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Purpose:To developanautomaticre-contouringapproach for tumorvolumesvia surface
reconstruction and smoothing. The method overcomes the limitations of traditional
methodsusedin 3D volume reconstruction which can be quite irregular, leadingto non-
physicalbeamintensitiesduringinverse-planning.

Method and Materials: Stacks of contoursareextractedfrom DICOM RS files which
are exportedfrom the treatment planning system. Surfacemodelsaregeneratedfrom the
contoursvia a surface reconstructionalgorithm. The surface reconstruction algorithm
containstwo steps.First, contoursare triangulated and medialaxesare computed.Then,
contourson adjacent cross sections are joined to createa surface.Gaussian and other
surfacesmoothingoperatorsare applied to thesurfacemodels. Thesmoothedmodelsare
re-slicedwith CT planes to produce newcontours.

Results: The Gaussian surfacesmoothingoperatoris an excellentsmoothingtool but
suffers from the volume shrinkage problem. To circumvent this problem, a volume-
preservingsurfacesmoothing operation is implemented(Taubin's surface smoothing
algorithm), which uses a non-shrinkingvariantof the Gaussiansmoothingalgorithm. As
noted in the figures, the method, applied to prostate volumes, shows good
correspondencebetween the smoothed and original volumes. The mean 3D vector
distance betweenthesmoothedandoriginal surfaceswas0.6 mm (RMS = 0.8mm) for an
examplecase.

Conclusions: The proposed surface-based reconstruction algorithm produces more
physically realistic,smoothtarget volumesin 3D while maintainingthe overall structure
of the original volume. Futurework will include the implementationand evaluationof
othersurfacesmoothingoperatorsaswell the incorporationof thesmoothed3D volumes
into treatmentplanning to assessthe impacton inverse-plannedfluencemapsandIMRT
dose distributions.


