
AbstractID: 6491 Title: Development of a test to better automate treatment plans utilizing
4D-CT for lung tumors

Purpose:Thepurposeof this work is to developa test to determinehow well propagated
ROIsmatchtheassociatedtumor position for tumorslocatedin theperiphery of thelung.

Method and Materials: Two test parameterswerecreated; onedeterminedthe ratio of
voxels with a CT-number greater than a thresholdvalue to the total number of voxels
within a ROI. Theotherdetermineda similar ratio for voxelssurroundingthegivenROI.
The ratiosfor the propagated ROIs were comparedwith the ratiosfor the primary ROI.
When the difference in ratios between primary and propagatedROIs exceeded a
threshold value,the propagationwas consideredincorrect. Analysis wasperformedfor
five 4D-CT datasets.

Results:
Incorrect fits were found for 20 of 45 propagated ROIs. No incorrect placement was
determinedfor one4D-CT data set with a phasebinningerrorof 8%. In theothercases,
the ratio of incorrect to correctly placedROIs was 5:4, 5:4, 5:4, and 6:3 with phase
binning errorsof 10%, 15%, 20%, and 29%, respectively. 4D-CT data sets were also
visually inspected for image artifacts. Many of the incorrectfits wereattributedto 4D-
CT phasebinningerror or motionartifacts.

Conclusion: Although incorrect ROI placementwas largely due to image artifacts, it
illustratesthe ability of this test to find instanceswhere the propagated ROI doesnot
matchthe tumor location in the peripheral lung. This test can be helpful in determining
which of thepropagated ROIsof a 4D-CT need to bereconformedto fit the tumor either
by useof an algorithm that automatically adaptsthe existing ROI to betterfit the lung
tumoror by manuallyrecontouring thetumor in thevariousphases.
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