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Purpose: To investigatetheeffectivenessof highly conformal radiation modalitiesin conjunction with a patient setup correction
method, Helical Tomotherapy(HT) wasemployed using the Helical MegavoltageCT (MVCT) scanner of the tomotherapy unit.
Any discrepancybetweentheplannedanddelivereddosedistributionswould likely affect theclinical outcome.

Material and Methods: The case of a headand neck cancer was usedto evaluate the accuracy of dosedelivery. The right
parotid, left parotid and spinal cord are the primary organsat risk proximal to the target volume. MVCT images were taken
before and after the patientsetupcorrection. MVCT imagesof the patient were acquireddaily. The three dosedistributions
(planned,with andwithout patientsetup correction) werecomparedby usingthecomplication-freetumorcontrolprobability(P+)
and thebiologically effective uniform dose(BEUD) concepts.

Results: For thecomputerizedtreatmentplan,the maximumvalueof P+ is 88.3%,thetotal control probability, PB is 97.3% and
thetotal risk for complications,PI is 9.3%.For thedelivered dose distributionwithout patient setupcorrection, thevalueof P+ is
79.8%andtheprobabilitiesPB and PI are 83.6% and3.8%, respectively. Finally, for thedelivered dosedistribution with patient
setup correctionin everyfractionthevalueof P+ is 87.2%andthe probabilitiesPB and PI are92.7% and 5.5%,respectively.The
expectedclinical effectivenessdroppedby a ∆P+ of 1.1% and8.5% in thecaseswith andwithout patientsetupcorrection.

Conclusions: Highly conformal treatmentplanscandeliver higherdosesto the targetallowing for increasedcontrol ratesfor the
same or a reducedrisk for complications.The results showthat theeffectivenessof theapplieddosedistribution dropsbetween
thetreatment planandthedosedelivery with andwithoutpatientsetupcorrection.


