
AbstractID: 8532 Title: Should a Gaussian probability density function be used to
approximate respiration induced dosimetric effects for proton radiotherapy?

Purpose:
To comparethedosedistributionsgeneratedby convolving a staticdosedistribution usinga
patient specificrespiratoryprobability density function (R-PDF) with those generatedusinga
generic GaussianPDF(G-PDF) for protontherapy of lung cancer.

Method and Mater ials:
TheR-PDFswereobtainedby identifying thecentroidmotionof the targets fromthe4D-CT
scansof a phantom(CIRSModel 008 Dynamic Thorax) anda representative lung cancerpatient.
TheCMS XiO® TreatmentPlanningSystemcommissionedwith 208 MeV nominal protonbeam
datafrom a passivescatteringbeamline at a proton therapycenter wasusedfor thestaticdose
calculation.Thedoseconvolution resultsfrom four different G-PDFswith standarddeviations
(SD) of 0.2,0.3,0.4,and 0.5 multiplying by thepeak-to-peakmotion amplitude(letter“A” ,
1.60cmin thephantomand1.75cmin the patient) werecomparedto theR-PDF convolveddose
distributions usinga commercialdosimetryanalysis package (OmniPro I’mRT).

Results:
Respiration-induceddoseerrorwas29% and 16% of the prescribeddose(PD) comparedto the
static doses in thephantom andpatient, respectively. The G-PDFwith SD of 0.4A mostclosely
approximatestheR-PDF whilst themaximumdose disagreements (MDDs) betweenthe
convolveddosesusingthe two methodswere6% and4% of the PD in phantom andpatient,
respectively. WhenG-PDFswith SD of 0.2A and0.5A wereusedto approximate theR-PDF, the
resulting MDDs were19%and12%in thephantomrespectively, and12%and10%in the
patient, respectively. When the G-PDF with SD of 0.3A wasusedto approximatetheR-PDF, the
resulting MDDs were10% in thephantomand8% in thepatient.

Conclusion:
A Gaussianfunction should not beusedto approximatea patient specificrespiratory PDFsinceit
canlead to clinically signif icant doseerrors.


