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The limitations on ultrasound propagation due to bone and air have long been recognized.  Bone has been correlated with 
ultrasonically induced pain believed to be caused by absorption and reflections at soft-tissues–bone interfaces.  However, our 
extensive clinical experience with superficial ultrasound hyperthermia has shown that: 1) more uniform and higher temperature 
distributions are obtained with large aperture ultrasound arrays, and 2) bone pain is typically not a problem at frequencies > 3 MHz, 
and when it occurs, it is easily managed by a slight reorientation of the applicator.  Recently, a series of computer simulations has led 
us to hypothesize that the presence of bone may also contribute to improved temperature distributions.  In other words, we believe the 
commonly accepted limitations can actually be taken advantage of with new technological developments.  In this presentation, we will 
report on the construction and experimental setups for three phantoms designed to measure SAR and temperature distributions using 
thermocouples, and infrared camera and magnetic resonance thermometry.  The phantoms were made of three different ultrasonic 
tissue-mimicking materials (UTMM) and bovine bone (ribs) inclusions. The results obtained thus far support our hypothesis.  SAR 
and temperatures measured with and without a bone inclusion clearly show significant higher values when bone is present.  The effect, 
however, seems to be localized near the UTMM-bone interface.  Therefore, we further hypothesize that the effect may be significant 
for improving hyperthermia treatments of chest wall recurrences, which typically present with < three cm of soft tissue overlying ribs.  
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