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Purpose: Retrospectively analyzea cohort of lungcancerpatient’s 4D simulation dataandcalculate thedosimetric impact of usinga
singlerespiratory phaseCT imageto designtreatmentfields.Thesefields arethenmappedontotheextremeoppositerespiratory
phaseto determinethechangein volume(target,normal lung,etc.)anddoseto theareasof treatment.

Method and Materials: A 40-slice SiemensSOMATOM® SensationOpenCT unit wasutilizedfor the4D acquisition of simulation
data.The datawasseparatedinto ten(20%-100%-IN, and0-80%-EX) respiratoryphasebinsfor visualization of targetmotion.The
0% IN (inhalation) and 100%EX phaseswere contouredindependently.The treatment fields were optimizedon the0% IN datasetto
deliver 66 Gy, andminimizedthesurrounding critical organs.Thesefields werethenmappedonto the100%-EX (exhalation) bin,
representingtheoppositerespiratoryextreme,andsubsequently re-calculatedfor thesamevolumes of interest.Thedosevolume
histogramswere exportedinto Excelfor comparisonof thesetwo datasets.

Results: Most of thedata showeda targetdosereduction. Changesin thetargetvolume(size), maximumandmeantarget doses,as
well as the ratio of minimum targetdoseto prescribeddosewere seen.Thechangein targetvolumeon thetwo imagedatasetsranged
from +3.6%to –24.6%,with a negative valuebeing a decreasein contouredvolume.The changein meantargetdoserangedfrom –
0.1% to –15.9%,with a negative value beinga decreasein meandosecoverage.Similarly, theratio of minimumdoseto prescribed
dosecoveragerangedfrom –3.4% to –21.4%.

Conclusion: Theresultsshowtheimportanceof using4D imagedatato design treatmentfieldsfor lungcancerpatients.Our
knowledge of thetargetandnormal anatomymotion continueto beparamountin designingtreatmentparadigmsin thefuture.


