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Objectives:Liver tumor cannotbedirectly delineatedfrom MVCT, or kVCT without contrast.Theexternalboundary of theorgan in
which thetumorresidesis usedfor automatic segmentation of thePTV in adaptive radiationtherapy(ART), andwe study theeffect of
imagingspeedon theaccuracy of automatic segmentation andits dosimetric impactusinga motion phantom.
Methods andmaterials: A motionplatformwasprogrammedto movewith a sinusoidal motion by amplitudeof 1.9cmpeak-to-peak
andperiod of 3 secondsto simulaterespiratorymotion. A 15cm cubicwater equivalentphantomwascarried by themotion platform. 5
kVCT scansusinga PhilipsBrilliance CT and 5 Tomotherapy MVCT scanswereobtained.The externalcontourof thecubewas
manually andautomatically delineated.A cylindrical PTV wascreatedon thekVCT and a Tomotherapywascreated. Thecontourof
the PTV wasgeneratedbasedon thedeformation of thecubein theMVCT andtheeffecton theDVH determined.
Results: Thevolumeof thecontouredcube in thekVCT scansshowedsignificant variation (±10%). However, theexternalcontours
derived from theMVCT scanswerereproducible (+/- 1%),agreeing with previousreports. Theexternal contourbasedon kVCT scans
was larger thantheMVCT in 3 casesandsmallerin 2 cases. In thecases wherethe kVCT scanvolumewaslargerthantheMVCT
scans, ART resultedin anunderdosingof 10%of thePTV by 7% of theprescription dose.
Conclusion:Without anatomical deformationor respiratoryvariation, the morphologyof a solid movingphantomshowsignificant
differences betweenfast kVCT and slow MVCT, resulting in differences in automatictargetdelineation and subsequentdosimetric
errors. The uncertaintyneeds to betakeninto considerationfor ART application.


