AbstractID: 6649 Title: MRI-Controlled Transurethral Ultrasound Therapy for Prostate
Cancer

Purpose: To developandtestatransuettral ultrasound therapysysemwhich usesquantitativereattime MRI temperaturédeedback
to control the shapeof the coaguatedregion within the prostatewhile sparhg surroundingstructuresfrom themal damage.

Method and Materials: An MRI-compatble transuretral heatingapplicatorcomgrisedof planarultrasoundransducerghat
produceadirectioral heatirg patem hasbeencorstruded. Thisdeviceisrotated within a1.5T MR imagerto distribute energyto
targeted regians of the prostateby an MRI-compatible motor, concurrentwith imagirg. Theregionof the prostateto betreateds
selectechbasecon MR imaging information. Subsegantheatingis controlledby MRI tempestureimagesacquied every5sanda
completeprostatevolumecan be coagubted with a single rotation in about20m In-vivo expermentshavebeenperfomedin a
cannemodelandthe spatial accuracy of thecoagulatio patemshasbeenas&ssedisingcontrastenhancedIR imagesandanovd,
guarititative whole-mounthistologytechnique with imageregidration to the MR temperaturenaps.

Results: Sufficientspatal resoltion and temperatreaccuracycanbeobtainedat 1.5T to provideaccuete feedbaclcontol of the
coagllation patten within +1.5mm of thetargetecheaing radius. Histologicalanalyss indicatesthat,underthesetreatment
conditions,the margn betweercompletelycoagulatedissueandapparentlyundamagedissueis <3mmin this acuteassay.These
histdogical boundarieswhenregigered cardully with the quanttative MRI temperaturdistories,provide a goodestimateof the
tempeaturethreshold(54.6+1.7°C)for completecoaguation. The contrastenhancedR imagesclearly showthe coagulatedegion
butregisterdessaccuatelywith thehistological boundaries.

Conclusion: Successfil control of transurethralultrasoundherapyusingquantitative, red-time MRI temperatug image hasbeen

demongratedin vivo. This techrology offersgoad potental for an effectivetreatmentor localized prostae cancemwith reduction in
morbidity.
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