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Purpose:
Contouringplaysanimportantrole in radiation therapy.The traditional slice-by-

slice manualcontouringmethodis very time-consuming.Therehave been several
automaticandsemi-automaticsegmentationmethodsproposedto make contouringeasier.
However,thosemethodsare limited by theimagequality andimagefeatures. In
particular,all thosemethodsfail in theprostateregionwherebothprostate andrectumare
difficult to segment.

Methods:
Thecontouringmethodwe proposehere only requires a few manualcontours

drawn in TCS(transversal,coronal,andsagittal)views. Our algorithm will thengenerate
a 3D surfacebasedon thosemanualcontours.This methodconsistsof two steps.The
first stepis a surface-fitting process(thesameprinciple as curve-fitting). It determines a
surfacethatapproximatesthemanuallydrawn contour/controlpoints. Different model is
usedfor differentorgan(prostate, rectum) to createfit surface.Thesecondstepis a
surfacedeformation process. A smoothdeformation field is created automaticallyto
deform thesurfacesothatit passes throughthemanualcontour points.This makessure
thattheresulting surfaceconformsto thegiven contours.

Results:
This algorithm is very fastanduserinteractionscanbeeasilyincorporated. The

algorithm wastestedon 39 prostateandrectum casesand theresults matchmanual
contourresults very well. Five manual contoursareused.Thefalse-negativerate is
around0.07-0.08andthe speed-up is around3-5.

Conclusions
We havepresenteda semi-automatic methodthat only requirehumanoperatorto draw a
few manualcontoursto delineatea 3D structure.This methodwill produce a smooth
contourandit is veryrobust.


