AR R A 5 R AT kA 2021 4F 4 H A 43 4545 4 ] Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4 - 289 -

L IR

222 Pt L it PR SRR AR N T I 2 b R s R R
07 B L IR

P 2 PR A R U A R e R B R R LR
WBAZAEH . X & 3, Email ; liuhongliangkf@ 163.com ; 3544 A% , Email ; pmr@ tjh.tjmu.edu.cn

(FZ] 2500 R (DCS) 2 —Fhili T AR B AR R AVER R $OR , A ToB) AE5E 2% MK
BRI SR o IARR (DCS BB i 5| AR IGST S, HAR A rb (5 M2 D RERE AL vh B BTN T B 22
AR phy [ A IR 20 v B A o 22 98 4 S A DG BT ) & RAEARUE R 7 T ik 48 T, il R A R e R 5
Bl PP I PR UESE KA IE 4 BT, P22 0008 5 i 3T, DA i 2 b B 19 1DCS RS IR YT B Ik I IR 4R

[&$#iA] SmiamERE,; ked; HRE; R
HEMB . FRE SO AR5 H (2017YFC1308500)

Funding ; National Key Research and Development Project(2017YFC1308500)

DOI:10.3760/ cma.j.issn.0254-1424.2021.04.001

i 25 e g — o 7 i N IS Ml R e, B
JE KAt s R PLE A, | = g AT
U6, 25 1 I H 3 ( transcranial direct current stimu-
lation , tDCS ) 1 R — i T A ZE A AR A ik ) 93
B AL N TG R B oA 2R A
RIVERZD S, 34K B 25 «DCS 7E i 2% Hh
ZUIRERRE A By R FH B WG 2 A 0 3R T A A
W G I 1Y (DCS R YT R AT R s,
A TE H [ PG 2 o R A R 28 1 4 A R DG T 1Y
LBRANFIEE I E #4851, il RER R I K
WEFEEHE | PEA I DR GIE 4l K 40 W Tk 35 o o, P28 1118
JE T, DA A i A v B 2 1) DCS AR YT R i
KR4GS,

AHLREBAEE R BR

AR Z TR 85 19 (DCS FEEIRYT, N
2 v R R A S R rh M 22 D RE K S B LI A Y
TR LI PRAFIE B2 Uk

ALIRFNTHE

AJLRHITT R S /K JE 15 ( Delphi method ) , B 56
FH ] PN A7 P B A R 2 R 4 S5 D SR i) & SR 3 [
WHE I LR A AH SC ), 1 i & K IR R Gi ke
RIGIRBEFEUESE PG I R IR 9%, 58 3 #81)
W, [ 2 I PR UE AR 25 90 M HE T 90 TEARS R IR
IS AR o 8 R IE B2 27 (0 D7 | 45 tDCS TR ik
A R R IR YT T R N U 5 A AR B A A

Embase ,PubMed, Web of Science, Center for Reviewers
and Dissemination Database, A& SCHKFRIERLTE . DA
i e £ 2 AN G s @B BT S BEATL X BRI R
5T ; T TN tDCS 1RY7 H A ; @ Xt 4] A5
25 I R O AR R F I Re RS s UihE |
INHIZHRESZ A PR AR R i RN g | 1 A B
JoReZEd: T ARG GRADE UEH8 5 f2t R ¥ 4 9 4%
ROITIE AR R ATE SCHRIESE 517 70 S AR
TEPE S5 A 36 . O —3E 5 0 £ 552 1 R00 (i 423
RO A THE ; @ ——X O A THE A T AE R R 1S
O, BIEA W ReHE Al T HE (B AAAE =3 22 F iR
KA AT REME ; ONR—X PRk T HE B 5 FEEE A BR,
ELIE AT g 5 A A 22 53K s @R AIR——X TR0 Ak
AL A E O, BIER T RE S HEZE R EOR,
WA A1 45 . Osi—H B 7R 04 e 1) R T e
SR T H 5 @55 —— T T il A B AT |, 5 T8 ot
Tt (e (IR A TR 1 S s I BERE >

tDCS JF3B K {E AL

tDCS VA7 & — MR I & 5% B B HL (0.5~
2.0 mA ) P& A Bz B 25 oC IS SRR A PE R 2204
A H A BEAE FHAL ) 2 X6 A 22 o0 6 e (57 AT B
TR R AR K B R 2 A 5 e A tDCS 7R AR Y H:
by A RN (G5 W] e 28 5 S5 A Ak | i AR 2 T 8
SR Bz T3 i D) 448 3% B2 5 ) T RE AL pR 22 D RE K A2
HARIEER,

AR 2 A B 2R SCBGHE S, 2 (DCS IE ) (B )
0 e 22 T AR R 2, R Bz S b 2 G LA




- 290 - AR R 5 B2 J A 2021 4F 4 A% 43 %55 4 1] Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4

1115 244 PR 0 98 o 2 O R B T eDCS il B Y
J5 80N 5 BRI ] K F, it iR J3E 25 DD AR O, A BIFY
H3E DCS PR AE M RN T RE SR KA 1 R, T
tDCS HAE AL T 1% SRS MM 20T, A REfdi b T
SRS RI 70 HE SR A7, i iDCS HRBAE i
PR 1728 UG R R PR A ek 2 R P B AT
Vet 2 AR

tDCS IAYT R G180 b P[] 1 o il S v 15
& AN —E R O (s R B AR S ) SR
B UL R T AL EE 3 Rl B BE AR R SR AR R
AV, BHAR SR A B AR i 7 R 4n B B ik, mp
858 Bl WA R (7 ik 28 T X Ay 1 5 DA R 2 A
Xof FE I T 11 PR35

UTAE R 125 K B 28 50 U B B (high definition-
transcranial direct current stimulation, HD-tDCS) 3% #7
I PR 38 24> (2~ 5 AN adaE ) N, il
o 5 M DX A7 B 22 REORS ff 1) S S AR
5T ZR M, (4 HD-DCS X gt Bl B AT N 21> il IX 61 7
M A2 R A AT AT HA A I 4R
HD-tDCS 1 A] i 25 3 B2 3 I % A 1 K 0 A8
B RAERAS B3 v T HD-tDCS A I PR 5T
H A WLARGE | 2 2k Sy s A R UEN

tDCS RIFERESH

— AR,

tDCS HLHR B F R e B L i Ae 3 2k 1,
W H ARG D4R T AR I A ; @i il ; %
HLA™ 0T (AnEhK BERCB FHLE ) 45

AR

WERCE DCS MR PRUET TR TR, H AH
B E AT B dE . O EFR 10-20 (B8 10-5) HLBCE &
g5 Qi bR EN O S ARL Y ;@
HLAEBRRG AT S | F  45 . H TR NG PRIV t 2 1
e B S AR B A 5 e

= S

H A ARBIF 5T i 5 R A A (DCS IS5 R .
FEALERE 0.5~2.0 mA, RS 16 em®(4 emx4 ¢m) ~
36 cm’(6 cmXx6 cm) A5 FFRFFLEEHFEL 5 ~30 min,
WS (DCS JRIF A 24 AR,

DU 2 A R R RSN

tDCS G977 HA R e e B A & sh
B = PRI TG 35 2 000 & AR B AR . 7E H RTHERE
() tDCS 137 S HGE RN, HAS B N e UL A 7™
AN RN AIRIE B LA B AR R
HLMR T A R R BT e ER A5  (R R ) e, —
JBEC/ NS PRI 2% B 2 UL A AS B 0 A0 46 6 R

FE SR B0 SRR, i MRI R 230, 32183
Z:DCS F#4 30 min A1 1 h J5, A & Bk 41 41K it
IL- 05 5 I 25 1 5 0 4 40 8 g i A 4 S ) 5 — 0
F5% K B, DCS 5 BV ZIEL | h 5 ¥R & B2 iR
PR BEAL R IN , $27R (DCS & —Fh 2 2 1 24 il 17
B O

tDCS B fr iz F /e 8 Rin R o S HEF S L

— ez 3 R R

A v I 32 Bl I RE PR O 2 il 228 B A 4 ) A s i)
Rz — o TE U A ki > 2R ok 2 B 2 sk m] 4]
IR B FEYERE DN G~ BRI BEDC E A P APIRAS . 2k
] A8 — R~ 3R 9oz 3l DX (M IX) % o —
MRk ML DX Pl 200, A CHIFSE o, S & 2
H A S SRR > 33K ) s e il P o S e IR, — T
SR BRI AS By ikt T BOS A PE A, 50— D T
BT AN BR % 40 4 T3 0 5 BOR AN A f 3K
SEHCIE Bh X T RS 1 X 0T BB A S T Rk A
Ry H S Z — . tDCS 097 1Y H By, &35 s 8 M1
XA PR REAR AR M1 X 2%As . AP R DIRE IR =
Bk T A 28 O 2 05 VP, A Meta 43 BT 45 R R,
tDCS fE 38 41 il fi A 3z 2 DX % Ay i 48 g A8 iz 3 IX
DL AR AR AR R 2 3RO ey P O I B A
WA R T4 rp B s sh o e E >

BT RS AREH] 5 emX5 em~5 emX7 em
FARE , BH BB SR S R ML DX BH AR 038 % HEE - DX 3k
HLRIECR EE 1~2 mA,10~20 min/K, 1 R/ d, & FRYT
S FFELIAYT 1~2 JP R G v R
55

= A SN D) e R

tDCS i RN Bz B kA7 i 22 D BE 19, BE
AR E R EE R T RS g2 Jy X ] fig 5 HE
TEA 2830 B A O L RN A M 4% )
T S A BN R R R A 28 oo S M I A A ik 2H 2
RAMRZR A BT 2 20 68 18, D $2 &5 A H )
g, ITAERA T, iDCS BEA A ZkAT Bh T
bR CE B AR AR, R HOA T e Y 6T
tDCS VRY7 26 5 A0 B RE B A5 1Y 97 ROA 75 B 2 Kk
AR RBFFEIRAUE , A1 DCS 5 HoAth i 42 T Bk A LA &
HAm 7 s w7 i — AR

IO RIS EE 5 emXx5 em~5 emX7 em
FUAE | BEAR R A A5 S i %5 11X ( dorsolateral pre-
frontal cortex , DLPFC ) Bl Z= fif i M-, BHAR Ji] 3 A HR AE |
XA, LSRR BE 1~2 mA 20 min/ YK, 1 W/d, B8R
7 5 W FEEEIRTT 2~4 JAVO7 ) ARG p R
G 5



AR R A 5 R AT kA 2021 4F 4 H A 43 4545 4 ] Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4 - 291 -

= A e KR

R HR R A — R A T A P S I R 2
ZEAAE, JE T8 R 2 | P X 2 R G AR
SRR TR, BRI A kM RS i ]
KA AT BRI AR RO K, 2 b S AR B AT AR A
a1 AL EZ DAY S 3~6 4~ H B B
WY H RIS IR S R AR A &R ML
v A B, ] RE -5 A2 100 B i 1 T B A B A A (1))
HRKAI ) 30 B A A O B R R A BRI AR R
T H A S U X R B R A R ) RE el AR
AT ADCS BRI M1 X AT BE A a0 g i [
HAAETE B 45 T i 28 1] B ke D 2 2, 30 4 [l Ji6 1] R 3
FEAL PR 1 15 A kA% 45 F (Un B i B DLPFC
Z8), 5340 tDCS TI GBI A 3 5 T A7 38 A 044 i
PET R S AT 28 i 2 S R I P AR PR K
I

AT FIBAEARIE 5 emX5 ecm~5 emX7 cm
FIAK , BHAR R B8 M1 X 5% 2200 DLPFC X ;5 FH #% 3l
PEOCHIE I DX 35, i) 3505 2 2 mA, 20 ~ 30 min/IK,
1R/ d, B AIT 5 IR SRR 2~3 JA ) IR A
AL WAL . 55

P A SR

tDCS R PAAE (1) BRI BE i 2 I T A IE 8
XU A P A B BT A A% T X T fig
K ERAFAESEH O BB U T R 2
JII34 (repetitive transcranial magnetic stimulation , rTMS)
TRITHY & B, A i A3 TMS i) 384 26 ) DLPFC 55 A% 45
rTMSHIF AT DLPFC 8k 52 HA BT Ailyr 84, tDCS
S A FHAR RS 558 DLPFC (1) Rl 2835 S AR 1 5238 %
185 26 244 , sl I BRIV /> DLPFC /9 #0283 Bl i
IR B VLR S B ADCS 2 AR 5T
FHH ADCS I REAEAR KR BE b 52 ) B R 2 1) O M 45
P, A0 B Th A 4114

VAT s R 5 emX5 em~5 emX7 cm
FK  BEAR 08 22 ) DLPFC , BH A% 38 A B HE I [X 45§,
A DLPFC, B P45R BE 1~2 mA,20 ~30 min/IK,
LR/ d, B RIT S W FFERIT 1 ~4 A IR %
P HEFE DN Lo

A R

ZEM DLPRC XML 5 15D e HA HEAEH, i
KA, BHAR tDCS 3 g B A ) T 32 X 22l
DLPFC , BB 1 32 iR TR DR R 3 S A 44 5 1
PEDST B (DCS il e R 7K Wernicke X U RE
PEEE T AL FRE F17 FHAR (DCS A B F R E A
Zefllf Broca X, Al #2 ZiRX # fy & HERR T A B
FERIN, PR (DCS JIEIR & F I ghRe kg A 5 2k

TERE B IR i 44 S U PR RE
FIE 5 M) 15 DX 38 K A 1 JBiE 2%
X I 22 W 2 T RE Y

RIS AL 5 emX5 ecm~5 ¢cmX7 cm
KA | BHAS 38 A=) Wernicke [X.1¥, Broca X, BRAR I
£ 5 Wernicke X HI Broca DX AHXT W 135 7 X, HL A
R 1~2 mA, 10~20 min/IK, 1 W/d, & JFHI6)7 5
W AFEIRIT 2~3 A UEHR G b HERR SN
EE

N e IR R

UTARRAT SR iDCS 1697 7T ks fe /N R LR ZS
SR PR VURES KR P i Bk I R BT
g3, HAEFPLHI AT RE 5 tDCS PHAR AL g 4 Ay R B o
1 e lo068)

AT TR RIS E A 5 emx7 em LA, BHAR
FFAEM DLPFC, BF AR 0] oA IR BIE 1 DXCI, A ) 33 5
JE 1~2 mA,20 min/¥K, 1 R/, B JRIGIT 5 WK, FFEETAR
7 1~2 JANO7 TR RSO . 59

R e A IR T RE R

H A WLR ] 1DCS IR 77 I A v 5 7 W 2 e e 4
I RAGE | A W58 A 3L tDCS R REfE dE A rh s
A WA B A5 80 | BT AL AT RE A 45 < tDCS il B Re 4
SHR T R S dz B I T e, A BTS2 4 A A B
REMRAZ (AT AT i AN A2 ) 707

VAN oL L o -

FIHTICT (DCS B il 2 v 5 e 288 R A i PR AF
G o 38 I G B SCOSCHR A A AR DGR I, Hh S
kP AT (DCS B A v B R AR i i (R
T e s e K>, Hg R EA Rtk XT
tDCS X i A H IS 2 2R AR 1 52 0 A5 1 i — 2D AR

&R

FIEHATHA Lk, X F A H 5 % W I RE RS A%, 1DCS IR
I U A T8 3] 1 UE A 5 2 AN 5 HE R 2 ) (B X 0 2
RERRAT ,tDCS A7 1] 3k B o S5 RIS MR e O, 7
FLR R R A GO R AR O TE T
TG AS I B G AR IR . tDCS X il 4
G N KON /D B B SR T B R I PR R 55 N B 44
VBRI B B TR 1DCS HFFE AW A
ERHE MG RIA T B4 Bh B, Mok d ™3z sy T
Il PR SZ e

AN DCS HIBANY
P, i LA BE I8 45 A0 b

AHERMRRSERERFEFWHERNPN R, FE&EZE
#BEAN,
AHIRERAMR (RERHEFIRFHT) .
ELER: NEZ(HEEEXFHHER)



- 292 -

rp A S o 5 R AR J s 2021 4F 4 H 5 43 B 4 1Y)

Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4

SBE5EREEHR, OB (TRAEHAFTHES —ER) K
(MEZEXFBIHER) GEA(HIRFREASZEFHNE
R) BRA(THTEARFE —WBER) A5 (HdHEA
RER) SRA(BEFECEF T V) MA(LRER) MA
A(HTEATEER) FHER(ETHBERFRAFEFR
WERFER) ZEER(MEEEAFEHER) HER(F
LWRFHEZMEBER) FEE(AHFEHRFHRIER) X
FE(PEARMAELRE —EF P o) FBA(HTRE
EFXEWMES _ER) FREE(HIXFEFREHMEHRLRE
R) FHA(MAELERFWESFC) FE(KEMNEARE
B AM(ZEFERFBFER) A=W XFLEBE
B) RARGENTEER) FAR(RZERARAFLER).
EITHR(RAFRFSF—ER) HE(LEXBRXFIHEHLE
BR) GHEBE( P A AMER) ALAE(ERTERFSHEEIA
SRt FFR) AR E(BERBRFIMIEFR) FLu
(AFEHXFZSF—WEER) "THRA(FHITHARER) %
B(REERERFBHRER) EEGBOLAXRFFLER) K
HER(HFIRKFEFHEWES ZER) KR IRFRE
BEMRAR) KRKA(PHRFHEER) AREZ(LTX
FEZER) AEN(HIRFEFEMBELE ER)
HEEWE. KR FEEN

Z % x #t

[1] Priori A,Berardelli A, Rona S, et al.Polarization of the human motor
cortex through the scalp [ J]. Neuroreport, 1998, 9 ( 10) ; 2257-2260.
DOI;10.1097/00001756-199807130-00020.

[2] Nitsche MA , Paulus W.Excitability changes induced in the human mo-
tor cortex by weak transcranial direct current stimulation[ J].J Physi-
0l,2000, 527 (3) :633-639.DOI; 10. 1111/j. 1469-7793.2000. t01-1-
00633.x.

[3] Williams JA,Imamura M, Fregni F.Updates on the use of non-invasive
brain stimulation in physical and rehabilitation medicine[ J].J Rehabil
Med,2009,41(5) :305-311.DOI:10.2340/16501977-0356.

[4] Purpura DP,Mcmurtry JG.Intracellular activities and evoked potential
changes during polarization of motor cortex[ J ].J Neurophysiol , 1965,
28.:166-185.D0I:10.1152/jn.1965.28.1.166.

[5] Di LV, Manganelli F, Dileone M, et al. The effects of prolonged
cathodal direct current stimulation on the excitatory and inhibitory cir-
cuits of the ipsilateral and contralateral motor cortex [ J].J Neural
Transm,2012,119(12) :1499-1506.DOI ; 10.1007/500702-012-0845-
4.

[6] Tremblay S,Beaule V,Lepage JF,et al. Anodal transcranial direct cur-
rent stimulation modulates GABAB-related intracortical inhibition in
the M1 of healthy individuals|[ J ]. Neuroreport, 2013,24 (1) :46-50.
DOI;10.1097/WNR.0b013e32835¢36b8.

[7] Lefaucheur JP.Methods of therapeutic cortical stimulation[ J].Neuro-
physiol Clin,2009,39(1) :1-14.DOI.:10.1016/j.neucli.2008.11.001.

[8] Nitsche MA, Lampe C, Antal A, et al. Dopaminergic modulation of
long-lasting direct current-induced cortical excitability changes in the
human motor cortex [ J].Eur J Neurosci, 2006, 23 (6) : 1651-1657.
DOI:10.1111/j.1460-9568.2006.04676.x.

[9] Garnett EO, den Ouden DB. Validating a sham condition for use in

high definition transcranial direct current stimulation [ J ]. Brain

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Stimul ,2015,8(3) :551-554.

Dasilva AF, Truong DQ , Dossantos MF, et al.State-of-art neuroanatomi-
cal target analysis of high-definition and conventional tDCS montages
used for migraine and pain control [ J ].Front Neuroanat,2015,9:89.
DOI:10.3389/fnana.2015.00089.

Donnell A, Lawrence M.High-definition and non-invasive brain modu-
lation of pain and motor dysfunction in chronic TMD [ J ]. Brain
Stimul ,2015,8(6) :1085-1092.DO0I;10.1016/].brs.2015.06.008.
Turski CA, Kessler-Jones A, Chow C, et al. Extended multiple-field
high-definition transcranial direct current stimulation ( HD-tDCS) is
well tolerated and safe in healthy adults[ J].Restor Neurol Neurosci,
2017,35(6) :631-642.D0O1.:10.3233/RNN-170757.

Seibt O, Brunoni AR, Huang Y, et al.The pursuit of DLPFC ; non-neu-
ronavigated methods to target the left dorsolateral pre-frontal cortex
with symmetric bicephalic transcranial direct current stimulation
(tDCS) [ J].Brain Stimul ,2015,8(3) :590-602.

Feurra M, Bianco G, Santarnecchi E, et al.Frequency-dependent tuning
of the human motor system induced by transcranial oscillatory poten-
tials[ J].J Neurosci, 2011, 31 ( 34) . 12165-12170. DOI 10. 1523/
JNEUROSCI.0978-11.2011.

Feurra M, Pasqualetti P, Bianco G, et al. State-dependent effects of
transcranial oscillatory currents on the motor system: what you think
matters| J|.J Neurosci, 2013,33(44) .17483-17489.DOI ; 10. 1523/
JNEUROSCI. 1414-13.2013.

Santarnecchi E, Feurra M, Barneschi F, et al.Time course of corticospi-
nal excitability and autonomic function interplay during and following
monopolar tDCS[ J].Front Psychiatry,2014,5.86.DOI: 10.3389/fp-
syt.2014.00086.

Lefaucheur JP, Antal A, Ayache SS,et al.Evidence-based guidelines
on the therapeutic use of transcranial direct current stimulation (tDCS)
[J].Clin Neurophysiol ,2017,128(1) :56-92.DOI: 10.1016/j. clinph.
2016.10.087.

Nitsche MA | Niehaus L, Hoffmann KT, et al. MRI study of human brain
exposed to weak direct current stimulation of the frontal cortex[J].
Clin Neurophysiol,2004,115(10) : 2419-2423.DOI 10.1016/]. clin-
ph.2004.05.001.

Nitsche MA, Paulus W.Transcranial direct current stimulation-update
2011[ J]. Restor Neurol Neurosci, 2011,29 (6) :463-492. DOI: 10.
3233/RNN-2011-0618.

Tazoe T, Endoh T, Kitamura T, et al.Polarity specific effects of tran-
scranial direct current stimulation on interhemispheric inhibition[ J].
PLoS One, 2014, 9 (12): el14244. DOI; 10. 1371/journal. pone.
0114244.

Grefkes C, Ward NS.Cortical reorganization after stroke : how much and
how functional[ J].Neuroscientist,2014,20( 1) ;:56-70.DOI;10.1177/
1073858413491147.

Kang N, Summers JJ, Cauraugh JH.Transcranial direct current stimula-
tion facilitates motor learning post-stroke ;a systematic review and me-
ta-analysis[ J].J Neurol Neurosurg Psychiatry,2016,87(4) ;345-355.
DOI:10.1136/jnnp-2015-311242.

Rossi C, Sallustio F,Di Legge S, et al.Transcranial direct current sti-
mulation of the affected hemisphere does not accelerate recovery of
acute stroke patients[ J].Eur J Neurol,2013,20( 1) ;202-204.DOI;
10.1111/§.1468-1331.2012.03703.x.

Sattler V, Acket B,Raposo N, et al.Anodal tDCS combined with radial



AR R A 5 R AT kA 2021 4F 4 H A 43 4545 4 ] Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4

- 293 -

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[38]

[39]

nerve stimulation promotes hand motor recovery in the acute phase af-
ter ischemic stroke [ J ]. Neurorehabil Neural Repair,2015,29(8):
743-754.D01:10.1177/1545968314565465.

Hesse S, Waldner A, Mehrholz J, et al. Combined transcranial direct
current stimulation and robot-assisted arm training in subacute stroke
patients; an exploratory , randomized multicenter trial[ J ].Neurorehabil
Neural Repair, 2011, 25 ( 9 ). 838-846. DOI. 10. 1177/
1545968311413906.

Khedr EM, Shawky OA , El-Hammady DH et al.Effect of anodal versus
cathodal transcranial direct current stimulation on stroke rehabilita-
tion:a pilot randomized controlled trial [ J ]. Neurorehabil Neural Re-
pair,2013,27(7) :592-601.DOI:10.1177/1545968313484808.
Chang MC, Kim DY, Park DH.Enhancement of cortical excitability and
lower limb motor function in patients with stroke by transcranial direct
current stimulation[ J ]. Brain Stimul,2015,8(3) ;561-566. DOI; 10.
1016/j.brs.2015.01.411.

Geroin C,Picelli A,Munari D, et al.Combined transcranial direct cur-
rent stimulation and robot-assisted gait training in patients with chronic
stroke;a preliminary comparison|[ J].Clin Rehabil ,2011,25(6) :537-
548.D01:10.1177/0269215510389497.

Viana RT, Laurentino GE, Souza RJ, et al. Effects of the addition of
transcranial direct current stimulation to virtual reality therapy after
stroke : a pilot randomized controlled trial [ J ]. NeuroRehabilitation
2014,34(3) :437-446.D0I:10.3233/NRE-141065.

Shaker HA, Sawan S, Fahmy EM, et al. Effect of transcranial direct
current stimulation on cognitive function in stroke patients[ J].Egypt J
Neurol Psychiatr Neurosurg,2018,54 (1) :32.DOI; 10.1186/s41983-
018-0037-8.

Draaisma LR, Wessel MJ, Hummel FC.Non-invasive brain stimulation
to enhance cognitive rehabilitation after stroke [ J ]. Neurosci Lett,
2020,719:133678.DOI;10.1016/j.neulet.2018.06.047.

Antonenko D, Floel A.Non-invasive brain stimulation in neurology :
transcranial direct current stimulation to enhance cognitive functioning
[J]. Nervenarzt, 2016, 87 ( 8 ) : 838-845. DOI 10.1007/s00115-016-
0115-z.

Yun GJ,Chun MH, Kim BR.The effects of transcranial direct-current
stimulation on cognition in stroke patients[ J].J Stroke,2015,17(3) .
354-358.DOI:10.5853/j0s.2015.17.3.354.

Jo JM,Kim YH,Ko MH, et al. Enhancing the working memory of stroke
patients using tDCS[ J].Am J Phys Med Rehabil ,2009,88(5) :404-
409.DOI;10.1097/PHM.0b013e3181a0e4cb.

Harrison RA , Field TS.Post stroke pain :identification , assessment , and
therapy|[ J ] .Cerebrovasc Dis,2015,39(3-4) :190-201.DOI; 10.1159/
000375397.

Kim JS. Pharmacological management of central post-stroke pain: a
practical guide[ J].CNS Drugs,2014,28(9) :787-797.DOI:10.1007/
s40263-014-0194-y.

Oh H,Seo W.A comprehensive review of central post-stroke pain[ J].
Pain Manag Nurs,2015,16(5) :804-818.DOI; 10.1016/j.pmn.2015.
03.002.

Lefaucheur JP.The use of repetitive transcranial magnetic stimulation
(rTMS) in chronic neuropathic pain[ J].Neurophysiol Clin,2006,36
(3):117-124.DOI;10.1016/j.neucli.2006.08.002.

Nguyen JP, Nizard J, Keravel Y, et al.Invasive brain stimulation for the

treatment of neuropathic pain[ J].Nat Rev Neurol,2011,7(12) ;699-

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

709.DO0I;10.1038/nrneurol.2011.138.

David M, Moraes AA,Costa M, et al.Transcranial direct current stimu-
lation in the modulation of neuropathic pain;a systematic review[ J].
Neurol Res, 2018,40(7) :555-563. DOI: 10.1080/01616412.2018.
1453190.

de Souza JA, Correa J, Agnol LD, et al.Effects of transcranial direct
current stimulation on the rehabilitation of painful shoulder following a
stroke ; protocol for a randomized , controlled , double-blind , clinical trial
[J].Trials,2019,20(1) :165.DOI:10.1186/513063-019-3266-y.

Bae SH,Kim GD,Kim KY.Analgesic effect of transcranial direct cur-
rent stimulation on central post-stroke pain[ J].Tohoku J Exp Med,
2014,234(3) :189-195.D0OI1:10.1620/tjem.234.189.

Hamilton JP,Siemer M, Gotlib IH. Amygdala volume in major depres-
sive disorder: a meta-analysis of magnetic resonance imaging studies
[J]. Mol Psychiatry, 2008, 13 ( 11) : 993-1000. DOT:; 10. 1038/mp.
2008.57.

Koenigs M, Grafman J.The functional neuroanatomy of depression : dis-
tinct roles for ventromedial and dorsolateral prefrontal cortex[ J].Be-
hav Brain Res,2009,201(2) :239-243.D01.10.1016/j.bbr.2009.03.
004.

Brunoni AR, Ferrucci R, Fregni F, et al. Transcranial direct current
stimulation for the treatment of major depressive disorder:a summary
of preclinical , clinical and translational findings[ J].Prog Neuropsy-
chopharmacol Biol Psychiatry, 2012,39 (1) :9-16. DOI: 10. 1016/j.
pnpbp.2012.05.016.

Keeser D, Meindl T,Bor J, et al.Prefrontal transcranial direct current
stimulation changes connectivity of resting-state networks during fMRI
[J].J Neurosci, 2011,31(43) : 15284-15293. DOI; 10. 1523/JNEU-
ROSCI.0542-11.2011.

Bikson M, Rahman A, Datta A.Computational models of transcranial
direct current stimulation[ J].Clin EEG Neurosci,2012,43(3) :176-
183.DOI:10.1177/1550059412445138.

Keeser D, Padberg F, Reisinger E, et al.Prefrontal direct current sti-
mulation modulates resting EEG and event-related potentials in healthy
subjects:a standardized low resolution tomography (sLORETA) study
[ J].Neuroimage ,2011,55(2) :644-657.

Bornheim S, Croisier JL, Maquet P, et al. Transcranial direct current
stimulation associated with physical-therapy in acute stroke patients-a
randomized , triple blind, sham-controlled study [ J ]. Brain Stimul,
2020,13(2) :329-336.D01:10.1016/j.brs.2019.10.019.

Starkstein SE, Hayhow BD. Treatment of post-stroke depression[ ] ].
Curr Treat Options Neurol,2019,21(7) :31.DOI; 10.1007/s11940-
019-0570-5.

Li H,Zhu N, Klomparens EA , et al. Application of functional near-in-
frared spectroscopy to explore the neural mechanism of transcranial di-
rect current stimulation for post-stroke depression [ J]. Neurol Res,
2019,41(8) :714-721.D0O1.:10.1080/01616412.2019.1612539.

Li X, Morton SM.Effects of chronic antidepressant use on neurophysio-
logical responses to tDCS post-stroke [ J ]. Neurosci Lett, 2020, 717 .
134723.D01:10.1016/j.neulet.2019.134723.

An TG,Kim SH,Kim KU.Effect of transcranial direct current stimula-
tion of stroke patients on depression and quality of life[ J].J Phys Ther
Sei,2017,29(3) :505-507.DOI;: 10.1589/jpts.29.505.

Valiengo LC, Goulart AC,de Oliveira JF, et al.Transcranial direct cur-

rent stimulation for the treatment of post-stroke depression ; results from



. 204 .

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

rp A S o 5 R AR J s 2021 4F 4 H 5 43 B 4 1Y)

Chin J Phys Med Rehabil, April 2021, Vol. 43, No.4

a randomised , sham-controlled , double-blinded trial[ J].J Neurol Neu-
rosurg Psychiatry, 2017,88 (2) : 170-175.DOI; 10. 1136/jnnp-2016-
314075.

Fertonani A ,Rosini S, Cotelli M, et al. Naming facilitation induced by
transcranial direct current stimulation[ J ].Behav Brain Res,2010,208
(2):311-318.D0I1:10.1016/j.bbr.2009.10.030.

Sparing R, Dafotakis M, Meister IG, et al. Enhancing language perfor-
mance with non-invasive brain stimulation-a transcranial direct current
stimulation study in healthy humans [ J ]. Neuropsychologia, 2008 , 46
(1) :261-268.DOI;10.1016/]j.neuropsychologia.2007.07.009.

Monti A, Cogiamanian F, Marceglia S, et al. Improved naming after
transcranial direct current stimulation in aphasia[ J].J Neurol Neuro-
surg Psychiatry, 2008, 79 (4) : 451-453. DOI; 10. 1136/jnnp. 2007.
1352717.

Wu D, Wang J, Yuan Y.Effects of transcranial direct current stimula-
tion on naming and cortical excitability in stroke patients with aphasia
[ J].Neurosci Lett,2015,589:115-120.DO1:10.1016/j. neulet.2015.
01.045.

Vila-Nova C, Lucena PH,Lucena R et al.Effect of anodal tDCS on ar-
ticulatory accuracy ,word production, and syllable repetition in subjects
with aphasia; a crossover, double-blinded , sham-controlled trial [ J].
Neurol Ther,2019,8(2) :411-424.DOI; 10.1007/s40120-019-00149-
4.

Spielmann K,van de Sandi-Koenderman WM, Heijenbrok-Kal MH, et
al.Transcranial direct current stimulation in post-stroke sub-acute a-
phasia; study protocol for a randomized controlled trial [ J]. Trials,
2016,17:380.DOI:10.1186/513063-016-1505-z.

Thiel A,Black SE,Rochon EA et al.Non-invasive repeated therapeu-
tic stimulation for aphasia recovery ; a multilingual , multicenter aphasia
trial[ J ].J Stroke Cerebrovasc Dis, 2015,24 (4) :751-758.DOI: 10.
1016/j.jstrokecerebrovasdis.2014.10.021.

Fridriksson J, Rorden C,Elm J, et al. Transcranial direct current stimu-
lation vs sham stimulation to treat aphasia after stroke:a randomized
clinical trial[ J].JAMA Neurol,2018,75(12) : 1470-1476. DOI; 10.
1001/ jamaneurol.2018.2287.

Fridriksson J, Elm J, Stark BC, et al. BDNF genotype and tDCS interac-
tion in aphasia treatment[ J ].Brain Stimul,2018,11(6) ;1276-1281.
DOI:10.1016/.brs.2018.08.009.

Darkow R,Martin A, Wurtz A, et al.Transcranial direct current stimu-
lation effects on neural processing in post-stroke aphasia[ J]. Hum
Brain Mapp,2017,38(3) :1518-1531.DOI;10.1002/hbm.23469.
Branscheidt M, Hoppe J, Zwitserlood P, et al.tDCS over the motor cor-
tex improves lexical retrieval of action words in poststroke aphasia[ J].
J Neurophysiol , 2018, 119 (2 ) : 621-630. DOL; 10. 1152/jn. 00285.
2017.

Estraneo A ,Pascarella A, Moretta P, et al.Repeated transcranial direct
current stimulation in prolonged disorders of consciousness:a double-
blind cross-over study[ J].J Neurol Sci,2017,375;464-470.DOI; 10.

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

1016/].jns.2017.02.036.

Angelakis E, Liouta E, Andreadis N, et al. Transcranial direct current
stimulation effects in disorders of consciousness|[ J].Arch Phys Med
Rehabil ,2014,95(2) :283-289.D0I:10.1016/j.apmr.2013.09.002.
Li S,Dong X,Sun W et al.Effects of transcranial direct current stimu-
lation on patients with disorders of consciousness after traumatic brain
injury : study protocol for a randomized, double-blind controlled trial
[J].Trials,2019,20(1) :596.DOI:10.1186/513063-019-3680-1.
Wang X, Guo Y, Zhang Y, et al. Combined behavioral and mismatch
negativity evidence for the effects of long-lasting high-definition tDCS
in disorders of consciousness:a pilot study[ J].Front Neurosci, 2020,
14.:381.DOI:10.3389/1nins.2020.00381.

Wu M, Yu Y, Luo L, et al.Efficiency of repetitive transcranial direct
current stimulation of the dorsolateral prefrontal cortex in disorders of
consciousness : a randomized sham-controlled study[ J].Neural Plast,
2019,2019:7089543.D01;10.1155/2019/7089543.

Guo Y,Bai Y,Xia X, et al.Effects of long-lasting high-definition tran-
scranial direct current stimulation in chronic disorders of conscious-
ness:a pilot study[ J].Front Neurosci, 2019, 13:412.DOI: 10.3389/
fnins.2019.00412.

Thibaut A, Piarulli A, Martens G, et al.Effect of multichannel transcra-
nial direct current stimulation to reduce hypertonia in individuals with
prolonged disorders of consciousness: a randomized controlled pilot
study[ J]. Ann Phys Rehabil Med, 2019,62(6) : 418-425.DOI; 10.
1016/j.rehab.2019.05.009.

Cavinato M, Genna C, Formaggio E, et al. Behavioural and electrophy-
siological effects of tDCS to prefrontal cortex in patients with disorders
of consciousness[ J].Clin Neurophysiol ,2019,130(2) :231-238.DOI;
10.1016/j.clinph.2018.10.018.

Zhang Y ,Song W,Du J, et al.Transcranial direct current stimulation in
patients with prolonged disorders of consciousness: combined behavio-
ral and event-related potential evidence [ J].Front Neurol, 2017, 8.
620.DO0I;10.3389/fneur.2017.00620.

Bai Y, Xia X, Wang Y, et al. Fronto-parietal coherence response to
tDCS modulation in patients with disorders of consciousness[ J].Int J
Neurosci, 2018, 128 (7 ) : 587-594. DOL. 10. 1080/00207454. 2017.
1403440.

Marchina S,Schlaug G, Kumar S.Study design for the fostering eating
after stroke with transcranial direct current stimulation trial: a rando-
mized controlled intervention for improving dysphagia after acute is-
chemic stroke[ J].J Stroke Cerebrovasc Dis,2015,24(3) :511-520.
DOI;10.1016/].jstrokecerebrovasdis.2014.09.027.

JE P, AT U R AF 400U O R R A T R L
JBCR R PO EE L) ] o [ il AR 24,2009, 6 (11) £ 586-589.
DOI:10.3969/].1ssn.1672-5921.2009.11.007.

(f&m H #:2020-12-29)
(A5 )



