PHAEACZFE 202148, 45364, 45 108

27&

R i FURI S D REVE LA AN R 2 Ak

o AR -

fivi 2 s e S i D R A2 ) RIS S5

i ARE A R F R RKK BB

e

B 8 R I REVE T Z0 A% 5 R (functional near-infrared spectroscopy, fNIRS)5 25 MLEE 4 /5 B i H )i (tran-
scranial direct current stimulation, tDCS)‘5TjBEMEHL fil# (functional electrical stimulation, FES)AJ/NIRIHT LA
VYT N A HRERE 8 B W 9 B0 T (primary motor cortex, M 1)L i % 422 (1 RV 52 0

T3k R A Bk BB 15 455 AR v A A T i e AR L AR T B4 IDCS YR YT B4l FES 1R YT (tDCS Al
FES [F3497 . S6 tDCS J5 FES BHFRYT , A0 T304 Lk, DEIREE R 2 K . T TR 2647 INIRS £l , #8 AINTh e
¥ F% (resting state functional connectivity, RSFC)>KFHAH I/ I T KIS A9 &2 24 M 4543 M1 . F1) FH NIRS-SPM T
HALT SR A 30T S0 A 2128 11 i 8 51

ZER . R IR BALE FES 16T (ADCSHFES [ #9477 ADCS_FES VAT R i I X 5. 2 T 240 tDCS V47T (P=0.023), 1M
tDCS_FES IS EIAY7 N IR XK 5225 T840 FES 167 A tDCS+FES [Rl 31697 41(P<0.05), AHIE /M R A [FNAYT 7
A8 3l XM 6 B F FC ¥4 T HilRiHE 2 , MKk 9 tDCS_FES AT B2l FES 1497 JFES+DCS [F] 4477 | Fhal
tDCSIAYT o EIEHr B Bl tDCS B FES 1677 16 a4 Jy 4380 /N By IR RE EE A AB) , tDCS+FES [F 4677
A2 A5 EE O A X R T2 4l IEGA YT , tDCS. FES B VA7 15 M5 i DX 34 %y T e ] Wb o

£5i8 . tDCS B FES WY BAisl AT 7 HIREAS [ P 3 1 5tk 2B R I D BB RN AI0Ae 488 s BB 3 198 8 B T s vk L 1R
LI R 2R tDCS_FES I JFRYT A B T i1 2l X i i 22 D e i 4

SRHEIR) LU F R DO RE PR LN s ST LT AN AR RS s I b TN BGE BT g

RES S :R493,R743.3  XEAFRIRAD:A  XELHS:1001-1242(2021)-10-1213-07

Short—term effects of different time sequences of transcranial direct current stimulation and functional
electrical stimulation therapy on brain functional connectivity in hemiplegic patients/HE Xiaokuo, LIU
Huihua, YU Guo, et al./Chinese Journal of Rehabilitation Medicine,2021,36(10): 1213—1219

Abstract

Objective: By using functional near infrared spectroscopy (fNIRS), we investigate the short-term effects of dif-
ferent time sequences of transcranial direct current stimulation (tDCS) and functional electrical stimulation
(FES) on functional connectivity of the primary motor cortex (M1) in post-stroke patients with hemiplegia.
Method: In a self-controlled study, 15 stroke survivors who met the inclusion criteria were successively treated
with tDCS alone, FES alone, simultancous treatment with tDCS and FES(tDCS+FES), and sequential treatment
with tDCS followed by FES(tDCS _FES). Each intervention was performed once and with 2 days washout peri-
od. The fNIRS was measured before and after intervention. Resting state functional connectivity (RSFC) was an-
alyzed by Pearson correlation analysis and complex network analysis was based on Graph Theoretical Network

Analysis. NIRS-SPM provided activation maps of oxyhemoglobin (HbO,) between different intervention methods.
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Result: It was significantly higher activation maps in FES alone, tDCS+FES simultaneous treatment and
tDCS_FES sequential treatment than tDCS alone (P=0.023). And the activation maps in tDCS FES sequential
treatment was significantly higher than that in FES alone and tDCS+FES simultaneous treatment (P<0.05). Cor-
relation analysis showed that the FCs in related motor cortex increased after different treatment methods than
before, tDCS FES sequential treatment, FES alone treatment, FES-+tDCS simultaneous treatment and tDCS
alone treatment, respectively. Graph theory analysis showed the local/global network efficiency and small world
were similar between tDCS and FES alone. The simultaneous treatment of tDCS+FES can improve the brain
connectivity efficiency to a certain extent, which was better than that of electrical stimulation alone. The se-
quential treatment of tDCS FES was most obviously in improving the connectivity efficiency.

Conclusion: The single or combination treatment of tDCS and FES could enhance the brain functional connec-
it was recommended to use

tivity and efficiency, and improve the motor cortical excitability. However,

tDCS_FES sequential treatment in the clinical application, which would promote the recovery of cerebral nerve

function connectivity.
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