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LE-rTMS) X} i 26 1 J5 2k 18 iE (post stroke aphasia, PSA) B #1185 EER T WIT L. A iE i E VLK K Pubmed,
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Efficacy of low-frequency repetitivetranscranial magnetic stimulation for post-stroke aphasia: a meta-analysis L:
Zhaoyuan s Qi Rui, Jiang Linhong, et al. Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine, Shanghai University of Chinese Medicine , Shanghai 200437, China

[Abstract] Objective: To study the efficacy of low-frequency repetitive transcranial magnetic stimulation (LF-rT-
MS) for the language function of post-stroke aphasia (PSA) patients through the systematic reviews. Methods: The
randomized controlled trials (RCTs) of rTMS in the treatment of PSA patients were searched through Pubmed, Em-
base, Cochrane library, CNKI, WanFang, VIP and CBM f{rom inception to November 2020. Two researchers inde-
pendently screened the literature according to the inclusion and exclusion criteria, and completed the process of ex-
tracting data, checking the data and quality evaluation, and finally RevMan 5. 3 software was used to perform a Me-
ta analysis and display related results. Results: A total of 7 RCTs were included in this study, including 152 patients
with PSA. The experimental group was given speech therapy combined with LF-rTMS, and the control group was
subjected to speech therapy combined with LF-rTMS sham stimulation. The analysis results showed that as com-
pared with the control group, after LF-rTMS treatment, the trial group auditory comprehension score [ SMD =
0.37, 95%CI (0. 07, 0.67), P=0.02], repetition score [SMD=0. 36, 95% CI (0. 09, 0.64), P=0.01], naming
score [SMD=0. 40, 95%CI (0. 17, 0. 63), P=0.00007] were significantly improved in the experimental group
(P<C0.05). Conclusion: Summarizing existing related studies, LF-rTMS therapy has a significant effect on impro-
ving the language function of PSA patients, including auditory comprehension, repetition, naming function, etc,but
the sample is still not enough. Therefore, a large sample, multi-center, and scientifically standardized high-quality

RCT is still needed to further improve the efficacy veri-
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transcranial magnetic stimulation,r TMS) YE Jy X 7174
STk Z —, B A PSA BE AR Th R I ARG
FPRCR o YT 1% 5 30 2o R A T G B ) 1 2%
e P RE S i AR A 28 R (low fre-
quency repetitive transcranial magnetic stimulation,
LE-rTMS) (<1 Hz) aJ $ #] B JZ 1 28 3y A B2 - 8 43t
2 15 RG 3 i (high frequency repetitive transcra-
nial magnetic stimulation, HF-rTMS) (>>1Hz) 1] 2%
B IR B M OGBS A A A 2 RO 22
52 P ERIG 1 BE A AT AR R 4 T Ak
AL 3 A0 ) A 2 R () Y DX AT DA B s R .
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FELA LF-rTMS S . BRI e R 56 IE 55 T
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PGSR ORI ST 2 R 1 22 5 TT BE 5 IOR
A3 R BTN ™ T R AR D A5 DR R DDA OG .
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1 BRERFE

1.1 —f&#H OFREI: LFrTMS X PSA B #
B DR T PR M BE ML IR 5 (randomized con-
trolled trial , RCT) , 4 4% & & 7€ [ N &b 19 BT A A1 5C 0F
5. QOWFFXTS A2 W FE A 1996 445 DU Jm [ B i i 45
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S5 R AR < SR G TE R A DG PP AL 5 3% L AL 48 VP 5 R TE
JE 56 (the western aphasia battery, WAB) ; I -+
i 4y 4% M 36 (Boston diagnostic aphasiaexamination,
BDAE) ; W ¥R 2k 15 K6 2 7 (achen aphasia test, AAT);
HEHLE F 4y 4 i (Computerized pucture naming
test, CPNT) . @ HE B A o « H AL B0 5 B & i, 1
75 193 Je R " R e A5 S s r TMS ) 2 B
A AR A B v AR AR I 5 A ] T [R] — 52 3% 5 v TMS
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[ Title/Abstract ]) OR (primary progressive aphasia
[ Title/Abstract ]) OR (language dysfunction[ Title/
Abstract ]) OR (language disorders[ Title/Abstract ])
AND (repetitive transcranial magnetic stimulation
[ Title/Abstract]) OR (rTMS[ Title/Abstract]) OR
( Magnetic Stimulation, Transcranial [ Title/Ab-
stract ]) OR (Magnetic Stimulations, Transcranial
[ Title/Abstract ]) OR
Transcranial [ Title/Abstract ]) OR ( Stimulations,
Transcranial Magnetic[ Title/Abstract]) OR (Tran-
scranial Magnetic Stimulations[ Title/Abstract |) OR

( Magnetic Stimulations,

( Transcranial Magnetic Stimulation, Single Pulse
[ Title/Abstract ]) OR (Transcranial Magnetic Stim-
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*2,

X +
R ISR A B AR AE
. Ptk KRR (R Rt - . . - [ .
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" J. Ei19E 1 LF-rTVS - - . .
PSS 2020 20 20 67.847.32  68.6-£7.78 25.8411.77 26.5412.51 ZEMRARREER IMSAST ST AedAERE  1Hz,100%RMT 4541 Broca IX 5/ .4k 2 ) WAB
Weiduschat % ) s - 15 LE-rTVS , RAT . PP
2011 L6 KRR PRI <112 <12 AMRIEER FIMS-ST ST AKX 1Hz.90 % RMT 4ifll Broca [X. 5%/ .3k 2 i AAT
: . o 1 LErTVS+ ; - ) . -
Hu % 2018 1010 5074104 48.5+11.2 204469 225496 ZEMIAR AR FIMSLST ST AR 1Hz.80%RMI Aifl Broca X 10min/ Y4510 . WAB
kot A a e s - . ' . e i LErTMS+ . . P
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e s o oo ee E ety e 1B LE rTMS+ ) e = e 1
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12%) R B E SOV AL, Meta 20 8745 3R 8w . i 56
21 W BT 43 0 T B4 (SMD = 0. 37,95 % CI
(0.07,0.67),Z=2.40,P<C0.05), HE R HA G il
B, WH 4,
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Haghighi 2017 767 383 B AT 214 6 B6% 0.15[-0.99,1.28]
Heiss 2013 4.4 37 15 18 372 14 13.8% 0.68 [-0.07,1.43] T
Hu 2018 752 189 10 539 146 10 8.8% 1.21[0.24,2.18]
Ren 2018 368 185 13 207 #1.92 15 13.2% 0.78 [0.00, 1.55] = & =
Rubi 2015 5293 6.79 15 5267 11.99 15 151% 0.03 [-0.69, 0.74] SR T
Seniow 2013 916 297 19 89 259 19 18.4% 0.09[-0.54,0.73] —
Weiduschat 2011 625 30.75 6 79.25 36.28 4 52% -0.46 [-1.75, 0.83]
2B 2020 157.6 16.53 20 15265 14.82 20 19.0% 0.31 [-0.31,0.93] TR
Total (95% ClI) 104 103 100.0% 0.37[0.07,0.67] -
Heterogeneity: Tau®= 0.02; Chi*=7.97, df= 7 (P = 0.34); = 12% = * ; 1 ;

Testfor overall effect. Z=2.40 (F = 0.02) Favours [control] Favours [experimental]

B 4 LF-rTMS # PSA & % 97 32 fi2 3% 5 09 % v

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Haghighi 2017 767 383 B AT 214 6 B6.0% 0.15[-0.99, 1.28]
Heiss 2013 44 37 15 18 372 14 13.7% 0.68 [-0.07,1.43] T
Hu 2018 752 189 10 539 146 10 82% 1.21[0.24,2.18]
Ren 2018 368 185 13 207 21.92 15 13.0% 0.78 [0.00, 1.55] = & =
Rubi 2015 5293 6.79 15 5267 11.99 15 15.2% 0.03 [-0.69, 0.74] 9
Seniow 2013 916 297 19 89 259 19 19.2% 0.09 [-0.54,0.73] —
Weiduschat 2011 625 30.75 6 79.25 36.28 4 47% -0.46 [-1.75, 0.83]
2B 2020 157.6 16.53 20 15265 14.82 20 20.0% 0.31 [-0.31,0.93] CR =
Total (95% ClI) 104 103 100.0% 0.36 [0.09, 0.64] >
Heterogeneity: Chi*= 7.97, df= 7 (P = 0.34); F= 12% = g A 1 ;

Testfor overall effect. Z=2.56 (F = 0.01) Favours [control] Favours [experimental]

B 5 LF-rTMS st PSA &% 4 #3508 % A

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Barwood 2013 3.47 30.68 6 207 3336 6 4.0% -0.50 [-1.65, 0.66]
Haghighi 2017 45 422 6 333 4.09 6 41% 0.26 [-0.88, 1.40]
Heiss 2013 6.1: 3.35 15 24 489 14 91% 0.86[0.10,1.63]
Hu 2018 482 1.44 10 349 0.76 10  5.8% 1.11[0.15, 2.08] g
Ren 2018 145 2.3 13 06 098 15 9.4% 0.48[-0.28,1.23] ==
Ruhi 2015 53.53 7.77 15 52.27 10.89 15 10.4% 0.13[-0.59, 0.85) BT
Seniow 2013 1014 507 19 761 544 19 12.8% 047 [017,1.12]
Tsai 2014 474 283 33 353 3041 23 18.4% 0.41 [-0.13, 0.95) I I

Waldowski 2012 17.92 3.09 13 16.46 4.56 13 8.9% 0.36 [-0.41,1.14]
Weiduschat 2011 71.83 28.07 6 5575 4532 4 32% 0.41 [-0.88, 1.69]
2ws 2020 3415 2369 20 299 1714 20 13.8% 0.20 [-0.42,0.82] R 7 U

Total (95% CI) 156 145 100.0% 0.40[0.17, 0.63] <
Heterogeneity: Chi*= 6.90, df=10 (P=0.73); F= 0%
Test for overall effect: Z= 3.41 (P = 0.0007)

4 05 0 05 1
Favours [experimental] Favours [control]

A6 LF-rTMS st PSA &2 400"
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RNoE A — B WP L WRAD G ARG 3.2 fTMS AR AF R FMI5CT PSA Mk E Pl .



682

AR < K i R 9 BRS04 R £ B N X
fiff ) 27 235 K B Ao A2 L 0 SRR CE AT B TR A ik
LR At 5 3 114 1 DX A A T A2 A DX A 56 2
REV™ . H AT A S 5 W ML 0 R B IX R A4
Broca X, T0 I (1 J5 7 DX R - 149 ) 35 4 Bh iz s IX
AR FE T R A ML R ek s . R
fie IMRI AR 52 28 UE B, 3 B0 19 1 SCAE 55t ] L)
TS LA L KB 43 B DX, AR B B X7 O ) RE
FR T R A VR R B B R I iR X A N
e 5| B b B AR SR Y S B RE . (HR 7E A AL ) 4 B
FEH, FE A7 N R MG 2 Bk W] A B & BT Wernicke #ll
Broca (1) DX 38 [7] Y5 8 1% DX, 555 40 X Rz 04 22 0 K Mg 2
BRIGIE KA L /N . 5 BL R, — S A A2
TR [R]— 4T 55 v 2R B0 o 20 A XA 35 0 L i g — 2
2R AR B2 B A A 0 BRG] D i
FAHCI T RE M 4% R B AR MRS, Tk A KR
W5 UE W, rTMS Xt PSA % B oA B 06 I7 18
RO, HAE FHALH] 2R T PSA 35 A A7 K
Wi ERE S ek R RS B S T RER E &
B AL 45 AR AR 207 - 2 Bk ] 5 e i, AR A
R k22 A B Bk DX A A 28 5T 1 T 5 4R X A2
G XTI RE B AR R o R T A A T I A I R A
BFREAF T 5 N 224 M2 BR 22 19 I A 1 4 B 40 s Ak
FEh AV B Y15 SR BRAZ T 2 BR A
BRI AR FE U5 o A7 2 BR A 24 AT PR 0, DA P A
Xt 22 BRI S M . LE-rTMS % FF 3 il 5
R 75 M, T HE-rTMS % H T {2 ok j7 i 2%

PEDTO R L v TMS A3 2o 98 55 AS 6] 2 800k 4 2 <R
P X Bl o BR ] B A 27, DA A B KM~ 2K
PEATIE S DU RE M 45 F 9 . 0 Dit A Ry DL B AR AL
HOAS LA R I IR - oG 2 v 2B 3 52 2% 1 T g K 2 it
B DL B T R - R RIS e s R i
DX )k A2 ASE 3 A B8 5 R T 1 45 ) R B B 8 DDA G
S Ak O B R e DA BRE A 20 2 45 4 O 8RR IR )
DIARAAR 2R . DR o 8 3 1m0 1 I AR 7 35 oA
PEAS £ A 1 BB 538 1Y o TMS ) 380356 47 40 %
Kok EETESY . Bk T AR R ' TMS 1597
SRTERE (IBFSE B . r TMS LB AL L A9 i 3 b = . i
Xof AN [ A 2 iy o) 8 =X AT 9T A0xT L i BIE 5 a D
DLUS L Hu il 5 A 2215 8 3 247 HE-rTMS fl
LE-rTMS J7 200 e i) /NFEAAIE 5, & 3 HE-r' TMS HI
LE-rTMS ()T W ¥4 ) T2 oF 835 15 5 Thae ik =
{BJ& LF-rTMS ] L)y A= B 20580 07 I 47 76 328 9136 97 3L
S HE-rTMS H B A 38 8197 8% IF HIRI7 SR &
LF-rTMS 221 Dual & W 4} B 1) PSA @ & vt 17

Chinese Journal of Rehabilitation, Nov 2021, Vol. 36 No. 11

rTMS XU 2 BRI 0I6E 97 - 22 803K Fh ofi] 35 5 mé X+ 1
T IR R b Ay 44 T ER A R O T M R AR AT
ks O LG T AR st 2 A~ AP,

3.3 rTMS # A mr  rTMS BTz W T W2
R E IR AT O B AR 0 R T 1 ABAKIH
FEAE R BRYE o B 56 AT I AH SC B 58 B S ANEEAR B 5T L B
SRA T2 FUE T LFrTMS Xt PSA & H 5 )
A8 B9 2 IR 7 R SR X rTMS B 315 5 T Rk Y i
W7 A e = KFEA M e R BF5E . Hk, HE-rTMS
IBYT PSA A CWE 5 B o B = L Rt JC 5 o8 HEF-
rTMS J697 PSA WG IRIT AL, 7358 . PSA BEIEF )
AE MY IR 52 J2 sh A G F2 L & 9 IS AN ) B B A2 A K M F Bk
M SR EEREARFYY I 5 Z R R B BH X,
A5 4 G 7w i) TR LR AT L 2 T RE A R S L HH R I
PRI FE 1 A il AR 47 Ay 418 458 3 BB TR 22 X 3R 3 26 R
YE R rTMS 3697 PSA B A A HF5E 5 17

4 NS

ARHFFELE S R, LErTMS X PSA B % 115 &
Yyae B A B BI6 T7 AR o JHE v X W B4 A A2 A RE )
U0 N W S T A 44 8 ) G e R L IR T
b — 2 A1 56 W PR AIF 5% 1 A7 UE 52 . R R B 1% HE AT KRR
A% A Tl B I RS DR S AR 4 K 2 %
[ Fp 2SR PSA B3 HEAT 43 )2 05T . -0 5 A0 K
W . 5340 AT LAKE K Bl 1 A ], 8 2R 3R AR A 19T Rk
BB 1] 9 85 R I PR v TMS 3397 PSA $2 4L T 2 (1 [ 2%
TEHE K F5 3 .

(&% k]

(0 @R JeiiiEl)] e 59, 1994, 7(D) : 7-10.

(2] XA 222 BRSO, 45 RN RIICR T & 48 il e 7 I A< s ok
TERERRCR ST ], B M B 2 , 2019, 19(22) 1 4384-4387.

[3] Inatomi, Yonehara, Omiya, et al. Aphasia during the acute phase in ische-
mic stroke [J]. Cerebrovasc Dis, 2008, 25(4): 316-323.

[4] Shah, Szaflarski, Allendorfer, et al. Induction of neuroplasticity and recov-
ery in post-stroke aphasia by non-invasive brain stimulation [J]. Front Hum
Neurosci,? 2013,7(10) ;. 888-895.

[5] Otal, Olma, Floel, et al. Inhibitory non-invasive brain stimulation to ho-
mologous language regions as an adjunct to speech and language therapy in
post-stroke aphasia: a meta-analysis [J]. Front Hum Neurosci,2015,9(3) ;
236-251.

[6] Saxena, Hillis. An update on medications and noninvasive brain stimulation
to augment language rehabilitation in post-stroke aphasia [J]. Expert Rev
Neurother, 2017, 17(11); 1091-1107.

[7] Hoffman, Cavus. Slow transcranial magnetic stimulation, long-term depo-
tentiation, and brain hyperexcitability disorders [J]. Am J Psychiatry,
2002, 159(7) . 1093-1102.

[8] Li, Zeng, Lin, et al. Effects of repetitive transcranial magnetic stimulation



R - 2021 4F 11 A - 56 36 45 11 1)

[10]

(1]

[12]

[13]
[14]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

with different frequencies on post-stroke aphasia; A PRISMA-compliant
meta-analysis| ] ]. Medicine (Baltimore), 2020, 99(24): 20439-20455.

Yao, Zhao, Shen, et al. Low-Frequency Repetitive Transcranial Magnetic
Stimulation in Patients With Poststroke Aphasia; Systematic Review and
Meta-Analysis of Its Effect Upon Communication [J]. J Speech Lang Hear
Res, 2020, 63(11): 3801-3815.

Rehme, Fink Gr Fau- Von Cramon, Von Cramon Dy Fau - Grefkes, et al.
The role of the contralesional motor cortex for motor recovery in the early
days after stroke assessed with longitudinal FMRI [J]. Cereb Cortex,
2011, 21(4) . 756-768.

Waldowski, Seniow, Le? niak, et al. Effect of low-frequency repetitive
transcranial magnetic stimulation on naming abilities in early-stroke aphasic
patients; a prospective, randomized, double-blind sham-controlled study
[J]. ScientificWorldJournal, 2012,2012; 518-568.

Seniow, Waldowski, Le? niak, et al. Transcranial magnetic stimulation
combined with speech and language training in early aphasia rehabilitation
a randomized double-blind controlled pilot study [J]. Top Stroke Rehabil,
2013, 20(3): 250-261.

BFMME PR R[], P EMERAGE, 1996.6 (D 60-61.
Brady, Kelly H Fau - Godwin, Godwin ] Fau - Enderby, et al. Speech and
language therapy for aphasia following stroke [J]. Cochrane Database Syst
Rev, 2016, 1(6):425-433.

Moseley, Elkins, Van Der Wees, et al. Using research to guide practice:
The Physiotherapy Evidence Database (PEDro) [J]. Braz ] Phys Ther,
2020, 24(5) . 384-391.

PR R BV S AR B 2 MR R T 2 A h S
TSRO P IEBURERAE L 2020, 58(17): 112-115.
Weiduschat, Thiel, Rubi-Fessen, et al. Effects of repetitive transcranial
magnetic stimulation in aphasic stroke: a randomized controlled pilot study
[J]. Stroke, 2011, 42(2): 409-415.

Hu, Zhang, Rajah, et al. Effects of different frequencies of repetitive tran-
scranial magnetic stimulation in stroke patients with non-fluent aphasia: a
randomized, sham-controlled study[J]. Neurol Res, 2018, 40(6) ; 459-465.
Haghighi, Mazdeh, Ranjbar, et al. Further Evidence of the Positive Influ-
ence of Repetitive Transcranial Magnetic Stimulation on Speech and Lan-
guage in Patients with Aphasia after Stroke: results from a Double-Blind
Intervention with Sham Condition[J]. Neuropsychobiology, 2017, 75(4) .
185-192.

Ren, Zhang, Xuset al. The Effect of rTMS over the Different Targets on
Language Recovery in Stroke Patients with Global Aphasia: A Randomized
Shamr-Controlled Study[J]. Biomed Res Int, 2019, 29(2019) :4589-4660.
Barwood, Murdoch, Riek, et al. Long term language recovery subsequent
to low frequency rTMS in chronic non-fluent aphasia [J]. NeuroRehabilita-
tion, 2013, 32(4): 915-928.

Rubi-Fessen, Hartmann, Huber, et al. Add-on Effects of Repetitive Tran-
scranial Magnetic Stimulation on Subacute Aphasia Therapy: Enhanced
Improvement of Functional Communication and Basic Linguistic Skills. A
Randomized Controlled Study[J]. Arch Phys Med Rehabil,2015,96(11) .
1935-1944.

Heiss, Hartmann, Rubi-Fessen, et al. Noninvasive brain stimulation for
treatment of right- and left-handed poststroke aphasics []J]. Cerebrovasc
Dis, 2013, 36(5-6): 363-372.

Tsai » Wang, Ko, et al. The persistent and broadly modulating effect of in-

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[28]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

683

hibitory rTMS in nonfluent aphasic patients; a sham-controlled, double-
blind study [J]. Neurorehabil Neural Repair, 2014, 28(8);: 779-787.
Waldowski, Seniow, Le? niak, et al. Effect of low-frequency repetitive
transcranial magnetic stimulation on naming abilities in early-stroke aphasic
patients; a prospective, randomized, double-blind sham-controlled study
[J]. SciemtificWorldJournal, 2012, 12(7) :518-568

PRESEE, BRAE, R, 45 MR BORTE R AR IR YT b i N T E
[J]. ERRE HE 55, 2019, 25(8): 930-935.

Rijntjes, Weiller. Recovery of motor and language abilities after stroke: the
contribution of functional imaging [J]. Prog Neurobiol, 2002, 66 (2): 109-
122.

Warburton, Wise Rj Fau - Price, Price  Fau - Weiller, et al. Noun and
verb retrieval by normal subjects. Studies with PET [J]. Brain,1996,119
(1):159-179.

Finklestein S Fau - Alpert, Alpert Nm Fau - Ackerman, Ackerman Rh
Fau - Correia, et al. Positron brain imaging—normal patterns and asymme-
tries [J7. Brain Cogn,1982.1(3):286-93

Zheng, Zhong, Huang, et al. Effectiveness and safety of repetitive tran-
scranial magnetic stimulation (rTMS) on aphasia in cerebrovascular accident
patients: Protocol of a systematic review and meta-analysis [J]. Medicine
(Baltimore) , 2019, 98(52): 18561-18577.

HOHELL, FLL R A RGN 2 P S e TEAE A RIS T E R B il
Hl [T FREPEEZ, 2018, 49(1).79-82.

Di Pino, Pellegrino, Assenza, et al. Modulation of brain plasticity in
stroke: a novel model for neurorchabilitation [J]. Nat Rev Neurol, 2014,
10(10) : 597-608.

Crinion, Leff. Recovery and treatment of aphasia after stroke: functional
imaging studiesJ]. Curr Opin Neurol, 2007, 20(6) :667-673.

Dionisio, Duarte, Patricio, et al. The Use of Repetitive Transcranial Mag-
netic Stimulation for Stroke Rehabilitation; A Systematic Review [J]. ]
Stroke Cerebrovasc Dis, 2018, 27(1):1-31.

Rossini, Rossi. Transcranial magnetic stimulation: diagnostic, therapeutic,
and research potential [J]. Neurology, 2007,68(7) . 484-488.

Rossini, Rossi. Transcranial magnetic stimulation: diagnostic, therapeutic,
and research potential [J]. Neurology, 2007, 68(7); 484-488.

Di Pino, Pellegrino, Assenza, et al. Modulation of brain plasticity in
stroke: a novel model for neurorehabilitation [ J]. Nat Rev Neurol, 2014,
10(10): 597-608.

SRERL TP BYRAK, SF. I CTMS B0 A SR 20 2R
RGNS S MR IE R BT U], hERE, 2020, 35(1D):
563-567.

R B TR, S SRR T 2 R O I A S R
FIBIRIEAE SR R e 24 e LT, rhEIRHER, 2016, 31(6): 412-413.
Khedr, Abo El-Fetoh, Ali, et al. Dual-hemisphere repetitive transcranial
magnetic stimulation for rehabilitation of poststroke aphasia: a randomized,
double-blind clinical trial [J]. Neurorehabil Neural Repair, 2014, 28(8);
740-750.

Ren, Zhang, Xia, et al. Effect of low-frequency rTMS on aphasia in stroke
patients; A meta-analysis of randomized controlled trials []J]. PLoS ONE,
2014, 9(7):102557-102563.

Hartwigsen, Saur. Neuroimaging of stroke recovery from aphasia - Insights
into plasticity of the human language network [J]. Neuroimage, 2019, 15

(1):14-31.



