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Purpose: Theacquisition of multiple images of varied yet complementary informationis rapidly becoming thenormin radiotherapy
treatmentplanning. BesideCT data sets, PET and/or MRI or MRS imagesarealsobeingusedto aid in thedefinition of thetarget
volume(or normalstructures)for treatment optimization. We havebeendevelopingnewmethodsto integrateavailableimaging
information (anatomicaland/or physiological) for concurrent target registration andsegmentation.Towardsthis goal,we have
investigatedseveralclusteringandactive contourmethodsfor simultaneous2D/3D segmentation/registrationof multi-modality
images consistingof combinationsof PET,CT, or MRI datasets. In this work, we presenta phantom validationstudyof this
approach.

Method and Materials: A commercial anthropomorphic headphantom of averagehumansize wasused. Targets consistingof plastic
spheresand rodswereplacedthroughout thecranium sectionof thephantom. Tapwater wasusedfor CT imaging.For MRI andPET
imaging, thewater inside the phantomwas dopedwith CuNO3and 18F-FDG,respectively.Thecold spots sphereswereconsideredas
the segmentationtargets(four sphereseachis 25.4mm in diameter). Therodswereusedaslandmarksto assistin alignment.A
geometric deformablemodel known asthe multi -valuedlevel set(MVLS) methodwasapplied as ourcomputationalvehicle.

Results:TheMVLS algorithmachieved90%segmentation accuracyandlessthan2% volumeerror whenintegratingall of thethree
modalities.This is contrastedwith 74%segmentation accuracyand4.4%volumeerror whenusingCT-basedsystemsonly.

Conclusion: We havevalidateda semi-automatic method for integrating informationfrom differentimagingmodalities. Our phantom
studydemonstratesthefeasibilityof theproposedimageintegrationapproach.This approachcouldpotentiallyprovide
radiologists/oncologists with reliable andefficient toolsto analyzesimultaneously differentmodality data in different cancersites.
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