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Abstract

Migraine is a primary, lifespan neurological disorder with recurrent attacks that may be associated
with Cerebral Small Vessel Disease (CSVD). Migraine lacks specific neuroimaging findings, and CSVD
caused by migraine may be characterized by silent Lacunar Infarcts (LIs), White-Matter Lesions
(WMLs), Enlarged Perivascular Spaces (EPVS) and Cerebral Microbleeds (CMBs) on magnetic reso-
nance. There is growing evidence to shed light on the relevant relationship between EPVS and migraine.
Recently, Glymphatic System (GS), a new direction in neuroscience, is an important pathway for the
removal of metabolic wastes from the brain, and a growing number of studies have explored the rela-
tionship between GS and migraine. Meanwhile, the Perivascular Spaces (PVS) can be one of the im-
portantlinks in the role of GS. This review summarizes the formation mechanism of GS and EPVS and
the potential correlation between them and migraine, aims to have more clinical attention and research
on GS, EPVS, and migraine and provide new ideas for the diagnosis, prevention, and treatment of mi-
graine.
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1. 5|8

i Sk JE (Mligraine) & — P LASA SOOI A7 B 8800 1t R0 rb /88 BE 0, TR AR 00355 3 (a2 B mTe i
T ) T 0 B B 5 ) A Oy K I R (ER) R B P A RFAIE I 4 S PERR RS0 00 - 7E 2019 4F 1] 369 Flt N 5%
PRI, E O R ER R, HAE 15~49 & R P HER B 1], At R 14%
FIN IR T 2] ki I B R AE 7] 685 v /)N L% 995 (Cerebral Small Vessel Disease, CSVD)H K [3]
[4], CSVD &5 i /N ML - F BOH I Fh R R IMFIH AR R IR B AR, S ToRER P i
Rk REZE . i 5 (s 5 %5 & 8l [A] B 4% K (Enlarged Perivascular Spaces, EPVS) DA it 11 %% . 1E
[ I & [l [B) B (Perivascular Spaces, PVS)f /£ MRI _EAE UL, HA EPVS 0] P % AL MRI K £] . EPVS
C A A /N LB R A8 bR 5], Ho T EAAE AR 22 RS0 (L o e A 8 S . H K
PEATA H ML Wﬁéﬁ\ﬁﬁ%)ﬂ@ﬁrmﬁqﬂﬂiﬁmﬁfﬂjﬁﬁ}%ﬁm/ﬁﬁﬁ, CVA kB2 B 70T EPVS BIAE FH it
1T T3S

AR, M T & Gt(Glymphatic System, GS) I H B4 RGBT IIBE S8R 4 187 a.
WHICR I, Bl RIGBRIR[6] WA 7] G055 I 9[8] MwSkJmE[9] MEARIEAS[ 1015 9%0% 35 GS %2
AR [FE, AR Z FuEE s EPVS A Bt GS DhRESZ 8, ST, ASCHETRKE R4%
XHkIF S5 EPVS 2 [A] B3 B AR B 78 Je — 38 2 A IR R B SCERIEAT 250k, DU ot S iz . il
SARTT SRR B

2. RERHB RS

2013 4, TfE S5 A1) R /N 93 7 9 G s i3 70 PR A4 P RO 7 F B A4 58 ' UG B H 1 0t
T 5T 40 P 7K 3 2R ) (AQP-4) {1 3 i ¥ ¥7i (Cerebrospinal Fluid, CSF) /% [f] i i#i (Interstitial Fluid, ISF)
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A HNIE R o AU 5T (T R o R S = 4. CSF i ahikS% PVS &4 ISF IRERIK
5% PVS iEFRi&1; CSF % ISF ki AQP-4 55 i &2 # i 15 . %M IE MK #i AQP-4 i CSF #5zhfiks% PVS i&
BRI, FHIRFIKSS PVS 42755 ISF, (2 AC s s bk o 120818 & — AN ISR AT i & BBl &
Z 19 A D R 2 TR DR 285, e R 30k P B A g e DA B 5 4 ik 2L R G T e S S R PR TR, K i od i
2N IR RS o GS AT I BRI P (8] 57 S5 AR P 0 4k th 2 R A A, TRIE T LA g
KIGIZ S TR R E R PR ZERR . &M A KR A 7)), 4ERE RN N R IR A [12] .

AR, O KEMFREN, GS S5 iME RGEPIRAHK, JTHZ AQP-4 ALK ILFERFE GS 52
5 KA R PR SR AR DG I 2R AT M AL B G R AR, A SERAE GS IhRe 5 F Ak,
B R IS0, GS M) RRIZMT PR, Rk 7 ACH R IE AN AR R SRR SR, B0 7 A AR AT PR 1 XU
[13]. FIVETEIEMFEERE B (AP TR IR RN E BT, 11 AB MTEBRBEAG A 2 5B R K ER
TR BERAN ) AS BEHL TR BOERE[14] [15], HEAWFIE T KH5 AS HiER EERH T GS [6]. [F
i, Zhang % N [7]3HT AR, AQP-4 Sk Z i T /NS a- A% & 1 (a-synuclein) IR EL TR . fH4
A4 FIIA 45 #% (Parkinson’s Disease, PD)FEAEIR, 278 GS iRAS 5 PD HIkAKE. BIEHENHG A GS
(08 P A5 5t T IE i3 tau B A SRAE NP AR M () A AR [8] TR 78 o, FEREMRARAS T GS BvE 1 i3
o, MIEWEDRA T GS WM& 23 r, Fik GS Z 4t v SR AT 10] [12].

3. InE A B a

PVS XM 1A &7 19 20 i 48 [E 97 #E 24 58 Rudolf Virchow 52 [E fi# ] 2% 5 Charles Philippe Robin 74
VR I DIRAT T/ 44 74 i 4% V-R [A] B (Virchow-Robin Spaces, VRS) [16]. ‘& /& [l G828 gk o i s ik A\
G SIZ J5 R ] ) 2 S LA £ TS M 7R VAR B B, VR D 51 REE IR K s s i, B — e i AR
AR, B EAER N 1~2mm, J&T B R#EHLSME. E%K PVS /£ MRI ERAT LK), KA
$"KI¥1 PVS (Enlarged Perivascular Spaces, EPVS)A] LU & #l MRI A5 £][17]. EPVS T E & A F 2K
DX KGRI oy, AT T A i i S MR [5], HIL ORI TER, W REEE . KEE . LRk
EAR[18].

EPV'S #i ) s 2L AR BEAE ML DA B 8, (HILA R TN BL R IALEIR AL TR R, © ZhfkiE: B
AR ] fE S BEER AT IX EPVS (IERM[19] [20]. Sk A SRR AP IR, RTS8 & &
T A E SR, Mt EPVS WITE M. J3—J7 1, ~FIE UL M e A R ris b R 48 7 E AR, 3)
FOCARE A T 5T LA B S2 A, 308 T AR TSP LAt M HEBR AR R i e 1, S BURIIEYIAE PVS H IR
R, #t—BHED) EPVS WM. @ mWMEETURSE: W A %555 & BN AR 3R 2= BELIT B2 o sl ik 3%
ARG, fiISF MHHMSZBE, S8 EPVS M. CAIERERY, ek meEmr = E/RE 5 EPVS 1)
HEAFEEAK21]. 11 AB 5 FI0E F 0 EPVS (158 & tH O 4 Charidimou 55 AIIERH, [FIRHlATHIA A
GRIE 0¥ EPVS 2 B Ry BE L (bR & [22]. ) M4 BEAFRE IR, JE ALY, g
WA 23 2 (Rl 2 [ 236K, XA RERAERE T EPVS [MIEML. @ JORERIL: I/ 1 1 s B2 908 1T 53K
EPVS, IXCEZFHRIEFHHAER, 2 KMmEm[23]. REMEDRIRIE[24)5%.

TR, HTEAEZMME RGP AL PR ERE AT EEER, A Bk Z it
EPER AT TR B, Charidimo 8 AR I, PR E 0 2 E 1) EPVS S5 b M w A O¢, I
& 2 O [ e ™ B ) EPV'S BT RE N2 T e A FF LS IR A 2 52 8 28 bR S [21] . [, EPVS 5 H
AN LA AT R R ([25] [26]. — Tk T o0 MR (IR R 7 tds i, EPVS (L& LR
) M S S AR kRS VIS K27, a2, BRI ERR 1 A 1E PVS R
WU T8 S 2 EPVS [MIEK[28].
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4. w3985 & A E E) B

HAl A TR I 7wk 5 EPVS Z AT RESC R HAp KRR, kS EPVS 217
FERSRYER). ilhn, Hh—Dist iR, 5% kMR mx ALAH L, EPVS B 25 %) LT (i Sk i
BILF[29]. BB AN 15 5 35 /D4R 35 5 2otk B e 24328 EPVS AT A8 B Sk Jf 51 42301 [31].
— T f BT I T 3T MR 995 181 5 HECRFF IR BT, o R0 2 B [5] w0 7™ 2R (1) EPV'S 1 B 2 i Sk 6 1) 25 2L 7
M F[32]. $R1M, A —DEHET AR EEMAER, KMEEN EPVS BB A 33, #n
L9E 5 EPVS ZRITCERAHG. Bk, HETCT kS EPVS ZIE 58 2 E A ST R A5 H A X — 2K
esie.

PVS AI{E GS RIEEMMEENY 2 —, CHBRERZ K FRM, EPVS il T Bt GS Thag=
$1[27] [34], FINBAZERE GS 25 MW %E UM I[9] [35]. GS Al A BRI EY), 4ERER
P IAES AR AS . B4 2 JE R A % K (Calcitonin Gene-Related Peptide, CGRP)A& —Ff1) 72 43 4 T FRAX Fl 4k
JARE R M AIK, WOREUE AT HIE =N RIS FR KL A (CSF), LA& GS[36]. ki
HWWINNEG =X WHAIME RGAE K, FE=XMEN, CGRP £HEF MMAIK, 1E 35%~50%1 =XM%
FIHEITCHRIA[37]. B AR I L EAE R, & M &Ik AR, 3B 5 S IR O
FHR T FE R N[38]. EEAERNE, HPEF4ERT CGRP ANAeiE 5 i ik x5 ks, 125 5l
PVS, Mk N\ gk 58T i3 iR B . Bk Ak, CGRP il CSF-ISF #E N F ik i 1) PVS [36]. — T A Al
1% H I S A Sk /S BB (ORI 0 45 AR, GS 3245000 3 (SR #h 28 TO IR R SE AL . LR
AQP-4 3Z F Mk R 30 32451, 1wk /N B CGRP (/K FRE— TR . X 5 5E R4 H iR ks &
VER 3% CGRP 7K 23 TF =391, AN i) CGRP W JEE 2 ML A i 5 A5 [40] 8945 SEA — B, X LeiiF4fE
B M, GS ZAAME CGRP FI/KFE—LF i, FEURKIMIIKAE. FEF, T CGRP 5 Rk,
CGRP 7E PVS "R, I8 I s 2 JOE RIS R T i — 20 S8 EPVS B K. Ak, 1EN GS RIEME
FRIOCEE N 22, AQP-4 IR IB AR ZTE BRAR W AT L T HI[9] [41]. SRS AQP-4 A= 4k mT LAY 1k
GS Bl J5 545, 843X AT B8 BORTRTT IS i R 3T A

5. 4518

HETR Tk 5 EPVS Z IR RAEA B4, E AR 2238 A = R AFAE A R
(K1, B T 0w SR AS B I 2R S0 EPVS 1ORE LA BT FETTE SR A — B A B b B 00 — 3%
IRV R . I, P 2 MR R — PRIt BLAh, fi ki g EPVS TR B ARHLH
HATGEA I, GS 5240l g /2w S i 35 EPVS HILIIHLEI 2 —, AR 725 2 1R 500 AT IR
WV, DO R SR A2 . B AR T e (OB IR AR

E&WE

R R LBA B 2RI H (2024MSXM127), 55 BT T AR fid FEZS = <A R 5T H (2023 WSJTK008),
[ 5% [ AR B 273 4:(82402983), H R H SRRl 3L 4:(CSTB2022BSXM-JCX0049), H KT DA HRZ 4
(2024QNXMO43).
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