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Introduction: IGRT technologieshaveenhancedtheabilitiesto detect temporal and
spatialdeviationsof target relative to beams.Correctingthese deviationsmayimprove
theaccuracyof dosedelivery to target.Frequently, a clinical decisionhasto bemadeon
thenecessity to correct some of thedeviationssince therelevantdosimetric impactmay
or maynot besignificant.Thedecision shouldbebasedon an objectivecriterion. This
studydevelopeda methodto determinethenecessity of rotational correction during
treatmentverification process.
Method and Materials: At treatment stage, treatedvolumeshouldbealmost
geometricallyidentical to that of thePTV while thegoal is to treattheCTV. Various
uncertaintiesmaymovetheCTV outsideof thetreatedvolumeleading to suboptimum
coverage. In manycases,theCTV canbe approximatedas an elastic semi-rigid bodyand
its geometryin thetreatment space can bederivedby usingtranslational androtational
matrices. Thesematrices canbedeterminedwith animageregistration tool betweenplan
andtreatmentverification images.A softwarepackagewas developedto performthe
transformation,andto evaluate whether thetransformedCTV remainsinsidethe
treatmentvolume.With themethod, thespatialdeviation causedby target rotation is
computedandthemarginsizebetween thePTV andCTV is usedascriterion for the
necessity of rotational correction.
Results: Therelatedequationsand algorithm have beendeveloped andwasevaluatedby
applyingto a clinical prostatecancercase. For this particular patient,thereexisteda 26
degreerotationaroundoneaxis. Without rotational correction30%of theCTV would be
locatedoutsidethetreatmentvolume.
Conclusions:A methodhasbeen developedto evaluatethenecessity of rotational
correction. It is potentiallyuseful in IGRT whereelasticsemi-rigid bodymodelis a good
approximationfor target volumes.


