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Exploration of physiological and pathological brain networks for epilepsy surgery
by using the state-of-art system neuroscience methods
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Summary

Exploration of physiological and pathological brain networks for epilepsy surgery
by using the state-of-art system neuroscience methods

Riki Matsumoto, Takeharu Kunieda

We combined the state-of-art system neuroscience methods, such as a modified quantitative
method for high frequency electrical cortical stimulation, ECoG signal analysis and decoding,
cortico-cortical evoked potential (functional tractography), anatomical diffusion tractography,
and simultaneous EEG-fMRI recording, to develop clinical researches focusing on “network”,
“connectivity” and “cortical excitability”. Namely, we focused on 1) development of
comprehensive brain system mapping using high and low frequency electrical stimulation, 2)
proposal of surrogate biomarkers of epileptogenicity by applying single pulse electrical
stimulation to record induced high gamma activities, and 3) elucidation of epileptic network by
a multimodal approach, We aimed at their clinical application to presurgical evaluation of
intractable focal epilepsy. We here reported the comprehensive language mapping method, its
clinical application to awake brain surgery, and the novel findings for neural basis of the
language dual stream. We also delineated the seizure propagation network in the mesial
temporal lobe epilepsy and the network involved in generation of gelastic seizure and epileptic
encephalopathy in patients with the hypothalamic hamartoma.

Ann.Rep.Jpn.Epi.Res.Found. 2017 ; 28 : 21-34
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