ANALYSIS OF THE INTERICTAL ACTIVITY BY EEG-fMRI
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Rationale: The noninvasive combined technique of EEG-fMRI is attracting a lot attention as a multimodal tool for analysis of the brain activity due to its complementarity in terms of spatial and temporal resolution. This technique is especially suitable to be applied in the epilepsy investigation.
Objective: The aim of this talk is to show how BOLD responses associated with interictal activity can be detected by simultaneous EEG-fMRI measurements. We will also compare the effectiveness of using BOLD contrast and ICA dipole model in clinical diagnosis. A general view of the research in EEG-fMRI at UNICAMP is also presented. Finally, we will propose a general protocol to apply this specific technique in a multicenter collaborative investigation.
Methods: EEG-fMRI sessions were carried out in a 2T Elscint Prestige MR scanner (Elscint, Haifa, Israel) with echo-planar images (EPI) acquired in an interleaved mode in six-minute runs, using a cap with 32 MRI-compatible scalp electrodes and a BrainAmp 32 MR amplifier (Brain Products, Munich, Germany). By using the EEG timing of the interictal epileptiform discharges (IEDs), the EPI images were analyzed with the SPM2 software package in order to search for corresponding BOLD responses. Additionally, an EEG dipole modeling analysis to ICA components was performed using the EEGLAB toolbox v6.01b with the DIPFIT2 plug-in.
Results: Since 2006, we have performed over 60 EEG-fMRI examinations at UNICAMP, including 43 patients with epilepsy, ten healthy subjects and several tests. Thirty four out of 43 patients are mesial temporal lobe epilepsy (MTLE) patients, which are the kernel of our actual research. Around 70% of the MTLE patients analyzed showed BOLD responses. This result is higher than the usual rates found in others studies, which are situated in the range of 50-63%.
Conclusion: This study has shown, even imposing stringent statistical limits, an elevate rate of effective BOLD responses associated with focal epileptic activity. In 55% of the cases a good spatial agreement has been found among previous clinical investigation, BOLD responses, and dipole modeling. 
