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Purpose: On-line functional imagingmight play animportantrole in theprocessof biologicaladaptiveradiationtherapy.This project
is to develop a novel on-line system for perfusion measurement usingdynamiccontrastenhanced(DEC) cone-beam CT (CBCT) at
the treatmentunit.

Method and Materia ls: This novel technique involves a single baseline CBCT followed by a single contrast enhancedCBCT
synchronizedwith contrast injection. It makesuseof a mathematicalexpression to parameterizethewash-in and wash-out behaviorof
contrast uptakein eachvoxel. Theseparametersin eachvoxel wereoptimizedusingtheprojection datain thetwo CBCT scans.Three
rabbitsimplantedwith VX2 tumorat theupperlimb wereusedfor validatingthemethod.The subjectswere scannedwith DCE-CBCT
andDCE-CT at 2, 3 and4 weeksafter tumorimplantation with the latter to bethegold standard.Thetime intensitycurvesof contrast
uptakein tumors,normaltissuesand bloodvessels obtainedfrom DCE-CBCT werecomparedwith thosefrom DCE-CT.

Results:Thecontrastenhancement in different tissuetypesestimatedwith theDCE-CBCT methodhadthegeneralshapecomparedto
the gold standard.Thecorrelation betweentheinitial slopes(a surrogate of perfusion) for different tissuesobtainedfrom DCE-CBCT
andthosefrom DCE-CT was found to be significant with R=0.97 (p<0.001). The estimatedtemporalcontrast enhancementon the
CBCT images appearedto bein excellentagreementwith that on theDCE-CT images.

Conclusion: The proposedmethodhasbeenshown to beableto estimatethe temporalcontrastenhancementusing a baselineanda
contrast enhancedCBCT in therabbit model.By providing on-lineperfusion measurement,this novel methodis potentially useful in
theprocessof adaptive radiationtherapy.
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