AbstractID:7008Title: Surface smoothng of atubularstructureusinga non-shrinking
algoiithm

Purpose Themodding of a 3D structureby interpolatinga stackof 2D corntoursmay resultin an
unrealistic faceed shap, eventhoudh each cortour is smoath. A difficulty with geometric
smoothing is thatthe suface canshiink aftera number of iterations. This work investigaes the
useof a nonshrinking smaothing algolithm in structure delineatio for radiotrerapytreatment
planning.

Materi als and methods: The surfaceof a tubular structure is patameterizedby aninterpolatirg

function using original contour data pointsin cylindrical coadinates The centerof the polar

coordnatesfor ead axial contouris placedon a snmoath fittin g function while the contour s still

a singlevalued function. By interpolaton the surfaceis re-samped into a setof evenlyspace

vertices. In aniterativeproces each vertex is shifted by anavemagedisgacemert vectorfromits

neighborvertices and scaledby a factor. Each step of iteration involves two shifts for every
vertex with the scalingfactorin oppositesigns, in orderto avoid shrinkage. Theiterativeprocess
stopsafter a desred smodhnessis achievedwith all averag displacemetivectorssmalkerthana
specified tolerance. This methal is testedon five prostatelMRT cags The axial contoursof

smoothedstructure aredisplayedwith the original contaurs for validation by three physicians.

Results: The resuting surfaceappeared snoothin all projections The physcian appioved the
new contous for all five patients The volume change for eachstructure was less than 2%.
Treatmentplanning using smodhed CTVs ard PTVs reducedthe numbers of MU and MLC
segmentsby 8 - 11%

Concludons. A techniquevasdevelopedor smathing a strudure surfaceconstrictedusng 2D
contours. The calculaton was fast for 3D cortouring. Our planning resuts suggestedhat
unrealistically irregulartargetshapescan hawe advere effects on dosecorformity anddelivery
efficiency.



