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(HE] B8 FEIURHCERRE post labeling delays,
PLD) =4k B HetRIe A& (three-dimensional arterial
spin labeling, 3D ASL) A #fETHEIR AN E EEHIE /2=
SEEMERGRINA 1 (transient ischemic attack, TIA)E& X
LRI K T RERIER, RAETN IR
FHIEERIME, J57E HESURERF0165E1 8 20234
68 1WA shRk S AR R ek E A /I ZEMITIA
BEIERRFEGEFEER. BHIRMEMRGHCTMER
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[8](PLD=1525/2525 ms)i3##, S BIEMEEERMIIK
SR E TN 2 AN I 7 & (& (cerebral blood flow, CBF).
M BN S5E G ERMEMXINAICBF, FKEMENITE
(CBF1#1CBF2), FBiRIEATLACBF=CBF2-CBF1, 1515
HABR MBS AE I (EIHEACBF, &kHEPLD=2525 ms
B M S B EEMICBFLLEAIVEEE D AN REME
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SESITFEREN(P<0.05) A. BFELHPLD=1525 ms
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CBF93%179: 24.11+3.72 ml/(100g.min) . 17.90%3.60
mL/(100g.min), ZFFHITFRX(P<0.001), A.
BFI£HAPLD=2525 msBSBMICBF52 559 45.78+3.78
mL/(100g.min). 33.42%5.36 mL/(100g.min), =&H
St FE N (P<0.001), A. BFAMIMFEEZACBFS
579: 21.67£5.25 mL/(100g.min). 15.53%5.12 mL/
(100g.min), EFBHITFENX(P<0.001), HTER
ACBFfESABCD2IES T1EGRAIfAtER X R (Kendall's
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ABSTRACT

Objective To explore the value of dual post labeling delays (PLD) three-dimensional arterial spin labeling
(3D ASL) in evaluating hemodynamics in transient ischemic attack (TIA) patients with severe stenosis/
occlusion of large anterior circulation vessels. Methods Clinical and imaging data of TIA patients with
severe stenosis/occlusion of the internal carotid artery or middle cerebral artery from January 2016
to June 2023 were enrolled. ASL were performed with dual post label delay (PLD=1525 ms & 2525
ms), and cerebral blood flow (CBF) was measured by two experienced radiologists. CBF of the affected
and mirror healthy areas was obtained for the corresponding blood flow (CBF1 and CBF2), and then
use the formula A CBF=CBF2-CBF1, calculate the estimated value of corresponding blood flow reserve
capacity. Patients were divided into good collateral circulation group (Group A) and poor collateral
circulation group (Group B) based on the ratio of the affected side to the mirror healthy side CBF at
PLD=2525 ms, with a ratio > 0.8 indicating good collateral circulation group and<0.8 indicating poor
collateral circulation group. CBF values and A CBFw of the affected side were compared between the
two groups under different PLD conditions . The correlation between CBF and clinical ABCD2 score
was analyzed. Results A total of 37 patients with TIA were included, with an average age of 61.5 + 7.2
years and an ABCD2 score of 3.3 £ 1.8. The number of patients included in groups A and B was 12 and
25, respectively. When PLD = 2525 ms, the ratios of CBF on the affected side to the unaffected side
in groups A and B were 0.88 + 0.07 and 0.65 + 0.11, respectively, and the difference was statistically
significant (P<0.05). When PLD = 1525 ms, the CBF on the affected side in groups A and B was 24.11 +
3.72 mL/(100g.min) and 17.90 * 3.60 mL/(100g.min), respectively, and the difference was statistically
significant (P<0.001). When PLD = 2525 ms, the CBF on the affected side in groups A and B was
45.78 + 3.78 mL/(100g.min) and 33.42 + 5.36 mL/(100g.min), respectively, and the difference was
statistically significant (P<0.001). The ACBF values in groups A and B were 21.67 + 5.25 mL/(100g.min)
and 15.53 + 5.12 mL/(100g.min), respectively, and the difference was statistically significant (P<0.001).
The analysis showed that there was a strong negative correlation between the ACBF value and the
ABCD2 score (Kendall’s tau-b = -0.449, P<0.001). Conclusion Dual PLD arterial spin labeling technology
can quantitatively and intuitively reflect the cerebral tissue perfusion and blood flow reserve of TIA
patients with severe stenosis/occlusion of the large blood vessels in the anterior circulation, thereby
understanding the hemodynamic changes of patients and providing a basis for guiding further
diagnosis and treatment of such patients.
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BAERE. EMRRERE. YERENABCD2IFSSE,
NIRE: IEREITIA SRR ; ST IRMEKE
(MRA)ZLCTINE 1% (CTA)FRE SNk EEME (HERE >
75%)HHAE; DWIKERLNES,; SHEARYTEEBENY
BSEMRIRERZE, HMRRAE: SIS, SMASIEKIEE £
&, BB, WS Hab i E S &mE; EshBGRIFEYL
HIMERRK, WMER, RERS. MARE. MIMFEFEMAN
IEMEMERRE; BEHNETE, ZWASLRIITTEEENE
HEE, RREEHRBTEARENEERBERABEMTH
WIHRWRHKE, EHRELHRBITEARZREERCESR
R,
1.2 &A% FAGE Discovery MR 750 3.0TiB SR B R4
1, SBELIBHSHEEELE, ABEAURBMEML. K%k
#, PEFYEEAFESIGHAITIWI. T2WIL T2 FlairkDWI).
MRA. ASL, B30T : #ITIWI 22k TR/TE 1739/25.2 ms,
¥5P%E256 X 256, FOV 24 cmX24 cm, EE 5.0 mm, EaiEl5
mm, RER2; WAIT2WI B3 TR/TE 4245/100 ms, FOV 24
cmX24cm, FEFF320X256, BE5.0mm, RFiEEEL5mm, X&E
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BEANER, 23S 205 HE&EN M mXEERmRE,
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R MR AE R RESIfEITHEACBF, &3EPLD=2525 msBSCBFEMIEE
AS5BEGXILERNNEEES AMLZREEEHEAR)MRERR
¢(B4H), tbE>0.810AREMESE, tHE<0.SIEARERRLE,
FrE#GEIENEYRRE 2 B LWHRSA R EMMIISER, MR
EZRERT—BHARBEENERER DT, BEFE—ER,
1.4 BRI FREEURIYERSPSS 16.0M M #THRIT 9.
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ERBIFARNE, YATEESHHITRAHRNLE,
HERAFishertgfit i, MUKendallXRHAHIILACBFE
5ABCD2iFs MM X M. RAKappat ¥ EmMEE NEr—
B, UP<0.05ANNEREBHITER X,
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2.1 —{3ER HANITHITIARE, HPBH194, 184,
F#61.5£7.2%, ABCD2#¥%: 3.3+1.8, ELMNIEE
WE/MEELS, KNPk EERE/HEE22(, MNE
ENE—HMHERRKRER: «EN0.83, BAAMNENEEER
BIF—F4, RIEPLD=2525 msEfCBF &M 5 @Mtk EA/INE
BESNIMNEREFRSANREFARA, HE>0.81CAREME
F2H(12681), tHE<O0.8IEAREFRRA(254), HAEMSEM
CBFLLESR R 0.88£0.07. 0.65+0.11, EEEFHITFENX
(P<0.05), BE—WRANFIRKELBRLEXL MEZREHEEAE
EREFARAKGNRBRR2INEL. B2,

R1 TARBREERE/AETIARENRE
HEASFRE—RFERBEH LR

RIZfERAE REFRA P{E

(n=12) (n=25)
i 59.33+7.22  62.56+7.10 0.206
M5B /%) 5/7 14/11 0.495
S ks 4 10 1.000
BEEZAmRSE 2 7 0.687
AR s2 6 15 0.726
TS 8 16 1.000
IR 3 5 1.000
ABCD2iT4 1.33%0.99 42+1.26 0.001*
CBFELEA 0.88%0.07 0.65%0.11 <0.001*

E: ABCD2: A-Fi¢, B-M[E, C-IGKER, D2-#ERFHMERFLNE,
APLD=2525mshY BMMEE T SIREX CBFILE, "WMAMRLREERITFER,

22 mMAEEREEENTG KEEEA5KXEFRA
PLD=1525 msBtEBMCBFA A1/ 24.11+£3.72mL/(100g" min)
. 17.90%£3.60mL/(100g- min), ZFBHITFENX(P<0.001),
REEEESKEFRRBAPLD=2525 msBfEMCBFH 3N :
45.78+3.78mL/(100g- min) . 33.42%5.36mL/(100g- min), &
RERITFEN(P<0.001), NEEEES K EF RAMIMRE
&ACBFHSI7: 21.67+5.25mL/(100g- min). 15.53+5.12mL/
(100g-min), ZERERITFEREN(P<0.001), RIEEEZAESKEFR
ARMREFFRERNR2, FitHHT ERACBFESABCD2ITES
FERERMIAMER X & (Kendall's tau-b=-0.449, P<0.001)(E3).

&2 REMEES AT RAR DT R LR

REfEEH REFRA & P&
41 f2m & M
CBF(PLD=1525ms) 24.11%3.72 50.32%+5.25 17.90%3.60 47.58+5.13 4.870 <0.001*
CBF(PLD=2525ms) 45.78+3.78 52.35+3.11 33.42%+5.36 51.53+4.31 7.150 <0.001*
M imfE#EACBF  21.67£5.25 15.53£5.12 3.387 0.002*
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