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Introduction: Both Cerebral Blood Flow (CBF) and information about brain functions are important 

parameters for the evaluation of cerebrovascular diseases, such as vascular dementia. Arterial Spin 

Labeling (ASL) is an MRI perfusion-weighted method essentially developed to measure CBF non-

invasively [1]. However, due to its intrinsic low SNR, it is necessary to acquire multiple volumes 

over the time to estimate CBF. Recently, the ASL time series has been used to infer functional 

information. The present study aims to assess CBF and brain function parameters in a single 

acquisition through a dual-echo readout approach of ASL (DE-ASL) [2] during a motor task 

condition.  

 

Materials and Methods: 20 participants were scanned on a 3T MRI scanner equipped with a 32-

channel receive head coil. DE-ASL data were acquired using a 2D EPI readout and a pseudo-

continuous (pCASL) labeling scheme with the following parameters: TR = 4000ms; TE1/TE2 = 9/28 

ms; labeling duration/post-label delay = 1450/1550 ms, 20 slices, slice thickness = 5 mm, spatial 

resolution = 3.75 x 3.75 mm2, FOV = 240 x 240 mm2, flip angle = 90°. The experimental protocol 

was a block-designed paradigm alternating rest, and right hand finger tapping. Each block had 

duration of 32 seconds, totalizing four blocks of rest and four blocks of motor task.   

 

Results: In figure 1, we show the CBF map for the group for TE1. For the functional analysis, we 

obtained a total of 5 networks for each TE through ICA. Specifically to motor network, we found that 

CBF time-series was better correlated to experimental design for TE1, and that CBF network seemed 

to be more spatially specific than concomitant BOLD (cc-BOLD) network (figure 2). 

 

Discussion: For CBF quantification, short TE is recommended 

since for long TE values there is an increase in BOLD contributions 

to the signal. Our results for short TE were consistent with the 

literature regarding the CBF values. For network identification 

using ICA, our results for long TE showed a high activation T-

score, confirming the effects of BOLD contribution. The better 

correlation between CBF time-series and experimental design for 

TE1 is due to the reduced contribution of T2* effects on images 

acquired with shorter TE values, and consequently higher SNR 

when compared to images acquired using long TE values. Finally, 

the higher spatial specificity of CBF networks reflects effects that 

are measured directly in the activation site, while BOLD effect 

comes from an indirect measurement.  

 

Conclusion: Our study analyzed how CBF and functional 

fluctuations can be measured simultaneously through DE-ASL. We 

concluded that CBF maps should be extracted from short-TE 

images. For functional analysis, long TE values are recommended 

to identify general networks, while CBF networks acquired using 

short TE are better to find accurate spatial activation site. 

 

References: [1] Detre JA et al., Magn Reson Med 23(1): 37-45, 

1992; [2] Tak S et al., Neuroimage 84: 672-680, 2014. 

 

Figure 1 – CBF maps 

Figure 2 – Motor network comparison 

between a) CBF and cc-BOLD for TE1, b) 

CBF and cc-BOLD for TE2, c) TE1 and 

TE2 for CBF networks and d) TE1 and 

TE2 for cc-BOLD networks. 


