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ABSTRACT

Objective To explore the feasibility of 3D-pCASL in evaluating cerebral hemodynamic changes in
patients with severe unilateral middle cerebral artery stenosis. Method’s Thirty-two patients of
unilateral chronic middle cerebral artery severe stenosis (70%-99% of vascular lumen stenosis)
were collected by verified by CTA or MRA; 3D-pCASL (include PLD 1.5s and 2.5s) and DSC-PWI were
performed respectively in 3.0 T MR scanner. The region of interest (ROI) were positioned in the
abnormal perfusion areas and the control area according to the arterial dominant territory to obtain
quantitative parameters of perfusion. Perfusion parameters including cerebral blood flow (CBF) of
two PLDs, and CBF, cerebral blood volume (CBV), mean transit time (MTT), and time to peak (TTP)
of DSC-PWI, the paired t test was used to compare the parameters of the affected side and the
control side. The area of ASL-PLD 1.5s CBF and DSC-PWI perfusion anomaly areas were measured
simultaneously and the parallel paired t-test was performed. Results Compared with the control
side, 32 patients with abnormally perfused brain area of ASL-PLD 1.5s and 2.5s CBF, DSC-CBF, DSC-
MTT, DSC-TTP parameter values were statistically significant (t values were -29.94, -20.07, -11.83
, 14.33, 13.48, P values are all <0.01). The difference between ASL-PLD 1.5s CBF and ASL-PLD 2.5s
CBF in the abnormally perfused brain area was statistically significant (t=5.84, P value<0.01). The
normalized ASL-PLD 1.5s rCBF was negatively correlated with DSC-rMTT and DSC-rTTP (r values
were -0.71, -0.79, and P values <0.01). There was no significant difference between the normalized
ASL-PLD 2.5s rCBF and DSC-rCBF (t=-1.85, P>0.05). There was no significant difference in the
area of the reduced area of 1.5C CBF perfusion between DSC-TTP and ASL-PLD (t=1.834, P>0.05).
Conclusion 3D-pCASL (PLD 1.5s and 2.5s) perfusion imaging can evaluate the changes of cerebral
hemodynamics in patients with severe unilateral middle cerebral artery stenosis. Moreover, the ASL
technique possesses advantages of non-invasion use of the gadolinium contrast.

Keywords: Arterial Spin Labeling (ASL); Post-label Delay (PLD); Dynamic Sensitivity Contrast Perfusion
Weighted Imaging (DSC-PWI); Middle Cerebral Artery Stenosis; Stroke
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