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Purpose: To assessdaily set-up of thoracicpatients,basedon kV imagesandkV cone-beamCT (CBCT), andto comparedifferent
tools for analysisof kV images.

Method and Materials: Ninethoracic patientswho haddaily kV imagingasa partof their routine treatmentwereevaluated.A total
of 205images(18-26 imagesper patient) wereavailablefor analysis.Patientswere setup daily to skin marks,andorthogonalkV
images wereacquired.Shiftsusedfor patient treatmentweredeterminedby side-by-side visualinspection of imagesin a commercial
R&V system.WeeklyCBCT imageswereobtained,andpatient alignmentwasdoneusing anin-house3D-3D rigid registrationtool.
All imageswere retrospectively analyzedby a single observerusing in-house2D-3D image registrationtools. In this software,split
windowsandshifting of the referenceimagewereusedto determinetheshifts.

Results:Thestandard deviation of theshiftsactually made,for all 9 patients,were3.8,4.5,and4.6mm (L/R, S/I andA/P
respectively).Thestandard deviationof thedifferencesbetweenactual shiftsandthoseobtainedretrospectivelyby manual2D-3D
matching were2.7,3.0,and 2.7mm (L/R, S/I andA/P respectively). Thestandard deviation of thedifferencesbetweenmanualkV
shiftsandCBCT were 2.3, 2.5,and 1.5mm (L/R, S/I andA/P respectively). Thelargestsystematicdifferenceobservedwasbetween
manual2D-3D andCBCT shifts(1.0 mm in theA/P direction).

Conclusion: This study demonstratesthatPTV margins arenon-zeroandneedto bedeterminedevenwhenusingdaily kV imaging.
Thedifferencesbetweendif ferent manual methodsof evaluatingdaily patientimagesaresmallerthanthe actualshiftsmade,but still
substantial. Reductionof this variation, throughuseof better tools, training,or improvements in imagequality, mayimprovepatient
set-up andallow for further margin reduction.


