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Purpose:Respiratorymotionis animportantfactorpotentiallycontributingto excessive

normal tissueirradiation in radiotherapyof lung cancers.This studyuses themotion

probability density function (PDF) to model themotioneffects on dosedistributions and

incorporatesthis informationto optimizetreatmentplanningfor lung cancers.

Material and methods:PDFswerecalculatedfrom therespiratorymotionsignals of 10

representativepatients.Motion effects wereevaluatedby convolvingstatic dose

distributionswith variousPDFs. Basedon a differentialdose prescription with relative

lower doseto theclinical target volume(CTV) thanto thegross tumorvolume(GTV),

two strategies wereproposedto incorporate PDFsinto optimizationof treatment

planning. Thefirst strategy used theGTV-based-ITV to ensurefull dose to the GTV, and

utilized themotioninduced dosegradientto covertheCTV. Thesecondstrategywasto

find anintensity-modulated staticdosedistributionto bestmatchtheprescription dose

gradient.

Results: Motion effecton dosedistributions wasminimal in theaxial direction. A 10-mm

motionamplitudeinduced a 3% dosereductionin theperipheralzoneof thetarget.The

motioneffectwasremarkable in thecranial-caudaldirection.It variedwith themotion

amplitude, but tendedto besimilar for variousrespiratorypatterns. We foundthatthe

motion-inducedgradientsresultingfrom motionwith amplitudesof 10-15 mm would

adequatelycovertheCTV (60-70%of theGTV dose). For motions <10mm,motion-

inducedgradientswere muchlarger and a planningCTV marginwas neededto

sufficiently covertheCTV. For motions > 15 mm,anintensitymodulatedstatic dose

distribution wasgeneratedto decreasethedoseto thenormaltissuebeyondtheCTV

withoutcompromising theGTV coverage.
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Conclusion: Theeffect of respiratory motionon dosegradients can beutilized to

individualizetreatment planningand minimizethelung dose.


