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Purpose: To make anatomy contouring moreefficient by integratingcontours drawnin anycombination
of transverse/sagittal/coronal(T/S/C)views andreconstructing theT contours from thesurface definedby
the drawn contourssothattheusermaydraw/edit until theobjectis completed.

Method and Materials: Our programperformsthesurfacereconstruction by thin-platespline
interpolation of pointsin thedrawncontours. The surface is reconstructedasa variationalimplicit
function,andruns in real-time becausewe abstractthemostshape-informative points from the input
contours. Thesepoints correspondto maximain one of severalfunctionsof thesecondderivativesof the
contourfunctions. We demonstratecontouring results for oneof thesemethods—thescalar second
derivativeof thecurvefunction.

Beforeabstracting theshapesalient points,contours are re-computedto have consistentrotational
directions,andto haveorigins placedconsistently in the patientcoordinatesystem. Sincethecontours’
pointsare non-uniform samplesof thecurve,eachcontour is reconstructed,using all inputpoints,by B-
splineinterpolationto resamplethecurve uniformly alongtheits lengthto computethederivativesby finite
differences.

Results: We demonstratein thesupporting document: 1) theoperationof theshape abstraction algorithm,
and2) theproduction of contoursapproximating theprostate from a singleS andC contours, and3) the
productionof contoursin 270T sectionsof a spinalcanal from a single S and 4 C contours.

Conclusion: We havedevelopeda contouringprogramthat integratesdrawn contoursin anycombination
of T/S/C viewsto createa coherentsurfacethat is clippedto produceT contoursat theappropriateimage
planes,sotheusercanandassesshow muchmore drawing or editingis neededto makea satisfactory
match to objectboundariesvisible in theimage.
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