AbstractID: 7479 Title: Estimdion of theerror in internal targetvolume(ITV) of lung tumor obtained from
free-breathimy cineemode4DCT: a simulationand comparson study basedon dynamc MRI

Purpose: To quantitatethe errar of tumorintemal target volume (ITV) as determined from simulatel free-breahing cine-mode4DCT using

dynamicmagretic reonarce imaging(dMRI).

Method and Materials: 8 healthyvolunteersand 6 lung tumar patientsundekent a 5-minute MRI scan in the saittal plane to acquire
dynamic images of lung mation. A MATLAB progam was written to simulée the cinemode 4DCT acquisiton by segmating and
resortingthe MR images Maximumintensty projecton (MIP) imageswere generated from both simulaed 4DCT (sCT) and dMRI, and
the errors in MIP-basd ITV from sCT (g), compamg to thosefrom dMRI, were detemined and correlate to the subjects’ respirabry

variablity (v).

Resuts: MIP-based TVs from sCT were comparativelysmdler thanthosefrom dMRI in both digital-phantom studies(e=-21.64+8.23%)

and lung tumor patientstudies(e=-20.31+11.36%). Theerrorsin MIP-basedTV from sCT linearly corrdated (€ = -5.3lv-6.71,
r’=0.76)with thesibjects respirdory variabiity.

Conclusions: Becauseof the low temporalresolutionand retraspecive resorting,4DCT may not accurately depict the excusion of a
movingtuma. Using4DCT MIP imageto definelTV maythereforecauseunderdosingand increasé risk of subsguenttreatment failure.

Patientspecificrespiratoy variability mayalsobe a usefulpredctor of the4DCT-induederrorin MIP-based TV detegminaion.



