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Research on the influence of bone on high intensity focused ultrasound focusing

ZENG Miao—miao, QIAN Yu—han, CHANG Shi-hui, JIAN Xi—qi

(School of Biomedical Engineering and Technology, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To measure the sound pressure field and focal regions of high intensity focused ultrasound (HIFU) to determine the
effect of bone on ultrasound focusing. Methods: A single—element transducer was used for emitting ultrasound, The sound pressure was
measured by hydrophone,and the focal regions were measured by egg—white tissue—mimicking phantom after sound wave spread through
scapula of sheep or human skull. Results: Scapula of sheep and human skull both resulted in severe attenuation of sound pressure; similar
sound pressure was observed in hydrophone when driving power was set to 2 W in degassed water and 80 W after scapula of sheep was
added, and a focal region was generated in egg—white tissue—mimicking phantom with 250 W, 3 min; at maximum intensity 300 at 5 min, no
focal region was observed when sound wave went through human skull. Conclusion: The focal regions increase with driving power or
irradiation time. The sound pressure is low and focal regions are small or absent in the condition of the single —element. Increasing the
irradiation time may cause thermal damage in bones.
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Fig1 Experimental system
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Fig2 The acoustic pressure through the scapula of sheep
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Fig3 The acoustic pressure in skull
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Fig4 Lesion volume in phantom in the scapula of sheep
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Tab 1 Lesion volume in the scapula of sheep(x+s)
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Fig 5 Lesion volume in phantom in the scapula of sheep at
different distances between the scapula of sheep and
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