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calculation
Propose: To point out conceptualerrors in the ITV and PTV doseof thoracicanatomywith composite 4D dose
calculation.

Methods and materials: Organsin the thoraxandupper abdomen aresusceptible to respiration inducedinternal
organ motion. Due to organ motion, the dose delivered to tissues may differ from the planneddose. Four-
dimensional CT imaging and elastic imageregistration of the 4DCT imagescan be usedin the delivered dose
estimation. First, a treatmentplan wasgeneratedon one of the CT image setsin the 4DCT. The plan parameters
were copiedto the remaining 3DCT imagesand the dose was recalculatedon eachindividual image; next, the
recalculated doseswere warped to the referenceCT to form a composite 4D doseusing transformation fields
obtainedfrom elastic imageregistration of the 4DCT. The composite 4D dosewastreatedasanaccurateestimation
of the dosedelivered to the patient.In the li terature, variation of the ITV and PTV dosescorresponding to the
different respiratory phaseshas beenreported. In this study, using a stereotactic body radiation therapy of lung
tumorasanexample,we point out conceptualerrorsin the delivereddoseestimation.

Result: It was shown that the ITV-basedSBRT plans can delivery the prescribeddose to the tumor (GTV).
However, the tissuesconstituting the ITV, and hencethe PTV, in the context of mobile anatomy depend on the
particular phaseof therespirationcycle.

Conclusion: The comparisonof the ITV and PTV dose at different respiratory phasesis erroneous. Its usagecan
easily leadto theincorrectcalculations of thedelivered doseto thepatient.We therefore believethatwhile the ITV
andPTV canbeusedto guide theadditionof treatmentmargins, 4D dosecalculationsareonly relevantto the GTV.


