AbstractID: 9542 Title Tissue Ablation byMedium Inteng&y Focuse Ultrasoundfor
Breast Cancer Treatme Preliminary Study

Purpose: Focused lirasoric radation is known forits ablity to inducethermaleffects for therapydeepin tissuewithout surgical
intervertion. To designa medum intensity focued ultrasound(MIFU) sysem with distributed ultrasoundranglucess for breast
cancettherapy physicalpropertiesof the acoustt field must be fuly characerized

Method and materials: Custom made Itrasoundransducers andiriving system were calibrated with 1IMHz sine wave inpu{lmw
power). Calibrated gain of RF ampifier was utilized for ultrasoundpower contral Numericalsmulation of the ultrasoundradiation
field was carried out with Rayleid--Sommerbld integal. The mathemaical model for simulationwas verified by measuring the
acotstic output with a hydrophone. Heat distribuion model was edahlished based otthe smulatedultrasound field. The heating
expeiment was implemented under different control stategies(duty cycle, pulseepetition) with tissuemimicking phantons (12W
each trasducerand animétissue phartoms(20W each transdcer)

Results and discussion:The outpt power forMIFU canbe contolled accurately wit calibrationof ultrasound diving system The
focal length of thetransduce was found to be 6.9cm with resonane frequency 1MHz. At-6dB focal zone, the beam wititwas 0.3cm
andthe focal nedeph was atbut 3cm. The mathematical model of the ultrasoundfield was qiite comparablevith the measured
results.In the simulaibn of ultrasound field generated by two dnbgonal transducsrthe areaof -6dB focal zone was 6mmx6mm.
The mathematicalmodelof thermalfield distribution was verifiedwith heathg experimentThe emperature ofthe target point rose
upto 65°C fromambient temraure within 3 minutesof sanicaion. Significart lesion was vsible in the tiss ablationexperment
Conclusion From themathematicalmodel and expermentalresuls, it appears ha MIFU can potentally be usedfor soft tisste
ablationsuch as treang breast canerwith better skinsparing

Acknowledgement:Supported ty NCI-R33-CA1078®.



