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Editorial on the Research Topic

Multi-parametric perfusion MRI by arterial spin labeling

In a wide range of psychiatric and neurological disorders, changes in cerebral blood flow

(CBF) patterns may be potential indicators of altered brain metabolism and function that may

contribute to understanding the underlying mechanisms of disease (Cui et al., 2017a,b; Kisler

et al., 2017; Zhuo et al., 2017). Magnetic resonance imaging (MRI) with perfusion-weighted

imaging (PWI) provides information about lesion-related changes in CBF in the brain, including

dynamic susceptibility contrast (DSC) and arterial spin labeling (ASL) sequences. In contrast

with DSC-PWI, ASL is a MRI technique to non-invasively assess CBF by magnetic labeling

of inflowing arterial blood water both at rest and during hemodynamic challenges, such as

CO2 breathing or task activation (Haller et al., 2016). Depending on the labeling methods, ASL

techniques are divided into different types, such as continuous ASL (CASL), pulsed ASL (PASL),

and pseudo-continuous ASL (pCASL), with pCASL being the most commonly used method. In

addition, several new ASL techniques have emerged in recent years, such as velocity-selective

ASL (VS ASL), 4D-ASL-MRA, and territorial ASL (t-ASL).

The present Frontiers Research Topic entitled “Multi-parametric perfusion MRI by arterial

spin labeling” set out to present the recent methodological developments in multi-parametric

ASL technology and its applications in the study of brain hemodynamic function in health and

disease, and how multi-parametric ASL could facilitate pathophysiological interpretation and

clinical intervention in these diseases. The submissions in this Frontiers Research Topic clearly

reflect the state-of-the-art research in the field by encompassing investigations including the

differentiation of neoplastic and non-neoplastic tissues, the observation of changed CBF and/or

arterial transit time (ATT) pattern, and the improvement of diagnostic efficacy.

Hu et al. enrolled 35 patients with high grade gliomas (HGG), 12 patients with brain

metastasis, and 15 non-neoplastic patients to distinguish intracranial non-neoplastic from

neoplastic lesions using three-dimensional pCASL (3D-pCASL). Compared with the patients

with neoplasm, the relative CBF values of lesions and perilesional edema were significantly

decreased in patients with no-neoplasm. The area under the receiver operating characteristic

curve (AUC) further demonstrated that the relative CBF of lesions (0.994) and perilesional

edema (0.846) exhibit excellent diagnostic ability in discriminating non-neoplastic from

neoplastic lesions. Those results provide evidence about the utility of parameters based on ASL

perfusion MRI for the differentiation of intracranial neoplastic and non-neoplastic lesions.

Frontiers inNeuroscience 01 frontiersin.org

https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://doi.org/10.3389/fnins.2022.1132835
http://crossmark.crossref.org/dialog/?doi=10.3389/fnins.2022.1132835&domain=pdf&date_stamp=2023-01-11
mailto:maguolin1007@qq.com
https://doi.org/10.3389/fnins.2022.1132835
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fnins.2022.1132835/full
https://www.frontiersin.org/research-topics/26896/multi-parametric-perfusion-mri-by-arterial-spin-labeling
https://doi.org/10.3389/fnins.2022.812997
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org


Cui et al. 10.3389/fnins.2022.1132835

The underlying neuronal events and neuronal activity can

be directly reflected by hemodynamics or metabolism. CBF, as

the most important cerebral perfusion parameter, plays a critical

role in the early diagnosis, mechanism exploration, and disease

classification of psychiatric and neurological disorders. Chen et

al. collected CBF images based on 3D-pCASL from 36 patients

with unilateral Sudden Sensorineural Hearing Loss (SSNHL) and

36 healthy controls to explore the differences in the CBF between

unilateral SSNHL and healthy controls and the relationships between

changed CBF and clinical characteristics in patients with unilateral

SSNHL, which furthers the understanding of the neuropathological

mechanisms underlying the clinical symptoms of unilateral SSNHL.

In another study, Wang X.-H. et al. explored the CBF changes

associated with anxiety in patients with pulmonary nodules based on

ASL, aiming to characterize the relationships between the cerebral

perfusion pattern of anxiety associated with pulmonary nodules,

blood perfusion status, and mode of pulmonary nodule induced

anxiety state. The decreased CBF in the right insula/Heschl’s cortex

and increased CBF in the right postcentral gyrus can potentially

be used as a biomarker to distinguish the patients with pulmonary

nodules under the anxiety state from the non-anxiety patients. Xiao

et al. investigated the abnormal blood perfusion metabolism in

patients with obstructive sleep apnea (OSA) compared with healthy

controls and the relationships between changed CBF and abnormal

behavior, psychology, and cognitive function in patients with OSA,

deepening the understanding of the pathophysiological mechanism

of OSA. By measuring CBF using pCASL in patients with subjective

cognitive decline, Li et al. found that increased CBF within the left

parahippocampal gyrus as the risk factor associated with patients with

spinocerebellar degeneration (SCD) independently and may serve as

markers facilitating earlier identification of SCD. In another study,

the CBF of cerebellum and the midbrain of brainstem were decreased

in patients with SCD compared with healthy controls and further

correlated with disease severity and depression status, suggesting

the possibility of changed CBF value as neuroimaging biomarker to

reflect the progression of SCD and the psychological states (Liu et

al.). In the discrimination of mild cognitive impairment, the early

stage of Alzheimer’s disease, the combination of CBF and ATT with

7-delay ASL demonstrated higher accuracy than CBF of 1-delay (Sun

et al.). In drug-naïve adolescents with first-episode major depressive

disorder, the lower regional CBF in the left triangular part of the

inferior frontal gyrus compared with healthy controls was negatively

correlated with Hamilton depression scale scores (Xiong et al.).

Cerebral perfusion parameters based on ASL image can directly

reflect microvascular blood flow, and are a powerful tool for non-

invasive assessment of hemodynamics. Yu et al. evaluated the

difference of mean CBF and ATT through enhanced ASL imaging

between patients with intracranial atherosclerotic stenosis (ICAS)

and healthy controls, and the correlation between mean CBF and

ATT in patients and controls, respectively to directly observe the

impact of the blood flow velocity of the extracranial carotid/vertebral

arteries on mean CBF. Results suggested that mean CBF and ATT

demonstrated significant correlation in patients with ICAS, providing

further evidence about the influence of extracranial blood flow

on intracranial hemodynamics in the posterior circulation. The

preoperative collateral score based on brain perfusion parameters

such as relative CBF has the promise to serve as an indicator

for surgical collaterals in patients with moyamoya angiopathy

after combined bypass surgery (Wang M. et al.). In patients with

moyamoya disease, cerebral blood perfusion assessed by 3D pCASL

demonstrated higher accuracy both before and after revascularization

in comparison with CBF measured from DSC PWI (Zhang et al.).

In brief, this Research Topic highlights the present and recent

methodological developments in ASL technology and its applications

in the study of psychiatric and neurological disorders. However, more

research is still needed to further broaden the application of ASL

in disease diagnosis, classification, treatment, and follow-up, and

mechanism exploration of psychiatric and neurological disorders.
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