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Purpose: To reporton a tool that automatically extractsthe intra-fraction motion from a 4D CT dataset and
integratesthe informationwith treatmentplanning which allows accurate calculation of delivered dosein each
fraction andin thepresenceof respiratory motion.

Method: For this project, we have integratedthe ITK/VTK libraries with a commercialplanning system,
Eclipse(Varian Medical Systems,PaloAlto, CA). The 4D registration tool provideda smooth description of
therespiratorymotion andwas usedto mapcontoursdelineatedin onephase to all phasesof a 4D CT dataset.
Resulting segmentation was saved in DICOM format and imported togetherwith the associateddatasets in
Eclipse. Dosecalculation anddose-volumehistogramswerecalculated directly for each phaseof the dataset
using the original beamfluences.The dosein each phase can be addedor subtracted directly in Eclipseto
providethedosesummation overthewholerespiratorycycleor to inspect thedosedifferencesbetweenphases
producedby motion. Computation of 4D DVHs for static, serial organ such as the spinal cord is possible
directly with Eclipse. For moving parallel organs such as the lung, we provide an independentDICOM-
compliant tool to sum-up individual dosematrixestaking into accountorganmotion.

Results: Dosedifferencesbetweenthe inhalation phase(usedfor planning) andthe exhalation phasecanbe
easily assessed using the plan evaluation tool. By summing treatmentplansfor eachphase,comparisonof the
plannedanddelivereddosedistributionscanbeassessedin treatment planning.

Conclusion: Individual doseverification of treatment plansin presenceof intra-fraction motion is possible
using availablecommercialtreatmentplanningsystems.


