AbstractID:6575Title: US remainsa viable andimportantcomplenentarymodalityfor
imageguidedRT

Purpoe:

We proposethat by integating a unique userinterfae, calibraion protocol and tumor
motion assessent straegy, tha US imagng can provide a useful tool for imageguided
radiation therapy Its high temporal precision and direct tissue imaging provides a
compelling advantageover systemstha rely on motion surragaes We dewelopeal a
systemthat usesa uniquespatia calibration protocol that allows it to be transportedto
anyroompossessintghreepointlases. Thesystemalsoallowslive overlayof a spatidly
registered3DCT datasetand the US image

Methods

Testirng was performedusing two anatomicd phantomsand a programmablemotion
table. The spatialcalibration was deteminedby touchingthe tip of the articulatirg arm
to the stardardthreepoint lase positiors. A GE Lightspeedsanne was usedto acquire
4DCT images.High and low contrasttes objectswereevaluated.The peakpeakmotion
amplitudeof thetestobjeds was meauredon the4DCT scanausng threeremnstiuction
daa sets;Max/Min pixd intensity, Averagepixel intensty, and 4D movie loop. The
motion of the testobjeds was alsomeauredusingthe US sygem.

Reasllts:

Thethreepoint calibraion procedureyieldedaccuete regidrationto within the precision
of the system (1-2 mm). Assessmentof the use interface was qualitative but
demongratedthat the superpositionof CT andUS datasds facilitated disaimination of
US artifacts. The US and 4DCT movie loop methodsyielded the mostaccuratemotion
results. Themaximum/minimunpixel intensityreconstructionyieldedconsigentresults
but tendedto underestimatethe motion by a few millimeters. The4DCT averagepixel
intensityreconstuctiondid not performwell for thelow contras objed.

Conclsions

Integrated US and 4DCT is accurde in assesing reiratory-induced tissue motion
Thesemodalities are complimentary, with US providing good tempor# reslution and
CT providingexcellsnt geometricacairacyin mog situations
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