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B WER 2 LI R (tDCS) B & B S 1B VI AR R H J5 IENG M R IBIE B F VR IT P T 3K 7 ik:
NI F G IERG I RITE B E 306, MEE S ARRANNBL, 4156, EFNSBERIINNS%
FIZERE E, ABHS FBrocaX FHIRtDCS, XA FEHIB. EI6ITRIAEIT =R B8 RATE T RiE
JiE AL W % (Western aphasia battery, WAB). i L2 Wi {4 52 5 iE £ &5 8 3R (Boston diagnostic
aphasia scale, BDAE). XI844 = 15741 B8 /1 4] 2 ¥ (Chinese functional communication profile,
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Abstract

Objective: To observe the efficacy of transcranial direct current stimulation (tDCS) combined with
conventional speech training in the treatment of patients with post-stroke non-fluent aphasia.
Methods: Thirty patients with post-stroke non-fluent aphasia were included, and the patients
were divided into a test group and a control group, with 15 cases in each group. On the basis of
conventional speech rehabilitation training, the test group was given anodal tDCS in Broca’s area,
and the control group was given sham stimulation. The Western aphasia battery (WAB), Boston
diagnostic aphasia examination scale (BDAE), Chinese functional communication profile (CFCP),
and the Chinese functional communication profile (CFCP) were used before and after three weeks
of treatment. Functional communication profile (CFCP) patients were evaluated. Results: After
treatment, the spontaneous speech, listening comprehension, repetition, naming, aphasia quo-
tient AQ, and CFCP scores of the patients in the 2 groups were improved compared with those of
the patients before treatment, and the differences were statistically significant (P < 0.05), among
which, in four aspects of spontaneous speech, naming, aphasia quotient AQ, and CFCP scores, the
scores of the experimental group were significantly improved compared with those of the control
group (P < 0.05). Conclusion: Transcranial direct current stimulation combined with conventional
speech rehabilitation therapy can better improve the speech function and communication ability
of post-stroke aphasia patients.
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o 2 TR Bl LI PR R, PR S R I B R . TR AR BT, AR
PIEH[1]. HA LA 21%~38% 1 2 i 82 22 I A o S ST E (post-stroke aphasia, PSA), —MR I A
TRk, WM, e B8, BE. ST mrER, o, JERGYE 5 TE 2 R R WL R
HRM, FERIAFIERIETTHMFELR, UrEif. SRS 2P 8 12]. B amlmK s H L5
MEIE - B 5 RIS, 4WiRIT 0T T BERAME, TP F RSB RE FREE RS
J7a, AR RBRE B SR IR ARV T & .

22 {1 ELIA FEL ) (transcranial direct current stimulation, tDCS)E y— R (B4R N 1 i i) ez A [37,
M 2 A3k R AR AR TE E ) SR ELUR FEL(0.05~2.00 mA)FE 5 B8 [ i 5 XA, VORI E Th At .
RHIRAEWE . AR, ARRMNAERS[4], HET, TS5 REE IS —E SRS [6], H
KT tDCS EARMIFEEAL . ARt LA AT 0 et o B2 5507 TR A A BRI B ARYE 7], WARAER YT RO
58 S S S HILAS — B5055 7] L8

R, AT BT S (DCS B L4 & 18 R ISR A 5 AR 1 2R 1R B 19T AL 8 tDCS
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VRIT 2 G RAEE R AL RIS KT
2. BINEFE
2.1. ARMNRETE

INFRE: O Fra (b E & 2R 20 P 2 W25 2019) [9], FF&ad /il CT 2 MRI 21 B
(A2 MR~ BR 2 A 25 vp R s @ IWRRAE | JH~6 DA ZIE, wiEfaE, RIERE; @ Lr 5 kiE
JiEt i Wl 56 (Western aphasia battery, WAB)ZWi AR #1E K1E(RIER AQ <93.8 7, SiBME <4 77);
@ PR FIT, BEERDOEEE S HERbadE: © BT RN EE; @ AIFERE
g P AR RS B LA T E Y R . T RIS SR ) 5 tDCS MAARIE: 1897 XA WA &8 E
RSB SE  Z2E, JLEE. SBVEMR S . PR E: O tDCS A7 E k2. B0 R M
HAREM 323 @ BERMMEZE, RITRIR SR 6 BHEEFIERTEBREP AR INE, Tkt
ITHEHRIT#: @ W QTR AT

AW IT EARAGTT B KM BB 2 A & o k(b 5. QYFY WZLL 27912), 1&+#%3 & K%
it Jeg = e B 52 = 4Rk 2022 4 7 H~2023 9 7 H WU AT A8 HEbR A 10 i 25 v 5 R i PR S 25 30 491,
FT A B SR ARG B H 2 B A R 1, IR RPN R0 23 o iR IR 2 R IR A % 15 41, 2
H— TR 2ZE RGP > 0.05), W% 1.

Table 1. Comparison of general data of patients in 2 groups

F 1.2 HBEMRFIRIEL

. EC) R eSS TR
2H 5 kA _ - - -
i % (&, X=s) M 4 1 i BESE (R» X#s)
Xt 2 15 8 7 61.13+14.89 4 11 52.07 +47.60
R 15 9 6 55.13+15.22 6 9 37.07 +30.84

2.2. JBITAE

2 HIHEFHMAYNRTT HIIE S AHAMERIZ, EFER FilieH% T 2 M Broca X tDCS FH
W X REEH 25 F /£ Broca [X tDCS {31

22.1. EMESREVS

AFETEU SR B, MERAIZ. BEING. HEMEEIZ. A lgs T L IrE
BREE ST, i EERIT T X —IIgR, BRINZE 30 min, BEK 1K, B S IR, IRIRTT 3
A
2.2.2. tDCS Bf& 5%

K HRG /R TES-02 A9 28 il i Jii Dy R R V6097 SO0 38 i AT . 43R 08 A 1 R 1R s i FELTE] 1020
RGN E L, Broca XA T T3.Fz 5 F7.Cz IR 138 X psi o MR ANBEBAL : ¥ BHARIAE 22 M Broca X,
BRSBTS 35 RIBEOEEE 1.2 mA, FIBERE] 30 min, K 1K, & 5K, HH97 3 A, R
tDCS B RIBAERF ORI 10 s J5H B, RERABERME. BTSSRI A .

2.3. WMEIRHR
TIRITHT VEIT IS LR AT VAL, AL P U7 KRB AE B 55 (Western aphasia battery, WAB)+
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VIS W 2 VERE A6 Y 5 3 (Boston diagnostic aphasia scale, BDAE). ' [E s\ Th gE M4 5 1B VAIE BE 1 1) € vk

(Chinese functional communication profile, CFCP).

2.3.1. A KIBERE NS

R RIS W S A AR SR AR RS ok, — AT e — AN A e RS B, A
FHRIES VTR SR SR, 90N EE T RS I, JEARYE AR TR RIE R AQ,
RiEF/NT 93.8 BIASWA KB, ZERNEEAG 41, Haf U B, K2 B arE A sME
AR s ) B 2

23.2. FEWISHEEKIBERERR

TP RIERREE, 30 6 NEER: 0, eV FiHsrsiae HEeg: 1%, FiEZREAE,
AELFIHRIE, ZHNETICEHEN . WHEIEN; 2 %, FIHECHA WE, SCREEYT & KH B Tt
ITAEE I AZ R, 3 S, O BERWBIETCH Y T eI H R 1, (HF eI AR B, 0 iR
IEAEAE N AE; 4 2%, AEREERIATVIR RG], (BABMRES; 5%, AlRbE RSN HEER.

2.33. FERTEEE S IEOEEE hYIEZE
TR 2 43 H g AR AS TR 57068 /1, CFCP dEmIZ& R @, 4. k. AINETF% 25 W
W2, IS 10 28, 35250 2y, BB E R IR LT

2.3.4. ITHOEM
Z: i BDAE 73 AR L 45 G SR O5GE 18 DL v PAN T 2K
3% : BDAE KiHAE™ B IR E R =>2 s

H 2. BDAE RABME ™ EREE LSRR 1 4

Joik: BDAE JiE ™ 5 AR A o o

BAME = [(BR + G0/ B850 < 100%.

2.4. G ER®

JLF Prism9.0 BEKAF S T Ge it s, tFEERMF A IES A, DI £ MREERR, I HER
PIONTAEAS ¢ A 50, 20 P9 LA B FH O X AR AR ¢ AR50, SR VORI ZiIa) . 2H P Ehse B F RRANAR 56, 130 Btkt
FLRE ] o2 K656, DA P <0.05 NZERH ST EE L.
3. &R
3.1. JAITHIG 24H WAB BA 518, B, Sk, SN EEITHEER

WITHT, 2 ARV 2 RIS (P > 0.05); EIT)E, 2 HEUEEVES RATT AT &,
ERAGHFE FARSIE. mAWANEE, RGHET RSN ESTRBA, ZRE40%E
X(P<0.05). W#E2.

N

2

Table 2. Comparison of WAB scores before and after treatment in 2 groups of patients

52 2. BITRIfE 2 tAEE WAB IS LR

A5 B ] BREIE Wy B A iR w4
YRIT T 473 +1.44 5.05+1.43 3.96 +2.60 4.01+1.90
pagisEiEl
RIT IR 6+1.59° 6.46 +1.70° 541 +2.40° 6.07 £2.13%
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Continued
X AT 4.33+1.01 4.67 £ 1.60 3.98 +1.42 3.67+1.59
R4 i . b
RIT R 7.27 +1.48% 6.79 £ 1.65° 6.61 +1.33% 7.52 +1.61*

TE: AWNRITEIGE I, P <005, ERAGIERE G 2 HRTERE, P <005, ERAGHIEE L.

3.2. SAYTHIG 2 4B AQ WS ELE:

BITHT, 2 4 AQ PFHZ RS 2¢ 8 (P > 0.05); ¥AIT)E, 2 4 AQ WA ¥ia v it E, Hikik
AP R ETXRA, ZRAERIFE P <0.05). W% 3.

Table 3. Comparison of AQ scores before and after treatment in 2 groups of patients

52 3. BITHIE 2 tAEE AQ I ELER

415 YRITHT RIT)E pfE tfH
X HRZH 35.52 £ 11.55 47.87 +12.53 <0.0001 12.92
TR 2 33.30+7.61 56.39 +£9.06 <0.0001 17.94

pfH 0.55 0.0488

t1H 0.6 2.06

3.3. JAITHIG 2 tAEE CFCP iESEEE:

BITHT, 2 41 CFCP W Z R LG i3 X (P > 0.05); JAIT ), 2 41 CFCP P BBt raite, H
IV R S TR, ZRASFE P <0.05). W4,

Table 4. Comparison of CFCP scores before and after treatment in 2 groups of patients

= 4. ATTHIE 2 HEBF CFCP T4 ELAR

415 IRITHT RIT)E pfE tfH
X 20 101.27 £28.52 153.53 £45.26 <0.0001 7.89
R 105.93 +23.34 188.53 £21.94 <0.0001 17.41

pfH 0.64 0.0146

t{H 0.47 2.6

3.4. JAITHIG 2 AIEKRTHIT
T AR AR E R TR, ERESHEE (P <0.05). WES.

Table 5. Comparison of clinical outcomes before and after treatment of patients in group 2

= 5. JRTTAIE 2 ABEIRARTHELR

2H ) n B3 HiK ToRk MARME
Xt 2 15 1 7 7 53.33%
A | 15 4 7 4 73.33%
4. g

SRAEE A P H LD RERRAS, PPN 1N A R ARSI A AR E . 2 IsE S, H
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i IR & V8 R ER T T B BARIAS — E B[ 2] [10], (HEE RSB DRk A A BAR . 28 p B it i R e
N T et AR RBD AR R APERRRIEE AR, BTN B A S T E R
PIREEIRIT 1],

23 P EEL I P SRR o TP AN IR0 SR K P v 4 A T AR R DX, P A A S LR R R T R R 2
U S il J B P A AL 2, R TG AR S A FLAL I BRI, SRV RS I A [ 12], — M BRI
BT AR U MR e bl PR T = A s E AL RME, o508 B R AR TO SO R, I S A 48 57 ol %
BPE[13]; AHI, BRI 5 B 22 o4 BB AL, St & o= AR S VR F A I BRIEL, B Bk
NBE[14]. BEAL, BHFFABLADCS @it 1 N-F F-D-K & % B2 (N-methyl-D-aspartic acid, NMDA)3Z /A
PEAN -2 55 T BR(y-aminobutyric acid, GABA)SZ KA < I F2 3 s A IS AR M R, o3 Sk i) ] 28
PE[15] [16], S50 IR, tDCS i v A 13 i Y 14 #0122 7 77 8 -1~ (brain derived neurotrophic factor, BDNF)
BRI 17], AR 524506 X ] [ B i 22 o i P A, P &6 o (R 8 B2 0 e

KT 2 5 RABHE PV G ML M ICEE 1,  H TGRS H R AR AR R 2 5 T ] 38
PR, B2 A5 R A0 35 2 35K Jl L s DX (1 Y8t A 52 A0 i X AR 35~ BRBE G X PRI s slcA il [ 18] HRHE
IO RIS R S F R, DR (9% A = B 5 ) 1 R R~ ) o SR, R AR MR A I, IR~ gk
SRR, RS BRZ B, Z BRI DA MRS, gD e BRI 2 B 6], BN
BRG] AT, Ao 00 BR ) 20 00~ 3R 1 22 F A A S 22 n s, BELAS 3E IREARE[19] 0 I AF 25 A5 D) Rl 3t
PRGN EZ ARG PR RS By BAT S R I, T2V, B TR BRR 52 42 K1 5 A DG X S I3
Ay AR AR, A REE F XIS I AR R, W) S BRI A A BRAH O X S [20],
7E PSA BEARIMKE NI, 7 BRAZ O vh 5 XA B X 8 DA KA 2 3R RS & X I30mT se prkd /E F AN
{HERXTTE & DIRe K A 1 TRk

Broca X Z2IZZNPETE S X, SiEFMERMBIEHETIMER, MISHE L EEESNINT, £
VRN T A K Bl i 44 B AR BEAIN THRECh i B EZ/EH[21]. Volpato [22]5F NBIHFFEH, X AA
[F R AL 218 BB 145 T /5 Broca X FHAR tDCS, 45 F %7 I 2885 (1) ) i) i 44 TR0 20 00 S 07 1ok B2 45145 3
THEE, $ER Broca X 1E PSA BEIRITHRIE T EHENER. [FFE, 7 Elsner [23)% AW H, kXt
AN 25 TREHLA BB TEALER 04, 192518, BAM tDCS X4 68 /1 BGE SR B . fEARBF T,
BB2H45 T Broca XFHHK tDCS, BREMHEGMNFIHES REIRT, 48RER, (75 E¥H WAB B4EFLT
SBBGRITHTIE S, BAEAKSIE. ARXWANERE, GT ARG e A s, ERBERSY
B, AR 71X — g8, Broca XA tDCS W] LAA R s B Man 44 6e /1. X AR S Broca XEIE &
AT A EEERAOC, BHK (DCS fEH T B &35 FEK Broca [X, ffi Broca [X )& [ #14 70iE 3 H9 5 ,
R 1 i X BB A 22 TR0, S iR Bk E e e, 15 SRR R AR, nidE = DhRe AU
AT UG 3 7 0 > 3K () A EL AR P AR IR, fem B s T 3B, e B a4 .

G RN, DAE IERIARERG N S s M R1E 2 H T ILH-EBR ) Broca XS24 32, MkE& #f
LUREHBFERIRRE, WHE R, 5B, W62 5 SRR R B A B AR 8] 55
0] e B A = N & = o b s v 1< w1 N7 S 5T W 1 S 1 ST G P I R e d e N Y 3
HIE B H [24], FoniE F RE AT RE I E AR IR 5 AU LAMINIX, T 2 52 28N K E 5 9 4% 11
2. Marangolo [17]5% NAIL, #HEL Wernicke X [#FHK tDCS FMERI¥EL, Broca X FHAK tDCS I 5
BT AR 3] TR KRB0 o AW FE Rt B T AU 45 2R, IR HIE YT 5 B K & 181X — 4 FE RO R 4H.
BB TR E . iR R REA R AL, 7E T R BR Broca XIIFHAR tDCS, $&m 1ARHFER I B
JEXw I, Rk B T BRI, FEUEE B RS IBEMEIINGE: IEF AN E B A RE R R tDCS
I A KIS 5 %%, 5] EAH S X s i, AR B E S IR E .
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XS T E IR IR E 515 F M R EA VIR, AR AR T4 2 I X, DA T 78 oo
tDCS Xf H # VA 5 15 AR H A IR, A, 167975 841 CFCP P70 AR X B4 = &
Fiwm, SR DCS KM HITT BEREH I3 PSA R ISCIiVAERE ). T IR P BEZ tDCS HIHI
RONEANS R T AT AL S 78, 30 T LA T S8 R D0 2% J S DX AR v B0, 8 i i SR 2% e A SR X ) 3
REIEE, P Mzt o X[ 25, (RO TI0 TE SCIX 2% it mT B8 1 A i o DT B i P 5 D P50 68 Y S P SR E 7
HAFFEUEW] tDCS I8 ORI BUS BON RERFEE 80 B 28 1 /NI, S RIS RS v e Rr R BT [26],
M5 A NP F BRI Bt 2bEE DCS MRS BRI IE K, X P AT 82> 504 X 16 5
RARFIATIEVE(27], (R BHESHAMKEL, SEFiE S 6.

g bRk, SEORAAREL, 72 Broca XML tDCS BG4t S EREIRIT W BFMas . HRE
B S ERE YA R SRR, HRMIET AL H AT OR B, AT R g AR D,
G SR T REAFAE IR ZE o AKTR LM — DY KA R, s GMATR &R — PR KED tDCS
69T 2 TR JE SR EE KL o
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