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Purpose:
The objectives of this study are to describe the 4D treatment planning process for moving targetsand to
evaluatethedosimetricconsequencescausedby target motionduringtomotherapydelivery.
Methods:

A lung cancerpatientwas CT scannedusingour standard 4D-CT protocolson Phillips brilliance 64 slice
CT scanner. A maximum intensity projection CT datasetwas used for treatment planning. Tumor motion
trajectory andamplitudewasdetermined from the inhaleandexhalephases of the4DCT. A three-dimensional
motion patternwas created by scaling the breathingform to an averagemagnitudeof the target motion. The
three-dimensional trajectory was programmedinto the WashingtonUniversity 4D Phantomto simulate target
motion.

Eight EDR2 films were loaded into a phantom for dosimetric verification. Measurements were
performed on a static phantom and then repeatedon the oscillating phantom. Experimentswererepeatedfor
their reproducibility. Films were analyzed using Hi-Art TPS.
Results:
To quantify the doseerrors, gamma analysis was performed. In static phantomstudy, >97% of the points
passedwith a gammacriteria of 3% and 3mm. When the samecriterion was applied for the oscillating
phantom, 15-25%of thepointsfailed. Whenthegammathresholdwasincreasedto 8% andthegammaanalysis
window wastailoredto bewithin theCTV, >98%of thepointspassed indicating that thedoseerrors are of the
orderof 5% for majority of the points. In orderto find themaximumdoseerrors, the tolerancewasincreased
until 100%of pointspassingthecriteria.
Conclusions:
4D treatmentplanningprocess for helical tomotherapy is discussed. Gammaanalysisrevealed that, the dose
errors are of theorderof 5% for majority of thepointsand themaximum doseerror within theCTV was11%.
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