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Purpose

The purposeof this work is to design a treatmentplan so that the target will be
adequatelycoveredon each phaseof four-dimensional computedtomography(4D CT)
for patientswith largediaphragmmotion whenthesametreatmentplan was recalculated
in all 10 phasesof the4D CT.

Method

We evaluatetwo planningstrategiesbased on (1) averageCT and(2) inspirationCT. For
both strategies, smearing, proximal and distal margins were adjusted to improve the
target dose coverage for 10 phasesof 4D CT. For an esophaguspatient with large
diaphragmmotion(~5cm), a treatment plan wasdesigned basedon strategies(1) and (2).
Thesametreatmentplan wasrecalculatedin all 10 phasesof the4D CT.

Result

For strategy (1), internal target volume (ITV) prescription dose coverage at
inspiration/expiration phase decreased/increased from 99.3%/91.5% to 94.6%/99.6%
whenthesmearingmarginwasincreasedfrom 0.5 cm to 3.5 cm. Adjustingthedistaland
proximal marginhadnot effecton theITV coverage. For strategy(2), usingthesmearing
margin 3.5 cm and an increaseddistal margin for one of the three beams, the ITV
prescription dosecoverage is at least99.5%for all tenphasesof 4D CT.

Conclusion

By designinga proton treatment plan on the inspiration phase with slightly adjusted
planning parameters,it is possible to have the target adequately covered for the
esophaguscancerpatientwith largediaphragmmotion.


