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

Purpose: The purposeof this work is to developated to detemine how well propagatd
ROlsmatchtheassoa@tedtumor position for tumorslocatedin the periphety of thelung.

Method and Materials: Two test paramderswere creaed; one determinedthe ratio of
voxels with a CT-numbe greata than a thresholdvalue to the total numbe of voxels
within aROI. Theotherdetermineda similarratio for voxelssurroundinghe givenROI.
The ratiosfor the propagaed ROIs were comparedwith the ratiosfor the primary ROI.
When the difference in ratios between primaly and propagatedROIs exceeded a
threshotl value,the propagatiorwas consideredncorect. Andysis was peformedfor
five 4D-CT datasets.

Resuls:

Incorrectfits were found for 20 of 45 propa@ted ROIs. No incorrect placemat was
deteminedfor one4D-CT data sd with a phasebinningerrorof 8%. In the othercases
the ratio of incorred 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 ddaa sds were also
visually inspeced for image artifads. Many of the incorrectfits were attributedto 4D-

CT phaseébinningerror or motionartifacts

Conclusion: Although incorrect ROI placementwas largely due to image artifads, it
illustratesthe abllity of this testto find instanceswhere the propagated ROl doesnot
matchthe tumor locaion in the peripherallung. This test can be hdpful in determining
which of the propagéed ROIsof a4D-CT neal to be reconformedo fit the tumor either
by useof an algorithm that automadically adaptsthe existing ROI to betterfit the lung
tumoror by manuallyrecontouing thetumar in the variousphases.
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