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Abstract

Attention deficit hyperactivity disorder (ADHD) is one of the common neurodevelopmental disor-
ders in children and adolescents in the field of psychiatry. It is characterized by attention deficit
and/or hyperactivity impulsivity. ADHD is often accompanied by learning disabilities, social and
emotional problems, which hinders the growth of individuals. Path direct current stimulation (tDCS)
is a treatment method that can induce depolarization and hyperpolarization of neurons if direct
current is sent through the bone layer to regulate the state of neurons. TDCS has been widely used
in psychiatry such as anxiety and depression. It also shows the inhibitory effect on hyperactivity
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impulsivity, and can be used as an adjuvant treatment strategy for ADHD. Therefore, this article
comprehensively analyzes the neurobiological basis of ADHD, expounds the principle of TDCS and
the mechanism of intervention in ADHD, and summarizes the clinical application progress of TDCS
in the treatment of ADHD.
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1. 5]

VE R B £ 3 5 (Attention Deficit Hyperactivity Disorder, ADHD) 2 J | 5 3 75 /b A5 K5 i 22 2 4 3 W,
A K EREGL—, R RIS S FICETUR)) (DSM-5)E X, H 3 Zin R R I 9 FF
SHNEBRNAEFRE) Z s 53, SERERELN 7.2%, FREZH 6.26% [1]. i OGRS, ADHD
R I G . AL E PR B 4 R B, HATE 5 B AR A D e 4 35 2 A 22 B AR I, ™ H 5
HAFERE2]

ADHD H Hil AZGIGST N EET7 %, (B250K I F AT ReAEBE AN R SR Tl F B2 M A 45 11
FR[3]. T H AT NI ZREE AR 25 07 R AT A 1A R A MK T et AN s S5 1 4] sk, TG aK
Hl B4 A (Non-invasive Brain Stimulation, NIBS)[f1YA 77T /7 53 8] T 2 kR AE 55 H 1 0E, P&
LI L) (Transcranial Direct Current Stimulation, tDCS) PAJ: H (1) 22 4Pk . R I 1 52 11 DA R AR B FLAG
W ARRFAE, BT EE LRI TMS) R T E5m i) LREE R F, o BA B e 14 Bh
BT F B EE AT IE B B R FE[5].

2. ADHD &4 5 2

ADHD [ 28 A= P25 B AT AE S H B, A% ColE IR 28 ETE T K0 P9 S0 5 4 8 W 285 CRE R A -
SUIRMR - /N [B] 2% ) R 4546 5 Dh e e B 1 S i o G IR (% (Magnetic Resonance Imaging, MRI) 1)K i 75
Mrigon, MCIEREE A, ADHD MBI AF S B 2 2R 7E S M 180y, R ) 78 B8 I X 8
F X R I B R R AR A5 [6] . SMTEAS R AU — DR, ADHD B IR X P, 5 AR
KRR R B AR, MIXE oS r R 528 sl ImRRIMAERES, HMEEFRT
SR T R AR TR RS EUE R, 7T 30 43 e ] 30 2 S8 38 1 22 B0 B IR 23 B K 8 G BV AT 28 [ T7]

B 7 ERE X B S A, KRINE R 1 K B TR bR R R A I B S A8k, ADHD FR S fE T A
(PFC)~ 1177 [m] B 5 25 Gy A FF X SR H 2 3 /N iy 2 3R T AR [8] o J LA S5 38 FRIARIR [l RN Ak 1)
B2 AR, A e SR Ak 4 R S e A R S SRS B B A SR AR RAE, X o A A )
ZHRE T AR BB LH[9] [10]0 KA - BRATFRME 570 2 5 0L in) @, B 700 ADHD B35 45 BRI 4F
PR T AR L A P BREE DN R 2, A RTAT R R X St Ve R PR B 235 T 0 2 30, phEh i Thag sk = [11]
[12].

TERR R JZTH, TR DR s F S B I e W 252 1 i I 4 e 2 DhRe skt . B FCHE RS A
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AR K, 5 AF 4 e B AR BRI AR 5 IX . AT ATty [l SEph 28 R 2 S A oA s, 3T
I 0 X R RO D RESEHE (FC) FOTR B FLZH[13] o FEDIRERZ AR (FMRI)RIL T, ADHD i85 1A R 7 T X A 0 472
i B S RIS, A R (rIFG). 1 AMUHT A (DLPFC) BA R HIT 41177 K J2 (ACC) R BE 7 A 78 /2 7K T IR
WENAS, HULACHEE BAS A2 KT Rl PR R e D7 5 52 I A (4 S 1k AR 5 [14] 0 3 26 388 % 1) 2 e 8 MR Y
EWE ERER. 2 ORERBMHAE R RGNS T, REHNRE RPES)IE 5 h il 5 2 A8 7
W T EURE RN R 4 0 I SRR A AR IR [15]

3.tDCS j&fr ADHD
3.1. tDCS j&¥F ADHD [RI8

25 1 EL I LRI (IDCS) RE W6 45 R 42 J53 340 B JZ A 28 IR 28 OB IR A, — P RS ph RS IR T 0
AR AR B A2 [16]. tDCS B4 — IE(FEAK) — S (BB P B R e i Uil s TARRES N3 B i S Nk
FIRES BT, (EATIREEE, RIS 002 0 F SR A AL 52 s R A UA 1 Sk U J5 3 4
MBEERS, MR LRI AR S AN BB M A S EBAI[17]. — MRS, BIARA N is K
PG TCII 2, TTTEE i BE etk IR T % AR 2 oA AL, PRI A1 [18].

tDCS /97 ADHD (1K I ML - 35 B gl (5 B 70 B I S5 2 100, T 2 A 28 fid K 7 (K T P 221k
W EAR AT 5 K GABA 58RI T 1Sl vl ARk, BIA: sl K N FE I 5 (L TP) AR B [15]. K
RO i 384 2 ] ATE oy 3R 142 2 AR AL T W BCIRZS IR B2 JZ - T e - SCIRARER JZ B, T 75 R BN IA
SR Ah 3 XK 2% A A 25 B 9 (Neuroplasticity) [17]. 1M BH AR A N AT RE R B2 TH 25 ' H IR R R G IR
HOEH, FF5mik DLPFC X2 EREAEIR, LMEE ADHD S35 75 A S0 fil R i 90w o s A
JEIF[19].

3.2. tDCS AT A SR 214

tDCS A7 I E E W B S AT M A BN SE. R RHCE . B RS EYE DU i B IX . B
PR AT A FH B H R B 2 1 HIE 0.1 mA £ 4 mA 0], IEH AKFTE B R A S B B 3E e 1
£ 2 mA, JLEME/N BT B, O R AE R, E ) LR R A R OE 5 PRI 7E 1 mA
PAF[20]. SEAESRM—L RG22 IR 1], % ADHD SEHiEik 2 mA 58 [ B A 28 F Tt 3 A R 30
B S (e P B I B 4 B ™ EE R R G, PRI 0.5 & 2 mA [X )R 4k 22 vh Lo I 98 45 40 e 57 9 i PR 22
SR IFEANFE L, THHB AR 10 % 30 /3805 £ [21] [22]. # A ZE 55 35 em? A1)
B, T LEE SRR R 25 om? A Fa ik, DUEFE KA PRIUTE DL T IR AR S R R [17]. TEE
BRI Tt b, 1AM ET AT R (DLPFC) A2 127 i 5 P I, 3 4 SR B A A 98 i A AR 450 [l
(rIFG) e FE 23]

RGPELEIRIT TR, tDCS HARTE ADHD T 12V BG4 NilE, A WE S PR T TS
it 7 A P i 25 S T 300 R A AR P R K A B2 41 [22] [23]. KREZBUZRE A B N 200 TR 52, sk
WG DXIBURGE RN JRIBR AP RS R TSRO, ADERE R A R R SLAE 4 4 0t
NIUNET A RIRTVEIR, ARG DL R R I I AR [24] [25]

4. tDCS 38¥7 ADHD BYIG K B

WA RN ADHD B35 W A0 22 0 3 M BT & (L-DLPFC)#EAT tDCS BHAR I, Faew Rt = 4L
RS B, DA R A 2 1) R b s A BER 22 1) 42 35 05 [ 26] - Anna 558 N 55K F R B 25 X 4% A% T 2L VP4l
TENIAZ IR IY) DLPFC R T-Tii)5, ADHD B LHT AR 45 5 5 N I BRSO A4 it 28 T S 0 35 (1) i e
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P LA R % 4k i 5810 [27] . Cornelia 5 N2 5%T 14 44 ADHD T5 /045 ) 0 [ 5 s 36t o 0, AR B0 3
S RN B 2T RS, BEEE N A BRI SGE S B WA S, R IR BTAUX BH A%
SERALRETE — 8 J 9 P9 S0 I RRE AR [28]

Xof A [ SRR 15 ) HE AR 9T R IR, AHEE T DLPFC %o T3\ Sl 5 TAE I IZ B B I EAR, KR
FHBRAE i BT A AT 1] (rIFG) AR 30 H B B S 1) e B il 12 34 [21] - Soltaninejad 25 A 557347 17 AS [ F AR B4
FUSEF SN EI T RE S, R B DLPFC L RAT A0 I8 B 1 P ARk St AR I b 3. 22 3l 3l
HAERBIR[29]. HHl tDCS 677 ADHD 475 LA 2P B H At 5 & s LR S, #fF 5t %8, tDCS
MG R B AR IR AZ NN GAT S5, ReBe B BN ) “ME e RME 7, Ik E
A B DLSE K B TR 5 AR A RO [30]

VAR, B4 AT AL TE B & T TRE AR IE RO ST R o 28 P BE AL e 75 ) B (ERINS) B 32 IR P 7
R BEN LR B N A AT R G e r B, HHLPRBE RIS IR R A B BAK T tDCS #
AR[31]. i FDA KHERIZ B = XA ) B AR (TNS), 7ERF7TH CR LA JLEE ADHD KOStk 1 2 3%
ROR OB RN A T 2N 24 34 [32] -

5 INEERE

22 ELI AR (D CS)E N — Ml B & 5 A R AR5 7 1638, £ ADHD AEIRT-Fil b A 4l
FrfL % . tDCS I 48 5 AT AU 52 2% B A I, (R HEBZ SRR A 2, BN EsE ADHD I RORE
W EE T A,

H AT tDCS 877 IR ARAR B AE A KA AL/, RO T AT LA 2 rh s KAEAS B 00 BEATL X B
SRt B I AR SE AT 2 4. £ ADHD IRPRiETT £, RRWATBIRIRR (DCS B & A 25 ) Bk
T PEEHATT RATR,  S24E ADHD I ARORE IR AN ) REREAS 508 15 00 LASE KT 20N K
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