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Purpose: To quantifyadequate anisotropic CTV-to-PTV marginsfor threedifferentsetup strategiesused during prostateirradiations: (1) no
setupcorrections,(2) on-line correctionsbasedon bonyanatomyand(3) on-line correctionsbasedon gold markers.

Method and Materials: Threeradiation oncologistsindependently delineatedtheCTV, thebladder andtherectum in CT imagesof 30
prostatepatientswith implantedgold markersusinga 3D model-basedsegmentation technique. IMRT planswith zero CTV-to-PTV margins
weregeneratedfor eachof the3 times 30 contouredimagedatasets. Eight repeatscanswereacquiredto allow simulation of thedelivered
dose distributionsin changing geometry. Different registration approachesweretaken to mimic thedifferent setupstrategies.A surface-
model baseddeformableimageregistration systemwasusedto warpthedelivereddosedistributions back to thedosein theplanningCT.
Basedon thegeometricextentof underdosedareasin this patientpopulation, a setof anisotropic marginswasderived.A secondsimulation
wascarried out to assessthetargetcoverageof thederivedmargins.

Results:Without setup correction, marginsof 10 mm for thecorpusof theprostate and15 mm for theseminal vesicleswererequired. These
marginscouldbereducedto 7 mm and 12 mm respectively with on-linecorrectionusingbonyanatomyregistrationmethodsand to 3 mm
and 7 mm usingon-line repositioning basedon gold markers.A largermarginat theapexwasrequired to account for thesignificantobserver
variability and steepdosegradients at this location(11 mm – skin markerregistration, 9 mm - bonyanatomyregistration, 7 mm – gold
markerregistration).

Conclusion:
Novel voxel tracking techniquesenableusto calculateaccumulated dosedistributionsanddesignaccurate3-D CTV-to-PTV marginsfor
prostateirradiations.


