AbstractID: 6793 Title: A validation study of concurrent multimodality segmentation

Purpose: Theacqusition of multiple images of varied yet conplementary informationis rapidly becomng thenormin radiotherapy
treatnentplanning Besde CT daa sets PET andbr MRI or MRS imagesarealsobengusedto aid in thedefinition of thetarget
volume(or normalstructures)for treatmet optimizaion. We havebeendevelopinghewmethodgo integrateavailableimaging
information (anatomicakndor physiologica) for conairrent targe regidration andsegmentationf owadsthis goal,we have
investigatedsereralclusteringandacive cortour methodsfor simultaneou2D/3D segmentatiomégidration of multi-modality
images consistingof combinationsf PET,CT, or MRI dataset. In thiswork, we presenta phanbm validationstudyof this
appoad.

Method and Materials: A commeréal anthropomorplt headphartom of averagenumansize wasused Targets consistingof plastic
spreresand rodswereplacedthroughout the cranium sectionof the phantom Tapwater wasusedfor CT imaging.For MRl andPET
imaging thewate inside the phantomwas dopedwith CuNO3and 18F-FDG, respectivelyThecold spots spheresvereconsidereds
the segmerdtiontargets(four sphereseachis 25.4mmin diametey. Therodswereusedaslandmarkgo assistn alignmentA
geometic deformablemodel known asthe multi-valuedlevel set(MVLS) methodwasapgied as our computationalvehicle

Results: The MVLS algorithmachieved0% segmentatin accuracyandlessthan2% volumeerror whenintegratingall of thethree
modalties. Thisis contrastedwith 74% segmentatin accuacyand4.4% volumeeror whenusingCT-basedsystemsnly.

Conclusion: We havevalidateda semiautonatic method for integrating information from differentimagingmodalities Our phantom
studydenonstraesthefeasibility of the proposedmageintegrationapproachThis approactcould potentiallyprovide
radiologists/oncdogists with reliable andefficient toolsto analyzesimutaneoudy differentmodality daain different cancersites.
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