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Research advances in FLAIR vascular hyperintense sign in diagnosis and treatment of acute cerebral infarction
QI Houyu, ZHANG Mengyu, MANG Jing, et al. (Inpatient Area IV, Department of Neurology, China-Japan Union Hospi-

tal of Jilin University , Changchun 130031, China)

Abstract: FLAIR vascular hyperintense sign (FVH) is a vascular sign that occurs in acute cerebral infarction and is

associated with local blood flow disorders and compensatory mechanisms. A large number of studies have focused on the

clinical significance of FVH in infarct volume, early neurological deterioration, infarct growth, and functional outcomes in

acute cerebral infarction. This article reviews the formation mechanism, disease assessment, and prognostic evaluation of

FVH.

Key words: Magnetic resonance imaging;

2P I A 78 (acute cerebral infarction, ACI) 24>
BRECR MBI B 2 N 2 — , R E B AE BT & ACT
B 280 T, 1E ACTHIZYT it fEep sl it 4%
Rl AR T B AL 3 J& i AN RGBT 3K
fit 1 1 LA KA AT AR A 38 45, 2 AR Y7
T Y OCHEBR Y o W IR A S Wl B 5 17 41 (fluid
attenuated inversion recovery, FLAIR) "z W [ T 4%
ol P P 9 5, 2 M A B S i A% (magnetic reso-
nance imaging, MRD) i 25 (%) 5 MUK &5 90 2 — o W
R AR AR 2 3 B 27 P 51 1 A R £ 5 AiE (FLAIR
vascular hyperintense sign, FVH) # x& X —Ff i 81
TEREIEAR T, FLAIR J7 81 L stk (2R sl e P 19
%5, H Cosnard T 1999 4F ¥ YR IE™ X FhAiE 4
VZAFTE T R BN kB 78 5P 2E 5 | kS 1) A58 2895 151 v
A KA R FVH 5 20 I FE 4l S 6 |
BRI > AT SRR BN TS A VA G . AR SO
FVH7E 2 IR SE b B9 L e 2EAG B T
% 7 A TERAR

1 FVHBIHLHEFIE 7%

1.1 FVHMHLE  FVH AL B2 AL 7
TEZ iR, 220 AR TR U I It 2218 P 2700
FUNBE ST FVH 2 AR LA ARG, £ 64 il 4%
P A ] 2 EE S0 R 208 FVH
5 ps A AR DG o TE T A L R s A TR
T, FLAIR J¥ %1 | 2 I TCA5 5 85 5, 4 10 I 48
Mg s ZER , B LI, RS BRI R TR
JRA TCAF 5 SRR 5 B 1l 48 s o7 BRI 55 -
AR E A FVH BT A SO ] | i i FVH SE SC

Vascular hyperintense sign;

Cerebral infarction

SRR 7S FINA] ZE Y KM A S sl LR BB FVH, A4
AR 3 25 9 74 3T i 4 AL I 5 AL 5 S8 s FVH 22 X
SR e A% R PA) 2 1) KL AS S8 it 4 S T 78 P B FVHL,
AR 2 35 30 1 e 28 b I %) A8 S IO 1) ML 97 S vy %
8 B 33 AR ML o AE K Sh ik A1 28 5 K s ik opk
7R e FVH AR ORI ] « 78 K i 8 A ZE R
A S Bl fik i AR A2 R e A T Ui A 2 e — off, Sk U
FVH W A7AE nT B A RS2 S i3 i ol S pn s . hife
KB kA8 i), ] B8 A7 BRI 3 it 29 2 JOT S804 32 i I
TSR U SN T B FVH R B kA SR B |
B FVH 2 BB

FVH 78S [] £ 1fi X A B A SRS T] | 76 #59 3 fik
R KIMATIRAE T, FVH FHYE R N 499%~97%1" | I
LA v 3 Bkt X ok 3 HESL IR BBk & 4 h FVH
FHPE R 28. 7%, B W5 3 22 [l 8 KM v 3 ik
M X FVH REIF . Kl sh ik M1 BE M2 BE M3
Ko TG 3 11045 e 25 BF FVH 19 BH 1 35 43 1) 2 96. 3%
63. 6% .35.7%"* . FVH 75 £5 i 5 00 & H B L il 4k
YN HMIN 2L K FERET (949% ) F - K HERfFT (89% ) |
HH(53% ) FITH I (349%)'

FVH () B RS & iR A S AR &
B DA &G F) MRS ¥ () 15 [7] 22 3E 4720 2 BF 98 ) 15

5 B 5 :2025-06-30; 1&1T H #5:2025-09-20

EETB A WBUT TE AA £ 351(20235CZ45)

YEE AL : (AR HOIE IR 2 B i 28 Y RE DU i IX, 3 Ak 1R
130031)

BEEE 1S , E-mail : xuzhongxin@jlu. edu. cn



+ 956 -

W FVHTE 24 h N 1~4 d F15~9 d B BHE R3320
100% .40% F118% """, #& 7~ FVH J& —fp 22 Bl 7
5t 0L P4 9 s ) v R O B Il A AR SR

1.2 FVHZEWFRTHITECO S FVH BT
Ik I N E MR L. EHERARIE R
R FVH, 7 R BHE A AR . ik
FALFE Lee 4372 L Olindo W43 ¥ . 2 B ASPECT -
Tk

Lee PF43 45 . FVH R 41115 043, FVH BHPE 4L
FRAE FVH 4347 i BBl 2 75 2k 2R i sy Jk AR o DX 1)
13,50 NER LA A i 25 4, Bt 1 4y, B A

J Apoplexy and Nervous Diseases, October 2025, Vol 42,No. 10

P24,

Olindo ¥4 45 M4 T, FLAIR | K ik v 3 fok M1
DX B0 A 2 — A 2 T )R 10 G S PR DI I,
JTCFVH R 045, [ 2 L A2 0T 148, 52 10507,

2 K ASPECT ¥ : #2482t R ASPECT - HH CT ¥
I RS B FVH A9 X ekt 1431

Lee PE4312 %6t T FVH %3 [8] 0 A7 F 2 8 0 |2 58
JkEE , Olindo PFA M HL TS24 L Ry 2S A A
B A AR et ELX 15 B AN (B 4, 2 . ASPECT
PPN R L X R oA S AR e 3
FE BRI UL 1.

Olindo b4 % R ASPECT#F-417k

75 =) = H .
. RETE | ° g RETHE - HURASPECTIFS

FVH _l FVH HER I b Bk AL X 43 X
) y ' Y
A PV A 2 7 i1 I BIFVHSS — /MR I 4K IFVH
0% | ROk L AL e e ok i

B e YN E——

T o & A EmHIFVHIE 143

mZ 107

1 3R FVH @ PO iR R

2 FVHEERERREEHRHIEX

2.1 AFEYREFFVHshEERE 2k
Jidi A5 B¥.# TOAST 43 B4 0T 43 Sk 5K 3 ok o5 A+ ik 724
(large artery atherosclerosis, LAA) | (> Y5 P4 f4 € Y
(Cardioembolism, CE) . /Naf ik 4] 2€ 54 | At g PRI 7Y
SRR B0 o LAA 1 CE H FVH B P
ZHEMAEAS A ESR R T FVHIEE 5%
2 B L ) IAELAE A S I AR A O, P 2 Pl 346 A o gt
AR B FVH 28 o 72

TE DT AT L4 220 s 28 15 F T i) If, 90 s A 42 1fiL 3 24
AP FVH B, W 2 FfR 76 LAA th 3l Bkl ke
B Ak 5 e 1 A PR A, S g M4 T AL 7 3 S i A1 , 843+l
SR, T AT B R i FVH BHAE ; 24 3l kg Ak
BBk Ji 2 145 P ZE R AT I 37 S8 4 2, M <2476
IRHE— 25 FF T, X BRI 3 T 2 B M 42 9 328 o
FVH FHPE ; 408 3 fir s, 78 CE H R ) ke 74 22,
375 i ) S A FR AR 43 FF A, AT 3R B R O v FVH PR
P18 A T iy, 9 8 B AT T 174 M0 9 B I A4/
¥ TR AT Fe Bl o FVH FHPER 07 R LAA 5
CE f4 1L 378 AN B 7 AR 3 B2 B AT 22 5%, HLAF X CE o
FVH (%) 8 A8 3 BT A B Z PR IF 58, FVH AR B X
TS PERE D) i T — AR GT, X IR 1 o A A
WifJh 5 45 A F 3 S O E TR GO IR S LA R

SRR A NS A A AT 2R A B

2.2 FVHXMUSZAERREIPEAS M 2GR
1K= o R i 11 s B 10 b 51 ) 5 AT A S A S R S 1
B4 LA L AS R IS 7 2 T LA 7
AR F A MR 2 e ot e i A v VR B A AR
FHLE

FVH A] LLAE Ay I 45 76 2 4 300 72 70 28 47 A8 19
FAG bR L BRI R Z A FVH 50
TAEA K B IE A 50120 3 — S B AT BB A AL
HAE T A8 1 3 1Y FVH AR R 35 B A ROTF A 52
PG (1012 Tt g A QB2 LI L 24 S i 45 A8 & A I T
T AN SCAG R i 25 A8 RO I, ZH 8L I 2 AR A2 X
7 380 B BRI B g 3 O ST AE ER R, e
MRI 4 T, FLAIR ¥ 51 I 3 8L 8 )73z 43 4ii 19
FVHS 22! Ty FVH RS2 AT e B A B
WA, B AT AR DS 5% £ LAt v FVH %0
T A5 Pl 258 S fle i X 3R ) P 4 1 FH Bk R e
TG B 52 R T

2.3 FVHXFE w07 p Al i 2wy
S S B i AR b R 2 IR T (R SE A AR AR 1Y
X e, BV AE X 50 HE 1 X sl %) A DG i DX B, dhe a2
T B DA A ) A A 2 MR R A R T
J7 B SR I R i T PR WS 1Y B B



PSR AE 2025 4F 10 A 424 H 10

+ 957 -

= SRR I

— s PR HO  O5F
R ] L7

- 210 S AR IR AR ) L3
- S ACRARRE LA 1E]

T AR IEF RN B2 t BUORSIR ot AE B AR A2 I BRAE Aty 5 A MO L 3 PR b, OS2 A8 20 Tk, A5 1 T 2 By e
it FV H 3 C 7R gl I A — 2L I T 3 0 PR S8, KGR ARMII i 00 2, 0032 07 A, OS2 L G A3 g e i, 3 T By s FV H
Vel 2 KB A TR A A SE B 175 1 Jo BV H K I 3 7 1) 174 B 25 38 A o

— AL i S E T

— i 0 2 AR T S AR
=R ) L

1L

wp O S AREAREL LA T )

T AR TE IR0 A 5 B s AT Do D A T P /5 32 S 0 5 0 A0 53T, 00 S 8 10 132 S 36 o 6 3k i 7 P 2 B0 FVHL
P3O A ZE TR A HE W 155 0 0 FVHL R I 1o ) 2l 2508 2 1

A, I PR 38 5 it g L PRV 1 A& (per-
fusion weighted imaging, PW1) & CT % 7 i 1% (com-
puted tomography perfusion imaging , CTP) 5 7R HEIIAL
1A% (diffusion weighted imagin, DWI)#£47 KEESoRA
i AE PWI-DWI/CTP-DWI 4 55 PC 2 DAl ol i~ I 75
AT W58 A FVH BH 48 7 A7 A B il g 47, ELA
FI K FVH FHAERT ) PWI-DWI/CTP-DWI 5 i F
T d 002024 T 2 AR AE ) FVH R A T R
PWI-DWI/CTP-DWI 4% i %"7' . FVH-DWI 4 Jid. #% &
A7k FVH PHAE XK T DWT B X 58, FVH-DWI 4
e, 2 DAk e i~ Byt — oA 80 Oy = A F
FEF W] FVH-DWI 5 BC HUU PWI-DW 4 e 40 4 4
U B O R S b 2 S — IR T R R TR R
M5 ACTI , FEFEAZ O XA UM S

WML IE sk i w5 A7, GRS FVH BHME 5532
AEAE Y FVH $2 78 B8 S ] 1 0 52 A0 24 R e it > %
5 s FVH-DW L C 55 R o 0 S 078 A T 2448 10 119 IX 35,
KT LA A 20 35 PR K B IR B8 1 X8k, T M A7
FESDWI P DX 85 74 R i 2 5y o 3 A [ 22 9 52 1%
205N T R HEAT PWLLCTP (19 B PEAL 2 B AF
TE B A2 W5 M A8 S — 2 A Rl IE T A R

2.4 FVHXHSEARBRIESPEAS  BA RS
FH, FVH BHAE (995 191 97 46 DWT FH MR U T8¢
FVH B 1], (FL R 25 95 175 0 i, e A A AR A 25 3t
— BT 2200 R R R A FVH BRI R AT AR
711 S o e b N | Syl 7 R s 0 O L B
e LA REAR BN ik — 2P 15 K. FVH-DWI 45 L FH



© 958 -

PEAR XS F FVH-DWI 8 FC B 1 19 28 5 ) ds A pE Ak B
N B AT FE AR BT /N | 3 i) BE R A7 #E FVH-
DW L4 FC S B AR DX 8] R A7 5 )32 B4 0 S A7 2 At
MERE A, G A BURTT G e LA AU AR TR /N 220
FWFFE 4R AT LUK FVH B9 7 5 Sk 15000 A5 58
SRR FEFE bR , 2L v FVH B 22 R B0 27 32 3l ik el
43 K WS AR BT, T S BE FVH B B K i R
FEFE,

FVH A5 B8 A2 B A 39000 55 8 EL A IS R A S
TE R IG 6 h~14 d N )32 [ FVH TR 25 58 AR
F5E B, , L33 A T 00 A1 {1 I o B T 2 e i ik 55
W FE A i FVH PEAR K T A A6 AR BLURTE 25 15, MRI
AT M 2 IR [R] Y TR PR e T R R 22—

2.5 FVHXTMAERAE A ZERZEME 3
25T £ FVH & $En KR4S, H 51048
B R N A E 2 I AP e M. FVH B2
PRLTE P PN R LA F R e A ik PAD 2 X I, 7E TG I AE A2
ZL X TCE I FVH, B FVH 2 A A
Jo ™ L AR KO AR ™ R B Y AR
ool BB AU (62. 0%~96. 4% ) FlIRE 5+
B (71. 8%~88. 0% )" | FVH BHE & A9 ifn & Bk
AR P FERE T FVH APE B $88 FVH FHPE S
ST ML BB - A SRR IE AR O 122031330

3 FVHSBITFEME

3.1 FVHSHBEBUEARIGIRE L %
HUBR RS B H 3, FVH R FVH BX A DWI R 215 2
PR R R R R AN FVH S AR
J& 3/ H mRS P4 f A 56110213435 s BB RE 5 2 BN
SRR Z2 (4 FVH B R 25 76 1 20t D ZE R, 4 )
SCAGER X6 il s (4 QA2 B -, P 2 T BBV S5
I RIS A AR R . R 0 5% A9 4
W2 FVH 5 30 H mRSTEZFTEAE G, Bk E T 2%
BT , 3 ] B8 R R LA O (A R 0 5 0 R T
R AR AE LA ¢, B L B FVH B TR
Bl il 5z B A P FVH-DWI 58 Bt J2 — Fh % HL
PR T 5 A8 R B2 AR A bR A, FVH-DW 45 Bt FH 1
ZHAH XS T FVH-DWI A4 5 i 41 19 A BE97 4 DWI {4
TN, i 28 DWHR B /N M G PE o 48 s,
WIth 2D RE LB /D | P 22 D) R 45 e 4 X —
EIRAE R EWIIE P B B — ok

WA, FVH HEE DWI FHH: A9 FE 5E X
N AL VAT e I 2 A itk <7 7000 IR 1, 5
PEIR G T B A S E AU U A B i 1 S i % A
JAUE

3.2 FVHSEIKEIRTT XSS X
T BRI PR IR T IR RS ) IZ AR
FVH 5 %48 J5 NIHSS #F43 A 3] mRS #F- 4 i A 56
VR G P2 D) RE YK & 5 I ) R4 TS B9 A R
R, 55X —IWEHHI 0T REE T, ) IZAF7E M FVH X

J Apoplexy and Nervous Diseases, October 2025, Vol 42,No. 10

M T 7 AR N SZ G IR AZRE 7, ml X ke ot A 28 2
T AT B DR AP, DT R AR 22 Dy RE P 40 L ek
EWUE ., WA M A 4, A FVH FH
P )RR 3 0 R T O R i I S N
TCRPAH S B G AL AT BE 2, FVH FEAE R E7E AR L
T DWI BH P DX 33k B A 1) e i DX, =25 6 e 1 e Bk v A
Je ML P30 AR AN B AR B 2R BT X S0 i — 25
R, T R R A R D RE R, e X R B R I
WA A

A WFFTFE 1 B FVH B8 /0 7l 6 5 5
LA, HE R KA # J5 FVH B83697 R s /b &
SHEIFM L TIRe R /N i LA SE AR S
e I R 235 =y A OG- 40470 L T BB J2: 26 0 8 -
TR VKSR S, RSl iose 7 2 B8 R0 I I 22 12 45 31 2t
e PRV T B e AL~ P P8 AL I, XS S A IR
S DR AT FVH B 2R AR AE R DAL KA
TP AL A8 AR IRYT IG 24 T, FLAIR )7 41, 5
RRIRIT AT AR AT L, A A i FVH JG I 8 )3
Dl AT BE TR 25 1fLis i3 AN BRAR , T EAR 2 8)
PKIEIRTT o

3.3 FVH5IAEZ2 M4 FE IR YT 0BG PF
i FEXT FVH 53R 0 B8 G 7 B Mg,
SRAERZ25% . AW FVH M5 i 8
mRS IEAHSE, {2 14 FVH 23 4 28 D) 58 WAL 1)
SESSIR R340 A A5 3 B B RYE B 1Y FVH
TR 25 BN B A ST AR R B A g I R U517

4 N 2

FVH J&— A K A8 8k 75 5% P4 285 | R 1) I A 4
HE UL MRIAE G ZEAS R B 1Y & RO TR, HLRE
RIS E AR A . BA B9 [E] ) AF 58 B E FVH PH
P55 S ARG AR AZ: AT o R ) e i > W 2 ) A A
DI, XF PO A7 A ML A5 A8 A7 EE R B (i, 7RI 7
DW B AT X e s > 5 2ty FOALAR R AR5 T7 380 R 4F
TR K RE . [R) B e A F FVH JEA7 REAS B, 0 33
55 FVH IO & KA i) 8 N R T 245
AR

TEMA I, 5T FVH X WL U 19 355 BF
Bt 5% 85 SR 10 v B — BOPE |, (H 3T FVH G300
Jok i AN AR L4 P38 IR T A0 TS AR O BIF 53 45 SR AT
TERER LR . Gead i H A A58 4 0. 0T LA B, ALK
HUR W B 50 v 8 A 08 B AE TR IR 97 T YA AR R 4
DAY S A B[] 52 o B () A et I DR 1 10 T e — 3
PR | LA I R DT 4 A X SRR S TR T AN A
oo 9 2k — BUORE B v, 7R X 2R 9 rh R AR T
FVH FHAHE A A0 00 S8 PR P4 R RN vT 488 K7 e
IR, PRI AR o 48 R i — 3. 76 FVH XHE
M55 PG 7 TS PEAS BRI 58, A7 e 0 Rl 22— 2
P22 4595 191 A& 0 25 MIRTAS: # s ] 7] B — S0tk 22 1.
iz H AN RN A ZE Bl IOk P38 A LI PR T T B



PSR AE 2025 4F 10 A 424 H 10

Z5—EERR, BRI AR E i 2

AR .

DA B 58 FVH X T 3R 00 8 6 7 1 BUS
PEAG AT AR 38 i g B2 R, 3 R R TR AT — 2P
bR, T E AT AR EU o R AR B, ISR
1R B HERE AR . R, BT FVH PPAE AR 2
LA IGITRIBEE WA Tt — PR . SN Besh
kB 7 A 2E 02 1 o EEAEE A AR T B TS E I
C AT WIS LT 006 10 A8 3 5 AR v ) SRS B 285 13
ACTE %2 ARG 2051 i BV H X0 356 42 2% XU A i v
Sk ACTRIRLAEA T it — AL BGIIE.

Zi b BT FVH Y G AR SEVTAl GRS T TR e
BLZEAEEE R M T AR FHERG M5
fEE— &R, 51 AN T3 B (artificial intelli-
gence, AD i B2 8 05 R 5o A B TS ROR A
WERRTE . T ATRE B2 )13 32 BARFE IR B 7 )
BRI RIS AR L 2 A, S B RS AR AE 15 AT A $2 B
AU o 2B i A% 03 BT 1 O B TR AR A X MG X I
(region of interest, ROT) [\ H& BCFNITH I . 7E S il PR A
F U, AT Bl 52 0 352 107 FH 8 i 005 20 R ) g
SR> EIFE AL 2 D RE B Y AL PEA XU BUS
I3 JZ ARG T P A B SRS 5 L, 55 T MRIZKAFAY
WEFE ey B N, B4 SCHERGE 2 T LightGBM
B 1) T ASE AR AT R DWT B2 AR 51 IR B8 4 % ke
LA A v B R R, R AT AT S8 >, 53 A i kT
AR L AR 27 2T HOR BB i PR T 2452
MRI X LA P38 6 7 J5 L2 A XU, 6 A A 28 T
I B BTy R = 75 5 MRIF 51 52 2L ROTHS
WS AE 451, H 32 T4, 52T FVHRYAESC AL
WA BA A TRt — D AESE . ERATE— Y
WFFE b 3 — 20 225X B T FVH 9 B i 4 2 v 15
DBEHL (R TF K, e 280 FVH AR S RNA YT ok
S B PR AL AT RERY ALBK S S

FEHARER: IAEHNEFARE A A
wR .

TEETTEERR: F2m At g 54F %%,
BB ;KRG RN TR R Rl ik
BERLFBFERRLREERAFTHEFETRL
HRERAR,

[&2% 3C ik ]

(1] s RSN R DA RS 51 2 . I LA B A e (2024 4F:
Ji) [EB/OL]. TEILARALZ . (2024-12-31). hitps : //www. nhe. gov. cn/
Vlyjslzewi/202412/ba037¢93 1{f4870930165{f667ca%d. shtml.

[2] Cosnard G, Duprez T, Grandin C, et al. Fast FLAIR sequence for
detecting major vascular abnormalities during the hyperacute phase
of stroke: A comparison with MR angiography [J]. Neuroradiology,
1999, 41(5): 342-346.

[3] Hu XY, Ge ZF, Zee CS, et al. Differentiation of white and red
thrombus with magnetic resonance imaging: A phantom study [J].
Chin Med J (Engl), 2012, 125(11): 1889-1892.

[4] Lee SH, Seo KD, Kim JH, et al. Correlation between hyperintense

+ 959 -

vessels on FLAIR imaging and arterial circulation time on cerebral
angiography[ J ]. Magn Reson Med Sci, 2016, 15(1): 105-110.

[5] Kamran S, Bates V, Bakshi R, et al. Significance of hyperintense
vessels on FLAIR MRI in acute stroke [J]. Neurology, 2000,
55(2): 265-269.

[6] Sanossian N, Saver JL, Alger JR, et al. Angiography reveals that
fluid-attenuated inversion recovery vascular hyperintensities are due
to slow flow, not thrombus [J]. AJNR Am J Neuroradiol, 2009,
30(3): 564-568.

[7] Kufner A, Galinovic I, Ambrosi V, et al. Hyperintense vessels on
FLAIR: Hemodynamic correlates and response to thrombolysis [ ] ].
AJNR Am ] Neuroradiol, 2015, 36(8): 1426-1430.

[8] Shang WJ, Chen HB, Shu LM, et al. The association between
FLAIR vascular hyperintensity and stroke outcome varies with time
from onset [J]. AJNR Am ] Neuroradiol, 2019, 40 (8) : 1317-
1322.

[9]=F 25, JFMER, JASH, 4F . FLAIR U 15 5 A0 A e
A R I PR TUS B SRR AR PRI ST [T ], PR iRey:
Zeik, 2023, 33(7): 1141-1146.

[10] Lee KY, Latour LL, Luby M, et al. Distal hyperintense vessels on

FLAIR: An MRI marker for collateral circulation in acute stroke?
[J]. Neurology, 2009, 72(13): 1134-1139.

[11] Seo KD, Lee KO, Choi YC, et al. Fluid-attenuated inversion re-
covery hyperintense vessels in posterior cerebral artery infarction
[J]. Cerebrovasc Dis Extra, 2013, 3(1): 46-54.

(12] MERZL, wRIE, X %5, 4. FLAIR @055 I8 AR AL K
Bk 2RI REZE iy K AR R LD . R 2 Ak 3k, 2019,
38(6): 983-987.

[13] Olindo S, Chausson N, Joux J, et al. Fluid-attenuated inversion
recovery vascular hyperintensity: An early predictor of clinical out-
come in proximal middle cerebral artery occlusion[J]. Arch Neu-
rol, 2012, 69(11): 1462-1468.

[14] 58402, MG, HIEE, 5. RER R S S e YR 27 31
LGS 705 A5 50 AN [ B 23D 2 i 0 A it A 4E 4 [ A0 A fii
o 3 ok B A 28 A U AN (BB ST (0], M PR 45 B2 2%k, 2023,
51(12): 1321-1323, 1327.

[15] Adams HP Jr, Bendixen BH, Kappelle L], et al. Classification of
subtype of acute ischemic stroke. Definitions for use in a multi-
center clinical trial. TOAST. Trial of Org 10172 in Acute Stroke
Treatment[J]. Stroke, 1993, 24(1): 35-41.

[16] Bourcier R, Thiaudiere R, Legrand L, et al. Accelerated MR
evaluation of patients with suspected large arterial vessel occlu-
sion: Diagnostic performances of the FLAIR vessel hyperintensities
[J]. Eur Neurol, 2020, 83(4): 389-394.

[17] Huang X, Liu W, Zhu W, et al. Distal hyperintense vessels on
FLAIR: A prognostic indicator of acute ischemic stroke [J]. Eur
Neurol, 2012, 68(4): 214-220.

[18] Nave AH, Kufner A, Biicke P, et al. Hyperintense vessels, col-
lateralization, and functional outcome in patients with stroke re-
ceiving endovascular treatment [J]. Stroke, 2018, 49 (3) :
675-681.

[19] Jiang L, Chen YC, Zhang H, et al. FLAIR vascular hyperinten-
sity in acute stroke is associated with collateralization and func-
tional outcome[ J ]. Eur Radiol, 2019, 29(9): 4879-4888.

[20] Tomari S, Lillicrap T, Garcia-Esperon C, et al. Collateral assess-
ment on magnetic resonance imaging/angiography up to 30 hours af-
ter stroke onset[ ] |. PLoS One, 2024, 19(9): ¢0309779.

[21] Xin Y, Zhou H, Xue MC, et al. Correlation of fluid-attenuated in-
version recovery sequence vascular hyperintensity in magnetic reso-

nance with collateral circulation and short-term clinical prognosis



+ 960 -

in acute ischemic stroke [J]. Quant Imaging Med Surg, 2024,
14(6): 4123-4133.

[22] Maruyama D, Yamada T, Murakami M, et al. FLAIR vascular hy-
perintensity with DWI for regional collateral flow and tissue fate in
recanalized acute middle cerebral artery occlusion[J]. Eur J Ra-
diol, 2021, 135: 109490.

[23] LyuJ, HuJ, Wang X, et al. Association of fluid-attenuated inver-
sion recovery vascular hyperintensity with ischaemic events in in-
ternal carotid artery or middle cerebral artery occlusion[J]. Stroke
Vasc Neurol, 2023, 8(1): 69-76.

[24] Haussen DC, Koch S, Saraf-Lavi E, et al. FLAIR distal hyperin-
tense vessels as a marker of perfusion-diffusion mismatch in acute
stroke[ J]. J Neuroimaging, 2013, 23(3): 397-400.

(25 FEffIH . IR P AG VA o S e U 1M i £ 5 T 5 2
I A5 HE £ 2 b 25 Ty R A A T AR R I A5 e 7 R RE AR S A 43 A
(). BT (5 R, 2023, 29(17) : 88-90.

[26] I, 3Cuh . MRS A FLAIR J¥ 41 HVS X MCA it i X 5%
BT ELT ] )T ER2Y, 2023, 54(9): 94-97.

[27] Zhai DY, Zhu SG, Zhang W, et al. Infarct morphology assess-
ment in patients with carotid artery/middle cerebral artery occlu-
sion using fast fluid-attenuated inversion recovery (FLAIR) vascu-
lar hyperintensity (FVH) [J]. PLoS One, 2017, 12 (11) :
€0188078.

[28] Xu J, Chen X, Lin M. Significance of magnetic resonance imaging
(MRI) T2 hyperintense endo-vessels sign in progressive posterior
circulation infarction[ J ]. Med Sci Monit, 2018, 24: 3873-3881.

[29] Ding B, Chen Y, Jiang H, et al. Fluid-attenuated inversion recov-
ery vascular hyperintensities in transient ischemic attack within the
anterior circulation[J]. Biomed Res Int, 2020, 2020: 7056056.

[30] FZ5FI, BEATE . Stk Ak 4 ih 2 Sk % i DWI-FLAIR
ANPE 5 0 S AR A ARCAE L] B CT I MRIZRGR, 2016,
14(1): 10-14.

(31] BfEHL . @R FLATR (A8 5 45 51 X 2 P i A 32 A8 5 73
JE T E T b BT AR L, 2023, 29(5) : 88-90.

[32] 7% ik, 3, X0, S FLAIR I o 5 5 Tt 2tk ik
LA I 2 v R U B4 0 P A B3 B D00 o T 2 A Ak =
2%, 2021, 19(1): 27-29.

[33] Chai Y, Xie XH, Wang D, et al. The association between FLAIR
vascular hyperintensities and outcomes in patients with border zone
infarcts treated with medical therapy may vary with the infarct sub-
type[ﬂ. Acad Radiol, 2025, 32(2): 691-701.

[34] Derraz I, Pou M, Labreuche J, et al. Clot burden score and collat-
eral status and their impact on functional outcome in acute isch-
emic stroke[ J]. AJNR Am J Neuroradiol, 2021, 42(1): 42-48.

[35] Derraz I, Ahmed R, Benali A, et al. FLAIR vascular hyperinten-
sities and functional outcome in nonagenarians with anterior circu-
lation large-vessel ischemic stroke treated with endovascular throm-
bectomy[J]. Eur Radiol, 2021, 31(10): 7406-7416.

[36] Bani-Sadr A, Escande R, Mechtouff L, et al. Vascular hyperin-
tensities on baseline FLAIR images are associated with functional
outcome in stroke patients with successful recanalization after me-
chanical thrombectomy[J]. Diagn Interv Imaging, 2023, 104 (7-
8): 337-342.

[37] Jiang L, Peng M, Chen H, et al. Diffusion-weighted imaging
(DWI) ischemic volume is related to FLAIR hyperintensity-DWI
mismatch and functional outcome after endovascular therapy [J].
Quant Imaging Med Surg, 2020, 10(2): 356-367.

[38] Zhou SB, Zhang XM, Gao Y, et al. Diffusion-weighted imaging
volume and diffusion-weighted imaging volume growth in acute

stroke: Associations with fluid-attenuated inversion recovery

J Apoplexy and Nervous Diseases, October 2025, Vol 42,No. 10

hyperintensities-diffusion-weighted imaging mismatch and func-
tional outcomel[ J]. Neuroreport, 2019, 30(13): 875-881.

[39] Legrand L, Turc G, Edjlali M, et al. Benefit from revascularization
after thrombectomy according to FLAIR vascular hyperintensities-DWI
mismatch[J]. Eur Radiol, 2019, 29(10): 5567-5576.

[40] Jiang L, Peng M, Geng W, et al. FLAIR hyperintensities-DWI
mismatch in acute stroke: Aassociations with DWI volume and
functional outcome [J]. Brain Imaging Behav, 2020, 14 (4) .
1230-1237.

[41] Wang Y, Zhou Z, Ding S. FLAIR vascular hyperintensity-DWI
mismatch most likely to benefit from recanalization and good out-
come after stroke [J]. Medicine (Baltimore) , 2020, 99 (2) :
e18665.

[42] Tokunaga K, Tokunaga S, Hara K, et al. Fluid-attenuated inver-
sion recovery vascular hyperintensity-diffusion-weighted imaging
mismatch and functional outcome after endovascular reperfusion
therapy for acute ischemic stroke [J]. Interv Neuroradiol, 2024,
30(2): 189-194.

[43] Liu D, Scalzo F, Rao NM, et al. Fluid-attenuated inversion recov-
ery vascular hyperintensity topography, novel imaging marker for
revascularization in middle cerebral artery occlusion [J]. Stroke,
2016, 47(11): 2763-2769.

[44] Zhu L, Jiang F, Wang M, et al. Fluid-attenuated inversion recov-
ery vascular hyperintensity as a potential predictor for the progno-
sis of acute stroke patients after intravenous thrombolysis [J].
Front Neurosci, 2022, 15: 808436.

[45] JEERs 8, R arolk . REFEIR MR AR e 0 S S A i
L A7 U X6 DR i+ S ik = P M A A R I S A U T TS 09 5
(1], EFRHZATA A AR A 2023 ,50 (1) :46-49.

[46] Grosch AS, Kufner A, Boutitie F, et al. Extent of FLAIR hyperin-
tense vessels may modify treatment effect of thrombolysis: A post
hoc analysis of the WAKE-UP trial[J]. Front Neurol, 2021, 11:
623881.

[47] Sakuta K, Saji N, Aoki J, et al. Decrease of hyperintense vessels
on fluid-attenuated inversion recovery predicts good outcome in t-
PA patienls[.]]. Cerebrovasc Dis, 2016, 41(3-4): 211-218.

(48] TRMEmE X 6L, B 3, 45 . Z2CPEBI PN A v iR BB A8 T
TS A I 7 R BRSO G A # [ ). S AROR 22 (B2
2R ,2025,51(1) :124-132.

[49] Nam KW, Kwon HM, Park SW, et al. Distal hyperintense vessel
sign is associated with neurological deterioration in acute isch-
aemic stroke[ J]. Eur J Neurol, 2017, 24(4): 617-623.

[50] Jiang X, Liang W, Zhao Z, et al. Angiographic pattern of M1 ste-
nosis predicts territorial stroke in patients receiving aggressive
medication without stenting [J]. World Neurosurg, 2024, 182:
e536-e545.

(51 AT, BOLL, 2= i, 4. 2RI CT 18 FALMUIIRG YT
DU PE R ZE T B SR IR ER AR AL TR [T ] P XS phe
PRIk, 2023, 40(2): 147-150.

[52] LiuJ, Wu Y, Jia W, et al. Prediction of recurrence of ischemic
stroke within 1 year of discharge based on machine learning MRI
radiomics[ J]. Front Neurosci, 2023, 17: 1110579.

[53] Meng Y, Wang H, Wu C, et al. Prediction model of hemorrhage
transformation in patient with acute ischemic stroke based on multi-
parametric MRI radiomics and machine learning [J]. Brain Sci,

2022, 12(7): 858.

SIEAS S 555, ok £ .28 3,5 FVHZE 2RI L2 6 T i
R HEREL) ). RS s 44, 2025, 42(10) : 955-960.



