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Transcranial focused ultrasound and ECoG-based closed-

loop system for epileptic seizure control

Abstract:

Transcranial focused ultrasound (tFUS) is a promising non-invasive neuromodulation technique for
controlling epileptic seizures due to its superior spatial specificity and depth penetrability. Here, we
demonstrate a tFUS-based closed-loop system with electrocorticography (ECoG) monitoring that
modulates the stimulation protocol for precise seizure control in a kainic acid (KA)-induced rat
epilepsy model. Detection of epileptic high-frequency oscillations (HFOs) triggered tFUS stimulation
of the rat hippocampus prior to seizure-related spike-wave generation, leading to a reduction in
spike-wave duration and suppression of the brain oscillatory power, including theta and gamma
bands. Furthermore, our parameter-modulating closed-loop feedback system achieved seizure
suppression by individually tuning sonication parameters for each animal. Using this system, we were
able to provide optimized tFUS stimulation for effective seizure control.
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