823 &(BEFND 507 jan., 40(1) 123
Fudan Univ J Med Sci

B T & W = vr 5 W B 22 AR Rl BGE T ik &
ERM S AR R

B Mz T A (FR)
HRZM BB L E¥F L 200040)

[#EZ] 2 /%5434 (transcranial magnetic stimulation, TMS ) J2 —Ff A 42 A R 0 B0E% A, 3 3 368 i 1t o Jbk v
Yy, 5 1 28 50 2% A s il DTG 52 il fisi 9 AR S & i 2. ARk TMS ) 2 W FliAc iz s B 5
M L DA 025 T i I 0 4 B A A RIS T Hh R M A s R T 0 — R R . AR TS A T M 2 o B AL e S
A A o AR AR SR n] D A A IR A BT T IR ST ROR o AR SCE S 48 TMS I JH B B e SR A, 4 AR T R
J W) 5 B 35 W e B AR AR S U0 RIS TMIS TR 97 I A< b 0 7 38O L i, DA 25 B A= B ) g PR A il e 2H 4L e
Ji0 PR N D) R T 2T A0 1 U A B R, R IR I A0 TS YA 97 s 4 i 9 7R AL

[X#iF] LMmuil(TMS); s AY5mEY; RE; s

[FESZES] R741.05 [xEiREmE] B doi: 10.3969/].issn.1672-8467.2022.01.018

Reaearch progress on the mechanism of transcranial magnetic
stimulation in the treatment of stroke from the view of biomarkers

XU Shuo, JIA Jie”
(Department of Rehabilitation Medicine , Huashan Hospital , Fudan University,Shanghai 200040, China)

[Abstract] Transcranial magnetic stimulation (TMS) is a non-invasive brain stimulation technique that
affects brain metabolism and neuroelectrical activity by applying pulsed magnetic fields to the brain to
induce neuronal excitation or inhibition.In recent years, TMS has been widely used in the assessment and
treatment of post-stroke motor, speech, swallowing, cognitive and other dysfunctions, which is a hot topic in
brain modulation research. However, its mechanism seems still unclear. As measurable and objective
indicators, biomarkers are often used to analyze treatment effects. In this review, we firstly introduce the
theoretical basis of TMS application, and then use the changes of biological markers before and after
treatment as an entry point to explore the efficacy mechanism of TMS in stroke treatment. We summarize
and generalize the mechanism of TMS treatment in stroke from four perspectives: neurophysiology,
functional MRI, tissue cytokines and functional near infrared spectroscopy.
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Neuroelectrophysiologucal indicators
MEP; RMT; CMCT: CL: EEG

Tissue cytokines
BDNF; GFAP; GABA: IL-6; TNF-a

Motor dysfunction

Cognition dysfunction - Swallowing dysfunction

Language dysfunction

Functional near-infrared spectroscopy
fNIRS-Hbo,; HHb; tHb

Functional magnetic resonance image
BOLD-fMRI; FC; fALFF: ReHo;DTI
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Fig1 TMS treatment of post-stroke dysfunction and its biological markers
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