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Enhanced Cone-Bean CT in Radiation Therapy

Purpose: On-line functiond imagingmight play animportantrole in the procesf biologicaladaptiveradiationthemapy. This project
is to develop a novel orrline sysem for perfusbn measuremerusing dynamiccontrastenhanced(DEC) conebean CT (CBCT) at
the treatmentunit.

Method and Materials: This novel technique involves a single baselne CBCT followed by a single contas enhancedCBCT
synchraizedwith contrastinjection. It makesuseof a mathematicaéxpressin to paameterizeéhewashin and washout behaviorof
contast uptakein eachvoxel Theseparamegrsin eachvoxel wereoptimizedusingthe projection datain thetwo CBCT scans.Three
rabbitsimplantedwith VX2 tumorattheupperlimb wereusedfor validatingthe method.The subjectavere scannedvith DCE-CBCT
andDCE-CT at 2, 3 and4 weeksatfter tumorimplantaton with the latter to be the gold standardThe time intensitycurvesof contrast
uptakein tumors,normaltisstesand blood vesses obtanedfrom DCE-CBCT werecomparedwith thosefrom DCE-CT.

Results: The contrastenhanemert in different tissuetypesestmatedwith the DCE-CBCT methodhadthe generakhapecomparedo
the gdd standard.The correlaion betweentheinitial slopes(a surrogae of perfusion)for different tissuesobtainedirom DCE-CBCT
andthosefrom DCE-CT was found to be significant with R=0.97 (p<0.001). The estimatedemporalcontrag enharmementon the
CBCT images appearedo bein excellentagreementvith that on the DCE-CT images.

Conclusion: The propsedmethodhasbeenshown to be ableto estmatethe temporalcortrastenhancementsng a baselineanda
contast enhancedCBCT in the rabbitmodel. By providing on-line perfusion measurementhis novd methodis potentially usdul in
the processof adafive radiationtherayy.
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