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Abstract

Pediatric migraine is a common primary headache disorder in childhood and can markedly impair
patients’ academic performance and psychosocial development. Its pathogenesis involves the inter-
action of multiple factors, including genetic susceptibility, cortical spreading depression, activation
of the trigeminovascular system, central sensitization, and dysregulation of the gut-brain axis.
Building on recent advances in these mechanistic studies, this review systematically summarizes
current evidence on lifestyle management and psychological interventions, as well as pharmacolog-
ical strategies for both acute and preventive treatment. Non-steroidal anti-inflammatory drugs and
triptans remain the main options for acute attacks, whereas topiramate, cyproheptadine, flunariz-
ine and other agents, together with calcitonin gene-related peptide monoclonal antibodies, are used
for prevention and represent emerging targeted therapies. These advances provide important im-
plications for standardized, individualized management of pediatric migraine and inform future re-
search directions.
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1. 5|8

=k Jf(migraine) s LBHR H WA FE R M RIEZ — (1], 2IREIRELN 7%~11%, FFEEFEREK 2R
# A EAR] 3] (EFRRIE2E) 25 =i (International Classification of Headache Disorders, 3rd edition,
ICHD-3), Riir kI 70 9 70 5 I Sk T AN SE J6 A Sk b R o Herr, Je 58 I8 i Sk SRR BN I Bk
RIS, RN ZHFEE 4~72 /NBF, R BRI, 301, FHAEA B0, IRk &8k, AR A%k
it S 97 (28 Y Sk ) DU A S 97 117 B3 ) B R B mT 3 P g A i B B At s 2 ThRe Je R, SR B R
15~20 Z34h, HAGEEIE H 90% LA 4] [5]. SR, ) UEE B K A GE S 08 B8 R L iR s it
R, HRAEE ARG, ek, f%, RAESZFAERI, MO ERFEEN A AT, X LURRE AT
BT ) URHIE AR kI TR 5 73 RUAEE (6] S A RAEI SRR AT B B4R LI 2 I MR 2 AR, 38
AT RE DN S ARG A2 I AN S A R T R BN B 45 S AT N AR, TR AR SO B R B A2y
Daer= A KA R M1

ERT, =K I AOm L AN 72 A WA, I8 St e . = A RGOS« X A A o B
RN METE VY R R S 2 K@ A BAR A . ST Sk IR Tl A S RO AL AS B, RO
BRI £, R, AR SCERR ) LB i Sk B R R LRI T 3k e, Dl PR B2 A 107 i Sk i S8 3 it
SEFEE, IFNE LM E B AU RS2

2. )LEmKRER AR

JUE i SR A R R A S X BRSOV . = XA M R G5 e IR RO
=X - HEMZRASS . PSR LR AR - T - AR 2 R GBE R AnlE 1),
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Figure 1. Schematic of integrated pathophysiology in pediatric migraine

B 1. LB RLRESRIEE RN R EE

2.1. BEESWMENTN

L i Sk R 08 5 BAG BR R 038 4% ) SR, ORMEVTE 2 RS A T N fil R, andRssiae b, BRI Y
AR ALER A 7 WA AR O B AR BRI R 55 (7] RRAEAR U BH, 5 4 i8S 118 S 2 4y R R AR R A,
CACNAIA. ATPIA2. SCNIA &, A 3% 7818 D) Re 5240 L2 R A A I A, M0 R ORI B2 J= 1%
B, RN=XME - M RGERBIS IR FRM, RAFERWIIRRIER]. tot, TR TIE IR,
I3 2 %% 18 & (serotonin transporter)Ji& Kl 1248 S AT g 5 ) L2 (i Sk PR PE ) 22 S A OGS/ 8% DR 3 AE AN IR
PR L R RIALEI AT R TR A e 2 — B[ 7] BARCRE, XL L 5 PR DR 3 I 7 R = 0% A v A
LWL AT IR, N JE SR 2P B0 (cortical spreading depression, CSD) M = X M4 - [ RG0S
BLE | — MR AR

2.2. B BUEHH)

CSD # AN A LE A SR Je I8 (1) 32 B AR BRI . HURPIE R ARG R )2 R A — I A8 AL R 1 “ Etlfh
— ] B RN PR TS AR LT[R P s B B, B S % AR R RO VR R ST AE
JIT 48 X3 AR B 50000 B R PR 22 T B, IR Bl AH B 00 i L 8 (9] A AR R AL AL R 2, R
AR A MR A SR s D AR T L RS DX e, U H B 52 B R T A — S oA
JeRRI. BRIl KJEIRSN, CSD L REBIE M KBRS Rk AE: H—, HEEE = XWEHE 54
(trigeminocervical complex, TCC), 45 = X% - M KRAEN 6wt H =, Wk /R Eum S0 £
J I C B IR, v M SR £ A P S S, AT i AR ST A SRR 10]. BRI, CSD AMUE =
Dife e Rl aRi, SHRERE “MEHR" 5 “=XMAEME R KX E .

23. ZXHAMERG SHEFENRE

= XA S FR G A 5 R AR G R 2 RE A I\ A2 J L2 (i Sk 9 R A 110 R T2 2 A PR A
243 A0 T M B % i I L A P = SR B A 2 R A 2 B RIS, AT R R 1 2% R R AH DG IR (caleitonin gene-
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related peptide, CGRP). P W5 55 2 R 22 Ik, 4T 51 6 MBI/ K o I/ ] U i Ao 2 AU P 49 e
TR LA T e NHRK, AT A A ST SRR 1 1] F W FOLEE R, ) LB A ki B8 ) LAE KA 1o i B
1 3% CGRP /KPR T [ 12], X FR7R HARL YA SO SV AT RERC R A BE N R . B AL 2 Ty CGRP
R DR AL R0 VR T E L D SR (S A SR B3t 1 SCHRE(13]0 BT L, = AP 2R I R ST S A 42
PRNESEA DR IR CSD 2 Fh oM i 375 X (A5 5 Fe fe s R # SRR e, B8 )E SR X Bl & =
X - BEMGRS LR M T RSN .

24. =X - BEWE K5

LB i S o 308 O S ARAN L e — 3R I, B4 &) LT & AL B 3 R 22K (cranial autonomic
symptoms, CAS), WIFTH. ZEEFEIM . S8R SMEFL4E /N [14]; R CAS 4 EHN=Y—HE
P2 S (trigeminal autonomic cephalalgias, TACS)RFHIE, JT AT 70 R BITE ) L M S I A B 7R AH 2%
UL[15], HIEAFLERTREREIGIT R S TG [16]. =X —HFHERATIUE CAS R A : Sk A AF
B, =S RN YEEEE TCC, 4k SRah T _E IS HER% (superior salivatory nucleus, SSN), £ [
22 B A2 JR 4 5 4 3 IS (MG JFS ) #0122 71 (sphenopalatine ganglion, SPG); SPG XVHAR . Sl /[ Zb R A2 1t iy 4
MR B AR A e, B LT REA I 7% 14 7 ik (vasoactive intestinal peptide, VIP)F1—% L& (NO),
SEUMEY K5 MR WG, =4 & CAS[17].

2.5. FRREEY

BEAEBF FLRE, MRV 2 PERNS = XA RGN B = XS M 4 — R 5
JGH MAPK. NF-xB %55 8B #080E CGRP M &Ik & AR 2 AHMI R 7 Fif, AS/C AF4EXas it &, M
0 5 R i FEE A 5% 65 K T R UR 5 R FE AL, R0 el N AT BBl = XA 28 58 o 1% J2. () 356 (trigeminal
nucleus caudalis, TNC) [18]. #FEEMAF A — B8 TNC #HETCBCRBME R VISR, RIN
HRRXECR, U AR TG I AR AR B Ao Sk RER ) RV AT A Al RO 51 HE DSk A PE[19]. 7EJLE A
B B I A AR B Sy WL LR A B AT R B B B (17, AN B AR 2 5 T PR 2906 T 197 28
I T REAE 2 O Sk T8 (08 Ak S5 i Rt R [ 201

2.6. B - B7 - Bk

Ja3E A W0 (gut microbiota) & I (8] 30 A2 A6 AL AL R, X ) L2 2R KR T 5 S e Bt 22 e E 22
[21]; BORBZIEERE, HiEM “fg - i DEMAE T X2 5 )LE LR S 4555 22]. B
PRAESER E SR il A R B . GG DT IR (short-chain fatty acids, SCFAs)#% (#1383 A &
e R/ HT AR AR DA T R ANT i, Y405 i SRR R PIRAT ARG o B R0 DU B4 2 A 1 5 ok A TR T T
FER W TR A 2305 5, AR GREEAR I B SR IR BCE SR 5 TR AL T F00AT R N
i Sk I BE AR AT BT B[ 23] AT Bt — 2B 4a LB Sk S il T R R R AT 50, X — SR B T
B ko 5 D REE B I TE g £ )L EE P K WASAF IR (241, JF D9 e W0 B AR BEA L] 5 IR R AR ALTR
JT SR AL T8 )

3. JLERLERIETT
3.1. EZWATT

3.0.1. EFRAFRNFH
1ELE RS EAEZ A T, B T HRAZ O HNS: F—, K AEESe S Sk R VE iAo
[25], Ak Ayl il BB RAEFEAE, HlE . B REET . FEMR T KA &R 5%
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X8R, HH

=

BB LARE[26]; 35—, ARUERCR S A B ™ RS AT OS, TR E A B S M I R B TR
FARRE[27], St TR B, AEER AR 0 T SR ISR A, (L NLAE LR AR R ARl IR
Wzk[28]; SR =,  RAF IR B T8 fo S IR AL, AT TR BT BLIE R [ E it — R PR T A
Y I T ) AR PSR A B AU S AU, 17 2 R B HER P /N T 8 /NI 5 Sk KU T s A R 29 280U, A
SRR IR E B E B EK(25], WHCR U SR LB RIS SRR, B 50%H R L B
[30], TIHFFERY], VRF BOAAAR A A BT i SR B A E R SR (31 fRJa, 2T O
TR RE R FEUTAE KGR 3R [32], IR B RV R R . BE i B JFA R K E, B
AR AR [33]. BRI S, R R MR BEIR PR A s s SR EE B, DURIYE
i 2 e G OIS AT RAR AT ST U0, PSR EE 5 BRI, AT AN N 254 T 4H
IHT5E T AR AR 5P E L, NI IT 5 KT S (it e S o i

3.1.2. INFTARITE

NFIAT AT ¥ (cognitive behavioral therapy, CBT) & JL 2 fi ki & B FPEHE 72 0 0 — BB T T2
—, HiE S EN .. T8RS, BRE B SIEE SRR, SRR SE S SRImAH L B
B R 2R AN NS N N [34]. 2 T 9T o, CBT A 25 FRARK R R AR 508 L | b Dhig
2R, JFRmE BIREBAE/I[35]: SULFEIN, H RIS R, CBT 515 1t 25490 (an B oK 5 AR K54
A 2GR TT AT — D SRR BTN A RE(36]. BE T I e A S AT, IR SE R B
CBT 5@ R E LAET T — AT, DR SRR 2 5 77 R G, AR
RAE AR [F I K I RE 45 )R

3.1.3. MEiPE

P22 4% (neuromodulation) & 1T 4F K i Sk T 80 KR Fe AL TR I — RAR 25t y7 T Br, 2 ad sl B
T R A 2 A B 5 7 QR PR S A S A PR R M A 1, AN T S MR PR () R A2 548 5 (37 H HEOR
A2 7 HE |44 2 3138 (transcutaneous supraorbital neurostimulator, tSNS). Bk 28 /i il il ¥4 (single-pulse
transcranial magnetic stimulation, sSTMS)Z5[38]. fF 7T & 1, sSTMS 3 3k ] B - B AH 5% 157 J2 & T30 EA VR R Jok o
BT JZ A A6 I PR R S A AR AR A P AR, AE ) LE NS D 4 b ST 2 1 R 4F,
AR 2 A, BIE T BHRTREBR[39]. B sTMS 4b, JER 281K E 40 231 ¥ (non-invasive
vagus nerve stimulation, nVNS)id i B B0 BB Bk E M4 330, AT RANREMY 52 BN KA IR 25
F LR AL AE e £, AMNE = XA H )i (electrical trigeminal nerve stimulation, e TNS) U B %1 T =
X#he, FBa 00 o] FRAR A Sk i A3 HLAE ) LEE TR 52 ML o I A R DG 72 Fe i 48 4
(remote electrical neuromodulation, REN), 7£Z 1 KA RS A BERS 2 4 ORAMEREAR, AU B A8
545 1697 DB G, $EoRmlie B — & RT3k a8 [40]

3.2. ZaTT

3.2.1. REHERATT

A S PR HT 2 Z5(NSAIDs)5 M ) L3 (i Sk I 2 M I — 2R 2441 X OBV R M SAE ST 12 %
NBE S B Bk e 4 BB — @A Rk [42]; 30T BIR, MG IFERNEIG 2 /INBF P G2 Af 0 (1)
AR T 22 B, WXt LR IEBYE 2 /NI 45 R 1 3R 38 UE AR AR X AR — 550 [43 ] Bl 7] DR B TT S A i Sk
I, EDR S Sk R 2 VR I AR DG B R AR, A HERER T )LE 554 [44]. X T NSAIDs B&ENE#,
A2 B P G A A 3R 245 (41 HEEHEAE ik R 5-HT1B/1D 32N, i | = 3G
P8 AT IR DA 3 ek /D A FE I 9 3 TR RO R AR o 55 A 2 B B (FDA) K R 3L it 31
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(Rizatritan){E Ry 6~17 % i< Ji AFE B 24, B0 22 i 3H (Almotritan) 5 # K il 3H (Zolmitritan) W 75 7€ 12 %5 L
EINEEA A, i H AT JCE R 6 % DU JLEE 1) S 2R [45] . Z2 MWL 4 METE 1 R AT B
SKIRFFEDRAS AV E R T, HZMRTA R KRN AR, FFEEAMEAEH46].

3.2.2. MEGEIRTT

PR FCHE H, FEMLES o DU T 12~18 2 F A E MR IT[47], Hid— S0 5 R IR Sgm H
FH SR ERANRE, FIEEBEAE T Z 75 IARR RS R N[48]; B PUlim 25 7E L
B R, TR DR A AE A BR VR R AT RIS B A TS ORISR S O SR R
SSEPR B S e AL FH[49]5 72 LF0VE3H BIYID T3 R AT BRAR R AR S RO B B, AR AN 5 38 )
FEATY 5 5 KRR A B AL B IS IAIE[50]. L BT 25 b, FEPEne 5 U IR 7E )L 2E N TFRE AR 52 P 57
RS S BN, (BT CTEVE IR, ARG IS A B RON[S51]; 229 /K B = i ) LRHIESE B0 7E I PR
LT3, A S R v 1 W o Bt 28 A I, L ) LSEBE SR [52]. £F X CGRP S 1) B v FE 4T
IR AR NI V6T BoR AT (53], BB &tk 54 B 7 it — D 30 S5 K RE I [53]. %5 1,
T A ER S LA R B YT RRVPAG - AMARGIE SR - BN R N5 CBT A& ARG 7 N THAT " A e w
TERAR 22 A IR B T 5 R PR P PR S 6 40 5 T e A 5

4. B4

S JLEE ARSI — Al DAB AR B O Bkt . 52 % SR S AR BRI KR RN RO O, IR IESE B
SCHRFAEAE 77 S8 5NHAT T iS5 OB P SR AL L, A MR SR S P 20T & A
Al B A A AR R 98/ D RE 2 IR FE ] SR 24 54H AT B AR AL U o SRR 6 ik 5 s J3
B 2O R ETIETERA A S REA L RTE, ABfEa  MZRRAAR 5 P20 JORE S5 4 B2 1k — 20 1] WS S L
FESL AT E AR S S R R AR R R BLIRAAS FI RS B R B LIRS 4040 & B i A2, RIS
SR K A 5 45 R 1 R GV

AR TR TG AEHUHI MG PR 2 8] SEBLTE S e — T, Sl RKE Dy A s se e w7, R4t
PP LEE IR ] CGRP BL[A 250 28 R YR B e 2 B AR R ) 22 bk, WIRAN TR 4E I8 A L A8 LY
Ras G MK 50T, BT A F RIS SSRGS, WEIFRIBE N T 5 E 5 R 55 10 0
PUEARAE TR, 5INN TR REBARIETH A E B o A, Rt — D R % 5 B . CSD.
=X MEEE PRSI - T - I Z AL O A AL, i 2L s
SRR AR T BHESI AL RS 70 = IFE At B RGP IR T R S T g 5
AT B 9WIRTT KRS BOR B RISORE, AT R 22 4T AT KM RREE 4R A B IR AR
CLSIS IR ) L EE i S S 9 2 B A 3 22000 B 05 ) ) BE AR AR A o

SE
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