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Abstract

Patients with ischemic stroke often suffer from varying degrees of motor dysfunction. Motor dysfunc-
tion is associated with damage to the corticospinal tract, and restoring the integrity of the corticospi-
nal tractis crucial for the treatment of motor dysfunction. Transcranial magnetic stimulation (rTMS)
is currently a widely used rehabilitative treatment for motor dysfunction, which can repair the integ-
rity of the damaged corticospinal tract. Diffusion tensor imaging (DTI) can non-invasively visualize the
morphology and structure of the corticospinal tract, serving as a primary assessment tool for stud-
ying motor impairment. This article reviews the application of DTI in evaluating the efficacy of rTMS
in the treatment of motor dysfunction in ischemic stroke.
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1. &l

e LA 2 e E M L P R A B A R A B DX A AP e AT, S B R R i
T MIBEARIE BN D RERERT , S BUFE A BE TR R 1) 2 R A AR BRI 1500 75 N KA A,
Hef 173 BT, A4 1/3 (R IR AR 1], ELAS o B AR A0 R g7 ETH2]. BIAEAH
ACATET AR L AH 08 A 10 Sl ML i 2 v R TS A AR OR ZE e, L D] 2 R R SR o R 5 B R
(corticospinal tract, CST) 455 AN F][3]. CST RHER A I R FAT E A 4ER, 5002 B3 ph 2 T e 5
VIFHIK[4] [5], 83N DR W a4 0 he B A 1005 BRI g T CST M A B LA S H B s ah 41 4E PR 1) 58
BrE(6], TREABUKE CST FEBE MBI 26 5 12 3 Dy Re Wk 5 B A IR X [7]. &MU
(transcranial magnetic stimulation, TMS)JTi% & — M LBIM AR AR, BA %4 BIEERE. THEMmS
(8], HREWE-FHT XM KN DRE, XBEEmi A B M) B 1, S8R s H TIR97 2% b P S0 & Fh 2

AEFERE[9] .
2. ZIEERI
2.1. #EAR

22 PR (TS ) A2 — A5 PRI 2 0 DK B J2 ] 8 51 B J22 0% A AR A B AR AR AP ki
HLRI10] 0 22 B2 i i f it ™ AR — AN R Sl I B AE AR B W] i Sk e s R A
Mg, FHSMEHLURAEZNERAL[11]o IXFh L — R IO A 2 (B i 110 0 A P M DA S B N 8] ) 5%
5 2 MG B (repetitive transcranial magnetic stimulation, rTMS) & 7E TMS FJSERE R Bk, BEFK
I A L 4303 AN B A AT 5 A Ao ' TMIS S I v i FEE 7 1 T M SRR 440 2 3 53 4 ff et r £
R TTEMNAL, ARSI RNAN T RE, MARRBE . 1 TMS KIS EBIIER NI FR 16T 1 S8
18, PR EAEA rTMS (2 REfN 26 b S iz sh D e E A M7 30 — Rl 8 RA(<1 Hz) R, RS
TR ER A, DL O 3ok S BR B3 HIAE s 53— Fh e liad s (>5 Hz) RIBUE Mk, 15
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ISR PE, DT P S 0L =BR[] F) 5 S S0P o 3 P I e =X B TR 7 I &6 b S (K38 3 )
RERaERT o UEAh, rTMS wJ i i 55 2B O B 57 0 B R A RO SEBUIN A 5 s sk [ 12].

2.2. rTMS {R# %22 b= EhTh 8E AV K R FH

FECCE N A S EIGE BN DR T, A0 3R B AR rTMS BUAE N 3R B =4 rTMS BEAG 2L
[13][14], {EPRE XA E AN R AR F R 2h DhRe K AR A FRARAE FH[15]. B0 A6 Hh 12 3 D) e f
S rTMS A7, 2019 4 [E BRilf R ph 28 A4 3 24 B 2 (International Federation of Clinical Neurophysiology,
IFCN)EF (I FR R HERE[16]: SR HAANE S S AROR S O M1 [X R R0 T3R8 sh I ReFts o A 4%
ez, SRR SR B S R UEA M1 X B 2SR, A8 MR MRATREE M M1 X C e
rTMS X1 T s s D B 7 A BOR B IR IR & . PWIIZE 0 M K I, T TMS BA HAth e =167 g
RS I A B AT . P, Fugl-Meyer FEIZZNVESr,  H %A M S 1 ) s vl e A TR
I S A B BB AT L [17] (18] JRT, 53— WIS A MR B, B m i ' TMS XD AT IR A B2 Y
M[19], A rTMS fEAZHE N B0z 3h D e B S 07 AR TER[20]. HEABR(21]IIBF F R B, 6 Tl f 14
i 2 HR 2 B D) R R G A, RS rTMS YR8 RTS8 fTMS Y897 B35 RE 2 35 o8 B3 M2 h Thag,
HARH rTMS 169797 BT =8 ' TMS 67T .

rTMS FERMLEIA LR UM © PRSP BROS A P 1)~ F . o TMS Rl e 875 J s 2 (A
AT R 2 BRI H ], A5 99 0 ey 1 B AP ERIRAS , 1 =9 SO0 K g - Bk % g 1 1)~ 4 A E 98 2o, ' TMS
A 3 o e ) e BN i M B v SRR 3R 110 DN i M AR A R e BR B M By PR )P AT [ 221 @) BN S fighmT
IAVE: g Sl ] BB 2 A S R, 2 AN SEER R B, v TMS W] LId e oA B 5 ok B )i
X K B S A ] B8, ATy He 2 ) e 128 7123 [24]. @ VTN N PREIE T . K T R 58 B
PS5 Z MBIV VIR, 0 TMS 7] DAl I 22 7= A5 () B i e ph 23t 5, AR Hons fih 22 o i s VA
i, el UE 2 Ef%. S-FR OB PRK, A MEAEm. y-2028 T RS #4008 i R [25]

H AT IR B2 /8 NIHSS A E X, FMA 23158 % .. R B IRIEEE R MBLKIFN B 123 1)
REM RS L, (B IR SR AR MHLH ER DR GE R R . BB SCIRR I, SR BB R 2 H v
ATk, Hrp ook & g R (di ffusion tensor imaging, DTI)E Sy — ol M FIAZ G 3L IR K R Th RE 7 41
RETH At 7R 28 CST, @ X b (TMS 69T AT G CST 588 RIAR M,  Be% UL HL T4 12 ) D Be Yk &2 1
HL[26].

3. SREGGKERIZDTI)
..DTINRERERSH

DTI J&7£ DWI [)JAli bR R B R (M R L R SR D Re 7 41, e ad s Ul &8 i 41 23 b K 43 1 I DR HiGE 3l 22
S, ATLLR IR A T S 2 AR 0 R SRR [27] (28], A& H RTME— AR AR BTG A8 BRI PR 48 AT 4 R 4
R[29], TR E T iEBER C B EE T B, DTI R K TAENR N 25 7 5 RS 30 4 A
I LE 6 L BRI AEZ M Ty Ay b LR, 8 A I RN AR R A KA R AN T R S B G BL[30]
[31]. DTI HAH H 1€ &S 50E R WK HUR $(apparent diffusion coefficient, ADC). RMY Bk = F
38 & F(mean diffusion coefficient, MD). 7% 7] 57 14 43 (fractional anisotropy, FA){H « fili [7] 3 ¥ £ $(axial
diffusion coefficient, AD)FI4% A3 1 & $(radial diffusion coefficient, RD) [32]. H:f, FA {HEWMAHZH
SR —, ERTA YRR S5 R e B BRI, T IPAS sh R 2R 4R i) e B A T Rt . FA {ETE LAY
T O0H 1 ZiE. #&T 0n, RULFAERPOIN, MM, SEHE SR A7 W — SR . Mk, &T
1 I, AR B AT IR SR A SRS 1) e, X R 2T R PR A A P B S b s AT R4 1) S 48 PR [33] [34]
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FA {E A B S 20 FA (I EAE, (FA BIEBAIR, STt 2R 4EAER 0 AR B R - RATRECR Bl (apparent
diffusion coefficient, ADC)J& — MR /K 7> T T HUEKI S, BEWERILK I T II9 BRE

3.2. DTI 7£ rTMS ;&7 R ZE P B hThEE T H0EAE P RO R A

CST A& KW J i R H A A 4E R, N FIa 8= A1 E 2@ % ([35]. R L PUPE R 240, wlfe
WIZBNERT, WSARTC ) SRS UK i S oL, B LR TR R B L, CRE B R
CST FE#ME A T Fissh DI RER S T AE (7] A WTFLRY], rTMS ARG S5 R e 22 F T 22
PE YT ORI DS A P SO I PN AH SR ) B Ak, 2 P o 1 K1 AT 50338 3l D [ 36]-[40] . £E rTMS ¥RYT
AR, DTI o] H T B Bl S S A Thae 224k . 8 R REITRT G 19 DTL BUE, o] DOV EE B #4844
WO 2546 2 R4S B s, M PEAL ' TMS BRI AR . [RIth, DT 7RG A 3 i R #E i, el
FEAEPG IS ZN DI REVR S T7 10, S 8 2 AR B (410 DY) FA (B 27 28 SO0l 45 4 5 B4k iR FE BURK, 72 DTI
PSS R FA A tFA R VPG CST M2 HFEE[42]. FA [HBROK, 40 20 4 o 1) 50 B 1 bk
. FA(EBUN, MELFYER P EEMEIC. KT FA. FA EAUSZIIREVE A, BRIESE N (4314
7 BRI EER S &N X M FAL rFA [ERAHCHE, KIEE X DTI 12450512 3) D) G2 AH S P
REE. AN E. FRSEN[44)0 T 20 BlskifE 28 b 82, ZIEIEMC M Y rFA {65 NIHSS
VI AR, SRS A i po 22 £ AR P AR P S A8 B D RE T A7 AE R B . XIS N [42]41F 58 1 KK 2
AL S R 2 R RS S D Re IAHOCHE, KILINN FA. tFA {5123 hReER, DINEE R NEE.
X BUTIE T 45 SR 00 22 e T RE AN R AR B AN [ o R 5 B R ) AT P S AR 1 (45156 K 3 9% - Song 5§
N[461 KL, FAESA T EH BT MK, HiEE 1 DTL X L3 Yygeia 3 & i fiill
Wil 78 Wen S5 N[471H8F FE b R B, SR 26 b 8835 1) B2 BUR BB R (1) FA ([ 5188 DI Re B RE T &2
IEAHDG . XA S B3, Guo S8 AN [48]18H 10 Hz 1) rTMS HIE S I i 46 Hh 838 SR 2z 3))
R, 455 B RE rTMS GEFE E SUE I B34 1K) Fugl-Meyer (Fugl-Meyer assessment, FMA)W4yr, M3 &
B E N DIRE . rTMS SB35 380 1 2% o 28 25 (A Z 0 1 P4 8 )5 Ji2 (posterior limb of internal capsule, PLIC)
U i 5 576 [X (corona radiate, CR) ) FA {8, H.-5 FMA {F4rH e £ 1EA ¢, PLIC #1E N CST 5884k
SIHTIXIR[41]. 5HARMXAHLL, PLIC 5123 UGk /RENEY]. 14k, PLIC R 5185
REMT R F#AHDS, 1 PLIC A6 FA 284k n] LATUINIE 2 D B R A5G A2 46 [49]. FMA V4 3 IR 12 3 R
e, Bk, P RIEAHKARER M FA EHBK, BF @R L. X T8 M4 b 8, Bl — I
i A6 v B 1E B DY REFRAS ) rTMS Y877 A 78 SCERE B, ZI00 rTMS A S Rk DA FA (H 5
BEEE BAVEIEADS, RUMEI rTMS 7] DU IR AR E s 4 4E ) FA {E, IF Ht5e R, B DTI 15
HE ) PR AAR SO0 &5 ) 58 B PR AT BB 4R 3 ' TMS [N A — @M E[50]. BtAh, FFiEIE KN, 2 rTMS H
WU BRI BRI 52 B N ekl IE P REAE B T4878 rTMS 897 ik 4% Hh B0 S8 A% O mT B AL
SEE T RN 2L RS I cTMS B TR I, I8 BAHOC R 2 FA (T, T RAHERT rTMS Sof o 26 o 2R 5
L AL P SE ( pp 2 S AE I TR o X Tk A B2 I 5538, Zhao S5 AN [51714F 30 /N6 Hh ek 52500
RN 2 W, SEEIRHS THEMBEE . SKEHRITICGIR (TMS V697, AR R 45 7 H R R 2GSk eHih
7, RSB NS ERETES CST B FA KIFIRIT 3. 2R ER, BA rTMS BIEITA L R 45 T R
SRLEF I R P m B

4. &g

EREFRIR, NZEHIEsh DI RERERS B A (TMS 877 )5 DTI MR A FREE IS . DTI gEE W
Mo Y TMS X 46 p 2 B Dh RERERS 1097 20 HACA B AR AR L, il MALin T %, 1B

DOI: 10.12677/acm.2025.153784 1622 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153784

ki

RNFE7R 'TMS 1897 RN . (5 H BT 1 TMS 254 DTI KT e 8 8b, DR B ITAE i R A v ik
—BItRERZ L KREARRIWEI, Jviszh et o 1 B SR S0 i SR AN 5

SE

(1]

(2]
(3]
(4]

[10]

[11]
[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

Pin-Barre, C. and Laurin, J. (2015) Physical Exercise as a Diagnostic, Rehabilitation, and Preventive Tool: Influence on
Neuroplasticity and Motor Recovery after Stroke. Neural Plasticity, 2015, Article ID: 608581.
https://doi.org/10.1155/2015/608581

Fard. HE AR RATIRGUS PR SRR EWT]. TR ERIC AR, 2024, 41(10): 1360-1364.

et vi WA R[], S HE o P I 1L P98 2% 75, 2024, 32(4): 5.

Fu, J., Zeng, M., Shen, F., Cui, Y., Zhu, M., Gu, X., et al. (2017) Effects of Action Observation Therapy on Upper Extremity
Function, Daily Activities and Motion Evoked Potential in Cerebral Infarction Patients. Medicine, 96, e8080.
https://doi.org/10.1097/md.0000000000008080

Tani, M., Ono, Y., Matsubara, M., Ohmatsu, S., Yukawa, Y., Kohno, M., et al. (2018) Action Observation Facilitates Motor
Cortical Activity in Patients with Stroke and Hemiplegia. Neuroscience Research, 133, 7-14.
https://doi.org/10.1016/j.neures.2017.10.002

H ot A dh 5 R S50 R 45 5 02 B0 D e A O 1 S SRR TR O B U I E AT 0], 4 AREE &, 2019,
25(29): 96-98.

Zhu, L.L., Lindenberg, R., Alexander, M.P. and Schlaug, G. (2010) Lesion Load of the Corticospinal Tract Predicts Motor
Impairment in Chronic Stroke. Stroke, 41, 910-915. https://doi.org/10.1161/strokeaha.109.577023

BI%, EMS. A FRERI T YA A R IR T TR AT R REL]. P DA AR UER B, 2024, 15(13): 195-198.

Wang, Q., Zhang, D., Zhao, Y., Hai, H. and Ma, Y. (2020) Effects of High-Frequency Repetitive Transcranial Magnetic
Stimulation over the Contralesional Motor Cortex on Motor Recovery in Severe Hemiplegic Stroke: A Randomized Clinical
Trial. Brain Stimulation, 13, 979-986. https://doi.org/10.1016/].brs.2020.03.020

KB HR 2 THER AR A PR R IR RIS 55 P AL RO TERERE (D). b B RE R BR 2% 35, 2023, 38(2):
147-150.

Huerta, P.T. and Volpe, B.T. (2009) Transcranial Magnetic Stimulation, Synaptic Plasticity and Network Oscillations. Jour-
nal of NeuroEngineering and Rehabilitation, 6, Article No. 7. https://doi.org/10.1186/1743-0003-6-7

B, S DTI WAl rTMS 877 SRR 2F s ig Zh D e B )97 24(D]: (A Arigs]. 3 PEREERER Y,
2016.

Hsu, W., Cheng, C., Liao, K., Lee, I. and Lin, Y. (2012) Effects of Repetitive Transcranial Magnetic Stimulation on Motor

Functions in Patients with Stroke: A Meta-Analysis. Stroke, 43, 1849-1857.
https://doi.org/10.1161/strokeaha.111.649756

Zhang, L., Xing, G., Fan, Y., Guo, Z., Chen, H. and Mu, Q. (2017) Short- and Long-Term Effects of Repetitive Transcranial
Magnetic Stimulation on Upper Limb Motor Function after Stroke: A Systematic Review and Meta-Analysis. Clinical Re-
habilitation, 31, 1137-1153. https://doi.org/10.1177/0269215517692386

Kang, N., Summers, J.J. and Cauraugh, J.H. (2016) Non-Invasive Brain Stimulation Improves Paretic Limb Force Produc-
tion: A Systematic Review and Meta-Analysis. Brain Stimulation, 9, 662-670. https://doi.org/10.1016/j.brs.2016.05.005

Lefaucheur, J.P., Aleman, A., Baeken, C., et al. (2020) Evidence-Based Guidelines on the Therapeutic Use of Repetitive
Transcranial Magnetic Stimulation (rTMS): An Update (2014-2018). Clinical Neurophysiology, 131, 474 -528.

Tung, Y., Lai, C., Liao, C., Huang, S., Liou, T. and Chen, H. (2019) Repetitive Transcranial Magnetic Stimulation of Lower
Limb Motor Function in Patients with Stroke: A Systematic Review and Meta-Analysis of Randomized Controlled Trials.
Clinical Rehabilitation, 33, 1102-1112. https://doi.org/10.1177/0269215519835889

Vaz, P.G., Salazar, A.P.D.S., Stein, C., Marchese, R.R., Lukrafka, J.L., Plentz, R.D.M., et al. (2019) Noninvasive Brain
Stimulation Combined with Other Therapies Improves Gait Speed after Stroke: A Systematic Review and Meta-Analysis.
Topics in Stroke Rehabilitation, 26, 201-213. https://doi.org/10.1080/10749357.2019.1565696

Li, Y., Fan, J,, Yang, J., He, C. and Li, S. (2018) Effects of Repetitive Transcranial Magnetic Stimulation on Walking
and Balance Function after Stroke: A Systematic Review and Meta-Analysis. American Journal of Physical Medicine &
Rehabilitation, 97, 773-781. https://doi.org/10.1097/phm.0000000000000948

Gao, Q., Xie, Y., Chen, Y., Tan, H., Guo, Q. and Lau, B. (2021) Repetitive Transcranial Magnetic Stimulation for Lower
Extremity Motor Function in Patients with Stroke: A Systematic Review and Network Meta-Analysis. Neural Regener-
ation Research, 16, 1168-1176. https://doi.org/10.4103/1673-5374.300341

AR, AR A9 B A 28 P R s T SR AL P G 2 o K6 32 50 T RERRERS AT RO EE[D]: [ 22 A 5. AR

DOI: 10.12677/acm.2025.153784 1623 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153784
https://doi.org/10.1155/2015/608581
https://doi.org/10.1097/md.0000000000008080
https://doi.org/10.1016/j.neures.2017.10.002
https://doi.org/10.1161/strokeaha.109.577023
https://doi.org/10.1016/j.brs.2020.03.020
https://doi.org/10.1186/1743-0003-6-7
https://doi.org/10.1161/strokeaha.111.649756
https://doi.org/10.1177/0269215517692386
https://doi.org/10.1016/j.brs.2016.05.005
https://doi.org/10.1177/0269215519835889
https://doi.org/10.1080/10749357.2019.1565696
https://doi.org/10.1097/phm.0000000000000948
https://doi.org/10.4103/1673-5374.300341

ki

[22]

(23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

FRAB R 2 [, 2020.

Corti, M., Patten, C. and Triggs, W. (2012) Repetitive Transcranial Magnetic Stimulation of Motor Cortex after Stroke:
A Focused Review. American Journal of Physical Medicine & Rehabilitation, 91, 254-270.
https://doi.org/10.1097/phm.0b013e318228bf0c

Ahmed, Z. and Wieraszko, A. (2006) Modulation of Learning and Hippocampal, Neuronal Plasticity by Repetitive Tran-
scranial Magnetic Stimulation (rTMS). Bioelectromagnetics, 27, 288-294. https://doi.org/10.1002/bem.20211

JAT, RUH, BT, 5. H A4 AR SO I R K BRI SR AR R I R SR L RIS )] ARG 5 Th
RedE 2, 2015, 10(1): 5-7.

REZ, RIRE, 89, 55 B8 R y-FIE T TR AN 22 TR 22 520 RE (48 A i 00 K Bt i PR 0 42 348 ) By 28
HIFZIRT]. B B EE 22 &, 2010, 25(2): 127-130.

Chen, Y.J., Nabavizadeh, S.A., Vossough, A., Kumar, S., Loevner, L.A. and Mohan, S. (2016) Wallerian Degeneration Be-

yond the Corticospinal Tracts: Conventional and Advanced MRI Findings. Journal of Neuroimaging, 27, 272-280.
https://doi.org/10.1111/jon.12404

Ranzenberger, L.R., Das, J. and Snyder, T. (2023) Diffusion Tensor Imaging. StatPearls.

Lope-Piedrafita, S. (2018) Diffusion Tensor Imaging (DTT). In: Garcia Martin, M. and Lopez Larrubia, P., Eds., Preclinical
MRI, Springer, 103-116. https://doi.org/10.1007/978-1-4939-7531-0_7

Meoded, A. and Huisman, T.A.G.M. (2019) Diffusion Tensor Imaging of Brain Malformations: Exploring the Internal Ar-
chitecture. Neuroimaging Clinics of North America, 29, 423-434. https://doi.org/10.1016/j.nic.2019.03.004

Wtds, TR, 2608, 25 R RLMEIGRERE S AR Bk R MR RS RS A REPE Se 7). T DB RER 2R,
2017, 34(5): 702-705.

T, BROLHE, AN, S RERIRTT N SUEINREAE B M 22 Th RE VR B AL IR K B RUER W TE[0]. L PG ER 2
=&, 2016, 45(13): 1564-1567.

INIIRE, KRBT, BRHE, 5. ROLIRIRBOKE RE € B S BRI BUE 2 Z02 Wb (R RT FL )], BRA B0,
2019, 29(4): 528-531.

Tae, W., Ham, B., Pyun, S., Kang, S. and Kim, B. (2018) Current Clinical Applications of Diffusion-Tensor Imaging in Neu-
rological Disorders. Journal of Clinical Neurology, 14, 129-140. https://doi.org/10.3988/jcn.2018.14.2.129

AR, BRSTHE, VLU, %5 1B BOANASIRE R B B 5 A48 % m /et 2= B A ], IR g 540, 2007,
17(5): 433-436.

EHivo, BER. RPN S A S IS ) D Re S AR S FUt R I]. B R R 5 STk, 2018, 24(11):
1280-1283.

Cui, J., Kim, C., Kim, Y., Sohn, M.K. and Jee, S. (2020) Effects of Repetitive Transcranial Magnetic Stimulation (RTMs)
Combined with Aerobic Exercise on the Recovery of Motor Function in Ischemic Stroke Rat Model. Brain Sciences, 10,
Article 186. https://doi.org/10.3390/brainsci10030186

Yoon, K.J.,, Lee, Y. and Han, T.R. (2011) Mechanism of Functional Recovery after Repetitive Transcranial Magnetic Stim-
ulation (RTMs) in the Subacute Cerebral Ischemic Rat Model: Neural Plasticity or Anti-Apoptosis? Experimental Brain
Research, 214, 549-556. https://doi.org/10.1007/s00221-011-2853-2

NEG, BOUROG, B, . (RSIE B A LRI 7 I A R B RO AR IR R B AR [T]. TRE R, 2017, 32(2):
102-105.

Wang, H., Crupi, D., Liu, J., Stucky, A., Cruciata, G., Di Rocco, A., et al. (2011) Repetitive Transcranial Magnetic Stimu-
lation Enhances BDNF-TrkB Signaling in Both Brain and Lymphocyte. Journal of Neuroscience, 31, 11044-11054.
https://doi.org/10.1523/jneurosci.2125-11.2011

K, Bhe, IREER, %5 ARVEEE S A MU VR FOALE B it i 4k b S 18 3 Th RE IR STk RE D],
FE R, 2019, 34(11): 605-609.

BRAFR, fem, Za AR, &, BOLIRTREOR BRS80S I A b R B N S sh D ek = A SRR 72 0],
Hh B JEEL IR 2 4k 3, 2018, 33(7): 812-816.

Xge, B, SAFE G, SRR R RUR A I S I O A S I A o SR B RS Eh TR ARSCHE )],
RS FLIG 552, 2020, 26(7): 749-752.

N, AREERE, SIMAL, 8. BIALRTREOK S RURTE N 26 S B BUR BE RS S 12 s D Re U AH IR AL (]
R EAE, 2016, 31(2): 140-144.

FhE, 3k, B, & FEIRE RIS SPER TSR AR R S S TR TS A DG PED]. R E PR R
£, 2015, 23(4): 255-259.

DOI: 10.12677/acm.2025.153784 1624 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153784
https://doi.org/10.1097/phm.0b013e318228bf0c
https://doi.org/10.1002/bem.20211
https://doi.org/10.1111/jon.12404
https://doi.org/10.1007/978-1-4939-7531-0_7
https://doi.org/10.1016/j.nic.2019.03.004
https://doi.org/10.3988/jcn.2018.14.2.129
https://doi.org/10.3390/brainsci10030186
https://doi.org/10.1007/s00221-011-2853-2
https://doi.org/10.1523/jneurosci.2125-11.2011

ki

[45]

[46]

[47]

[48]

[49]

[50]

[51]

R, TAE, F0, % FA B LI 4k K Wallerian 28 M (I R R [T BE358185 2% &, 2013, 23(10):
1521-1524.

Song, J., Nair, V.A., Young, B.M., et al. (2022) DTI Measures Track and Predict Motor Function Outcomes in Stroke
Rehabilitation Utilizing BCI Technology. Frontiers in Human Neuroscience, 9, Article 195.

Wen, H., Alshikho, M.J., Wang, Y., Luo, X., Zafonte, R., Herbert, M.R., et al. (2016) Correlation of Fractional Anisot-
ropy with Motor Recovery in Patients with Stroke after Postacute Rehabilitation. Archives of Physical Medicine and Reha-
bilitation, 97, 1487-1495. https://doi.org/10.1016/j.apmr.2016.04.010

Guo, Z., Jin, Y., Peng, H., Xing, G., Liao, X., Wang, Y., et al. (2016) Ipsilesional High Frequency Repetitive Transcranial
Magnetic Stimulation Add-On Therapy Improved Diffusion Parameters of Stroke Patients with Motor Dysfunction: A
Preliminary DTI Study. Neural Plasticity, 2016, Article ID: 6238575. https://doi.org/10.1155/2016/6238575

Lindenberg, R., Zhu, L.L., Riiber, T. and Schlaug, G. (2011) Predicting Functional Motor Potential in Chronic Stroke Pa-
tients Using Diffusion Tensor Imaging. Human Brain Mapping, 33, 1040-1051. https://doi.org/10.1002/hbm.21266

Demirtas-Tatlidede, A., Alonso-Alonso, M., Shetty, R.P., Ronen, 1., Pascual-Leone, A. and Fregni, F. (2015) Long-Term
Effects of Contralesional Rtms in Severe Stroke: Safety, Cortical Excitability, and Relationship with Transcallosal Motor
Fibers. NeuroRehabilitation, 36, 51-59. https://doi.org/10.3233/nre-141191

Zhao, N., Zhang, J., Qiu, M., Wang, C., Xiang, Y., Wang, H., et al. (2018) Scalp Acupuncture plus Low-Frequency rTMS
Promotes Repair of Brain White Matter Tracts in Stroke Patients: A DTI Study. Journal of Integrative Neuroscience, 17,
125-139. https://doi.org/10.3233/jin-170043

DOI: 10.12677/acm.2025.153784 1625 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153784
https://doi.org/10.1016/j.apmr.2016.04.010
https://doi.org/10.1155/2016/6238575
https://doi.org/10.1002/hbm.21266
https://doi.org/10.3233/nre-141191
https://doi.org/10.3233/jin-170043

	应用弥散张量成像评价缺血性脑卒中运动功能障碍与重复经颅磁刺激治疗的相关性
	摘  要
	关键词
	Application of Diffusion Tensor Imaging in Evaluating the Correlation between Motor Dysfunction in Ischemic Stroke and Repetitive Transcranial Magnetic Stimulation Therapy
	Abstract
	Keywords
	1. 前言
	2. 经颅磁刺激
	2.1. 概述
	2.2. rTMS促进脑卒中运动功能的临床应用

	3. 弥散张量成像(DTI)
	3.1. DTI的原理及常用参数
	3.2. DTI在rTMS治疗脑卒中运动功能疗效评估中的应用

	4. 结论
	参考文献

