Advances in Clinical Medicine IfifREZ5E/E, 2026, 16(9), 68-73 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1693021

ER LRI ADHDR RS IIm KR A

REHN, K &, A W
PR RER ERE AR EAT R DU R

Wk H . 20264F7 280 FHER: 20264F8H22H; &ATHM: 20264F9H1H

R

ERGREZSEER—FE RIS RERER, UERRENZS). W ERIGRRE, 2 ERR
. 23) - SHAREE, ERREERARERRWRRE, WaBMARZE. EEREES)
A MESER RN ENBFERE, ERREGIEPRAFHEEHEZERM. EHENERE—E
W8, B FRAEB A AR EE . ERLMBRIBAES LA, FEMEEREHRTHEME,
XL RFHAT L, FEERRME SERRT F EAERRE . AXRENBEBRIES SRS
e EPRA, 2T ERSMRRBE R BN ER S MR AR, AR E R SRR B
FTHERGRIEZ SRR IR, RTER BRI S 3SR IR R IT R HES% .

XK ia
ERRES S, EXRSMBERIE, ERH, HEM%, et

Principle and Clinical Application of
Repetitive Transcranial Magnetic
Stimulation in the Treatment of ADHD

Xuezhu Huang, Lei Xu, Li Zhou

Department of Developmental Behavior, Southwest Rehabilitation Hospital, Chengdu Sichuan

Received: July 28, 2026; accepted: August 22, 2026; published: September 1, 2026

Abstract

Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental disorder char-
acterized by attention deficit, hyperactivity and impulsivity. It can be divided into attention deficit
type, hyperactivity impulsivity type and mixed type. Attention deficit symptoms not only damage
their academic development, but also affect their interpersonal communication. Attention deficit
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hyperactivity disorder individuals have abnormal neural networks related to attention, and the
symptoms of attention deficit hyperactivity disorder have neurophysiological basis. However, neu-
ral network has certain plasticity, which can be effectively regulated and improved through inter-
vention. Repetitive transcranial magnetic stimulation (rTMS) has great potential in the treatment
of attention deficit hyperactivity disorder (ADHD) because it can directly act on the neural network
and regulate the nervous system. This paper systematically introduces the neurophysiological basis
of attention deficit hyperactivity disorder, analyzes the principle of repetitive transcranial mag-
netic stimulation and the physiological basis of regulating neural network, and summarizes the clin-
ical application of repetitive transcranial magnetic stimulation in the treatment of attention deficit
hyperactivity disorder, so as to provide reference for the clinical treatment of attention deficit hy-
peractivity disorder.
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1. 5]

VE R B 22 3 5 (Attention Deficit Hyperactivity Disorder, ADHD) & —fhit s T )L E W & B
i, DLSFRAHMFRER AR . 2L E AR, FHEXT R ARG
IR R BLE A — € M M [1]. B RTEH% ADHD AL 48110 T B 1 BRI T 25903697, (HER% 2
JUA AT BURBEA R, BRI ERERIER, SEEJLINRIT R MPERRR2]. nFER, EE
22 T 1% 1 ¥ (Repetitive Transcranial Magnetic Stimulation, rTMS){EA—FhAE42 A\ [P B AR 22 2 VR )T 1
AR, AEINGRFIRVI AT B A% 2 22 8 IR AR 1T 32 RIE 3] AR Ik i i3 o B 5 i g, 2
LA 5] IR R L, T AR X R TG B A 1 S FAE S (1] rTMS ZE R K DI e X
ZEIERRAN G| AR T T R A MRS, AMAERS S BERG th AR 2 72 N, B R e e
ADHD #ZOREAR ALATE 77 81 B% (95 LE ) B ST T B [4]  ASSTHRE T 77 i p 8 A A2 KR, 23 BT r TMS
AP R 2 1 JE S o TIPS, FELRIRIE AR rTMS 1697 ADHD I PRIREG I 7L, Al R
WiayT T RIS S 5 2%,

2. EENBERE
2.1 EENHMEER,

R MRYERR B ARG I TS B O ML, I T I AR T R v R 1)
P22 5 R J7= N SRR E FH[S]. NP R ERE AR, R IR AR R — X %, 1
Fe H1 22 ANl DX 3 [F) R R Dl B A X 2% b [R]Ss AT B 45 2R [6]. B AT AR S AR, I F20E ) A% O i X
BFERTA K7 )2 (Prefrontal Cortex, PFC). #1175 [H] 7 JZ (Anterior Cingulate Cortex, ACC). /& IiiiHJ¥ JZ (Pos-
terior Parietal Cortex, PPC) LA K 2 )= T I Fefixi &), 1 AMUAT#IH K )2 (DLPFC) 2 #iAT#H 5 B L1 T B
PG ) R AR I 32 B X 3

X BB fig [X7E Th g b w38 A 1R AT 5 ) X 48 (Frontoparietal Network, FPN). 15 I 3 & W 4% (Dorsal

ik
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Attention Network, DAN) PA A i il 5% /X 4% (Ventral Attention Network, VAN) [7]. DAN #2555 i K
(107 [B) 58 ) ANORFF eI AR, 17 VAN JUZE s 08 s R S Jgl o 45 B T PRI 3 e % R B
B2 () F i g I A3 JE 0 N K 2 )2 () S B v ks, R 3 1 BB R IR AR, AR
SR B 2 A AR R e ROR AR IR A5 5 1 A%, R4 RZ T A [8]. ADHD MR HIVE =
3R I 5% 0 3l A A D) R R B T S B BOE B R B AIG, 2 MARTE BT N A IR S5 1), BRI 2% (DMN)
AEASRERA B, e 2RI A Sk G 5 2 35 SRR A B 1 2 IR 9] -

2.2. AT ERY

Fi 22 i) B P (Neuroplasticity) s 5 KA EE .. MG om . K 555 2 Wi 40 £ oo 2 (R BEOE 82 (M 3 A& R B g
77, IS RIS & SEFR I B AT R 25088 B & e 5 2544 1 77 =K[10]. HH#AANE S, ER M
B B DL RRHT 45 3@ I MR AR R AR B AR T S Ak /K P (0 S LB, MR8 0 52 B RO B0E I, S
A A R 2 7 A R s Bl 55 184, X — b FR 8 R BN K B FE 34 5% (Long-Term Potentiation, LTP)
o KA FE H (Long-Term Depression, LTD) [11]. {E4rFJZTH, Fflftnf 814 048 3 E 5 N-H 3E-D-R &
ZFR(NMDA) ST 0T« A A5 B8 IR BE R T 5 L - B2 k- 3- 13 Jik-5- Y ik -4- S TR P R (AMPA) 32
HE I Zh BB YIAR K

BR T Sl Z ARG T IR AL, SRR N B L i S R A, B R TR TR AN B A SR
YA A BTl S rh BE A L SR IR S VIS R, AT B 15 B AR A i P 1A% S F T FE[12] 0 #EIEH AR
RGN, FENFATIER S B BT S U SRR 08 2 E KT AT - TOUi 2R 8 58 ful % B2 A3 m, - 4k L
[ R X 48 AR B R0 o T ADHD Kb ) T 98 1 s 25 1 A5 WL AT REA7AE — 52 I REIR B, S 80 56 52
JEIEER GG RAEEVERTS, RN R IR R BARBON R AE[13]. PR T SN M
FLRGHI, AIEI 5 S H ARG X P24 LTP BERMIETES, SBrE S2 A R B 4%, 1 9 e 28 R
BB R, (2R E X (U1 DLPFC) I 40 n] %8 14 8 4

3. EELMuRIAIRE
3.1. ESLMERIHRMARENRE

R 2R RI B (rTMS) HOR F2 B AL AR FE AN E B, AR BU AT AT IR T AR R E B R T i
WADIRES . rTMS BT IR, 1 A R i 2 Pl 5 s A8 Sk BT L 2 el PAY 0008 3o 1 v A2 A WL it 7
B JRRAL L SR ShAS R B N AR, AR B TR AR R A N IR Y, I SR R R A
TORHR AL AL AR, — BOABIBMENE b A sl VF o i, 3R M0 SE B ML AR OB AT I A9 T [14] -
DAEBT SR W], rTMS -3 (0 R 5 2R AT R BbK o R A E PR, v DRI 2 PTAF6  5 A o5 10 5 fv e
ZeIUTARAT Y, TR ARN XH BE Ak, T AEURI S ) 2 B A A 25 Bl A T L, SR B J) 8 B
JEIE B 3 BRAN A PR R AE

3.2. ZMBRIBEEBNMEPHNA

HERIMERG T, RGRIIN AR A B BRI 36 7~ e B 00 o F8 v i 4 DX 25 1) 43 A1
BT I X L il X S AT R Z MR K R TMS A MERR) B 5 “BIINE" ke,
AT SRR AR B TR X, SRR RIS, 3T R R OC RAGIR[3]. A LR BLLE IR
PR R R R R, A H AR DX AT B Rk b B S KPR TORT 5| AT N R R W ek R e, T fE
FAF R A0 X S5 DI, AR R IR B R 2 AR R B, 2R B A4 7 P 51 SR g 40 fic b L E R
fI1E F[15].
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Yeager 55 AT FH B4 5= ) IESRFAE b 7715, PR TRE RIS T TRZE AN [R) N e 32 3 0 R e i
JIFEFHRIVERINLEL, B TR T 58 AL TMS SE s E PR AL AN X 286 PN 8 5 14 e L 11 B B4 B [16]. A A
5] 25 Bk FH 2 AR (TMS-FMRI/EEG) A 0 470 22 50 356 4 i I 26 Py 52 k. B 7 1) = 22 )7 JE 8058715 5. (Ln DLPFC)
TNk b L% S, SR A 7 A T E AR BRI B R 0 U 9% R K TR AT 4 ez v AT 5 T ) R DR R
(DMN)-5 75 B 735 42 11 X 3k 2 T R B 5 R [17]. DAMEARSSHEFLR BT, TMS F B i B AN PR T B %
RN P MR R E R N, R BRI I WOE KR R AR 4 SR S 4 R R T R X AR A )
B, T REE R JPRE

3.3. D F 5K FEHH]

rTMS BE6 5 A K I 4E R N ThRERY o, T2 T AR AN 7> )2 Al . S HEiE SR T
LGNS, 7T 5] R Ak A A 220 PR TR AL, e 1 RN M MRS R 5 A 1 GABA 3 5 /K~ 1Y
ST VR 45 [18] o A v AR K o SN TS A G R A 5 i ) B ) K A SR R % SR Ak S NMIDA A2 (A ) I T
BETTAR B AR 85 7 ) M 2% 2 TR (K 0L o 05 28 T BRI RV AR, 2 W0E — 2R 91 I P9 A Ve i (A
ERK @EFRILLL A mTOR H0) B TS i, AT R HE il 1 I 8 3 i 1R 58 8 1 ) 3 sh e s 5 Rl
[19]c X—id AR AR 1 s v 2275 77 R 7 (BDINF) S5 2275 77 40 1 BORR I, 2 1 W SRR ) 2544
MR T AR A % i R 4 48 3k 5 N PR 2tk [20]

MK R rTMS B 1 8 5 28 S SR ik e A A, 3 BE S M0 S22 5T 40 DA /N o 4 T 4 A B
Clarke %5 A\JTJ& H AR SN LA RS I R Y, — 5 B FE A Bk U B RE % T R R T s 4 i b K 5 45
fE T WAL R T ARSI L A, I PR 53 8 5 5 1) 1 5 S e s, Bl Ak el el B i JEE
R AR AR T LB [21] o FENLIARL P e T S b s BE SO A0 I, RIB0E 1 7 22 MR A il 2 5
MR GEPEIRATVE G SN, 0 T A2 5 i A 4 [ K A AT T 5 B B B4k 0 i ([22] 0 DAEWT FEAE Bk
A= T _EABARRES T rTMS R HIE L 28 i 4123 1 2 25 2OR

4. ZIEERIBGATT ADHD Bl R B

DIAEARZ 8 R IR S 2L O rTMS BT ADHD HIAIT, FERLR T ARZISIEIEYE[4] [23]. &1
ADHD L [ Al F A B e 22338 J5 5 0, Kahl £5(2022)38 i Vi ADHD 2 LRI G & ) LE 1 7 JZis
SR AR L, R ILAE ADHD JLE (118 30 J7 JZ 55 88T o P o 77 76 AR M 4 b 8 3h R A i)
WA, BFFCMRE T ADHD JLEE AR A K ELARRIA, ARG B T AR HE SR A 1 o A BE
[24]. Weaver Z7ERIE X/ 4 ADHD AMAET B 2 4 MG fIEGE YT, W 7R B ADHD IR RER A
B, iRE TG E E A R AR AERNTE, IEA TR DERAS LIFRE (TMS 67 AT
PEJ 41 [25]. — T 2 189 44 ADHD “MA R BEHL XS HE I RIS 1) Meta 3 HT R I, #2252 rTMS JRIT 1
AMETEAT B FFRR . B R G RE SR A NS BAC AR R TR, iR iR LT
fE 45 214)[26]

H 2 W IFAE K R S 2 i 1) i (deep TMS, dTMS)EARZE i A ADHD 347385, Bleich-Cohen
85 N R TR 28 Pl O AT 1 TR Th B G L 4R AR (MR PRAS T TR AL, BEFCARII, R4 Ul i
ORI, N ADHD BIRTEUH 5 H P R D BE T 25 M 2% 2 [0 () R i 5 K AR IE G B0, B 51IRACREIR
(R % BB AR OGVE[27] . BEDULHE JE B 1 40 BH Ao 22 TOUZE R 420 B DR M AL 8“0 BT SR8 T IR )

5. /&g

AL 2 PR (rTMS) LLE B 58 RS FURU N AZ 003 1, BRI T R GE,  $RTHER IR R

DOI: 10.12677/acm.2026.1693021 71 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1693021

WE %

SR S . DUEARZ IR RIGHEFIED], rTMS Bl -4 B FH g A s A R 4R Bt ADHD
AMAR G ARE R AR A 2 iR, HOR B T o — 2R 7 (2] [3]-

H A rTMS ¥697 T 12 BT ADHD & a7 A7 76— ROk, i eI AR08 R & 1 e
oG I AR R L, SR rTMS 8 40 2B o 0 e e 5 | R W RO, DA R 4% T3 e PR AFF 856 397
PR S5 R AIKATAFAE R 2 S o ARIF ST 3R S5 A AT B 2B ARG, Bl T MR KRG
Btk MRS F Bt RS HERIBAL R SRR [28], SRATE N2 SUHERP rTMS ¥GI7 7%, N rTMS Ja97)
2N F IR PRSI R 5 5%
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