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OBJECTIVES 

Skull bones present inhomogeneities due to variations in the thickness of the skull and, 

in addition, the appearance of emissary veins cause the existence of some of the skull 

holes. In transcranial focused ultrasound applications acoustic beams encounter in 

their path these tissues causing strong beam aberrations. The aim of this study is to 

numerically evaluate the impact of these inhomogeneities in the quality of an 

ultrasonic transcranial beam. 

METHODS 

Ultrasound fields produced by a 500 kHz single-element focused transducer were 

simulated using k-space methods. The acoustic properties of the skull were obtained 

from two CT-scan sets. In all simulations ultrasound beams were set to propagate 

through the parietal hole. 

RESULTS 

The robustness of single-element 500 kHz focused ultrasound has been proven with 

two skull CT-scan sets, one with a significant hole and the other homogeneous. The 

results show that the main focus retains good quality and only small increases in 

acoustic intensity are detected in the hole area due to inner resonances. The local 

increase of the energy density can lead to skull overheating in therapeutically 

applications. In addition, variations of the skull thickness produce the appearance of 

secondary foci, as well as to varying both the gain and the width of the main focus. 

CONCLUSIONS 

In the treatment planning it is recommended to avoid the areas of the skull where 

there exist strong irregularities in the thickness within the coverture of the acoustic 

beam, since the quality of the focus of single element focused transducers can be 

compromised. 
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