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Application study of enhanced arterial spin labeling for the investigation of cerebral perfusion impairment
in Parkinson’'s disease WANG Xue, WU Ya-ting, LU Yao,et al. Graduate school of Dalian Medical U-
niversity, LLiaoning 116044 ,China

[Abstract] Objective: To investigate the usefulness of enhanced arterial spin labeling (eASL) for
refining cerebral perfusion impairment in Parkinson's patients (PD) and its classification performance
in distinguishing patients with PD from healthy controls (HC) subjects. Methods:; From July 2020 to
January 2022, thirty-four patients with PD who were admitted to our hospital and thirty-five age, gen-
der and years of education matched HC subjects were prospectively recruited in this study. Perfusion
data from all subjects were acquired by both eASL and conventional ASL. The perfusion parameters
were calculated by data processing,as follows: corrected cerebral blood flow (CBF) and arterial transit
time (ATT) from eASL and uncorrected CBF from conventional ASL. Two-sample z-test was used to
compare the intergroup differences of perfusion parameters,while Spearman rank correlation test was
used to explore correlations between the perfusion parameter values of significantly different brain re-
gion and scores of clinical assessments. Machine learning models were constructed based on perfusion

indexes to evaluate the diagnostic performance of each classification model for PD. Results: Compared
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with the uncorrected CBF of conventional ASL,the corrected CBF of eASL was more accurately to ex-
plore the perfusion impairment of motor-related brain regions, including increased perfusion in right
thalamus, bilateral precentral gyrus, and left postcentral gyrus, and decreased perfusion in the right
middle frontal gyrus (FWE corrected, P<{0. 001). And the ATT value of left middle frontal gyrus in
the PD group was reduced (FWE corrected, P<C0. 001). In the PD group,the corrected CBF values in
left putamen,left precentral gyrus and postcentral gyrus,and the uncorrected CBF values in left puta-
men were all significantly positively correlated with motor function scores (P<C0.05),and the correc-
ted CBF values of the right angular gyrus and the ATT values in left middle frontal gyrus were posi-
tively correlated with cognitive function scores (P<C0. 05). The area under the curve (AUC) of the
uncorrected CBF model in distinguishing PD patients from HC subjects was 0. 82,the AUC of the cor-
rected CBF model was 0. 85,and the AUC of the multiparametric combined model based eASL model
was 0. 87. The Delong test showed that the diagnostic efficacy of the combined model was significantly
higher than that of the uncorrected CBF model (P<C0. 05). Conclusion: The eASL approach can accu-
rately demonstrate the responsible brain regions of perfusion impairment in PD patients, while comple-
mentarily provide aberrant changes in ATT,and the integration of multiple perfusion parameters can
improve the classification performance,and provide supporting evidence for the clinical diagnosis of PD.

[Key words] Parkinson's disease; Arterial spin labeling; Cerebral blood flow; Perfusion ima-

ging; Magnetic resonance imaging
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