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The Effects of Cancellous Bone Ratio on Low-intensity Focused
Ultrasound: A Simulation Study
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Abstract

Transcranial Focused Ultrasound(tFUS) is a technique that concentrates energy on specific regions of the brain to
modulate neural activity. The accurate prediction is difficult due to the skull, so medical imaging simulations are
used. In particular, the presence of cancellous bone located in the middle of the skull has been reported as a
significant factor, but its impact has not been systematically analyzed. So, we modeled the skull as a simple sphere
to focus on the effect of cancellous bone while excluding other factors and analyzed the results by varying the
cancellous bone ratio. As a result, maximum pressure decreased and increased again as the cancellous bone increased,
and focusing area decreased overall. It is expected that future studies will be able to develop an Al model that
predicts induced sound pressure according to the cancellous bone ratio and provide personalized results.
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Table 1. acoustic properties of water and skull
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