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Mapping human brain connectivity by analyzing spontaneous and stimulation-induced
neural oscillations
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Recent development in biological signal analysis has enabled us to explore much
wider range of neural oscillation in living human brains, ranging from very low frequency oscillation
(<0.1 Hz) of BOLD signal to high frequency activities (>100 Hz) recorded in electrocorticogram. In this
study, we recruited patients with epilepsy and tumor who underwent invasive presurgical evaluation with
intracranial electrodes. We first non-invasively obtained resting state fMRI data before surgery. We
then, during electrode implantation, applied single-pulse electrical stimulation to a part of the
cortices to record cortico-cortical evoked potentials or induced neural oscillations through
cortico-cortical connections. We focused on the physiological (sleep) and pathologic (epilepsy) states
and revealed their network dynamics. We also launched comprehensive investigation to establish the human
brain connectivity map, focusing on the higher brain functions relevant to clinical system neuroscience.
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