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Application progress of transcranial low—intensity pulsed ultrasound in
neurological diseases
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ABSTRACT Low—intensity pulsed ultrasound (LIPUS) , as an emerging non—invasive neuromodulation technology,
demonstrates broad clinical potential in the treatment of neurological diseases due to its unique advantages such as high spatial
resolution and absence of ionizing radiation damage. By leveraging non—thermal biological mechanisms (such as mechanical
stress and acoustic streaming effects) , LIPUS can precisely modulate neuronal electrical activity and neural network function
while maintaining cellular structural integrity. Current studies highlight its remarkable neuroprotective effects and functional
improvements in diverse neurological conditions, including cerebral infarction, Parkinson’ s disease, Alzheimer’ s disease,
epilepsy, and major depressive disorder.This article systematically reviews the multi—target mechanisms of transcranial LIPUS in
neural function modulation, with emphasis on recent advancements in motor rehabilitation and neurological symptom alleviation.
Furthermore , it discusses current challenges and future directions for clinical translation.
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