT LA O R Y 2SR, TRYT A R 5
TRIT A 2 JA A A 2 BT RN B2 — 55 00 P
SESRICH 2 LU T TMS BT S IR 9T 45 R R
2 SRR AE TMS &5 5 7K,

Xof Ko HEAH B4 4 AR [R]85 B AT A F 5 245 SR R4
PO LL AT LU G AT LR IR YT, Z WS AE R Y
AN B B

WAL, XF 2 4R E TEIR T T AT O Ve 45 R

TP STREAR ) ¢ K 56,2 20 BB B AR VR YT A AT R R B
T 25 S R B IE L P =0.652, L&k — %50y
MWL P=0.799, X 2 & GIT I AT e 1T
M7 FEAS I ¢ K 50,2 2H B8 3 TR IR YT I 42 B Xl i il
ISR 25 T W R S U B S R L TR
7L A RO R T R L A ] 2, EZR T
SR h B0 22 S AR B S M R S, T RE SRR
AR SR A S, B 50 IR A VAT Y Bk
ARSI ST SR G T X B

AL 25 S U B A5 A A0 A v TS 0 38 8 5 1 e
TG i 5, 8 R HEAT R B R T Y BB T AT AL
Mk T ZBEAER . TR BR B ) W
[E) A7 L3 R 2R A I %) 0T i X3k Az 48 DA S 6 5
ZORHIR FR B AN T T AR, IR R TR
XTI S 384 ) 3 R ) B A () B, 2 2 T X i T
T B0 B A AR AR DRI X A ] ) T f 5 i 1 7
FIRAA Y Y TMS HiE,  BEAR T 2200 B T 33 36 7K 57, DA
A 2] T —Fp BT i - A R A, (8 4058 2 (1] 22 Wi i
ARAF LA Sk BT A R YT AL R E X TS YR YT
i 52 K A AN B,

L LTk, AR R ORI AR R —Fh IS A
BT 7 X 2 ) Z W B R A R, R ARG
SRR B W4 A2 Bk e A BE

S % Uk

(1] F 50, PR A A . 22 URE R A IR 7 M 0 220w 8 1 5
HEIE()). o EFE A AR AR, 2005, (09).715—718.

[2] Boroojerdi B, Prager A, Muellbacher W.et al. Reduction of
human visual cortex excitability using 1 —Hz transcranial
magnetic stimulation[]J]. Neurology, 2000, 54(7):1529—1531.

[3] Eric M. Wassermann. Risk and safety of repetitive transcranial
magnetic stimulation: report and suggested guidelines from the
International Workshop on the Safety of Repetitive Transcranial
Magnetic Stimulation ,June 5-7, 1996[]]. Electroencephalography
and Clinical Neurophysiology, 1998,108(1): 1—16.

[4] Lee BH, Kang SJ, Park JM,
Bisection Task a new test for hemispatial neglect [J].
Neuropsychologia, 2004,42(12): 1715—1724.

[5] Peter W. Halligan. Spatial cognition: evidence from visual
neglect[J]. Trends in cognitive sciences, 2003,17(3):125—133.

[6] Yun—-Hee Kim. Facilitating visuospatial attention for the con-

et al. The Character —line

tralateral hemifield by repetitive TMS on the posterior parietal
cortex|J] .Neuroscience Letters,2005, 382: 280—285.

[7]  Nina Dambeck, Roland Sparing. Interhemispheric imbalance
during visuospatial attention investigated by unilateral and
bilateral TMS over human parietal cortices [J]. Brainresearch,
2006, 1072:194—199.

[8] Stewart LM, Battelli L, Walsh V, et al. Motion perception and
perceptual learning: a magnetic stimulation study [J]. Journal of
Electroencephalography and Clinical Neurophysiology, 2001, 51:
334.

[9] Hilgetag CC, Kotter R, Theoret H.et al. Bilateral competitive
processing of visual spatial attention in the huma brain []].
Neurocomputing, 2003, 23:1.

[10] 4 AR, ke B Jese Bl 5 2. 220 ol o A B 0 B A £ B 3L

Wi R L FH[J]. A5 BERL 27 3 Ji2,2004,35(2).102—106.

[11] Vincent Walsh, Alan Cowey. Transcranial magnetic stimulation

and cognitive neuroscience[J]. Neuroscience, 2000,1,73—79.



