AbstractID: 8218 Title: 3D ultrasound techniques for accurate dose delivery

Purpose To evalatethe useof a 3D ultrasoundsystemcapableof multimodality imagefusionfor: inter-
fractionimage guided adaptive radiation therapy through an assessmerof dose distributions to changng
cervical node geonetry; and prostate visualization and delineation through an asessmenof contrast
enhancedharmoric imaging.

Methods&Material s: An ultrasoundtransducemith active infrared emitters was used to collect spaial
sequenceof 2D ultrasound slices. A ceiling-mountedoptical trackng cameraacquiredthe position and
orientationof the transducein orderto reconstrat a 3D volume,and to synchronizémagepositionswith
the room coordinae system. Two ultrasounl probe-camea systemswvereusedin this study; onelocatedin
the compued tomogaphy simulabr (CT) room for treamert planring and automaic fusion with the CT
image andthe other locatel in thelinacroomfor treatmentelivery monitoling. A lineararay transduce
wasusel to monitor cewvical nodemetasasesin patiens with primary sitesin the headandneck A curved
arraytransduce wasusedin the pulseinversion harmanic imaging mode(PIHI) to acquireimagesof the
prostatewith the aid of an ultrasoundcortrastagent. For dosecalcuationsthe XYMC Monte Carlo code
wasusel to transportpatticlesthroughthe patiert.

Resudts: Fusedwith the CT images the ultrasound information facilitated inter-fraction cervical node
delineation, demonstrating changesup to 11% in the doseto 95% of the nodal volume within one week
from the beghning of treatment PIHI of the prostatepefusedwith contrastmedium offered entanced
prostatedelineation compare to the surrondingorgans.

Condusion: Norrinvasiveand fast 3D ultrasounl image acqusition, with the optional use of contrast
agens, may leadto improved targetdelineationand moritoring throughout the course of treatment. And
with the aid of Monte Carlo dosecalcuations recorstructed ultrasour volumesof the targetcanfadlitate
adaptiveradiationtherayy.



