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Research progress on patent foramen ovale and migraine
HUANG Lingyun ,LI Xingsheng”
(Department of Geriatrics s The Second Affiliated Hospital of Chongqing
Medical University ,Chongqging 400010,China)

[ Abstract] Patent foramen ovale (PFO) is one of the most common structural heart abnormalities in a-
dults and has received increasing clinical attention in recent years. Migraine,as a common chronic neurological
disorder,has been shown in multiple studies to be associated with PFO, with a notable co-occurrence of the
two conditions, However, whether PFO directly causes the onset of migraine remains controversial, potentially
involving multiple influencing factors. This article aims to review the research progress on the relationship be-

tween PFO and migraine, to explore their intrinsic connection and its impact on prognosis,thereby providing a

reference for clinical diagnosis and treatment.

[Key words | patent foramen ovale;migraine;cardiac structure;research progress

PR & FL 7K Ff] (patent foramen ovale, PFO) 4&&— Fj
LAY S KA O ME S5 48 S 48 AR S B0 B FL K RE
WA RBULE AL P R AR R E , ] Be s R A2
W47 530 . O TE BUAE N oA 25 DL R BN S Rk
DM R ELRMZ —, WATHF A RR,
15 % ~25 % (AR NAFAE PFO 3 B bR 35 16 353l A B
LA 4 AT 1 A2 Sk R
AL PR A P A HG i R A e L T T T AL LN AR
WIS 12%, Z W T Ltk B #E . PFO Flfw Sk 9 A
o ke R N A= R A T B K
W AR PRO AR Sk i — 2 =22 8] 19 ¢ 28 A 4% 31 i
PRARG HEIR YT 7 vk 0y B, R i 5% 3R W] i =k R AN
PFO HH36, Fe510& A IF PFO B2 48 B34 =k IR B0
WY i T WO, P R R D) (H e Sk R PR
5 PFO Z [ {1955 B2 A= BELAL A B, JC W1 fl ) BT 52 3iE
LHBRORFRER, BERET R ERSK ML £
A I A LR 9 . AR SCHE PFO K Sk i A8 & B9TR
ST RS O R 5T 2508, B AR e IR AR A fr
HZS%,

EEE. &P A RFE A 15 H (CSTB2023NSCQ-MSX0190), &

1 wEEEBSRDE

i ke T 2 — Fof i DL 1 S B A ) A 2 R G
I G 2 38 30 Ay 0 e 0 Sk R L i Sk e 1 2 A B
2 — AT e IRk AT Je IR RS B O L
Yo RO NA) R KA o i Sk R e W R A Y RITBICRE IR
LT TR) A, a0 RISCRE L AW IR 11055 5 55 Oh BB
i T RE BN A RURR L B K S R R L 0 S K
SFIH AR GEAEAR o H B 28 2R GE IR L e 5 | g e
% -9 7SN - S SRR L NS 1 B e N R
I Sk i A AR I PR B — 28 8 RO AR L 4K
BRI ZU S o ST IR D Sk R A5 AHE R B8 23 A A7 A D
BAER 25 B R B 3 A AERZ U
THEW IR EPENE RS A g, BEE
S A T BRI 0 T AN O A5 BN T T S 5 AR Sk
S A B R i B0 ™ R R R A R . S IR Sk T
189 SR AR K e R B G R T B R 2 2 R R
VB o 2 AT B0 I B D RE A0 L B T S T A 4
U5 oy 2 BR-E R BN BN Z — , X 8 A U
5 BE HRUR B4t 2 B 7 W0 R B4 ) e R B R Sk

BI51E#%& . E-mail: ptlxs@163. com,



FTHREF 20255 11 A% 54 5% 114

T AR WS 20 A5 T3 H S 4F J 35 A T 50 K 26 B R
AHHA S EFRLFEN RETRRE M HERNE.
Mz R YR AT AR A O e A L LR B B £ 25 3R 97
T oL FT BB S 5 H R i

UEAE R 85 2224 3 1B G M S 9 2R 3 100 i 1 S5 74
5 PFO A7 W £ 43 Wit Z 8] () S BRJF e T 2 bk 5%, (1
M A—3, AWRIER, H AR IR A D
FER KRB AR S pED X s gk L 25 ol fE YR T 0F
FENBE 2 (A 2 % 4 L2 Wi b o) S 5% 3 A
FHWEZ mEE, Bk, KA 0ZEIFERKR
B2 s B T TR AT ST L R G Hr D ok R S
0 5 A8 B PRO B S 156, L 38 7 JH 75 7 g AL o
I MR HEIR YT B AR BE
2 PFO EtMFAE
2.1 PFO 44

B [ L A R 6 B 300 5 ) A A 8 3 L X R B
1 & B A AR K, iR L AR B 7 AR A 24 R0 fii 416 2
RS AR = R N2 A N = e SN
GhERERFWRALASG, — 2 S NG, KT 3
2O LA AR PFOY . A H PFO B &
TR . SR K A A R IF R B AR, B
5% ~ 10 % 1) N HE H B[R] L 28 A £ 45 FF T80 A FA
B2 X0 IE B9 I3 3h 1 2F IE W B AE A0
JE BTG AR S 7 A A 1] 22 B9 43 s A BB B O 9
H A7 0 B TR 220 BB koA 2E L A0 R # K R B2
ML ARG 5L T e B IEH 12 %€, PFO %
WU B4 B 2K R A A 1) 22 4 U L HLAE BT A A TR 22 )
TRELL G T 2k 95 %, PRO B H IR &
AT o0 5 B A2 0 s A A A3 Bk s BU 3R BV (HT I8 E | 1%
wk L HEE 25 N 2O S804 O B R S BERE BTN 5] &
FHRZETRBLGR . %50 WE N A7 1 B 82 19 A 1) 22 43 ¥k
ARZS AT O AR 7 AT 6 2% 0od il 7 2R B A 2208, S8R
g & e, R IE PFO B 5 K48, Al ke ) 43 o K
PFOUR KA =4, 0 mm) ., H' PFOUR KR 2.0~
3.9 mm Z[a) /N PEO(<1. 9 mm) s #4l PFO Ay fig
) 25 REAE K2 B 18] B8 8 285 8 050, T LUK 4] 43 oy ff B
PFO & 7% PFO,

2.2 PFO ##m 7 %

HAlr PFO K&l ka5 LA 3 . (1) 4 i
PS5 AR A iR AT A S
PFO K0 A, 4% 5 41 o 8 FH 7 B0 S S5 45 BB A Ok
Rig EHREERK, (2) ZEEBEL3E, 2
Hik A PFO W& FR " 6F TIEA PFO B 5y
KBS A ds S 697 7 T B 2 L Hax R R
REEVEET B AT L B AR K BRER 2. 4
A HEAT R ASTE L 5 0 BU 2 3h 1R AR A AR 7R RE
B, (2) 350 28 5 22 3% 8 % R 28 1 22 3 8 1%
Fe A2 7 R R i 3 A B R 12 W B R L dE ad
AV 023 AT B I I P A 3 R0 AR B T
IESE PRO MITELE R H RN Ky PRO B8 i 5

2671

B WS R, 42 223 ) S 1 S 2 8 PRO 1Y R
BEh 96. 8% AR F B F 78, 4% SEAS A5 ) A2 4
Tt B AR R AT DA Ao e 43 B ok i LM E M L (H
T2 TG 1 00 5 0 R R o0 I AR 2 il 35 P 4 2 6L

PFO 15t 5 52 0 it 1 Ak 20 9 br 3l 5 T 3F
i A ) 243 T 04 7™ B R B L T ok 4 R R R 0 B R
2l R T AT O 7R AR R OR 8 R A . — AR T A
BSR4 978 0 B (DT BN T, 220 8
PR BB X B E R R AL AR, 1
KO BETD AL DN BT LUE ] 1~10 4
BRI A 22 sy, IR OP 3D FEA
O BRI RT DUOULER 3 11~ 30 AN fif s 88, Sk o
GRER . WP CRE DD 7R 220 B, W%
S G BB I 30 AN /Mo, EE 2 A2 0 B LT B iR
Wiz, N F8 B  SUR 2 IE M S, XFh 9
FEA BT T M PFO ™ H L, JF e &6 7%
PEAT R — 2 HE s T

SRR E R T B Ah W R IR TR0
EIfE R PFO 2 Wi B TR, PFO B0 EI 25 R 3R
AT RE B B Crochetage fiE, B R 3 I 7 32 5%
IO BB 30 L 38 H & A #E QRS PR IR 5 1) 80 ms
W, X—HRZERKRZH T EA —-EMSEMNHE.
FHWFFEUESE . 45. 3% 1 PFO #% .0 f 8 25 B Cro-
chetage fiF , R 51 J& P A7 47 R S5 S5 B e 09 B & kA=
PFO MMERE K IR TAE 2 W PFO B, 5 78
G375 A R i 1 S )L AR i R LR BUAE
AHBER,
3 PFO 5RkBHXE
3.1 MAxH

A I HRGE L PFO Fl— B8 5055 A 56, 1) 4 B R
PEAE R Sk R B R IR R T 2 L R R 3 - BT PR IR R
HAE L R T Y K I A A A B 7 45 L fHLX 2
R as e — R,

AW FE RS S IR M O Sk R 5 A 1R 22 o T VDA
&, S Jk M W Sk N BE , PFO W & R E Ik
46. 3% ~88. 0% , 7E X B4 v AN 1A S JE % At K o 19
BRI RN N 16, 2% ~34. 9% . 5 — B ABEAY B
W ARBORIT . 2R BRI 0 A S Ik M I Sk o 10
HLPFO MK R m FRER MMM EE. A
meta 7R B, PFO 5 {3k 9 M8 56 22 (B A7 76 B 1B
KB (1) 5 f Ffe X BB 4L A1 LE M Sk R B PFO B &
WSR2 7E S Ik M Sk R BE AR R, RSk e S
PFO B AH P H TG e I M S E AR o A 2 . (3)
B IR MR SRR 4L PRO %9 &0 R B & T o %
JEPE D Sk i 2R . Rk DX RY 3 2 O A BT 9T 45 0 R,
PFO A 3 i I 5 Ik e i Sk 9 1) 22 98 R
3.2 RFAHLAE

i S 98 IR AL B 4% AR E W = 4
N7 38 B S Bz ST A I 0 A O 3 B L AE = SORR R i
5 BTG T T TR JBR A L bl 28 KR ik B R



2672

S B AL, HRKFEYS PFO Z [ H &
)RR B FR L PFO 515 R Sk 98 199 i8R 58 &7
AU AR R AN BV FHALE A0 R L (1) R e %8
Ui, fE PFO B, K76 0 19 il B2 Cn |3k 1
G i # -  af e ) 3E ak AR B L R R A 22 0 B LR
TEER , fe & 235 I 0 5 200 30 ik 436 1t 1X 3 A 1M
DI Y R S ] L 2 5 R I A i A R 1 R
RES R IER D) P A SR IEIR 3 R e Ik
TR, (20 I T R e . A AR FUIR SR i
- JHe S it EL A 0 A O Y P I TS R R I T RE
5l P Y BT REAS R B AR OC IR SE . 7E PFO
SR L0 e Wk It T AR 2 ek i A9 B T B E A B
Jok Z 55, T 30X 26 0l I P W 5L ik 3h Tk b HE R 1
TR 2y Jok v i A T A A I A W L RIS P O o AR
YAUEE AL, Al ] BB o 40 M A AT e B M R A
SRS AE 7L 5 A W L 51 R kR
3.3 BAEAA

B PFO 19 0 3k 5 8 & 5 D0 & P O Sk 08 A8 78
I RFFAE A AL, H Sk o 22 32 8] 300 1 A %
BN S A 22 R BT — M, R 0 AR B AT A p B
BEEANE R EETRSEUNT 2R, EEME
WITE] B R A BB L K et I H OB LR R R
W 0 RERRE B 2 . R B T RE LS PFO
B DG I RE R L T Sk g |2 R L R PR M B L X T RE
5 PFO 58y W 53 WA &, 780 Sk 9 & VBT, &
HTRE S B L B B h T R S JRRE R L
IAR G A 5 AL T AR | B A — I ) R K B TE ) A
SEAR . BAE Nt TP T B RGO A 2 Rl
WeAE N PFO o BB BRI 77 L M 1] L Sk 5 | o g R
ME O W 2% S5 H OLREIR 38 1T BB 2 & AR i Sk L
FE R 2O WUBEBE | i o S R 0 L X B R 1 R
—EWfEE N g R E B eE RPREAT P Al A
FIIRIT .
3.4 BAHk

i Sk 98 IR TT B AR 28 i sl 2 Ik kB, I
FEROT % BRTLAZS YRy o . WK E 259 23k
B ORBT 2 25, WA % 2% BT 28 25 il 5 &2, 4R 2%
259 g S il 30 A 2 % A D Sk e B, T DLfE R ax g
25y e R e R IR . TRk R 5 PFO Y AH
Kk, 4 PFO £ R O 8 E RAE N B TEIRIT
oo BRI HG R R G PO Pk . — R B = A
(A I 2 20 4 DA RR 25 1) 328 38 R0 28 ML — 2
T ARAR G AEAEIE L AE KU, 5] an 454 5 22 0T s Pt 43
JYRE S B0 E 28 L 250 A P BRI U] AT /i 5 | & Bt
O IE R 2E . BRI Z Ah A DG IR 3R A W] R 5 30 42 TE
G I R O P A B R SR AT
I, 2 PRO B3 ARANA — S04, A FB 5 1
VR E ST AE B Bt Y RSN 0.
FEaBE G A TS T ) TR LW R A R LR .
[ A, X2k M | ) A5 B 5 SRS A 35 DR R BOAT 3K

FTHREF2025F 11 A% 54 55 114

P14 0 3 5 i 0, ) A8 ¥R KK Ot Sk 9 110 & AR AR 5 7
FREE,

I ABEEAR ZIEIK PIRYY PFO B EE AR
3R X T A HE, v DL OH R 2E S R
JE PR A i & R A AN B R — g B S A
SN EAE R X PRO B34 /9 9 (8 L 1 15 35 P Ak 3L
A F T A A A2 A R A O & AR
FEUESE, X T PFO 4 I 5 5 A 28 00 B3 i s Ak
FHEAR I [ B 45 7 S0k A% Tl BT ) DT bR 45 X E Bt
Wt L X A Bl A i AR B T R AT R L X IR 9T
SR A R B RS L A ST R, PRO 4
S5ORE AR B B A m Sk & AR BB T R,
HSk R & R R R ST TR S IR O Sk O
B A A E RIS e R Ty AR B R
HHGE A AFIEAR G RSB A 54 %0 0 B E
RIE AT AR L [RIEE 87 Y6 B KB 35 i <k 9 4 ok 1) £ L ik >
T BT 50 % 55 4F K T BE U5 45 R BR L 1E AR IR <745
B T AFAE K AR A 1) 2250 37 W R P i Sk e ok Ak R
FGE W7 3B w2 A A B R X T A IR R R
1) PFO B35 19 32 W97 305 28 4Pk i R KB IR IR
Rt — L 50UE . A RIS B, =k E Ao ek es ]
AE U8 T 338 5 SR 0 550 U 2 ) 5 el A H sk
BRI JE B .

4 INESRE

A BRI, PFO 510 Sk 98 19 PR G 2 1 A B
By, ] BEAZ B4 L RORE SR TR 2 I R R 5 78350 4> PFO
B S g B R R TR B N R . HRIA
AIRER PEO 7= A= 9 A7 [a] 22 43 i » AT {6 8 JDk Ot v %)
¥ CANAsg /IS i Ag: =96 B0 I 45 375 14 9 o) %% 3L il 1 21
U8 3 1 R A B B0 B A L i AT RE S & K BT M B
) B 20 8 RE SN B EL A T £14 s B A T L A
Tk — 3 AR L 75 45 G 1 2 AR 2 MR W AR & B 1 BF
FE LR R PFO 5% i i 3k 95 #9248 5% . PFO M
H R A P AR K AT S R B A T LR
BE X Sz BRI A5 A8 Y D Sk e R R T R ST R
PFO M K2 L3R4S T 2 m a9 A, M HJ IR AR5 .
2967 AT Bl R M Sk Y BRI O . LA B
Y0 A W BRAIE S22 B2 PRO $F 35 AR X Sk 96 (4936 97 &%
S YT I PR He AT T E — 2 DR AR AN R AR IR 9T B
(B, B BE T S ST B AT O R B I R I
B, DL Fas TR 2% DR 38 1 188 i 00 2 300 BR L 75 B AR A T o
Tl B B4 Sk E B 28 1 PFO $F 5% R 0948 3 vk, DL 3k
O S 9 R R IR T T &

2% ik

(1] EWH, T/ REE 5 e 555 Val-
salva B ALE 28I A7 O P 27 3 52 12 1 99 18 LR A
Hh A MR P B LT D e R 5 B A AL 2023, 51
(5):528-530.



FTHREF 20255 11 A% 54 5% 114

[2]

[3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

GBD 2016 Neurology Collaborators. Global, re-
gional,and national burden of neurological dis-
orders, 1990 — 2016 a systematic analysis for
the Global Burden of Disease Study 2016[] .
Lancet Neurol,2019,18(5) :459-480.
KANEXNT K2R, F N TR SIS
e R e s e [ S R DN 37 A E B I G
PREE %:,2024,53(24) :3726-3731.
LIP P Z,LIP G Y. Patent foramen ovale and
migraine attacks:a systematic review[ ] ]. Am ]
Med,2014,127(5) :411-420
GBD 2016 Disease and Injury Incidence and Pr-
evalence Collaborators. Global,regional ,and na-
tional incidence, prevalence, and years lived
with disability for 328 diseases and injuries for
195 countries, 1990 —2016:a systematic analy-
sis for the Global Burden of Disease Study 2016
[J]. Lancet,2017,390(10100) : 1211-1259.
TR, . B9 5L A P AR OC 1Y D Sk 98 BF 5
JELT . vh I #2885 P o 2 i 2020, 46 (7)
437-440.
CALVERT P A,RANA B S,KYDD A C,et al.
Patent foramen ovale: anatomy, outcomes, and
closure[ J ]. Nat Rev Cardiol, 2011, 8 (3).148-
160.
ELSHEIKH S,LIP G Y H,ABDUL-RAHIM A
H. Potential embolic sources in embolic stroke
of undetermined source in patients with patent
foramen ovale: look harder [ J]. Cerebrovasc
Dis,2023,52(6) :607-608.
DI TULLIO M, SACCO R L, VENKETASU-
BRAMANIAN N, et al. Comparison of diag-
nostic techniques for the detection of a patent
foramen ovale in stroke patients[] ]. Stroke,
1993,24(7):1020-1024.
MAHMOUD A N,ELGENDY I Y, AGARW-
AL N,et al. Identification and quantification of
patent foramen ovale-mediated shunts:echocar-
diography and transcranial Doppler[]]. Interv
Cardiol Clin,2017,6(4) :495-504.
GUO S,SHALCHIAN S, GERARD P, et al.
Prevalence of right-to-left shunts on transcra-
nial Doppler in chronic migraine andmedica-
tion-overuse headache[ J]. Cephalalgia,2014,34
(1):37-41.
AR B oE v I IR 2 25 v I R O P 25 o0
5 R4 25, R 18 FL R PRI 0 B M B R
LT T EPERR AR, 2017,32(3) : 209~
214,
JIN P,JIAO P,FENG J,et al. The predictive

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

2673

value of abnormal electrocardiogram for patent
foramen ovale; a retrospective study[]J]. Clin
Cardiol ,2023,46(12) :1504-1510.

IOANNIDIS S G, MITSIAS P D. Patent fora-
men ovale in cryptogenic ischemic stroke: di-
rect cause,risk factor,or incidental finding[]].
Front Neurol,2020,11:567.

HAYEK A,RIOUFOL G,BOCHATON T,et
al. Prognosis after percutaneous foramen ovale
closure among patients with platypnea-orthode-
oxia syndrome[ ] ]. ] Am Coll Cardiol,2021,78
(18):1844-1846.

BILLINGER M, ZBINDEN R, MORDASINI R,
et al. Patent foramen ovale closure in recrea-
tional divers: effect on decompression illness
and ischaemic brain lesions during longterm
follow-up[J]. Heart,2011,97(23) :1932-1937.
LAU E M T, YEE B J, GRUNSTEIN R R, et
al. Patent foramen ovale and obstructive sleep
apnea:a new association[]J]. Sleep Med Rev,
2010,14(6) :391-395.

TURC G,LEE ] Y,BROCHET E.,et al. Atrial
septal aneurysm. shunt size, and recurrent
stroke risk in patients with patent foramen
ovale[J]. ] Am Coll Cardiol, 2020, 75 (18):
2312-2320.

DEL SETTE M, ANGELI S, LEANDRI M, et
al. Migraine with aura and right-to-left shunt
on transcranial doppler: a case-control study
[J]. Cerebrovasc Dis,1998,8(6):327-330.

LIU K,WANG B Z,HAO Y,et al. The correla-
tion between migraine and patent foramen
ovale[J]. Front Neurol,2020,11:543485.
ZHOU G, LIU A,ZHANG Y, et al. Study on
the correlation between patent foramen ovale
and migraine based on meta analysis[ J/OL].
Altern Ther Health Med. [ 2025-04-15]. ht-
tps:// pubmed. ncbi. nlm. nih. gov/38940792.
TANG Y.PENG A,PENG B O,et al. Associa-
tion between patent foramen ovale and mi-
graine without aura:a community-based cross-
sectional study in China[J]. BMJ Open, 2022,
12(3):e056937.

TARIQ N, TEPPER S J,KRIEGLER ] S. Pa-
tent foramen ovale and migraine: closing the
debate:a review [ ]]. Headache, 2016, 56 (3):
462-478.

BENEKI E, DIMITRIADIS K, CAMPENS L,
et al. The Modern clinician as an “argonaut”

guiding through the “symplegades” of evidence



2674

for PFO closure in patients with migraine[ J/
OL ]. Cardiol Rev. [ 2025-04-15 ]. https://
pubmed. nchi. nlm. nih. gov/38980079/.

[25] TAKIZAWA T,AYATA C,CHEN S P. Ther-
apeutic implications of cortical spreading de-
pression models in migraine [ J ]. Prog Brain
Res,2020,255:29-67.

[26] HE D,LI Q,XU G,et al. Clinical and imaging
characteristics of PFO-related stroke with dif-
ferent amounts of right-to-left shunt[ ] ]. Brain
Behav,2018,8(11) :e01122.

[27] KHASIYEV F,ARSAVA E M, TOPCUOGLU
M A. Cerebral vasomotor reactivity in mi-
graine:effect of patent foramen ovale and aero-
genic microembolism[]]. Neurol Res, 2020, 42
(9):795-804.

[28] BURCH R C, AILANI J,ROBBINS M S. The
American Headache Society Consensus State-
ment: update on integrating new migraine
treatments into clinical practice[ J]. Headache,
2022,62(1):111-112.

[29] AYBEK S,PEREZ D L. Diagnosis and manage-
ment of functional neurological disorder[]].
BM]J,2022,376:064.

[30] ZOBDEH F,BEN K A,ATTWOOD M M, et
al. Pharmacological treatment of migraine:drug
classes, mechanisms of action,clinical trials and
new treatments|[ J |. Br J Pharmacol, 2021,178
(23):4588-4607.

[31] CANNATA F,STANKOWSKI K,DONIA D,
et al. Percutaneous suture-based patent fora-
men ovale closure:a state-of-the-art review[ ] ].
Trends Cardiovasc Med,2024,34(6) :404-413.

[32] ROHRHOFF N,VAVALLE ] P,HALIM S, et
al. Current status of percutaneous PFO closure
[J7]. Curr Cardiol Rep.2014,16(5):477

[33] E&, K/ i, 5. cTTE B3 TEE £ W o1
11 e NS e S s 7 A = I RTINS
2017,29(4) :455-459.

[34] BIF, B RAR, X = . 0P BIFLAR K &I R E
i 14 T KR E 5 TCRE AR O[] AL A P SR 3 ) T
Vak i< i A 0 e DI B TI 1 R= 2 =M P o/
2017,26(3):318-320.

[35] 5K L, 2 fif BH L FLAF I . 55, O I3 L A PAT 930 B
B E L 2 R T EE R A, 2017,
32(3):209-214.

[36] VRV BRAS, A ik, 5. AN W D Rt ot 7 2 o

FTHREF2025F 11 A% 54 55 114

B I 9015 FL A P R 2 40 5 80 AS A5 A BE i AL
R S R gm AL o A LT . R R EE %, 2016,
19(9):1102-1106.

[37] ZHANG Y, WANG H,LIU L. Patent foramen
ovale closure for treating migraine: a meta-a-
nalysis [ J J. J Interv Cardiol, 2022, 2022:
6456272,

[38] MI Z,HE G,LI C,et al. Efficacy and safety of
transesophageal ultrasound-guided patent fora-
men ovale closure for migraine in adolescents
[J]. Front Pediatr,2023,11:1296825.

[39] BEN-ASSA E, RENGIFO-MORENO P, AL-
BA-WARDY R,et al. Effect of residual intera-
trial shunt on migraine burden after transcath-
eter closure of patent foramen ovale[]J]. JACC
Cardiovasc Interv,2020,13(3):293-302.

[40] sRACHE  XNBEAT L 5k, 55, 65 11 O 152 £L oK B 40 A
RYT I R W22 (] ], PR BE %%, 2022,51(10)
1726-1730.

[41] LIU K, WANG B Z,HAO Y,et al. The correla-
tion between migraine and patent foramen
ovale[J]. Front Neurol,2020,11:543485.

[427] ZUO Y.,WANG J.GONG Z,et al. Advances in
the study of the correlation between patent fo-
ramen ovale and migraine[ ] ]. Psychiatry Clin
Psychopharmacol,2024,34(3) :265-271.

[43] ORNELLO R, SPEZIALETTI M, CAPON-
NET-TO V,et al. Different effects of air mi-
croembolism through patent foramen ovale in
patients with migraine:a quantitative electro-
encephalogram case series[ J]. Front Neurol,
2022,13:1034714.

[44] MESA D,RUIZ M,DELGADO M,et al. Preva-
lence of patent foramen ovale determined by
transesophageal echocardiography in patients
with cryptogenic stroke aged 55 years or older.
Same as younger patients? [J]. Rev Esp Cardi-
0l,2010,63(3):315-322.

[45] YANG Z Y,LI H,LUO D.,et al. Rationale and
design of the SPRING trail ; effectivity and safe-
ty of PFO closure vs. medicine in alleviating
migraine,a multicenter, randomized and open-
label trail[ J]. BMC Cardiovasc Disord, 2024 ,24
(1):198.

(s B 11 :2025-03-16 &[] H 11 :2025-08-03)
O B B AR



