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Purpose: Themodeling of a 3D structureby interpolatinga stackof 2D contoursmay resultin an
unrealistic faceted shape, even though each contour is smooth. A difficulty with geometric
smoothing is that the surfacecanshrink after a number of iterations. This work investigates the
useof a non-shrinking smoothing algorithm in structure delineation for radiotherapytreatment
planning.

Materi als and methods: The surfaceof a tubular structure is parameterizedby an interpolating
function using original contour data points in cylindrical coordinates. The centerof the polar
coordinatesfor each axial contour is placedon a smooth fitting functionwhile thecontour is still
a single-valued function. By interpolation the surfaceis re-sampled into a setof evenlyspaced
vertices. In aniterativeprocess each vertex is shifted by anaveragedisplacement vectorfrom its
neighborvertices and scaledby a factor. Each step of iteration involves two shifts for every
vertex with thescalingfactor in oppositesigns, in orderto avoidshrinkage. Theiterativeprocess
stopsafter a desired smoothnessis achievedwith all average displacement vectorssmaller thana
specified tolerance. This method is testedon five prostateIMRT cases. The axial contoursof
smoothedstructurearedisplayedwith theoriginal contours for validation by three physicians.

Results: The resulting surfaceappeared smooth in all projections. The physician approved the
new contours for all five patients. The volume change for eachstructure was less than 2%.
Treatmentplanning using smoothed CTVs and PTVs reduced the numbers of MU and MLC
segmentsby 8 - 11%.

Conclusions: A techniquewasdevelopedfor smoothing a structure surfaceconstructedusing 2D
contours. The calculation was fast for 3D contouring. Our planning results suggestedthat
unrealistically irregular targetshapescan have adverse effects on doseconformity anddelivery
efficiency.


