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Purpose: We have reportedthat the maximum intensity projection (MIP) of lung tumor determined from time resolved image
modalities, suchas4DCT, maybe inaccurate becauseof thepatientbreathingvariability. Nevertheless,the MIP is often regardedas
anoverestimation of theinternal targetvolume(ITV) and averageintensity projection(AIP) is usedfor contouring. We createdAIPs 
and their colorized presentation, color intensity projections (CIP), from dynamic MRIs and determined their dependencyon
respiratoryvariability andtumorsize.
Methods andMaterial: Low temporal resolutionimagesin thesuperior/inferior directionwerereconstructedfrom dynamic MRIs with
high temporalresolutionin the samedirection. The reconstruction, referredas redCAM, used4D-CT time resolvingmethodswith
synchronizing to the internal regionof interest(ROI). CIP andAIP werereconstructed basedon the probability of a certain position
being occupied by the tumor. Thesetwo parametersof redCAM were analyzedas a function of respiratory variability, which was
defined astheaverageof the standard deviationin themaximalandminimal amplitudedisplacements.
Results: The error betweenAIP, MIP and CIP arestronglydependent on the percentageof CIP. Smallererrors were observedwith
lower percentageCIPs. TheMIP derivedfrom redCAM is closerto the10% CIP insteadof theMIP of thereal time image,which is
0% CIP. The error of AIP and MIP is fit well asa quadratic function of the respiratory variability for given tumor size, indicating
acceleratedincreasein theerror with variabilit y.
Conclusions: AIP and MIP arecommonlyused in lung radiation therapy with 4DCT simulation. However,their accuracyis affected
by thepatient respiratoryvariability and tumor size.Our study providesa formulato includetheseuncertaintiesinto thePTV.


