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Purpose:
Conventionally,prostate clinical targetvolume(CTV) is delineatedby anoncologist slice
by slice in the axial plane. When being reviewedin the sagittalor coronalplanes,the
CTV contours are often compromised by jitters due to the uncertainties and errors
inducedduring contouringin the axial plane.Manual contourrevisionsin theseplanes
are desired, but labor intensiveandtedious.We proposean automatic 3D non-shrinkage
surfacesmooth algorithm to reduce the jitters causedby commonlyadopted contouring
methods.

Method and Materials:

The fi rst stepof our contour smoothingis triangulation of the polyhedralsurfaceor the
stackof 2D axial contours.Sincethe resolutionof the CT image is non-isotropic, we
revise the triangulationmethod so that the neighbors for each contourpoint are found
within a sphereof a pre-definedradius.Taubin’s two-stepalgorithm, also known as a
low-passfi lter design technique,is then appliedto smooth the 3D CTV surface.First,
eachcontour point is smoothed by neighborsusing a Gaussian filter with a positive
weight.Then,a negative weight is used to compensatefor the low-frequencycomponent
lossin thefirst step.This procedureiteratesfor N times to filter out high frequencyjitters
while maintaining the original CTV volume.The proposed algorithm is evaluated using
simulationimagesandreal patient cases.

Results:

For the simulation study, random noisesaddedto the artificial object surfacecan be
filtered well andtheoriginal shapeis recovered.For thepatientstudy, the CTV contours
before andafter smoothingarereviewed andapprovedby oncologists. The jitters in the
sagittal and coronal planes are significantly reduced while the overall CTV definition
meetsour clinical requirements.

Conclusion:

A 3D CTV surfacesmooth algorithm is proposed and has the potential to improve
treatmentoptimizationandtargetcoveragefor IMRT.


