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HWE B ARG B B 2 22 R B R ((DCS) Ao AR o A8 M o2 ] i3k (FES ) &7 % %33 3 o ik
Fo TR AR, F ik BFSNEEM IR & 566 R RAAZ 3 ALEL 5 A B 40 21 4] (FES 4
204 e tDCS LB 154) , 32039 25T h s T Fe w MR 897 . Rl 40 % 4552 (DCS F ¥ FES 877 , FES 414
2 2B (DCS #2 FES 38 J7 , tDCS 2A4% % (DCS Ao % &L FES 78 97 ,3 413474 97 20 min/ K ,1 K /d, & 434 47 12 d.
AT BT BT 6 KA I 5 12 R R A T L Fugl-Meyer 12 3) ) 7% % (FMA—LE) \Berg -F #r 2 &
(BBS) #4731 4% , B BF 278 77 4T )6 R A 30 & Tl X AUF & F 8 s dk . SR 32008 77 a7 — A 4 . EMA—
LE.BBSAe3h AT #r36AF F M LA, 2 F A% H FENL(P>0.05), BT 3AZ R LA THH, £iEFhF 4k
FEAE P, 06T )G 3469 FMA—LE 3 REE 77 B 18] 2 KA & &, 5 g7 aTbbik, 2 A 44t 5 & L (P<0.05),
123202 A6 A pba 200 2 F A% FEL(P>0.05), E-F# 4T RIBE P, 857 )5 32009 BBS+F
MG F AR ERE, 5EF A E 2R A% FEL(P<0.05); B A 3482 18 BBS T &b
BRI T AR E2BRER MR FWH, ZFA RN FEL(P<0.05) . - FHR XM K T 6 MR A
PR (SOM) AL (VIS) (T B 58 (VEST) (AL AR #i (PREF) | B 38 464~ 3K, 42 4~ (SOTC ) A= 3& 3 42 %) ] 4%
224 (MCTC) P 6940 M 1b 45, B 2894 97 & VIS.VEST .SOTC F# MCTC A 5 58 M A A B &, 2 F A
%t E L (P<0.05) ;7577 J& FES 469 MCTC % & 77 Al B &, £ A 4t 5 & L (P<0.05) ;tDCS 4865 VIS |
SOTC 2 AN IARB G BT MARARKE, 2F A% FEL(P<0.05), S ELAIARBTF /G LK £
F R G FEL(P>0.05);34 018 MCTC £ E I £ZFALATFEL(P<005),AFHEFETFH
#2428 (P<<0.05) , Mo A -F AT 35 AR 4L ) bL 4 2 F R4 5 & X (P>0.05), £&#:(DCS A& T EFAT AKX
&9 v9 18 18 FES 3 tDCS Fl # FES 76 77 3 fe B & M sMMG W L B m Je % % T ALiE Sy Dh ek Ae T r o g Bl P AL E
E P @A B EEL, A BRI KA FeE TR AR £

XEIE WM SR AR R e R B Vs T B S At T A

BN 455 1 Fii fii 482 473 (traumatic brain injury, TBI) , RE2 UIAH G, 5 SCHk 2 B Berg Vi &2 2 0] T A
MFRBG M, R AR A I T A )8, W NRBR Bemh il e p R D AT s AR B A I Y
M EERREZ " WM IR RS DR AT P REXT T R Bk AR, Bk v A AR T A

SIRRE: BB, BRDUE, TR, 55 . 28 P i i P 38 ) 20 PR PR Sy B M e AT A S 03 S84 12 S SRR Rl DU RE A 520 [0 . R 24412, 2022, 32(1) : 10-17.
LU X, CHEN H B,DING L J, et al. Effect of tDCS synchronized FES on lower limb motor and balance function of traumatic brain injury patients with hemiple-
gia [ J]. Rehabilitation Medicine,2022,32(1):10-17.
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PR HHRTEZ AR T B, DR
1 (functional electrical stimulation, FES) J& 38 15 %} 5%
e G JE 32 B 22 it DA T TR UL PR e 4,
AT REPESIE . R ER C AR R IZ A T X Bk
A UK S A R A S 2 R R By B
RN ZE R VRS A VAT AR FRATTREAE 1
FHI T I W A7 B B0 T i 22 38 18 ) fig e Fa )
PO i A rp R AP AT DR A B R G E R I
IR B AR B 1 T 22 Ao R 5 300 R i
T IR RRAS B o 280 EL It FE ORI (transcranial di-
rect current stimulation , tDCS) J&— M2 ATERY , P4
IR Rz JZ 24 A M RN 53 filh T A M ) B B RS B
PRI AT A B2 25 BFAR B0 mT 40 ) B 2 % Ak
P FEL I R A o S VR AT RS st . FRATTRE
T A AF 5 11k B 2y R v ) 0 i 4 43 5 0 26 AT 2
REAT I YR AR A R 20 1 R R 48 v K B
2L R B A PR B RIR YT BE A B T AL, 2
V-7 T RE i AR UL JCHGE o A SR IR G N 28
LA R REORN T e R R 2 AR T BOR R L
XoF Hiki A3 28 25V D e R e AR

1R

L1 FBlirEbadE

L11 PABRHE D ABEIZ Wk i o i o .
) BRI P A AR , ST B Brunnstrom 43 #1541 ~
V1@ AR 3~6 D H ;@ 4R 18~65% (5 il

ST =1 9%, 64T 5 fE Holden 3 9 =2 4% (A] Wi g
VAT AE 20 min) 5 © JoRE | TCIRGE B AT T ™
NI BEREAT , 7] 2 8 i i %6 AMT=7 2305
@ T AL il T B A DR ;@) B A
FHEBMERE .
112 HEBRARME O Kk MR A B Rk b
ol Y 5 I FL R K 5 ) BREAJE ILEE LK J) MAS=
395 (3 5 WA AT RE 1 ) H Al e 22 LR A ST
1.2 ¥k

AW 5T S0 i B P Bl AL X IR AF 9T, 158 B 2018 4F
7 H—20204 1 A 7T & = JUi Rk e B A2 2 24 AL
A B ) P $3 405 R 3 o RS L ARAS T AR = L
FHEBE B A0 PR ZE 51 2 W AL LA (5. 2018(5) ],
I 2L 7E H DI PR A 56 7 v O R GUE (TS
ChiCTR1800018925) . i ¢ I [a] , i 2% fini 4 115 28
189 10, 744 N L bRl 87 19, 24 45 6 HE R s
25 ), 8 A4 LR ) 62 161, o 6 491 DR oK 58 T
TR S, 36 56 B s gy A geit, Hoh B 42 49, &
141, ¥ W45 BHE 0 MR 4L FES A ATiDCS 41,
Hor [ 254 21 5], FES 2H 20 4 #1tDCS 2H 15 ] . %%
W 2 AN ) BE I 2 (mini—mental state examina-
tion, MMSE)ANFF 5 IE A 70 A7 , PEAT 0 B0 ¥ I B4 7
BADRIZE Ty 2550 BT s 0 AmRED | SCAL R EE EAT xR
55, 34— ek A, 22 SR RS E L (P>
0.05), Attt W1,

F1 3H—BHABLR(%), (3+5) ]

Table 1 Comparison of general data in three groups [n(%) , (%+s) ]

. P51 R

21 5 1% 7 % EE /% = e
EEZA 21 15(71.43) 6(28.57) 49.01+13.22 10(47.62) 11(52.38)
FES 4l 20 15(75.00) 5(25.00) 45.85+12.64 6(30.00) 14(70.00)
tDCS 4 15 12(80.00) 3(20.00) 51.80+10.86 5(33.33) 10(66.67)
Y2/F 14 0.349 1.000 1.509

P4 0.840 0.375 0.472

b . e Ak AR B

4 5 1% e/ H NERT hm FERUL MMSE/ 43
EEZZ 21 2.69+2.10 7(33.33) 13(61.90) 1(4.76) 22.62+8.89
FES4] 20 2.48+1.41 6(30.00) 11(55.00) 3(15.00) 19.254+10.87
tDCS 4 15 1.6341.26 6(40.00) 7(46.67) 2(13.33) 19.00+8.90
y/FAl 1.865 1.896 0.861

P4 0.165 0.755 0.429
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2 7 &
2.1 B Uitk

ST 2 YNRYT M LR SR YT AR I
filt b, [ 4 41 45 T Sk 3 DCS 697 W 4 F % FES ¥4
7 s FES 4125 7 S H8 & B DCS IR T R 20 T i FES ¥R
JT7 stDCS 4145 T3k ¥ (DCS VAT [l 2L F % et FES A
7o 34UIIAIT 20 min/ WK, 1K/ ELEIRTT 12 d.
2.1.1 tDCSYRYT  RHIZEE Soterix A R4 Y 1 X 1
tDCSVARITFAL, 2 7 K/ R 5 em X7 em K
W 7E 0.9% HE FEE K th 78 4R LA BHAR BT 1
W19z 3 B )2 B R T AR IX (M1 X)), I T
XA ARHE b 2% . HIAtom B 2 mA . 22 fil gt
e R 7 A ], SR FHRC A8 L 0 O I RE
2.1.2 FESIRYY TRIEWATERE T HITFESIRIT .
SR HIDYH 1E FESAX (N LR W A7, By AT, B
51 P2-9632) , Jl LR 23 i) T O 0TS TS i
JUL BV Sk AL L JHE o L B e — =k Wiz B s BB AL . i
Uk LB =Sk L2 ZH AL IZ 3 AR T 6 em X9 em
FLH A5 HER WURN RS BT AILZ 8l 5 R 3 em X5 em
Wt o FESIBTF ZHC U XS R T , 7% 30 Hz, ik
B 200 ms , HL i 3R BE LA ST 32 0 B, 2 BRI I
HL A R A B R AR ] ARG 7 100 ) A 33
AT AL I H A 111
2.1.3 [IBRIT A O B A 5 IRDCS
PRVEPRUERE 2 47 tDCS HUB , B T L AR /R LT IE 5 i
TN, T T ] R B D) e FES A I
FPFIILPA A7 B, I e 8 B s IBL AR, el e S S 4
@ [l 25 41 [F] B i 3l tDCS IR I7 UM FES IR 74X, 44
Jo BRI FES JlRR I 2 27 58 B (1DCS &R YT
Se i B2 AR IR B I, FES 2 B0A TR B R
T ZE BN s @ J5 3k 2 3 IGITAS , 37 2T
175E (RIDCSIRYT (FESIRYT AT EZRIAII #47) .
2.2 VR Jiik

@ F A% Fugl-Meyer iz s T EETE 4 ( Fugl-Meyer
assessment of lower extremity , FMA-LE) ;@) Berg -
15 ¢ (Berg balance scale, BBS) ;@ Bl 25y Y
K IR B Natus 23 7] 4 7 i) Neurocom Balance Man-
ager System ZRGE (WLIE 1), Hrh FMA-LE 1 BBS T
TBITHT JRITHE 6 KFNAYTEH 12 K473 RIFE , 3
AP TIRITRTE AT 2 P . TR A3
H 275 = 07 DEAR 58 W, B A PEAl B B g L 1) 8
I, ELPEAS 35 AN I 58 & 09 40 4 SR 9T Ok .
FMA-LE B 3744 2 WWSCHR[13 ], BBS B IFAG 2 WL 3C
BRL14] . B8 VA7 D RE VT A0 45 J8ut 4 6 A5

12

AARIERE ASE | BT RE B A S 25 A R 18
B S i a M, 2Bl s e .

E1 Neurocom BT R L%

Figure 1 Neurocom balance manager system

221 B s s iﬁ(sensory integration test, SOT)
B AFPIRET @ RS 12 B R 3k 57, 0 5 1
BT BE 5 A A 3 o SRR SZ 4 ] Fof 4 471 4 114 B
J1o @ AR 2: W By, BR A, HAEA AR A
JE R G YERTATRE ST . B R 3 SR8 B
TR ASAE B 5230, A I8 IS B, O T Hip
JERARYER P RE T . 7E T BB E T @ Ik
B4 IR, A BEEO SR 3, MO e A
HIRESE R AR TR RE ST . @ IRAS S ARG T
V-5 Bt E O S Sl T RS B, AR T BE i AR G 4E T
i @ RZS 6: MLFANT- 5 #BE E O RS 5 K
SO LE 0 1 T BE 8 2R G R AT
HRAE DL B 6 FotR 28 AT 3155 45 8% 32 & 1 1 i 15
41+ D ARRJEGE (somatosensory cues, SOM) : SOM {H
TR 274K 38 1, AR B3 1 AR v O 45
AR . @ M (visual cues, VIS) : VISTHAE TR
A4/ 1R B B L R R A R B
3 Fij 2 5 (vestibular cues, VEST) : VEST {8 %5 FIk
A 5/4RA8 1 AR B 1B AT E v DR A5 P AT )RR
@ AR # (visual dependence preference, PREF) :
PREF{H% T CIRA3HIRE 6) /R 2+ R 5) 4K
B HTE R TP Z W DA e 15 S
MIBETT . B BSE G5 A LR A (sensory organization
test composite, SOTC) : "4 T A 1537 I 4316
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HITAPLR S A RS AR AR SE
BLAHEN .
2.2.2 iz shFE IR (motion control test, MCT)  #F
ity 58 3 E LSRR 3R 1 S AR B B 7 A A B B B
SN RETT BT o Nl ST A6 b iR R A%
TR A 2 K ) i R ) S5 7 11 % 3, H i 3 i B AR
P LR E 10 B F shR g, eI 3 vk, — s B 4y
A FERE M, 2.8 deg/sec; FAFFRIE L 6.0 deg/sec;
AT, 8.0 deg/sec.
223 iz g K ZE G (motion control test com-
posite, MCTC) iz Bl Hl i 1 25 51557 o
2.3 Gk

>R 1 SPSS 21.0 #1 Ak BEAT R GL i1 347 , 1 Sha-
piro=Wilk JE X TH R GERM T IE SR S, 776 IE &5
AT TR (24s) Ko , AFFE IES AT TR
FH rb A E (A 4350 80 #5328 , 43 S 50R G ESCR 43
(%), THREGORMA R LA, R U7 22 F a5
AN R SR I T AE S B AR B0 . A MR YT I

Jei FE 3 BE X AR AR ¢ 4G 56, ANl I A5 1R I I R =
BORLAIRGES . BRI ALIA] F e, R AR . 1t
ORI R« R R A R AR A B N A
A IEAS 0, FRATH BBS .FMA-LE #5847 FH 1 4%
XTHOY XA T A5 5 47 5 00 2 5 25 50 B, W L
R LSD—e K56 . LA o =0.05 1 Ay 21 6] LA Ao A
K HE

3 & R

3.1 34l FMA-LE ikrlts

WL 2~4, 3L NASIE] B ] S PR LL K, 22
S8 L (P>0.05) , I A28 5 3 & 2%
RAET, IR 3 EE M &SR #3341
FMA-LE ¥JBEHT ] 28 b 2 1 25 T = i 35 (F=28.424,
P<<0.001),ZSFAGI¥E L HLA N LEER
Tegi it r i X (F=0.453, P=0.638) ; A [6] B [a] 5 L
i HAME R 22 R G453 L (P>0.05)

AR = (JRYT 6 K —IRITHN) /IRYT T X 100%

AREAR 2= (JRYT 12K —IRITHT) /IRYT T X 100%

*R2 3BT AERE 2 H FMA-LE 545 EE % (x+s)

Table 2 Comparison of FMA-LE in three groups before and after different time treatment (x=s)

=R
o0 5 it B T ES IR 12 Fgm“ﬁwﬁ@
[F]20 20 21 19.62+4.92 20.914-5.58 21.9145.57 0.958 0.389
FES# 20 21.05+6.86 23.1547.36 23.5547.38 0.695 0.503
(DCS 4 15 20.00+8.65 21.2749.11 21.8748.85 0.173 0.842
Fii 0.241 0.542 0.342 — —
P{H 0.787 0.585 0.712 — —
#3 FMA-LEEGRHMEENEREEMNNFTESH
Table 3 Repeated measurement ANOVA of FMA-LE in three groups
A2 SRR SS df MS FAH Pld
A 0.335 1.516 0.221 28.424 <20.001
HNAE S B[R] < 20 51 0.009 3.031 0.003 0.399 0.756
% 0.625 80.331 0.008 —
YA QE%IJ 0.361 2.000 0.180 0.453 0.638
2 21.125 53.000 0.399 —

®4 3AEFMA-LEEIREU RGP, (Pys, Prs) ]
Table 4 Analysis of change rate of FMA-LE in three
groups [PSO(PZS’P75)]

415 AR

T2

[R5 0.00(0.00,9.93) 8.00(0.00,17.62)
FES 4] 4.61(0.00,16.52) 7.94(0.00,20.54)
tDCS 41 6.25(0.00,13.33) 11.11(0.00,22.22)
Z1H 0.749 0.084
P{E 0.688 0.959

3.2 3BT A RN R KUY BBS $ibnbbis

g5 WoN | BET R AZ 1L, & 41 0 BBS F5 453
W E TR LA A IR T I RE W O R Y
P UIRE, 22 A SRR L(P<0.05), W35, &
225 R R AR VAT RCR A T FES 41
tDCS 4, 2 74 Geit2¢ 2 L (F=3.277,P=0.046) ,
HBEGYT B3I, 22 7 HA 1248 L (P<0.05),
36, FLER 3 Al ml A LT UL, 3 41 [B) BBS 45 #r
AR AR 24 M 2R A SR E X (P<

13
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0.05) ; H 220 [a] 9 5 LA 4k SR nT 45, R 2B A8 (b % 1 tDCS A ; AR L R 22 F ST L (P>0.05) .
BEFTFESYL, R A% 2 B E & T FES4 . W27,

x5 IHERT AR E S BBS FEARELE (5+5)

Table 5 Comparison of BBS in three groups before and after different time treatment (x=s)

4 5 % ERARil] HITH 6K RITH 12K E P
BEZ 21 29.71410.08 43.91+4.96" 58.24+8.09" 66.883 <0.001
FES 4] 20 34.35+11.26 39.30410.21 42.35+7.96" 3.322 0.043
tDCS 4 15 28.27+10.19 37.20+9.76" 39.53+8.68" 5.797 0.006

FAH 1.669 3.030 29.009 - -

PAH 0.198 0.057 <0.001 — —

T SYRYTRTELEL, 1) P<<0.05; 5IRY7EE 6 KILAL,2) P<<0.05; 52414 ,3) P<0.05.
Notes: Compared with that before treatment, 1) P<0.05; compared with that after 6 days’ treatment, 2) P<0.05; compare with the syn-
chronous group, 3) P<0.05.

*6 BBSEMHESENEHHEABNATENNER
Table 6 Repeated measurement ANOVA of BBS in three groups

AR S SRR SS df MS F1{i P
isf ] 5.924 1.230 4.818 100.796 <0.001
HNAE ST st ] >< £0 1] 1.330 2.459 0.541 11.316 <0.001
R 3.115 65.176 0.048 — —
2H 5 1.190 2.000 0.595 3.277 0.046

2 i) Ap S
s iR 9.627 53.000 0.182 - -

x7 3EIEBBSIERENESTLRP,(Py,Ps) ]
Table 7 Analysis of change rate of BBS in three
groups [Pso(st’ P75):|

4 Bk R A2

[FI2541 21 43.33(18.14,81.65) 97.14(48.78,148.49)

FES4l 20 13.10(2.75,30.10)" 25.75(7.68,46.59)"
tDCS4l 15 27.91(18.52,53.85) 30.23(22.22,73.91)"
VAL 12.787 22.105
P 0.002 <20.001

- SRHEP AL 1) P<0.05,
Notes: Compared with the synchronous group, 1) P<0.05.

3.3 3P REVEAL LLER

B 8 45 A1, 3 AP & FRAn 4 1] L IR
SR 6 MR ZE R G F 2 L (P>0.05) ;1777
JG SOTC MCTC 28R [ 25 A St m L (P<

14

0.05) , HZ1 [0 He e 4h 2R nl 15, SOTC . MCTC 24~
EARE A H ) B 3 = T FES 4 1DCS 4 .

6 ™48 bn 4 IR YT AT I be s - [R5 20 1Y VIS,
VEST.SOTC \MCTC 3£ 4 4~ P 58 45 16 J7 10 5 25 55
HEi2E7E L (P<0.05), HYEI7 G & TIRIF il ;
FESZHH MCTCHEtMAIT TG 2R A gt 2 L (P<
0.05) , HiG¥7 J5 IR TR Y7 1T ; tDCS 4111 VIS, SOTC
2 FEARIRITHING 2 78 S35 L (P<0.05),
HERGIT G @ TR Tl . Hadll &8 pni6 7 in
Ja 2R s R L (P>0.05),

FH % 9 Z5 S AT A5, N FH B RIS 56, 3 28 a) - i i
FRARAER T , MCTC AR L R Fg bR 22 A GeiT2# i X
(P<<0.05), [Al2E A8 b % 2 |8 2 & T FES 41 .tDCS
4 (P<0.05) . Ha Vfifsbrd a) i 22 5 e ae it
248 L (P>0.05),



F R 2 LA R ) A R PR S R L RO i 40 58 7 a3l D R ) B )R )

®8 IHEFEIEIRILER[ (x45) Py (P, Ps) ]

Table 8 Comparison of balance function in three groups before and after treatment [ (x+s) , Py, (P,;, P;s) ]

o W SOM VIS
43 Bis — oy y— ey
[] 521 21 0.95+0.05 0.95+0.03 0.82(0.73,0.89) 0.90(0.82,0.95)
FES 4 20 0.95+0.04 0.97+0.05 0.81(0.66,0.86) 0.83(0.76,0.90)
tDCS 4 15 0.97+0.05 0.97+0.06 0.77(0.00,0.86) 0.86(0.80,0.91)
o . VEST PREF
S v ey o — oy
[) 2521, 21 0.00(0.00,0.63) 0.64(0.00,0.74) 0.98(0.88,1.05) 0.98(0.96,1.03)
FES 41 20 0.60(0.00,0.72) 0.66(0.00,0.77) 0.98(0.79,1.03) 0.96(0.92,1.12)
tDCS 4 15 0.00(0.00,0.74) 0.64(0.00,0.72) 0.93(0.84,1.01) 0.99(0.82,1.02)
. SOTC MCTC
a5 o v— oy py— oy
[F]25 41 21 53.00(44.00,63.00) 75.0(59.50,85.50) 135.00(118.50,148.00) 163.00(153.00,177.00)
FES4{ 20 60.00(46.00,74.00) 59.0(54.75,67.50)" 144.50(128.25,153.25) 127.50(119.00,134.50)"
tDCS 41 15 50.00(36.00,64.00) 61.0(47.00,68.00)" 147.00(120.00,155.00) 138.00(111.00,151.00)"

- SRPA 1) P<0.05.
Notes: Compared with the synchronous group, 1) P<0.05,

R 3HBFEIEREURSTP, (P, Pys) ] %
Table 9 Analysis of change rate of balance function in three groups [P,,(P,;,P,;) ] %
41 3 %k SOM 254k 3R VIS AL VEST 254k %
[F2540 21 -0.08(-2.79,1.08) 11.20(0.00,55.45) 5.53(0.00,42.35)
FES 4 20 —0.01(-1.44,1.64) 0.33(-4.26,21.55) 1.79(0.00,29.00)
tDCS 21 15 0.40(-1.67,3.29) 4.95(0.08,18.21) 16.38(0.00,21.48)
AL 0.781 3.368 5.531
PiE 0.677 0.186 0.623
4 5 %5 PREF ZEfb 3% SOTC A8 fL#% MCTC 2 fE 3%
[Fb4 21 -1.14(-17.94,11.04) 13.42(0.00,37.90) 0.20(0.10,0.30)
FES# 20 2.05(-8.92,23.16) 6.58(1.23,17.95) -0.09(-0.18,-0.07)"
tDCS 4 19 0.59(-19.23,20.66) 17.39(4.62,40.43) -0.07(-0.16,0.05)"
A 1.829 0.947 12.787
P 0.401 0.623 0.002

- SRPHRE, 1) P<0.05,

Notes: Compared with the synchronous group, 1) P<0.05,
4 i i

AR ST S B, [ 26 3T aDCS A FES, AT DLk

BERETRE ), U R GE R R S G e
MBSz sh R RE S o P e O 7E S LAl
N PA SR /N S SR AR AR T ) R A RE ), P4 o)
SR T AL E | T AR A A B A e 22 2R
GL(CNS AR — L FE . i TG Gz s AL
P B 2R G0 2 () 5 2% 32 4 2 WL T e 550 ) P 8 ke
TETBLEF PEER W P2 R LR ECPfise
I3 A8, QAW T2 I OC dB o R as Bl R

2P ) OISR LA RN s FRRT R RLEEL S
Sy i I S TBI SR 3 B ™ B4 2 — |, PR F
A Ik ST R A BT H WIS Bh AR
ALEE A B AT AT e R SCHk I £l R A
v FE RS E T L IFRAS AU AR e £ a2 3
70% FIA B4R A L 20% Y RITRE Fir AT 10% B9 3058 Hi
AR BT X — & B, AR EGE R E R 48
JEAE U ST I AR AT B R Y B E RS ke
UE R 7] B i) 55 A B L R o A/ B A AR SRR BT
SEAEPR SIS L B SRR R S AN L A R 40 B S B
B2 ML I 3z Bl AR 25 ol AR Bh 48 R B8 Z2 A J2 T p
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2] YR | i RRR M B v T A At AR 11 SF- £y
e 10 R, 2 AT DO RE B R X 3 B Y ek
24 B S B A AR R o

e s R — ARl 2 A 2F B 22 S
AT, HA B I 9T 2 SCR)T R B I R N R
B AHIFSE B (Y DU T T R i SR
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ABSTRACT Objective: To observe the effect of transcranial direct current stimulation (tDCS) synchronized with normal walk-
ing pattern based on multi-channel functional electrical stimulation (FES) on lower limb motor and balance function in patients with
traumatic brain injury hemiplegia. Methods: A total of 56 patients with TBI and hemiplegia were divided into synchronous group
(n=21), FES group (»=20), and tDCS group (n=15) by using sealed-envelope randomization. The tDCS group was given head tDCS
treatment and lower extremity sham FES treatment, the FES group was given head sham tDCS treatment and lower extremity FES
treatment, and the synchronous group was given head tDCS treatment and lower extremity FES treatment. The treatment was 20
min/time, 1 time/d, for 12 days. Before treatment, after 6 days treatment and after 12 days treatment, the following scales were used
to evaluate: Fugl-Meyer assessment of lower extremity (FMA-LE), Berg balance scale (BBS), and Neurocom Balance Manager Sys-
tem. Results: There was no significant differences among the evaluation results of the three groups before treatment. After treat-
ment, compared with those before treatment, the FMA-LE scores of three groups were significantly different (P<0.05), but there was
no significant differences in FMA-LE among the three groups (P>0.05). Compared with the three groups before and after treatment,
BBS scores of the three groups were significantly different respectively (P<0.05). Compared the tDCS group with the FES group,
the differences in BBS scores of the synchronization group were significant (P<0.05). In balance assessment, compared with those
before treatment, visual cues (VIS), vestibular cues (VEST), sensory organization test composite (SOTC) and motion control test
composite (MCTC) were significantly different in the synchronous group after treatment (£<0.05); MCTC was significantly differ-
ent in the FES group (P<0.05); VIS and SOTC was significantly difference in the tDCS group (P<0.05). Compared among the three
groups, the change rate of MCTC was significantly difference (P<0.05); there were no significant differences in other indicators (P>
0.05). Conclusion: The three methods can effectively improve the lower limb motor and balance function of patients with traumatic
brain injury in chronic period. The treatment of tDCS with FES is better than the treatment of tDCS or FES alone in terms of some
evaluation indicators.

KEY WORDS traumatic brain injury; transcranial direct current stimulation; functional electrical stimulation; synchronization;
motor function; balance function
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