
AbstractID:6575Title: US remainsa viableandimportantcomplementarymodalityfor
image-guidedRT

Purpose:
We proposethat by integrating a uniqueuser interface, calibration protocol and tumor
motion assessment strategy, that US imaging can provide a useful tool for image-guided
radiation therapy. Its high temporal precision and direct tissue imaging provides a
compelling advantageover systemsthat rely on motion surrogates. We developed a
systemthat usesa uniquespatial calibrationprotocol that allows it to be transportedto
anyroompossessingthree-point lasers. Thesystemalsoallowslive overlayof a spatially
registered3DCT datasetand theUS image.

Methods:
Testing was performedusing two anatomical phantomsand a programmablemotion
table. The spatialcalibration was determinedby touchingthe tip of the articulating arm
to thestandardthreepoint laser positions. A GE Lightspeedscanner was usedto acquire
4DCT images.High and low contrasttest objectswereevaluated.Thepeak-peakmotion
amplitudeof thetestobjects was measuredon the4DCT scansusing threereconstruction
data sets;Max/Min pixel intensity, Averagepixel intensity, and 4D movie loop. The
motionof the testobjects was alsomeasuredusingtheUS system.

Results:
Thethreepoint calibration procedureyieldedaccurate registrationto within theprecision
of the system (1-2 mm). Assessment of the user interface was qualitative but
demonstratedthat the superpositionof CT andUS datasets facilitateddiscrimination of
US artifacts. The US and 4DCT movie loop methodsyielded the mostaccuratemotion
results. Themaximum/minimumpixel intensityreconstructionsyieldedconsistentresults
but tendedto under-estimatethe motion by a few millimeters. The 4DCT averagepixel
intensityreconstructiondid not performwell for thelow contrast object.

Conclusions:
Integrated US and 4DCT is accurate in assessing respiratory-induced tissue motion.
Thesemodalities are complimentary, with US providing good temporal resolution and
CT providingexcellent geometricaccuracyin most situations.

NIHEB002899


