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ABSTRACT

Objective To comprehensively evaluate the collateral circulation of acute ischemic stroke (AIS) by
diffusion-weighted imaging (DWI) and three-dimensional pseudo-continuous arterial spin labeling
(3D-PCASL). Methods A total of 98 patients with AIS confirmed in the hospital were enrolled between
January 2020 and January 2021. According to presence or absence of collateral circulation in
imaging results, they were divided into circulation group (n=56) and non-circulation group (n=42). All
underwent routine magnetic resonance sequence, DWI and 3D-ASL examinations. The square measure
of DWI (SDWI) and square measure of 3D-PCASL (S3D-PCASL) were measured, and their differences
were compared. The region of interest (ROI) and contralateral mirror area of DWI diffusion limitation
and 3D-PCASL perfusion abnormalities were selected to measure apparent diffusion coefficient
(ADC) and cerebral blood flow (CBF) values. The different venous drainage and increment of cerebral
blood flow velocity (/A CBF) in both groups were measured. The diagnostic efficiency of ADC, CBF and
combined detection for collateral circulation of AIS was analyzed by receiver operating characteristic
(ROC) curves. Results In the 98 patients with AIS, DWI in lesion areas was all high signals. There were
62 cases (64.17%) with S3D-PCASL/SDWI>1.1 and 36 cases (36.73%) with S3D-PCASL=SDW!I. There
was no one case with S3D-PCASL<SDWI. ADC and CBF values of the infarct area and mirror zone in
circulation group were greater than those in non-circulation group (P<0.05). The normal vein /ACBF
value in circulation group was greater than that in non-circulation group, while venous diastolic ACBF
value was lower than that in non-circulation group (P<0.05). AUC, sensitivity and specificity of ADC
combined with CBF were 0.903, 80.36% and 92.86%, greater than those of single index. Conclusion
Multimodal MRI is more accurate in assessing collateral circulation of AIS patients, and the diagnostic
efficiency is higher.
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Time, TR)7212.6ms; SERIRMTWI: TEA4.2ms, TR
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2.2 DWI. 3D- PCASLARXFAISEESEEMELE: 98MIAIS
£EH, FEXDWIESHYAEES, EHRS3D-PCASL/
SDWI=1.18562%(64.17%); S3D-PCASL~SDWI36f!
(36.73%); FS3D-PCASL<SDWI,

23 MARER. FBEXADCRCBFELR SHGXMAL,
MLAREIEXADC. CBFEIRR(R, BRMXBHRARIEX G
BXADC. CBFME3YETELMZ1ER(P<0.05), &L,

Rl RAREX, FEBEXADCKRCBFELLR

a5 - ADC(um?/ms) CBF[mL/(100g- min)]
X REX X BREX

BEMNZEFA 56 0.57%0.12 0.76%£0.19 27.35+8.23 50.12+12.34

M= EIFA 42 0.43+0.13 0.68%0.18 22.15%£6.93 44,631£11.45

t 5.515 2.109 3.308 2.247

P <0.001 0.037 0.001 0.027

2.4 MARKSIRRESRIAZEER MBI FN%E
S REKER ACBFES FREMXBIFA, MRHKET K
ACBFE{RF M MEIFA(P<0.05), W&

3R2 PRLEREBK S AR 75 5 o 7 BE 3 b LB
ACBF[mL/(min-100mg)]

(1754

BEXIER BaRAY K
BN EFH 56 9.83+2.85 436£1.17
M2 EIFH 42 7.52+2.26 5.47%1.29
t 4.329 4.447
P <0.001 0.037

2.5 ADC. CBFRAESHESHMITAISNZEIF 2 MM EE
Eb3 ROCHIZ B RADCEEIE}0.526um’/ms, REER
73.21%, $¥BER 76.19%, AUCH0.784; CBFEKEN
24.089mL/(100g- min), REXEHN67.86%, RFFRENT6.21%,
AUCH0.767; BEXEADCHICBFRNEHEB RN R BE R
80.36%, 1FBREEF92.86%, AUCH0.903, TE2/KZR3.

W2 ADC. CBF9 W7 AISH % 4 BFAHROC 1 %

%3 ADC. CBFZHTAISMISZ &I HIROCAHE

M AUC 95%Cl BiE RBE BRE PE

ADC 0.784 0.689~0.860 0.526 73.21 76.19 <0.001
CBF 0.767 0.671~0.846 24.089 67.86 76.21 <0.001
ADCEX&CBF 0.903 0.827~0.954 80.36 92.86 <0.001
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