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Abstract:Ultrasoundhaslong beenknownto causetissueheating whenappliedin

high intensities. More recently, interest hasarisen in the area of High Intensity

FocusedUltrasound (HIFU) for localized tissue heating effects, specifically

thermal ablation. HIFU is being introduced into clinical settingsfor localized

tissueablationguided by MRI. All presenttechniquesemploy focusedtraveling

high intensityacousticwavesto createa region of elevatedtemperature,which

causescell death.Such high intensity travelingwavescanbedamagingto normal

tissuein thevicinity of thefocal region, andhavedemonstratedsurfaceburnsand

causedpatient discomfort in certain clinical trials. The focal region is also

diffi cult to determinedueto divergenceof the beamandelongationof the focus

along the direction of propagation. Use of lower intensity ultrasound can

minimize the side-effects presentedby HIFU. This paper demonstratesthe use of

multiple low intensity focused ultrasoundbeamsresultingin stationary acoustic

fields which arecapableof heatinga very small andmoreprecisely locatedregion

of tissue. The intensity of the individual ultrasound beams is within FDA

diagnosticultrasoundlimits (0.720 W/cm2). Temperatureelevation that would

causecell deathwasachieved in tissue-mimicking phantomsafter shortexposures

to theacousticfield in theregion of beamoverlap. Thetechniquewas testedwith

excisedturkeybreastsamples. Temperatureincreasesof 30 C aboveambient(37

C) were observed after sonication times of 30 seconds. The size of the tissue

ablationwasa quasi-sphereof diameter= 1 cm.


