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rTMS based on fMRI in task state promotes the recovery of motor
function in stroke patients with dyskinesia and its mechanism*

Yuan-fei Bao', Chao-pin Du', Yu-ling Gu?, Xiao-dong Chen’
(1. Department of Neurology, 2. Department of Rehabilitation, 3. Department of Imaging, Nantong Third
Hospital Affiliated to Nantong University, Nantong, Jiangsu 226000, China)

Abstract: Objective To study the mechanism of repetitive transcranial magnetic stimulation (rTMS) based
on task state functional magnetic resonance imaging (fMRI) to promote the recovery of motor function in stroke
patients with dyskinesia. Methods A total of 120 stroke patients with motor impairment admitted to our hospital
from January 2017 to January 2019 were randomly divided into high-frequency group, low-frequency group, and
pseudo-stimulation group, with 40 cases in each group. The high frequency group was treated with high frequency
rTMS (10 Hz), the low frequency group was treated with low frequency rTMS (1 Hz), and the false stimulus group
was treated with rTMS. The changes of upper limb function, motor function, balance function, cortical excitability,
and task-state fMRI images before and after treatment were analyzed. Results There was no significant difference

between the three groups in gender, average age, focus location, and other general data (P > 0.05). The changes of
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FMA, wmft, MAS, BBS, MEP latencies, and maximum amplitude of MEP in upper limb of high frequency group,
low frequency group, and false stimulation group before treatment, 5 days after treatment, and 3 months after
treatment were compared by ANOVA of repeated measurement data (P < 0.05). The changes of FMA and wmft in
upper limb of high frequency group, low frequency group, and false stimulation group were different. The scores of
MAS and BBS in high frequency group, low frequency group, and false stimulation group were different (P <
0.025). The changes of MEP latency and MEP maximum amplitude in the affected hemisphere of high frequency
group, low frequency group and false stimulation group were different (P < 0.05). Compared with the pre-treatment,
there was no improvement in the activation of the patient's side motor area in the false stimulation group after
treatment, the activation of the patient's side motor area in the low frequency group increased, the activation of the
healthy side motor area decreased, and the activation of the patient's side motor area in the high frequency group
increased significantly. After treatment, M1 and SMA in the affected side of the patients in the high frequency group
were significantly positively activated compared with the false stimulation group; M1 in the affected side of the
patients in the low frequency group was significantly negatively activated compared with the false stimulation group;
M1 and SMA in both sides of the patients in the high frequency group were significantly positively activated
compared with the low frequency group. Conclusion Based on fMRI, it was found that the mechanism of rTMS

promoting motor function recovery in stroke patients with motor dysfunction may be related to the improvement of
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cortical excitability and local nerve activity.

Keywords: stroke; movement disorders; task-state functional magnetic resonance imaging; repetitive tran-

scranial magnetic stimulation; motor function

I 2 H A R DA I A A e e it
iz rf, AT C 228 A it 5 L sk g B
JEP 2 —M, il 25 v R R AR R BRSBTS
KA ATI 230 AN [ 7™ 8 A B 132 2h D R e fi ), %)
BEREE - ABRRE N, HEFERE. e
i RERAY T . AN N, kAR oA e S T
P, FRG IR R B ik 26 b s AR O Sl 2 RE R A Y
PLE 4 AN B, A A9 R S G T I A P 5 R s
I RE B A RCRIF A A, REZHEH S A
K. HHETREEZBRERB AW R TE, #20ma
o b 28 PR R R B BT, B SRS
A rpz S D RE RIS S M 2 n e O, (HLAR
JH 8 BARBILHN i oA 56 4 WA, AL b A BIF 5 6T i A
Tz Bl D AR R A R AR AT T R 28 G )
(repeated transcranial magnetic stimulation, rTMS) &
Jr . TR AR 55 2 I RE M G 3L 4R R (functional
magnetic resonance imaging, fMRI) B ILRE E T ' TMS
X fiii A v B 52 3 D e B A5 58 R IS 3 U AR K S 14 5
Wi, JEHEF AL

1 ARSI

Xt &
FEHL 2017 4E 1 H—20194F 1 A 518 K[ s re i
55 = EE BEUSIA B9 i A A s 3h Th BE A FR A 120 191

1.1

Fie 58 A BEALAC B T8 T A S8 3 B BIL 53 A s AL
AL AR, R 400, midiieh. ik 2441,
166 AFR45~70 %, FH(575+1.5) % ;
WAL TR 2 S 010, B )2 T 2961, 2 2+ 2 T 6 431
A : HE206], L2000 Fik45~70%,
W1 (57.6 £1.3) 4 s R kEER AL T L 2 701, KRR
26 5, B2 )2+ )RR 700 ORI . B 18 4,
w2265 AR 45 ~70 %, K (578+1.6) %
LR TR R 8 B, R 2561, KR+
TTH . 3HBF NN . TR A
L8 — MR, 25 5 R g1t 2 L (P >0.05) ,
BAT (W 1) o ARWF5E LB P B 24 0 B2 O
S, BERAREEBMERES, KFRE
] I R 3 56 i RO T W e E (ChiCTR-IOR-
14005363) . 44 AbwifE : ¥ Ry P2 H s QMRI
oAtk 7S A B A X 43 A1 7E I 2l Bk AL an X5 Bk
I <15 d; @ RS sh o REBR A . HERR bR
i OFFFERGE M TR WU 2SR @TMS
MRIZE ZEH ; @INAIIREREG %, @B IFRAH
bt 2 RGE R H 5 A b s . Bl sh s L
WIR R RS @0 M IV EFUIREAR e, QKM
P TP 8 0 R P BRI 24 W . PR 24 W A ] el AR
FJRMAER 25

24 -



ER ] oK, 5 SETAESAS (MR (TMS SR S IS 32 2h D R A8 37 1 Sh D R 52 S L i F 5%
x1 SHEBEMEMREE (n=40) LGRS 5 TR 4E A =R Re 1 . AR DIk EE
" ki RS, RS R T ﬁ\WﬁﬁW%ﬁéfmﬁﬁﬁ@ﬂﬁﬁﬁ%,
i Xts) B JR+ B2 T /45 Hasmi, e N, it ho~55r, &
gkl 24/16 575+1.5 5/29/6 AT54%, AR S UL RS I Rk 4T
i7E| 20/20 57.6+13 7/26/7 123  EFHHEEEN H AT R E s 3 HE TR
Bl 1822 578+1.6 8/25/7 £ 3 (MAS) %W 40 B2 2 W8 7R . JAIFE 5 d, 18
X! P 1.869 1.298 1125 ST IR 3 A B sh D RE ATV, N AL FE R 4
Pl 0393 0260 0.8% i B ) FE S5 56 e S, SO, H4r k64
G, a0~ 58, Br480y, s EuBiE U
12 7k 1) 4 3 A 3 I B AT
121 &A7 % A RENTT R —EMERIRTT 1.24 R s T Berg P i £ (BBS)

Jrge . O R, ARG . BHlin
JE . Bg . bE KB R R RN . QR
EYEESIRYT, WYY Tk SiEE
FESIRIT . MR BRI E SIRYT . B I R A T
ESIRYT VARV E 5iRYT . O E 5IRYT
o OrTMS S i [ BRI I PR AR R 248 7 1) 48 4k
WeFESBOHATIRE , 1TMS BRI IR B4
A BRZN F S—100A Bk s i A . gl e &
fifi FH R AT FTMS 69T, K FH 10 Hz 1138 B i~k Bk i M1
X, R B R 100% i 202 3 A, 3003 ) 4
Srds, [AMF40s, HAT300, ERIECE 1200 4 Bk
P, R 22 ming AR 4 HR i FH AR A TS
IRIT, SRR Hz BB e ek e M1 X, 3R
JE R 100% # 5 2 l BI(E, BT 4542 120 s, [7]
P40 s, FEAT100K, EHE 1 2004 kol , Sl
1] 26 min. BRI BB AT TMS BOGA T 7,
WS, PR B A AR, Lk P R
BT RE SRR, R R BRI, R IERk
Pl 3ALBRAE LS d, FHAER: H RS AT
WL, 35 Rood 7% . Bobath K . PNF
i AR | Brunnstrom £ AR PR & 2 sh DI RE K &2,
IR F £ 0 T AR b SR R R R A L T A R
RIRIT %

122 kpsh sl Fugl-Meyer T 22 it %
iz 3 T1RE) (FMA) X PRAL IR IF AT . 6975 S d
BITE 3 A B ERGE Sh I BB AT MY, N AT
B ER. B B BRI SE AN T, A
PR R0~ 248, B4k 664y, 4y Bk v i B &
HIE B RE ML . il Wolf 32 3l o fiE i i %
(WMFT) XF B 0T RGO RE ATV, AR

XA B EGITHN . WBIFES5d, WwTE3 AR
V- RE AT, N RS S, A
H. S L ARG T e R Pl ae )y, 143,
T RS A SEG, Al L ~54, B4 56 47,
3508 R U I BB T D) e R
125 BRI R Bk TMS G
iz 315 K HL AL (motor evoked potential, MEP) X} & 3
XU BRIz Bl B J2 2% A e HEAT PP AN, 78 J8 48
Fa WL ERERF L ARAF A E . B K MEP $R i 1912 3)
Rz J5 X, BIA] A 5 S TMS 1 f5c A 300 38 0 o %o ) 3%
5 B UEAT IR K 5 AT B K MEP, 30 5% 8 HR 2 BR
MEP 7&K 31 1 MEP iz KR 1R
12,6 MRIZ#EALE fEH] 3.0T B GE 750 # 34
F R R G, PRy Sk i 32 M iE L8l , i 1 L
) MRI, 3D @40 #8 T\ W, i 55 . AT 55 2 MR AT &
FHHAT R A5 MR H Sk & 7
T AR P 5, SR AR, JhEE T @
FHAE S ER M ez g, BFEMpshizg),
s v, 15 2 B ERFSE 20 s, F14# 5 min,
TEMATLAB 7.14 -5 [ >R H SPMS . DPARSFA #k {44k
PT35S IMRUEHE , 20 -8 1B YT TR AT 55 85 IMRI
72516
1.3 HitFEFHE

B 23 M R FH SPSS 23.0 e i 4k o R R
DASHL + bRiE2E (x + 5) R, LRI AR T
P2 7 22 M ol JE 2 & 1 2= 0 A, E— 20
P LE AR ] LSD—¢ A 55, 15 520 I 3 3 B 22 IF ) 4
Y 22 IR H %58 4% Bonferroni £% 1F 125 I8 2 6 46 7K HE o'=
0.025; THECFEBILIGI (%) Ko, HLECRH XK 5
AL IE XK K. P <0.05 W ESASIHE XL

.25 -



EBREAE

41314

2 #R

21 B@EFBEHEERTAELEFMAWMFT 45 LB

3SHABEIRITATG L FMA . WMFT W43 H 84,
R IHE M BT g7 22500, 4558 OA[R][H]
MY BB FMA . WMFT 3534 22 5 (F =3 456.019 Fil
1350245, ¥ P=0.000) ;@3 4114 [ 5 FMA, WMFT

VB A 25 (F =278.158 F11451.921, 4 P =0.000) ; 3
34 F L FMA, WMET 3150 A8 fb i 3f 25 53 (F =
88.131 193.738, # P =0.000) . #F— & ¥ LL %%,
A . mAAL VAT 5 B B FMA . WMFT 4338
AT (P <0.05); 3413AY7 )R S d FIGITF IR
3 A F I FMA . WMFT %43 A7 1 T s (P <
0.025). W32,

#2 SAEZEBITEELEFMAWMFTIESEEE (n=40, x+s)
#15 FMA WMFET
IRITH IRITIRS d HITE 31 A IRITHT IBITSE S5 d BRI 3 A
iRl ZH 32.17 +2.45 42.66 + 1.107 49.61 + 1.587 49.74 £ 1.25 52.09 £2.18% 60.41 = 5.66%
AmiE 3222 £2.42 52.66 +2.0002 60.83 + 3.5502 49.83 +1.29 65.66 + 3.4602 73.62 + 1.2802
A 32.18 +2.35 52.76 +2.00M2 60.22 + 3.5802 49.70 + 1.23 65.69 +3.5772 72.43 +1.2502

T« OS5HMIBIFRTHE, P <0.025 ; @S R 18] &4 He 4, P <0.05.,

2.2 3HREFERITHIIE MAS.BBSIT4 LR

32 R FIAYTHTE MAS . BBSTEA3 HL#% , SR 2
W BT 0 J5 22 504, 25 3% : ORI [R] 50 F) MAS
BBS 1T 7> A 2 5 (F =863.382 F1 3 479.644, ¥ P =
0.000) ; @3 ZH i) MAS . BBS -3 4 25 5 (F =438.563 Fll

317.284, 14 P =0.000) ; @3 ZH Y MAS . BBS PE43 75 1k #4
oAy 25 5 (F =109.768 F172.441, 34 P=0.000) . i#—
PR LA AR | = W 26T 5 i MAS  BBS P43 4%
BN AL T (P <0.05) s 341AY 7R S dAAY TR 34 H
) MAS \BBS PP/ BB TR T+ (P<0.025) . WK 3.

3 3HEEFAFHIEMAS.BBSIEALLE (n=40, xx5)
» MAS BBS
{Epagil] HITIE S d fI7)E 34 A RIT R HIrESd HE3AA
e 36.87 +1.24 38.58 +2.50" 41.11 £3.55% 25.46 +0.70 32.55+ 1.507 38.59 +2.58"
fsigH 36.99 +1.24 48.53 £3.6302 55.81+22902 2539+0.71 38.65+2.2802 45.17+1.22%2
ELE 36.86 + 1.24 49.71 +3.6572 55.37 +2.2002 25.38 £ 0.68 39.53 £2.279% 4522 +1.2372

I - O5HNIRITHTILEL, P<0.025; @5 BURIHEA RN 5 AL, P<0.05,

2.3 BHEBERTHERMEEXEETH

32 BEIRYT RS AR MEP Y8 IR 1A R R
R LE, SRHEEME R 200, 4558 O
[Fi) FsF [0 17 £ A0 2 Bk MEP 785 FR 301 1 e K R i A 22 5
(F =3 735.704 F128.080, 4 P=0.000) ;@3 21 & fil]
Bk MEP 7 fR 31 A1 Bz R IR 8 A3 22 5 (F =557.442

5.525, P=0.000f10.005); (3341 EMER MEP 7k
A KR R A2 ffa A 25 5 (F =142.544 F16.852,
¥ P=0.000), #H—LPPILE, SEREAH LR,
TRATA . AR TARYT i ) ARk MEP IR A4 |
MEP £ KARIE R (P<0.05); 34136975 5 d HATTY
J5 34N H OBy ER 2 BR MEP 7 1 91 LY A 97 BT 4E K
MEP S RHRIE TR (P<0.025), W34,

x4 SEBHFBTIEABMEERMEMTNHILE (n=40, xxs)
sl MEP 7R 31/ms MEP R IR E/mV
VRITH PEVISERE WRITE 3 H IRTTH RITSES d RITIE 3 A
Bl EeA 1.12 £0.02 1.35+0.08% 1.98 +0.017 25.48 +2.46 25.08 + 1.99 24.46 + 0.547
RAZH 1.13+0.03 2.00 £0.1022 2.60 0.19V2 25.48 +2.43 24.29 + 0.65V2 23.46 + 1.2002
Sy 1.10 £ 0.01 2.01+0.16V2 2.64 +0.2072 25.56 +2.42 24.14 + 0.6802 23.62 + 1.0302

I - O SHNTRTTHTLEL, P<0.025; @ SBURIHEA R £ AL, P<0.05,



FoM

Ik, A BETAES5 A5 IMRIAY TMS SR ZE oh A2 S D BE AT 858 S D RE IR A B AL BT

24 BHEBHRITHEEFEIMEEFEEES
fMRIBZE{L

340 B HIRIT RGBT B i TS AT 5 S
fMRIZEALULE 1 567 TS, IR B &R
I7 5 iz 3 X G ) 0 B ek, IR AL B
B3z Bl X B (4nE e, AR KB
5e), fEONIE B B N (A, SRR/
o), mARAL R BN B XS I (41
b, AR KSR,

TR

IRYT R A2

[k

iSEe]

[EEk-

IL: SR 5 CL - A0
SEBEEFHIE R FERHEESSMRI

L
25 BHBERTAEBEFEINMHEESS
fMRIF A Z

321 B IR YT TG AR T 18 B IO AT 55 A

fMRI ZH [B] A2 46 UL T 22 Y097 i 3 2H R0 35 i s A 2
FHIE 5 RIS SR YT AT AH H 3 AR E XU ML, %l
Bl iz 1 X (supplementary motor area, SMA ) 34 #} #4 7%
(grem e, WA KRBT 0T R A Sk
R LB, M2 83 R M1 . SMA B & GE 1]
Bom (o eade, MR RESE); 1697 5 IR A
SR e, I A AR R ML BH R e
i (e, SEREEA/NET); IGIT G m M 51K
ATEH LA, AR ORI MT . SMA X W] I 1 [ 3
W (am e, mAERESE).

&1

iy gl

IL: 00 ; CLABMI . A JRYTHT; B: ¥RY7 55 C: miditZi 5 8ol
PR AL s D (RS BORIR L U3 B o A 5 (IR LA
El2 3ABEHETAEEFEINEHEESSMRI
HI4E BT

3 itit

Bl 5 R IRIT R A, AR s B T
REBE A B Bl i 2 R AR YT, WAl B AT
AL Sk, & 192 3 D) B e A A5 31—
FEBE U CE , (B A o B 7R R iRy ik 3
THREER S, FEREERMENRG, 2
R RN b T e JC 1k 2 B AR S T RE

T™MS J& F—FhJoe . ohl . ZarIrE@ ATk
Rl A, — O mE T TSGR, —0
1 )X A 2 D RE HEAT AL, BERRCOh 21 gl pu K
Ml Bk2E AR 0 Y TMS J&—FP7E TMS (S a1 % &
1, 38 3k X o 0 e AT R T G e IR R
P28 50 HEAT I, R AR X % Ay B 28 o kAT
W), MR K MR 2w | R A R AT R
T, I AR HE G A R 2 B T e R A R IS B T
RERI IR 0, A BEFEIN RN, vTMS B4R T D 24
WEA . MERE, EAER TSRS, XK
AR BTG B . AR B & A ks, R R %
L A T) ) 1 A KA &2 3 2
SRGWS), RSFMETIRWE . AN BT
S TMS YA I E ) Sk 8 G AR G L B A
G 1 2 oy 1, e % S A0 i 1 A o R AN o L B
SEMIA AR Y TMS AT 2 e o i A vk 5 1 AR
H N D RE S R E sh D RE, R 4R T T R

o 27 .



FpIE AR ek

41314

F1o T B EAEUSUL B, R ZE Hp B0 AR R AT
‘TMS B A 1 T EUR 7 AT okt i AR E IR . 53 Ak
T 2 g SENGIEA Sy g Ay TMS T Bl 36 i A R i SR
BEINBERN bR rTMS AT B3 ik A v R 3 s
B Ty RE B A OB Ok R 2 W F SRS, (H H AT
PR X5 rTMS 238 fii 25 v £ 35 1 2l 2y g e At 179 24
FE RS AN B, 5 BOR R AR 2 22 ' TMS TR
I7 AR SR O, (AR AR I A rh B R B IR YT
i ;AT A AR JR B o AR BF 9 op fi TS X i
Az g D R B A AR SEATIRYY, AR BUR,
{61 FH 25 45 ' TMS L R AT Y TMS YA Y7 19 52 3 5 TS {56
WA R, H LRThEE . 2 sh DAk 7 A T fg
PR w2 okss, HAAE A . RAR T Y A
FARTIREMR AR E L TC 2 S . SRV, TMS A {2
i A< A2 B D) RE A R B s T R B R .
ARk, BH A T RE AR BLR ORI kR
fMRI J& H i D REAF 52 (1 — A # i, MR E A
Z5 M) By PR . AT E R L JCHR R 45 2 AT
DL BRI A0 s . BE R Bk, LRI e
i H D RE IR A BUE h B bR 04 1 T e AR 4 AR AR
PR 2 Sk Dy e A IR AR o LS I it 28 5T U Bl R
2530 B% 1Y IMRT, AL 65 KPR AR L i A
BEARBAG . Bl4 2T 2R R R A0 TR Bk AR Ak
MR, BHWCS) 2 H TGRS Z D60
0 T LI S ¥ 51 N L R S S 6 25 ) B s 3
MREHBEH L EMETE N TR, B2 TR
fi5, a0 R R ML X SR Y 8 B B R 4R
. Ritissh ZEhREE A, JEimERE N
ShUIRERERT o T MRI A] 43T ey 5 i X0 B, T R
e 4 o PN A 269 [ 2 T sl R, ARG 6 Bk AR
PEIZ B T e B AG ER AT TS 58 HLIG T, JF A
1 %5 4 MR XFIG 97 AL 47 40 47, 45 R 8o,
rTMS i 7F fisi 25 v £ 1z 30 ) fig 5 5 28 35 42 30 D) R K
ALK S R XA R A G, &
55 A AMRL 20 B 1 /B3R YT I 1Y K iz 3 je 2 2
T, RIEBE RIS o X206 gh ok, iF
— b . A AR BLE & B, R ' TMS
CIRGRUR/X=0E i E o2 90 =Pr g d L Bt L EZ R o)
AR i A rp £ 32 2 T AR BE AR 2R 02 3h ) Rk I Kk
S, MRS TS A 8 i AR 32 400 21 3K 2 2% vk
Je ¥ i 253 B ok A2 1 I AR T B 2 B T R B A AR

BEDIREMIKE . AWFIEREA AN, AR F
FEM G T 5 S2 L g ok it — B e SE, @i s
‘TMS [ 2L S B RAF AR 1A T RO

i LR, BEFAR S A MR & L, «TMS
i i A v £ 32 3 ) fig B A AR AR 02 B D RR K &R 1Y
HLHI W] BE 5 03t 3 R J 2 2t kL R &
ILFZI LS

S

S X X W

A, KB, REANT, 55 . IS By kX A b S gk
ARG RAIF R[], SR 2%, 2019, 40(3): 410-411.

PR, i, XU . 5T 08 s G ik M 2 WL e i 2 b s
BEDIRERER T B[] T E A, 2019, 34(6): 324-327.
A, bk, T, A WA P R AR R S Zh I R A A
Yy S U SE[9). AR B 2 S R 24k, 2017, 39(10):
727-731.

NOH J S, LIM J H, CHOI T W, et al. Effects and safety of

combined rTMS and action observation for recovery of function

(1]

(2]

(3]

(4]

in the upper extremities in stroke patients: a randomized
controlled trial[J]. Restor Neurol Neurosci, 2019, 37(3): 219-230.
TR, WIEGPE, R, 45 ()R 0 I Rk o 2k rhU s
12 3l Y g A 0 S (D). v R HE AT PR A 2R A, 2018, 33(12):
1410-1415.

F AR, MR ARER, WK, S5 | AN [0 v A0 T A L RO
A g 2 o A RS e R (0], o R A R SR,
2019, 25(5): 557-563.

A, KA, AR, A5 AT 2SRRI A AN R T
i A r e A HIBRERS BT RO D). P Zeit 4 5 DI REE &, 2019,
14(1): 11-14.

XA, do B, ARG, 45 . FE SR OB i A i A v A
# 12 3 2y g A 7 MMP-9,  hs-CRP (15 i [J]. K 1 25,
2019, 47(2): 184-188.

SEFESE, WRICHT, 5L, 4F L B A RIOR T AR A
JE MR PRI FAL[]. SEFHRAERSE, 2019, 33(5): 469-471.

[10] BRaE, BRih, 4, 55 . Al 52 28 i o oy 7 I 2 v Js TS
(A RO B e A e R GEIT A (0], AR B 2 S R ek,
2018, 40(6): 441-448.

LEFAUCHEUR J P, ANDRE -OBADIA N, ANTAL A, et al.

Evidence based guidelines on the therapeutic use of repetitive

(5]

(6]

[7]

(8]

[91

(1]

transcranial magnetic stimulation (rTMS)[J]. Clin Neurophysiol,
2014, 125(11): 2150-2206.
NEVA J L, BROWN K E, WADDEN K P, et al. The effects of

five sessions of continuous theta burst stimulation over

[12]

contralesional sensorimotor cortex paired with paretic skilled
motor practice in people with chronic stroke[J]. Restor Neurol
Neurosci, 2019, 37(3): 273-290.

PARK E, KIM M S, CHANG W H, et al. Effects of bilateral

repetitive transcranial magnetic stimulation on post-stroke

[13]

« 28



oM

T K, % ST 75 VIR ) ¢TMS (A4S P 3 R BB 442 3 b A S LR 9

[14]

[15]

[16]

[17]

[18]

Dysphagia[J]. Brain Stimul, 2017, 10(1): 75-82.

FLESRE, B, BIEA, 55 AR rTMS BR-G VR LY PR e B i v
AR R I P BRI, R SRR SOR AR, 2019, 22(3):
238-245.

JUEE, B W5, 5. mEZ LSRR S BT
Hi A e AR ER[T]. IR EE 24, 2019, 59(16): 58-60.
GRLleE, BhaHepk, MODERt, S5 . R AT 22 U EORT A A e R
# FGE ) RIESESIRERT )], T S AR IR AR AL,
2018, 20(11): 1187-1190.

BOLT T, NOMI J S, VIJ S G, et al. Inter-subject phase
synchronization for exploratory analysis of task-fMRI[J].
Neuroimage, 2018, 176: 477-488.

PEREIRA J, DIREITO B, SAYAL A, et al. Self -modulation of
premotor cortex interhemispheric connectivity in a real-time
fMRI neurofeeback study using an adaptive approach[J]. Brain
Connect, 2019, 9(9):662-672.

29

[19] FJEIL, 2, HIT, % . Bold-fMRIBES DTT HARTE B L E
o e g 3 1 B e R A2 AL BRI A T ) 1 R D). A
PE2E R 2R, 2016, 38(12): 894-899.

[20] LI, Axph . T A MR A WL 2 45 T 52 2851 ) 384

X A LR A FR AT B S R [T, AR A B S A L R AT
&, 2019, 41(4): 279-282.
(57 i)

A5 AR oo K, AR, IR RS, 4 B TR 5545 fMRI

FA 'TMS i 3 il A T f 32 3 D) BE A9 78 2 12 3 D REA A2 2
ML B HFIE[]. H AR R 2R A8, 2021, 31(9): 23-29.

Cite this article as: BAOY F, DU C P, GU Y L, et al. rTMS based

on fMRI in task state promotes the recovery of motor function in

stroke patients with dyskinesia and its mechanism[J]. China Journal

of Modern Medicine, 2021, 31(9): 23-29.



