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Planning a resective surgery for patients with drug-resistant epilepsy is a time-consuming, laborintense procedure, which requires several days of continuous intracranial EEG monitoring of the
patients. Clinicians spend several hours reviewing the acquired iEEG offline and labeling the
seizure onset zone (SOZ), which is then used to determine the best resection strategy. In recent
years, interictal high frequency oscillations (HFO) have been proposed as a promising biomarker
to define the SOZ and predict the surgical outcome after the epilepsy surgery. The utility of HFO
in planning the surgery, though, remains unclear. In the first part of the talk, we will present our
latest results in developing a machine-learning approach to the automatic identification of the
SOZ by using HFO events from as little as 30-min-long clips of intracranial EEG recordings.
Tested on a cohort of twenty patients with drug-resistant epilepsy of various etiologies, the
proposed approach localize the SOZ within the error margin of one electrode and is appealing
because it is patient-independent, robust against neural variability due to the sleep-wake cycle,
and it minimizes the duration of the clips, which make it a valuable tool for the clinical practice. In
the second part of the talk, we will focus on the temporal arrangement of the HFO over multiple
days of EEG recordings and we will demonstrate that, in patients with temporal lobe epilepsy –
which is one of the most common forms of epilepsy – the temporal pattern of the HFOs in the
SOZ has a signature rhythmicity, which emerges several hours away from the occurrence of
seizure events and uniquely differentiate the SOZ from the rest of the brain. Our results
demonstrate that the temporal arrangement of HFO events can reflect the pathophysiology of the
epileptogenic tissue and contribute to the discrimination between channels in mesiotemporal
structures.
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