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[Abstract] Objective: The ability of multiple resting state fMRI indicators to detect epileptic ac-
tivity in Rolandic epilepsy patients was compared with simultaneous electroencephalogram and func-
tional MRI (EEG-fMRI). Methods: The simultaneous EEG-fMRI data of 31 Rolandic epilepsy children
and the resting state fMRI data of 40 control subjects matched by sex and age were retrospectively an-
alyzed.Voxel-wise whole-brain analysis was performed to generate clusters for amplitude of low-fre-
quency fluctuations (ALFF) and functional connectivity density (FCD).The GLM was estimated for
each fMRI data voxel,and the resulting statistical parametric map showed brain regions with hemody-
namic fluctuations significantly related to IEDs.Differences in ALFF and FCD between patients and
the control group were employed by voxel wise two-sample ¢-tests (GRF correction, voxel-P <(0.01,
cluster-P<<0.05), which were co-registered with the EEG-fMRI defined epileptic activity to evaluate
their spatial overlap.Correlation analyses were conducted for epileptic discharges and {MRI metrics.
Results: EEG-fMRI analysis revealed that IEDs-associated activation was detected in the bilateral Ro-
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landic cortices,cuneus and left sensorimotor area.Compared with the controls, the patient groups bilat-
erally showed ALFF increases in Rolandic cortices, sensorimotor area,and FCD increased in left cau-
date nucleus,the regions showing decreased ALFF in bilaterally DMN regions and decreased FCD in
bilateral thalamus.Positive correlation between ALFF and EEG-fMRI (»=0.206,P <0.001) while no
correlation between FCD and EEG-fMRI (»=0.07,P<0.01) at group level. Across-subject correlation
analyses between ALFF and EEG-fMRI also revealed positive correlation in the epileptic activity zone
defined by EEG-fMRI (»=0.50,P<0.01).Furthermore, the numbers of IEDs in epileptic activity zone
(ipsilateral to the epileptogenic side defined by EEG-fMRI) showed positive correlation with ALFF
(=0.35,P=0.05).Conclusion; ALFF has high concordance rate with EEG-fMRI defined seizure onset
zone at individual-patient level while there is low spatial coupling between FCD and EEG-{MRI.ALFF

activation on rs-fMRI has the potential for localization of epileptic activity in Rolandic epilepsy.
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