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To explicitly includeorgan/target motionin treatmentplanninganddelivery,we have
used4D CT anda multi-phaseCT images, respectively, to assistplanningtarget volume
(PTV) definition in treatment planningfor lung cancerpatients.Thepurposeof the study
is to comparethegeometricand dosimetric differencesfor SBRT.

ConsentedpatientsunderwentCT simulationconsisting 1 setof 4D images, in additionto
3 sets of CT scanningtakenunderfree-breathing andmaximuminspirationand
expirationbreath-holdingconditions. A PTV_4Dwascreated from thetargetdelineated
on thereconstructed4D imagesby applying 3 mm margin,while thePTV_3CTwas
generatedbasedon a compositedgrosstumorvolumedelineatedfrom 3 setsof multi-
phaseimagesafter imageregistration.Thetargetvolumeswerecomparedbetween the
two approaches.To study thedosimetric impact,we have furthercomparedthesetargets
coveragefor theplansdesigned for either thePTV_4Dor PTV_3CT. Thedosimetric
parametersstudiedinclude D95 andD99 (dosereceivedby 95%and 99%of thevolume),
andVp (thevolumeencompassed within theprescribeddose surface).

For all patientsstudied, it was foundthatthePTV_3CTwaslarger than thePTV_4D,due
to larger compositedGTVs from multi-phaseimages.Thegeometriccenter of the mass
betweenthetwo typesof PTV is small (lessthan3 mm). As a consequence,thecoverage
for thePTV_4Dwasalmostunchanged(with themaximumdifferencesof 1.2%for D95

and4.3%for Vp). However, thecoveragefor the PTV_3CTs undertheplandesignedfor
thePTV_4Dswasaffectednoticeably. Themaximumdifferencesare6.2%for D95, and
7.1%for Vp.

Themulti-phaseCT scanning appears to over-estimatetumormotion,resultingin larger
PTVs. Adequatecoverageof lung tumorsbasedon patient-specific tumormotion can be
obtainedwithout theaid of 4D CT.


