AbstractID: 9662 Title: Hyperthermia treatment for a patient with two shank sarcomas
treated by a fast pre-treatment optimization method

Purpose:

Canceros cells are ifiltrative and can invade neghborhood and/or diant body. While hypethermia shows pmisingsynegistic
effects béng usel with radation andbr chemotherapy, currentionowave/radofrequency powerdcusing chniques onljyocus one
targe at a ime. Therefae, patients with multi-sacoma needo performmulti-treatmentm different days since &ypethermia
treatmet requires maitaining tumor tempiature = 43°C for 60 minutes. Thuswe investigate the feasilit y of determining an
optimalantenna setting thaimulkaneousy elevates temperates at two neaby shank sarcomaso that patient conoft is enhance
andtreamernt times and cstsareredued

Method and Materials:

A patient withtwo saicomas was chosento nunerically validate our approachPatent shankwas surounded by d0-antennanini-
annwal-phasedarray (MAPA) operting at 138MHz. A waterbolus was placed beeen patient and MAPA to pride electic
couding andthermalcooling.A set of antenna setys wee deermined with a gal of maximizing averaged tuor temperatwe and
weredetermined from the patent. The frst fewbestantenna gtings wee chosen asirtual source (VS) basis vecta®to span the
reducedsubgpace. Mgnitudes and phases of all 10 aneennas wereprojecedinto this reduced subspace and then a setwiperature
respone functions fortumor and rormal tissueswere detemined in this sulspace. Nurearical optimization was enducted ©
determinethe gtimd antennaseting that sinultaneouslyelevatesuma temperatugs and maintainsafe normal tissie temperatures.

Results:

Resultsshowed hatwe can u® the 10antenna M\PA to simultaneoust heat tvo sarcomasand leave norral tissue undamaged.
Furthemore, by compang optimizel tenperaturs when all D anennas were activated withat wha only 4 VSs wee used, we
found these optinzedtempeatures ae very conparable.

Conclusion:
Therefae, we presatedan dgorithm that albws physicians® treat pagnts with multisarcoma and @lsoimprovestreatment
planning efficiently.



