
AbstractID: 7479Title: Estimation of theerror in internal targetvolume(ITV) of lung tumor obtainedfrom
free-breathing cine-mode4DCT:a simulationand comparison study basedondynamic MRI

Purpose: To quantitatetheerror of tumorinternal target volume(ITV) as determined from simulated free-breathing cine-mode4DCT using

dynamicmagnetic resonance imaging(dMRI).

Method and Materials: 8 healthyvolunteersand 6 lung tumor patientsunderwent a 5-minute MRI scan in the sagittal plane to acquire

dynamic images of lung motion. A MATLAB program was written to simulate the cine-mode 4DCT acquisition by segmenting and

resortingthe MR images. Maximum intensity projection (MIP) imagesweregenerated from both simulated 4DCT (sCT) and dMRI, and

the errors in MIP-based ITV from sCT (ε), comparing to thosefrom dMRI, were determined and correlate to the subjects’ respiratory

variabili ty (ν).

Results: MIP-basedITVs from sCT werecomparativelysmaller thanthosefrom dMRI in both digital-phantom studies(ε=-21.64±8.23%)

and lung tumor patientstudies(ε=-20.31±11.36%). Theerrors in MIP-basedITV from sCT linearly correlated ( 71.631.5 −−=ε v ,

r2=0.76)with thesubjects’ respiratory variabilit y.

Conclusions: Becauseof the low temporalresolutionand retrospective resorting,4DCT may not accurately depict the excursion of a

moving tumor. Using4DCTMIP imageto defineITV maythereforecauseunder-dosingand increased risk of subsequenttreatment failure.

Patient-specificrespiratory variability mayalsobea usefulpredictor of the4DCT-inducederrorin MIP-basedITV determination.


