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Neural mechanism of sustained attention deficits after sleep deprivation:a resting-state functional-MRI
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[Abstract] Objective: To study the changes of fractional amplitude of low-frequency fluctuation
(fALFF) in healthy adults after rest wakefulness (RW) and after 24 hours of sleep deprivation (SD)
using resting-state functional magnetic resonance imaging (rs-fMRI),and to explore the neural mecha-
nism of sustained attention deficits after sleep deprivation.Methods: Fifty healthy subjects underwent
rs-fMRI scanning after RW and after 24 hours of SD,respectively.Just 10 minutes before rs-MRI scan-
ning, psychomotor vigilance test (PVT) was used to measure sustained attention of each subjects.Cal-
culation and statistics for fALFF were analyzed using DPABI platform. Finally, correlation analysis
was performed between changes of fALFF and changes of attention lapses (>>500ms) in PV T.Results:
Sleep deprivation severely affected the level of sustained attention. After SD, fALFF showed signifi-
cantly decreased activation in frontal-parietal regions, mainly in the dorso-lateral prefrontal cortex,and
increased activation in subcortical gray matter regions, mainly in the thalamus. The changes of PVT
lapses were significantly positively correlated with the changes of fALFF in temporal middle gyrus
(r=0.34,P=0.01) ,and significantly negatively correlated with the changes of fALFF in dorsolateral
prefrontal lobe (= —0.32, P =0.02).Conclusion: The changes of spontaneous neural activity within

fronto-parietal network and the subcortical thalamus may underlie the sustained attention deficits after
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sleep deprivation.
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