AbstractlD: 7444Title: 4D doseverification of treatmentplansinvolving intra-fractionmotion

Purpose: To reporton a tool thatauomatcaly extractsthe intra-fraction motion from a 4D CT dataset and
integraesthe informationwith treatnent planning which allows acairae calculaion of deliverad dosein each
fraction andin the presencef regiratory motion.

Method: For this project, we haveintegratedthe ITK/VTK librarieswith a commercialplannng system,
Eclipse (Varian Medicd Systems,PaloAlto, CA). The 4D registraton tool provideda smooh descripton of

therespiratorymotion andwas usedto mapcontoursdelineatedin onephase to all phasesof a 4D CT dataset.
Resultig segmatation was saved in DICOM format and imported togetherwith the associatedlatases in

Eclipse. Dosecalcuation and dosevolume histogramswere cdculated directly for each phaseof the dataset
usng the original beamfluences.The dosein ead pha® can be addedor subtacked directly in Eclipseto

provide the dosesummaton overthe whole respratory cycle or to inspet the dosediff erencedetweerphass

producedby motion. Conputationof 4D DVHSs for static, serial orgen suchas the spinal cord is possble

directly with Eclipse. For moving parallé organssuch as the lung, we provide an independenDICOM-

conplianttool to sumup individual dosemarixestaking into accountorganmotion

Reaullts: Dosedifferencedetwweenthe inhahtion phase(usedfor planning) andthe exhalaton phasecanbe
eadly assesstudng the planevalwationtool. By summing treamentplansfor eachphase comparisonof the
plannedanddelivereddosedistributionscanbe assesseth treatment planning.

Conclusion: Individual doseverification of treatnent plansin pregnceof intra-fraction motion is possible
usng availablecommerciakreatmenplanningsystems



