Chinese Journal of Rehabilitation Medicine, May, 2014, Vol. 29, No.5

- o BT 2o

Broca Je 8 25 I T IR AL IR

WA GIAPE R R R K RIRE Gfbs

HE

B Y : BRI AN S (B4, L (MEGORIFR I8 52 W Broca JSIBAE S K A 24 i 5 I AR IR
T7 ik ORI SR 0018 K 52 9] Broca SR IBE (R 3 M 5 HAR IS (PR B | 52 208 5 BE AR D FC 14 A ) (R B A A
B S, 43 BSE A SR A A R Ly R G ) (MEG) R I =0 Tad R sl 2236 3h . SR M N6 2 (LD 4 2 1
TN R R AR R R SRR X (ROLs) RN AE 3, ST L1<-0.1 Fn A MR 3 LI=0.1 R ML

ZE B SN AR B R S N T A RS0 4 SR ROTs R A m M pL A, 22 5 By B R L (P < 0.01) 1B i 1L+
T, ST 2H A 275—400ms . 400—600ms . 600—800ms i [i] 77 P S {A ROTs S A7 M A 3, 22 S HoA7 W 21k i %
(P<0.01), HIKROIs /K-, 52504 Broca [X. . Wernicke [X .2 |- 18] | fifiz 3 X A6 E E AOTE 5 00 1732 5 v 5 A D
P, 25 HA BEHE L (P<0.05),

4518 : Broca 1B B B R fn 218 5 0 T ad R 2 A7 IR, A i g 45 5LAG ) 1) 28 R DX 8500 o

KR JIBAE ;s RGNS 218 T B R i 4

FE 2SS :R743.3, R4452 CHERFRIBADL:A  XE4S:1001-1242(2014)-05-0410-05

The spatiotemporal characteristics of language lateralization in Broca's aphasics: on magnetoencephalogra-
phy study/QI Dongqing, JIANG Zhongli, LIN Feng, et al./Chinese Journal of Rehabilitation Medicine,
2014, 29(5): 410—414

Abstract

Objective: To investigate the spatiotemporal characteristics of language lateralization during picture naming in
chronic Broca's aphasics by magnetoencephalography(MEG).

Method: Five patients with chronic Broca's aphasia without speech-language therapy and five matched right-
handed healthy controls were recruited. Spatiotemporal changing of language cortical activation during picture
naming was detected by MEG. Language dominance was estimated by the laterality index (LI), which was de-
fined to be left when the LI was more than 0.1, right when the LI was less than -0.1, and bilateral when the
LI was between -0.1 and 0.1.

Result: Compared with the control group, the patient group has significantly right lateralization during the
whole language processing of combined regions of interest(ROIs) (P <0.01); At specific time window level, the
patient group has significantly right lateralization during 275—400ms, 400—600ms and 600—800ms time win-
dows (P<0.01); At specific ROIs level, the patient group has significantly right lateralization in Broca's area,
Wernicke's area, supramarginal gyrus and premotor area during the defined time windows (P < 0.05).

Conclusion: Chronic Broca's aphasics without speech-language therapy have significantly right lateralization dur-
ing language processing of picture naming,which is associated with specific time window and regions of inter-
est.

Author's address The First Affiliated Hospital of Nanjing Medical University, Nanjing, 210029

Key word aphasia; magnetoencephalography; laterality index; language processing; picture naming

DOI:10.3969/.issn.1001-1242.2014.05.003
LT H « [ER AR R BT H (81171854 ; B 5 TR Jm %8 sl H (YKK11033)

1 Bt ER RS — W Jm BE B A PR il B9 0, 2100295 2 g AU BERIC M I i st IR BE B A 150 2 5 3 g sl R Ak X T AR i 55

s 4 EIREE
VEFB R ARG Lo AP 2k 5 Wicks H 1 :2013-11-24

410  www.rehabi.com.cn



PHRAa5 44

20144F, 5529 4,55 5 1

FABRESE 05 5 1 USRI 131915 = D RERE
5, DL ZE MR A v o i A s ) 2 PRI SR
KIG ELAGE 5 b 22 [l B 008 07, iX R0 I IRFR R
SR AT PR S (E G T it 22 E O B AL AS a3
W, B TR R, AT BEAEAE —Fh 5 B IR S AR
SRR 2235 Bl SO < 20 0~ 3sRkA0 1 B 67 B 46149 Jl 3
M s AR DLk B 20 5 BHASE 5Pk A2 n Ak
PR HWOE T BRAX R TEAE R Z AL 1)
WFFE LA MR e 22 UL, ¥ S & I T Al 8, R 5850
BRI F TR A [R) R H 2 AU 3R 1 58 B
YERT, TG 5 00 T2 KBNSk 145 2 Ak JAE 5 1]
Az (o] b7 0tk AR, 5 RS~k 2 A 1
SEEAMEN o PRI, X SR TERE R S ML 3R, I 7 )
IR SN TS gERE A R 58 HAE ]

A 20 SCHR R IE 127 Broca K iH B E A EAT
3k BE A, B H il /18 14 Broca 2815 4 ki ik
JE O i ICE 5 A A0 5 7% (R I 23 R I T
CRA AT A ELAE T M08 5 0 T i s R ARt
AR AL F HEIRIT 118 Pk Broca K15 37 18 i
T TN AR A i O A B A I ] 02 TR
AHIEFE TR 0 R D £ B2 H K, SR P g I 23 43
R 1Y g 77 K] (magnetoencephalography, MEG) £5;
DU iy 24 16 5 0TI [RLEERR A9 fh 2235 2y, D Br-
oca R THAE B E TE R fir 24 18 5 N Ll R i) f ] £k
FEAE RIS [R] e ) F2s [B] 9341, Ry itk — 2D IR 2 R R
1BYTI T B R TRAE TR & 00 A0 E 08 A i 25 A R B8 5
Fhidt

1 X&5%5%
11 Zid#E

HH 201242 H—20134F- 8 A Afl g st EERF K
S — ot 5 e i A IR 2 PO 1) Broca R E R S
BIVER LB . AN AFRAE : O IR A A ki > 2R A
WA > 3 H HRA FIEIRYT s QU e K
SiE M (western aphasia battery, WAB)1iZ2 Wi & Bro-
ca RABAE ; QTHE RDUE ; @G FF .

HEBRR M : R EF FEfs s @058 AT 58 B i ; B
PN AT RE JORE #l B AS ; @FFFE MR A 25 2
I R N Y SN =S

TEICS Bt A ) T AR g o BR A, o 55

P4 ], 2otk 16, BB ADOE , SO 280 s 1
s HAR ARG e Z B F A 227 iR E
EX(P>0.05), W2, ARSLEIE i w5t RRHR
eI B el , BT 52 S B i 44 45 28 A [R]
F=S U

®1 IRAMERER

P1 P2 P3 P4 P5
5] M M F M M

AR () 50 48 65 19 55
ZHFHEIRE) 8 12 12 9 16

AR 54 5.1 53.7 9.3 2.7

ALy aap FE T 111 € O 11 3 11 < 31X S W 1R
WHMAL A RRAE AU e A TR e U I A A 6
WAB
ARG 12 8 8 12 10
s 138 154 118 133 129
gk 70 49 76 57 64
i 54 13 30 48 39

FKIBFI(AQ) 64.6 43.8 49.0 58.3 53.5

R2 LIGAFNITERARELL KT (xs)
215 %5 AR (#) ZHE R E)
SIGZ 5 47.4+17.18 11.4+3.13
X B2 5 60.4+7.89 9.243.13
t 1.707 1.668
P 0.163 0.171

1.2 Wk

1.2 K4 CTF-275 $45 L BI MEG & 4t (i
FRVSM ESFH AR 5 1T ARG R UL 2 4
(£[E GE/Ar]) ;Brain X A (3£ [H Cincinna-
ti JLEE R e AR e ey ) o

1.2.2 BN AEZARE N BRRT 1em S ARAE 2351
[ 2 R T R B, LALE = i bR R G TS
MRI KK 5 G aA o

1.2.3 S0 3 . PEH 45 7k BA 1 2 1 A N
MEG Fr il 1 P2 (0 30 3o e} . R AE 3R [y i 44 1
O IR, BB R(E S 4745 500ms, SR 5 K]
S BERSE 2000ms, fi 5 BT 44 755 477 Rk
1000ms, 52 A& B R 2 GPAT A FH a4, fr
AAFT T I T R 44, o — UG (tri-
al) , 3100 K, IRIG B A 25, AR A S BLAGE 1A 1
I (Oms ) , R HE-200—1000ms PN 158

1.2.4  MEG %k i sb 1 K 434 - SRAFEA % 6000HzZ,
7 I A% 0.03—100Hz S 1, FEIRAE A< %6 2 600Hz,

www.rehabi.com.cn 411



Chinese Journal of Rehabilitation Medicine, May, 2014, Vol. 29, No.5

0—40Hz F A7 AT RRIE L, & FER A ik FE b 3k 3
R Tom WY EE . HEHCA BFLAE#E J171 (synthetic
aperture magnetometry, SAM) [ G IR MG A, 7~
A RO DGR 5 D R A ) SE 1T 2500 B (statisti-
cal parametric maps, SPMs)® "7,

HEHL-200ms—800ms Hif 1] 7 4 , % -200—0ms
R0 BECIR S 5 AR A A A 285 2R 08 0—
800ms FiY 4 176 AR 25 43 I i 0—150ms, 150—275ms,
275—400ms, 400—600ms, 600—800ms 5 /{~Hsf [A] 7 ,
G356 I i 44 18 S I TR AR S AP B, BV
TR AR M 38 SCER I B AR AR
T g AN A 44 BB, BEH Broca X KAl
[F] Y IX. . Wernicke DX R A i [R] 5 DX AU 2% | [0 £
8] XUz 31 K 5T B A iz sl XA E N B i 24 A
0 T Ak A % )R O JE% % 8 X (regions of interest,
ROIs) . B GEMIN DX ) de IR s BE LA B o
1.2.5  fwiFE% (laterality index, LD iHEA
AR LI = 2(Lt-RO/(Lt+Rt)" 7, Lt FIRt 2 R
e DA [T X ) o (8, AR R A AR A e 5 2R
BOE , LIS-0.1 FR A ML LI=0.1 R A2 M
13 GEitsath

K SPSS 18.0 ¥k ieAraeitintre RITMIA
R E S )y 22530 s IS TR) B K-, 2R IR ek T 22
JCJi 200

2 #ER
2.1 BN T AAFEEAROLs LIZH b) L #

EE I T A A RRROL LI, 52540 5 %) iR
ZHy 5 R-1.77+1.04 5 0.57+0.32, 550 BEZHAR L,
SCERZH SR ROLE AT ML S, 22 5 HA W E ST
2 X (P<0.01), WE2—3,

22 EEINT iR EARROLs LI A A

PR ZH A ROIs 45 ] [1] i 7K °F- LT 22 5 BAT 41 (7]
FH0 (F1,8=13.69, P <0.01); Bf[a] g /K, 5 %F 1
20K M, S B 41 fE 275—400ms . 400—600ms .
600ms—800ms i [] 1 A , S ROIs 2 A7 il L3,
LR HAREEE L (P<0.01), WLE3,

23 BTN LT AR ROIs LI [A] L%

5% A AH EE , 5256 2H Broca X 7E 150—275ms.,
275—400ms F1400—600ms ] 8] % , Wernicke [X. F1Z
_FIEI7E 400—600ms 1] %, Hijiz 8/ X 7F 275—400ms |
400—600ms F1 600—800ms i [A] 7 , 5 53 25 45 Ml
PR AR EMNE L (P<0.05), MARFELIKF
A ACE Y JE 2253 (P> 0.05) . UL 2.

3 itig

i 0 P e — A AR AR ARG TR AR A, S it
]2 (] 43 BE T — 4K X AE TR & D Re e il B
Pedse, © 1z W 00 B R & Lk

E1

EEMIFiTESFEROIs LI

Broca [X. Wernicke [X.

T T T
150-275 400-600

5%t A s - DP < 0.05

T T
150-275 400-600

m U] o XYL

Z b iz 2l X

T T T T T T
150-275 400-600 150-275 400-600

2 EEXMRESMISMNERNKES

B3 BrocakiZEEIES NI &M EENKES

f

dhedbe b

N l f [ RV )
i &-1‘ '1&4: ).--'-i

/ s :./ ’F\_\ r’/ F_-‘\\'\.
i

412

www.rehabi.com.cn




PHRAa5 44

20144F, 5529 4,55 5 1

#®3 BEMIFERELAMEROLs LI (vs)
LI 0—150ms 150—275ms 275—400ms 400—600ms 600—800ms
SEIGAH -0.54+0.55 -0.26+0.34 -0.37+0.13" -0.33+0.08" -0.26+0.13"
Xof B2 0.28+0.48 0.05+0.12 0.06+0.12 0.08+0.12 0.13+0.20
D5 %F B4 e85 P < 0.01

BRI M, 518 F P0FF BROE M 1) 445 1 Wada 2t
B H iy B — SR B R TR R B R R D
ARSI EE A MR B, TR 750 T e ) £ 3, SO
WIF Broca K15 84 B i dir 4416 5 I Tl #2550 1Y)
Fr A MAAR S, SRR A i i A =X 5 18 5 0 T
Hh B R 23 ] 3 A3 RS [E) PP A OG
3.1 Broca KIFAETE F N T Al B a9 A5 D e 34
JABHE B E T IR 2RI AR Y o
BRSO MR, — e PR E S R WiNTE B
BBAL L R B DL SR B AT F B I SR G
Saur S IFSY e I TR A FB A 20 A I A E0S iR e
SRR SR, SR R ROE TR, ST
IRAAN =3 %) 3 30y b8 0 1k 300 32 3t 30 A M ]
DX IS T B, ZE G0 473 JR 00 AR S TR S R . ARTF SR
Hh S 2 i A A A 1 B RIS, A N Ak
Al e W R TR TG S AR . CAIIR BORTE F K
TR DX A2 A0 R A ™ B AR TR R A, A IR
PE BT IO s A7 I 554 SR F LR BR R T X
W Z AR A5 4 1) A A TR
B, BB o IX 3 HL 6 B il 75 OGN X Broca X
ZA0, $718 Broca J iGN BB TR O Tk A 2 1
A AL AR S ™ AR A G . Ak AR
WFFE LI () SE B9 20 3 5 Lt B A AL, 5k
AHRRET (REF BV . Richter SR
B, A Bz AR s B e PR e B, S iR e G
YIERJG , A RTE SR B T B, SR AR 58 rh S g ]
H AARACEAEE R A A A AT g 5 A B0k
AHSE, Syt — WA T 75 S 036 5 e Ak 9
FRAL T A HEZ K-
3.2 Broca RIEAETE F N T 1L B A9 A D I 34
Pl i 44 BT ™ AR 5 B 5 T 454 B
g3, P RE )32 T8 5 CHLER A FSE . A
5% B R 24 15 5 0 T (R 2 A 4] K Levelt 55
B9 4545 1 . D0—150ms, FLAE N T AR &
1k s @150—275ms, I35 X HEHL ; 3)275—400ms,

AR ; @400—600ms , 1 75 4 5 M & 5 i
W . AWFIE 4R BoR  SL K 4L B K ROIs 7
275—400ms , 400—600ms , 600—800ms Fsf [i] 7 P it
e ey oA M NS Vi iR AR ET 5
R G g R 2 B B, PR SE BG4 S E A9 A
b EZRIFIE SO TR B . AW, KiE
i S 1 iy 44 R A 38 R IR AR 1 S RAE SR 2
P4, RS CRAESZ 8, SR RTEAE 8 5 1 SR I
B, SR AFSE 45 ) Ostrin 252 8F 58 % 1 , Broca
JRAE BB T UM ST 55 A 1B 2 1 A 3k
N, BRI AR B, i — 20 SRR S 2
W, X WAF A Broca K THAE 28 H A9 IE 5 B4 11
PRAFRE JIAEXT O BA (15 5 R-1E . Laganaro ZPBFSE
SR JSIBE B 5 1E R IR AR B R A 4418 5
T, FAR A A A 5 22 57 5 Z W ATE
FINTAEAIE . 28 F 434, $&7R Broca K iF BB 35
T T LB ) i A S 2 e £k , T s R ) 32
FAE T I T A
3.3 Broca RIESERRE ROIs AT MM 3

A TG ) T A A RN G RN 0
T 0308 % 2 38 3k 5 R AR dE Rl B AR 3 BT 8
Bl {2 JiT ({245 Broca X [ 5 35 56 ) (2% - [mIFI L 9]
DX 3, 12 30 B 6 TR A A 3 110 3R 0 0 e T
FEFRE 2 A58 5 BRI S AN R Z Ab e T, Mg
FUTE T O % 342 30 109 B i DX A D A rrg 2
PRI . S50 HRZH AR EE , 925620 Broca X 7E 150—
275ms, 275—400ms , 400—600ms I 8] 7 N i & 47
Ttk , o 0 T35 I B TE S g B B . IR R A
Broca X §i#Z 51l N L, iz 5i8% N1, 5
IR R 7 AR 01 22 B0 5T WK 2] 2 4l Broca [X.
P03 1 SR R, Al Broca [RI U DX A 0 3
R, LHRFAMFIEZE Y, Dronkers S5 K B, Br-
oca RIESE AR BR T Broca X #5245 , i #5 K 15t
LT L) Z 40, 445 Broca [X 5 K i 8 Ao 5 52 4
T TR R BEAT . IR BN A FARKEE R S

www.rehabi.com.cn 413



Chinese Journal of Rehabilitation Medicine, May, 2014, Vol. 29, No.5

JBT 1] ) 21 4 4 422 , i DX AE A 38U B0 T A [ e ik 422
AR T WG B A U, IE® A Wernicke X AE
400—600ms 15 gt i BE 9 4T , 55 Broca X [ -
1N R DG, 2 5 AR IR, A5,
S 2H Wernicke X F1Z% I [817E 400—600ms 15 Z
i B B — St A w4k, , $2 755 Broca 2K 15 f8 4 Broca
[X Fll Wernicke [X. 22 [B] (1) fift 2238 [ 32 01, 18 005 5
A IS FR 1 B IR S I P R R A SR B BN
S E ok | B i SHIE AW ey 63 S Rp R [ NpEa=H ]
. BN ETZ 8 X iz ghif & RGHE EN-
REF25, 2 5 N EBFIAMER i il ™. SEge 4 s
B X AE 275—400ms , 400—600ms , 600—800ms ' &
ittt , $&/R1E 7 iz s A OC X HE 0 52408, T
e ATz 3 X () 28 8 A il AR 78 . AR
DTIWFFR 7R , A2 A 3R AT 1] A i) 0 3 75 4
2230 AR CAR L AT HR s 0
30 118 S DX 4 B — S A AR R T A
ME 5 P 258 B2 405 I3 3 1 A NG 7 38 2
. Schlaug 25 "F5¢ & BX Broca 2 154 H B 7E e R
SPIRJE A R AT 2 oh £ A 50 S AR ARG, 3R
T R B 1 P E  [RIE SAE T AR G

AWFFEMEL B R 4 F 1B V2R 12 M Broca K 1H
B B R 2418 T L B A R e 5, 3 Pl A i
AR 3 b 2 AR B 1 SO TS5 B B, HL A D 0PI 3
5 EARG DX AIE 5 UG . ASpigR g3
Broca K15 HUE 58 A M AR A2 X Ay s 23 SRR 3
FhAT AL BTG 75 DB AR 52 2 (e i 2 BH A
YEH, Fr Ldt— L FIERIT I A S TIIEE , L3
KT IETT 5T 0 O DAk B 58 A 1 DX 35 5 TR
() B AH A 28 Ak, A B T SEOIIR A b R TR R
TRIT 50 i EE A B

S 30k

[1] Marcotte K, Adrover-Roig D, Damien B, et al. Therapy-in-
duced neuroplasticity in chronic aphasia[J].
gia, 2012, 50(8):1776—1786.

[2] Hamilton RH, Chrysikou EG, Coslett B.

Neuropsycholo-

Mechanisms of
aphasia recovery after stroke and the role of noninvasive
brain stimulation[J]. Brain Lang, 2011, 118(1—2):40—50.

[3] Meinzer M, Harnish S, Conway T, et al. Recent develop-

ments in functional and structural imaging of aphasia recov-

414  www.rehabi.com.cn

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

ery after stroke[J]. Aphasiology, 2011, 25(3):271—290.

Turkeltaub PE, Messing S, Norise C, et al. Are networks
for residual language function and consistent
across aphasic patients?[J]. Neurology, 2011, 76(20):1726—

1734.

recovery

Xiang J, Wilson D, Otsubo H, et al. Neuromagnetic spec-
tral distribution of implicit processing of words[J]. Neurore-
port, 2001, 12(18):3923—3927.

Laganaro M, Morand S, Schwitter V, et al. Normalisation
and increase of abnormal ERP patterns accompany recovery
from aphasia in the post- acute stage[J].
2008, 46(8):2265—2273.

TR D5 VT T, S 00, A A MR AR IR PR ST JR AR I AR
V10 B T 5 0] v I B A 2 447,201 3,28(6):538—543,548.
Wang Y, Holland SK, Vannest J. Concordance of MEG and
fMRI patterns
Brain Res, 2012, (1447):79—90.

Mohamed IS, Cheyne D, Gaetz WC, et al. Spatiotemporal

Neuropsychologia,

in adolescents during verb generation[J].

patterns of oscillatory brain activity during auditory word
recognition in children: a synthetic aperture magnetometry
study[J]. Int J Psychophysiol, 2008, 68(2):141—148.

Pang EW, Wang F, Malone M, et al. Localization of Bro-
ca's area using verb generation tasks in the MEG: valida-
tion against fMRI[J]. Neurosci Lett, 2011, 490(3):215—219.
Vihla M, Laine M, Salmelin R. Cortical dynamics of visual/
semantic vs. phonological analysis in picture confrontation
[J]. Neuroimage, 2006, 33(2):732—738.

Indefrey P, Levelt WJ. The spatial and temporal signatures
of word production components[J]. Cognition, 2004, 92(1—
2):101—144.

Indefrey P. The spatial and temporal signatures of word
production components: a critical update[J]. Front Psychol,
2011, (2):255.

Levelt W, Roelofs A, Meyer AS. A theory of lexical ac-
cess in speech production[J]. Behav Brain Sci, 1999, 22(1):
1—38; discussion 38—75.

Levelt WJ, Praamstra P, Meyer AS, et al. An MEG study
of picture naming[J]. J Cogn Neurosci, 1998, 10(5):553—
567.

Hirata M, Kato A, Taniguchi M, et al. Determination of
language dominance with synthetic aperture magnetometry:

comparison with the Wada test[J]. Neuroimage, 2004, 23(1):
46—53.

Seghier ML. Laterality index in functional MRI: method-
ological issues[J]. Magn Reson Imaging, 2008, 26(5):594—
601.

Findlay AM, Ambrose JB, Cahn-Weiner DA, et al. Dynam-

(T35 420 W)





