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Purpose: Thefocusof this work is to developa real-timesimulationandvisualization methodto calculatedelivereddoseto a moving
lung tumorandto account for changesin tumor shapeandlocation with breathing.

Methods:
Lung tumorsmoveunpredictably dependingon patientbreathing patterns,therebychangingtumor location. A simulationframework
is being developedto predict the amountand location of radiationdosesdeposited in both moving lung tumors and surrounding
normal lung tissuesto be usedfor real-time displayof dose. A virtual cuboid of dimension100X100X100 cubesis createdwith each
cubeof thedimension1X1X1 mm3. A 3D volumetric sphererepresentingthe lung tumor is placeinside thecube. Themotion of the
3D sphere wasmodeledaslinearandsinusoidalsimulating lung tumor motion. A radiationtreatmentplanof a small lung tumor was
developed in a commercial planningsystem(iPlan, BrainLab).Eachradiation beamwas extracted asa 10 cm3 to matchthe above
described cuboid.While simulating motion, the dosefrom eachbeamwas accumulatedto the sphereand to the cubic phantomto
summatethetotal dose delivered. For validation, film dosimetry wasperformedandcomparedto themodel.

Results:
A virtual patientwasdevelopedto represent a smalllungtumor
Thedose on thetumorwas summedto generatereal-time doseto thetargetfor eachbeamindependently.Films takenin a sagittaland
in a coronal planein a motion phantomcomparedfavorablyto crosssections throughthecuboid.

Conclusions:
This work presentsa method of simulating andmodeling lung tumorsin real-time andvisualizingdoseaccumulated to them.Future
developments includereal-timepatientmotion andpatientanatomy.
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