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Purpose: The purposeof this study was to quantitatively evaluatethe commercially availableModel BasedSegmentation (MBS)
tools in Pinnacle. Thefirst specific aim wasto comparethe time requiredto contour structuresmanuallyversestheautomaticMBS.
Thesecondspecific aim was to evaluatethealgorithm’s abilit y to propagateGTV contoursfrom thetreatment planningdatasetto CT
images obtainedduring image-guided radiationtherapy.

Method and Materia ls: The MBS algorithm wasevaluatedusing the time required to generatethecontours, a visualevaluation of
the contour accuracy,and a quantitative analysis of the volumes. The quantitativeevaluationof volumes was performed by
comparing the calculatedcontourvolume for both techniques. The propagation of contours was evaluated using the daily MVCT
images of 8 lung cancerpatients. For eachpatient, theGTV wasmanually contouredon thetreatmentplanningCT image,andon all
MVCT images. Thetreatmentplanning contourswereused to create a new MBS modelfor eachpatientthatwasthenpropagatedand
adaptedto eachMVCT image. Themeshstructureswerethenconvertedto contoursandevaluatedfor accuracy.

Results: The studyshowedthat usingMBS cansavea significant amount of time on many structures,but that the rectum, bladder,
andorbits took longerto contour with MBS. It wasalsofound that the MBS tools could successfullypropagatecontoursfrom the
treatment plan.Without MBS, 45 to 120 minuteswerespentmanuallycontouring the GTV on eachMVCT dataset. In contrast,the
time required to perform thepropagationof contoursto +20MVCT datasets wasless than5 minutes.

Conclusion: Model-Based Segmentation is an efficient alternative to manual contouring. It can be especially helpful for IGRT
applications. With theMBS tools, it is possible to rapidly contourandmeasure tumorresponseto treatment.


