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Abstract

Objective: To investigate the effects of anodal tDCS over left Broca’s and Wernicke’s areas on picture nam-
ing in aphasic patients after stroke and compare the effects of two areas.

Method: Totally 20 aphasics with left frontotemporal or frontotemporal and parietal cortex lesions were random-
ly divided into Broca’s- and Wernicke’s-groups, with 10 subjects in each group. In Broca’s-group or Wernicke’
s-group, an anodal tDCS was applied on left Broca’s area or left Wernicke’s area,respectively. An A-B and B-
C-A designs were used in this study. Conventional language treatment coupled with sham tDCS was implement-
ed for 1 weeks in phase A, the language treatment coupled with tDCS for 1 weeks in phase B and the lan-
guage treatment as wash-out in phase C. All patients were randomly enrolled in the A-B or B-C-A. 5 days
treatment was carried out in each phase, twice a day.

Result: In Wernicke-group, picture naming ability did not only improved in treatment items, but also un-treat-
ment items (P<0.05), picture naming improved yet in Broca-group, but did not reach significant level (P<0.08).

Conclusion: Anodal tDCS over the left Wernicke’s area coupled with language treatment can improve picture

naming and have a generalizing effect on untreated items in aphasic patients with left frontotemporal or fronto-
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temporal and parietal cortex lesions.

Author's address Xuanwu Hospital of Capital Medical University, Beijing, 100053

Key word transcranial direct current stimulation; aphasia; picture naming; stroke

T Aok, 28 G F) 3 (transcranial magnetic
stimulation, TMS) | £& fifi B i HL # #4 (transcranial
direct current stimulation, tDCS) %% HF = A i 3l
P AR A2 2Ok B 2 1Y DG . tDCS /T HEIE H
AN BRAETRT B TE R TRRE PR T B IR AR
o AR AT RABG I R B2 av Pk | fiff je Bp 22 20 2145
NGk, T 2 D RE K 5 IR AT LARRAR e J572%
P Ao R A B B SO A A P AR

A X 0 PR TR R A A B AR A, — 0
IRt RE LRI 7 22 BR, U A2 B s
5 85 5 A R S R TRORE RR A 44 A 2 S TEAE R
Baker %X 3 i 4 P F 10—242 4> H 18 R IEAE |
LB AR B R R T T RS, tDCS
PR AR AR [, W58 R, FHAR tDCS
BT A B At GE T R A MR A4 e
JI JRAE e A AN — B ABIE F DIRE Y
e, BT R A PR AT X TR E

A 2P ER 5 BRI B 5% i 44 A 21 B R A .
Fiori 55 XJ 3 {5 2% v J | I A 78 O 1B AR F Y T
tDCS e Kl i 44 HAE FH o FRRORIEGER A, Ay A 38t
Wernicke X, JF X TR AE B H I T an 24 1 2 . RBH
P25 5 R PR AR IDCS .. 1T 45T
FHAR tDCS F AR AR T, 1835 1R i 44 fE i 2R 2
1R, SRR, BB AT UL, N 8 J& Broca XA 2
Wernicke X FHARK tDCS ¥4 AT 035 45 H 5 R 5 AE
Rl 4 g1 o (HE, Baker % A\ Z2 45 - FHHR tDCS
e i 44 IS G B Ut s A A i A

S HIRETRA AR W AT [01, 518 B e il
SUA 34610, e = BEALO BRSEEG . 7RI IR b, X
R TR B R0 g A0 10408 ) TR R FE IR R
FAE 25 3% 5 Broca [X. il Wernicke X, FIFA4™ i X X} 2
Kl 24 fe 1 VE R DL Fe BB MIRAN i X 2R A 7
ST DABAS S AT A RAOR , & tDCS R YT R IEAEAN ]
eG4 () A 5T %) 20 191 58 25 BE AL 43 A Wer-
nicke DX ] 3 2H A1 Broca DX F 3 2, SR i DX 4]
AT DABUAS B VRT3

1 #ERS5HE
11 AR

AGEARAE : AR T 4 B O R, A B R
3k (R w9 ok A i X ) 558 6 650 0l 45 2 T ik X,
I RIS W RIERE B R 4 —6 1~ 1 .

HEBRARIE - S8 MR P 8 75 TR 2R ATE CANfig
SERGRI AR ) TCE fir 44 B 0 T BR AR R B ATN BE
PATIRI R S .

Wernicke X il 3 21 10 1], 4- % 35—69 %, 53 7
B, 2 35 Hodp IR A v g B e 3 1] is s B IE S
B iy 44 P TEAE 2 491 (% 1) o Broca X il 34 10
Bi,26—62 % , B 54, 2 541 Ho IR APE S 1B A 2
1] G2 SPERIEAE 6 1] A 44 PR TR AT 149 AL Stk
TEAE 1 (2 2) o AR I L4502 Wi 2 T e A A A
PABRE " AL PE S HIRELS TP, W 1—2,
1.2 Tt

T HERR A R KR R, AR R B B X

%1 Wernicke X RIEAIGKE 1}

53] R (%) ZHE R () TR (d) I RAFAESA EN i naaiv iy
[l 59 16 70 FEIN FE S AT 1
L 46 12 101 R S AL ARSI A 1
% 35 12 30 ZERFH L w4 2
& 52 12 32 eI FL A AT AT BBk 2
5 51 12 36 ZERT AL L ICA% AT AT AT 1
Ll 57 9 23 e B RS iz gtk 2
& 42 9 81 JERT SERAZ -G AE BT iz gtk 2
5 43 9 125 ZER KA AT iz gk 2
H 69 9 85 JERFRH I iz gk 3
L 46 16 106 JERUE ST ATk 2

www.rehabi.com.cn 911



Chinese Journal of Rehabilitation Medicine, Aug. 2018, Vol. 33, No.8

2 Broca XRIFAIIGKZ

4 531) A () ZHE IR ) ke (d) S AT JABREAAY JABRE "
[l 26 19 45 JEFEIRAZ I, 2R R A Tt izt 2
% 45 12 81 JEA I A A AL RA 1
i 36 12 50 e sk 2
Ll 50 16 36 JERE B AR AT ZsE 2
Ll 52 12 56 JERR A ICAZ AR AL RATE 1
i@ 56 9 29 LA AR AL &3k 2
I 52 12 32 ZER SN AZATE A iz 8k 2
4 62 6 122 JER SN AR AT iz gtk 2
@ 55 6 82 JERT L RAZATAE izt 2
% 39 9 180 JERTIHS Al iz gk 3

PRLLER A AR ) SCAERERE iR IS W R TR AE ™ B R R S 25 5

M A-B B B-C-A W53 A WIEA T 1 8 tDCS fEf
W+ RLE S RYT s BIASET 1 HDCS+H MR F ik
7 fE A BIIGITHI G T ir 2k 2. CHAhUE
JBEIA 1A G T 5 a8 A TG S i 44 I
2% A B BENLIE A Broca X il i 2H F11 Wernicke
XA , & A-B 5 B-C-A 134797 .
1.3 Elmsated 51697 ik

Flfr 2R B L AR AL, BE R F 60
N —ERTAMGBT ., —EHTBIRITY . BE
K FH 30 ANBY IR, B4R 304 ARG T . HER
7 H 20 AN TEY) 20 MEY) 20 DS AL AR, —E K]
RS S . T AR BRI T IS AR YT
T P R SO SO BGR EEA S, an A 1
BITE BT RN IR YT R A & A s B Y
BRI E R B IRIT R R BET,

£ B ) [y B S VA 1 1'% i 1 E (R 1 ol
VLR KB BT AR . MEBE A TR
SO R [ AR . A B4
BRI IERS , e sk 14y . B R B A A 10s,
W 10s NTERO, B Rk o

Bl #2367, S Bk & 367 sl iR 3 1t
5 H bR A DG B8 A B, PR I TRl U
I AR 24 TR SRR IS 2 AR O i A
DR B E A A IS RO,
1.4 tDCSENS5IHIT Ik

K FH ZN8020 HU 4 RE il g (VO )11 48 & REHL +
S w G ) X R RS TDCS H4

tDCS PR FFIBAA PIA : PEAR R BB K A2
il Broca [X. 1 Wernicke [X_; B J0I3 s, V1 FH BB AR 0 1%
30s 5 155 11 41138 s Broca X 31| 355 21 ABCR) 34358 4 Bro-

912  www.rehabi.com.cn

ca [X , Wernicke [X. i 38 ZH 15 31 % 35K 132 °& Wernicke
X o BRRS H AR A TR R FRAR TS % o ol A 5T 200
i [ LA o

R 405 ] B M FL T 10-20 22 45 L H B 5, Broca
XA F T3-Fz 5 F7-Cz Z [l 238 357, Wernicke X
tDCS 4 & il 3858 457 ( FH AR ) 2K J Rhoton [ 5 741
FHER RGN A i A S e B AR i 4R 3/
455 AMUNBEY BN S 3/4 SIS, xES
FLoETE H LR M2 o, RO N . F R AT AL 4.5%5.8
em’, il 1.20mA, & H 2 %K, 4 YK 20min, £ 4 5
w101k,
1.5 hE kAR

K H SPSS 17.0 G AR T B A B . 41
[ 314 R b R FH M ST AR AR ¢ K656, BT R e
BERFARIT 30T, S50 RE A S7 FE AR RIS 50 5 XoF
TRYT A i 44 A6 45 R 1 22 (R R O ¢ A 36 10
TF8et22 047, LA P<0.05 Jy A B EE R

2 #HR

PRZH IR YT T P i 4 A e R L I 2 2 S (R
3). Wernicke X Jilli#4 B HA# A WiR97 )5 , Bl 415
SRIRITIURIEAEIRY T A B 4 5 (P<0.05) (% 4) ; Br-
oca X 341 B AR A WiadT e , e s 1950 iR Y7 I
RS F I A P (HARR R B K- (3R 5) .

3 itig

P i 24 RIE 2 5 DL A S e RE IR, & DRAS ] 1)
TFRBOK - SZ 40838 il o 2SI SCZ AT, 1 S
TR BRI B s e TS IE B 1) N S8 AR 1 RAE .
K, B AR AR TG SCRGEH IR 2 05 BT



FHAEGES 1L 20184, 55335, 55810

R3 RAREFRTIEGEREER

= 1 2 3 4 5 7 8 9 10 t P
Wernicke X $ 3440 1 2 10 5 3 2 3 7 13 6 1.079  0.309
Broca [X Jl i 4H 6 2 1 2 1 2 2 1 12

%4 Wernicke XfiHZEABEATTEREE
i3 1 2 3 4 5 6 7 8 9 10 At ¢ P
ABIRTT I 8 10 1 1 10 2 1 2 3 3 41 -3.44 0.007
B AT 8 10 9 3 10 8 5 9 5 12 79
AWEERYT I 3 2 3 3 -1 -4 2 2 3 7 -3.71 0.005
B HEIRY T 2 4 3 6 0 1 4 7 4 5 36
&5 BrocaXHRHEABHIBTTEREE
i 1 2 3 4 5 7 9 o #F P
A WBYF I 11 10 5 4 4 4 2 4 59 -1.98 0.079
BRI 14 10 11 1 13 15 1 14 4 6 89
ABARIRYT I 6 2 1 5 0 3 3 0 2 24 -2.03 0.073
BIHARIGY Y 9 4 4 3 0 9 1 11 2 6 49
WAREMIE S fn A R BOE-S B0, KlaraFdE  BEKma46e

AT AR S5 SRR, B 2 ) S K SF-32 451 5
Ao XTI e A R i T A B b el (22
LA 24 PR TERE ) B I8 R AE AR B 37 3] 5
o W AN B E A ST A 5
P R K, TG 5 A7 8 I 118 CRAE (G
UG, EAMIFFEES S UESE X PIAATT J7 72 %) 4]
PR F AR

g 24 v R TR RE YR S AR BN TR) A 1R 58 4k
AR E R, A R FIR, L
AR 5 RTEER S 55 0 A X AR =2 ) 1 OC ZR
T THEFE 9, R4 MR R R AT S B2
PO R BREE R, LT JC ] B SE R 2 A A i
T RS AL AU O ST A T RE I
2509 IE LT A B A BOE AR X T 0k
FEINRE X AR . — IS B A2 AMI 2 AR v )5
SRIBIE BB ) PET W98 45 SR o, WK 50 0P 1Y R
PEAT A3 015 R A TS HE 0, X A A L nl fe
IS A BT R AT R TR (K A S 3 F A
X522 RBRIE O TR S5 SRR A R, A
-4 3 ] BB T A T SUAH DGR ik R
RE 12 A R BRI, ASBHFSE SR T B AR tDCS 2%
JePER I BRI S DIRE X, WS I R I TR A I RE X
DLk 3 i KPR BE RO 518 S ShRE R H I . 45 993F
51, BH AR 0954 A ) Wernicke X AT DUE 12 A= %41 2

KR IE 5 B0 1 i i 285 AR S R i
VAZINRr - F/ N 0] T s A S N e
B A X . AR F RS T, A A5
XA HZVBEZR ., £2FER Broca X il Wernicke [X 7
Je 2 TR R B E R IFAE AR FE T R
RAEHTRTHR 5 Broca XAHIE . X EAFMNEF X
TEIE 5 0 T P A A B AR R AR S ), (4535 5 T
15 LLIE R 950t FRATAYHT AT 5T $2 755 , Wernicke [X.
tDCS 7] A Eldir #4 BE T, I 28 M 2% 1% R A5
1% T Broca X, BHA# A WYY G, ARIRIT 04 B
KA , 33T AU PR R G I DX e s L 18 5 ik
M2 Ak . X HER tDCS 7] DL A 7 K i 44 D RE )
s AN LAl 2% 2 3R 7 .

H M Broca 1 55—l LK, 2280 F LA
R F I TR E S X R e . —u
WF9E N, A2 [ =R R Bz sl X K T A
TCBERER 132 8l W™ Broca X, JEHJE =1 X
(BA45) X Tl TF SR8 2 il RO BOhn Tk 1) 5 224
FHeS R, AS BF 28 %) Broca [X 5 Wernicke X #E47
T BAR tDCS HEL, WEEE T i DX 1 tDCS Y3 57 X 43
W 0 RIEE B A e A 2257, R
I R 1 FH B AR s . 45 SR $27R , Broca X 1 7] DL
e i 24 B8 1, (EAH X F Wernicke X, #CR R 1k ]
WA G ARRE AR R SR F

www.rehabi.com.cn 913



Chinese Journal of Rehabilitation Medicine, Aug. 2018, Vol. 33, No.8

W AR TR S S IR & i SR
G FE LA AT o Broca X B FIHT Y S 116 X,
BRI ME S A 22— ; R 44 KR IE &
L 2 2 — . Wernicke X tDCS (7 3 # 7] J5 38 )
REVE S T8 S, MW B TiE & . X X 9
o T8 SCAEZ T . Wernicke [X tDCS YRR #
-, AT BE-5 A0 ] e AR T R SR AR B A
AT S, A 2 B SOMI AT, (H I SCa ik 3
W PEE RAEEME . BT (DCS Hll 3 r AR A AR
K, AT LAAE 55 380 [m] 5 8, PSR Wernicke X 2
S EAT YD

48 Broca X tDCS IR YT 5 , ARk 3 g & K,
R — e B ERTT IS, B 44 RB 115 31 1o 2 ek
7, X AT RE 5 2 Broca X Hi5/0N , LA I B ki
XAGE| INREACE:, MADCS 345 o B2, X T & A
T 5 2R EE R %, Wernicke [X ll Broca [X tDCS ¥4 7]
PIgE E 44 €17, 15 Broca X tDCS 7R 2] 35 i # 7K
-, @I % Wernicke [X#£47 tDCS AT, {H AT LIAR
PR OO B I DX A9 tDCS 13577 257 IR %

S22 3k

[11 Nitsche MA, Paulus W. Excitability changes induced in the
human motor cortex by weak transcranial direct current stim-
ulation[J]. Physiology, 2000,527:633—639.

[2] Fridriksson J, Bonilha L, Baker JM, et al. Activity in pre-
served left hemisphere regions predicts anomia severity in
aphasia[J]. Cereb Cortex, 2010,20(5):1013—1019.

[3] Baker JM, Rorden C, Fridriksson J. Using transcranial di-
rect current stimulation to treat stroke patients with aphasia
[J]. Stroke, 2010,41(6):1229—1236.

[4] Fiori V, Coccia M, Marinelli CV, et al. Transcranial direct
current stimulation improves word retrieval in healthy and
nonfluent aphasic subjects[J]. J Cogn Neurosci. 2011,23:
2309—2323.

[5] Raymer AM, Singletary F, Rodriguez A, et al. Effects of
gesture + verbal treatment for noun and verb retrieval in
aphasia[J]. Journal of the International Neuropsychological
Society, 2006,12:867—882.

[6] Raymer AM, Ciampitti M, Holliway B, et al. Lexical-seman-
tic treatment for noun and verb retrieval impairments in
aphasia[J]. Neuropsychological Rehabilitation, 2007,17:244—
270.

[7] Friederici AD, Hahne A, von Cramon DY. First-pass versus
second-pass parsing processes in a wernicke’s and a Broca’
s aphasic: Electrophysiological evidence for a double dissoci-
ation[J]. Brain Lang, 1998,62:311—341.

[8] Rhoton AL Jr. The cerebrum[J]. Neurosurgery, 2002,51(4
Suppl):S1—51.

[9] Hillis AE. Treatment of naming disorders: new issues regard-
ing old therapies[J]. Journal of the International Neuropsy-

914  www.rehabi.com.cn

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

chological Society, 1998,4:648—660.

Wade DT, Hewer RL, David RM, et al. Aphasia after
stroke: natural history and associated deficits[J]. J Neurol
Neurosurg Psychiatry, 1986,49:11—16.

Herholz K, Heiss WD. Functional imaging correlates of re-
covery after stroke in humans[J]. J Cereb Blood Flow
Metab, 2000,20:1619 —1631.

Rijntjes M, Weiller C. Recovery of motor and language
abilities after stroke: the contribution of functional imaging
[J]. Prog Neurobiol, 2002,66:109—122.

Thirumala P, Hier DB, Patel P. Motor recovery after
stroke: lessons from functional brain imaging[J]. Neurol
Res, 2002,24:453—458.

Weiller C. Imaging recovery from stroke[J].
Res, 1998,123:13—17.

Heiss WD, Kessler J, Karbe H, et al. Cerebral glucose me-
tabolism as a predictor of recovery from aphasia in isch-
emic stroke[J]. Arch Neurol, 1993,50:958—964.

Gainotti G. The riddle of the right hemisphere’s contribu-
tion to the recovery of language[J]. Eur J Disord Com-
mun, 1993,28:227—246.

Heiss WD, Thiel A, Kessler J, et al. Disturbance and re-
covery of language function: correlates in PET activation
studies[J]. Neurolmage, 2003,20(suppl 1):S42—S49.

Karbe H, Thiel A, Weber-Luxenburger G, et al. Brain plas-
ticity in poststroke aphasia: what is the contribution of the
right hemisphere[J]. Brain Lang, 1998,64:215—230.
Warburton E, Price CJ, Swinburn K, et al. Mechanisms of
recovery from aphasia: evidence from positron emission to-
mography studies[J]. J Neurol Neurosurg Psychiatry, 1999,
66:155—161.

Taylor KI, Brugger P, Weniger D, et al. Qualitative differ-
ences in semantic category matching[J]. Brain Lang, 1999,
70:119—131.

Schwarz M, Pauli E, stefan H. Model based prognosis of
postoperative object naming in left temporal lobe epilepsy.
Seizure. 2005,14:562—568.

Wu D, Wang J, Yuan Y. Effects of transcranial direct cur-
rent stimulation on naming and cortical excitability in
stroke patients with aphasia[J]. Neurosci Lett, 2015,589:
115—120.

Tremblay P, Gracco VL. Contribution of the frontal lobe
to externally and internally specified verbal responses: fM-
RI evidence[J]. Neuroimage, 2006,33:947—957.

Abrahams S, Goldstein LH, Simmons A, et al. Functional
magnetic resonance imaging of verbal fluency and confron-
tation naming using compressed image acquisition to per-
mit overt responses[J]. Human Brain Mapping, 2003,20:29—
40.

Tremblay P, Gracco VL. On the selection of words and
oral motor responses: Evidence of a response- independent
fronto-parietal network[J]. Cortex, 2010,46:15—28.

Badre D, Poldrack RA, Pare-Blagoev EJ, et al. Dissociable
controlled retrieval and generalized selection mechanisms in
ventral lateral prefrontal cortex[J]. Neuron, 2005,47,907—
918.

Baldo JV, Are'valo A, Patterson JP, et al. Grey and white
matter correlates of picture naming: Evidence from a voxel-
based lesion analysis of the Boston Naming Test[J]. Cor-
tex, 2013,49: 658—667.

Exp Brain





