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Purpose: Segmentationof anatomical structuresfrom CT images for treatmentplanninghastypically involved theprocessof manual
delineationof contourson imageslices. However,theoriginal imageslicesarenot alwaysthebest planes thatallow accurate
delineationof structures,and asa result, softwaretools thatpermit drawingof contours on obliqueor evennon-parallelplanesare
gradually becoming available.Unfortunately,whatis missingstill is the accompanyingcomputational methodfor extracting surfaces
from suchcontours. We investigatea novel approachfor automaticallygeneratinga triangularsurfacemeshfrom contourlines
defined on arbitrary,possibly intersecting planes.

Method and Materials: Using contour delineationprograms,we fi rst obtainthedefining equationsof eachcontourplaneaswell as
contour line segmentsdelineatedon each plane.Thecontourplanespartition theentirespaceinto convexsub-spaces. We computea
surface meshwithin eachsubspace by extendingour previouslydevelopedmethod for surfaceextraction from contoursdefinedon
two parallel planes.Theentiresurface is thenconstructedby merging surfaces within eachsubspace.Finally, a normalsmoothing step
is employedto fair theappearanceof the surface. This hasbeenimplementedin CERR.

Results:Testingtheinitial implementationon synthetic data revealsthat our methodis capableof extractingsmooth,water-tight
surface meshesfrom complex contourcurveswith arbitraryshape(e.g.,eitherconvexor non-convex)andarbitrary topology(e.g.,
consisting of eithera single loopor multiple loops) thatreside on arbitrarily orientedplanes.

Conclusion: We havedevelopeda novel computational approachfor extractingsurfacesfrom contoursdelineatedon planes thatmay
havenon-uniform spacingandmay havearbitraryorientations.Our methodmeetsthecritical needfor segmentationof anatomical
structuresin treatmentplanning systemsusingcontoursdelineatedfrom obliqueor non-parallel planes.


