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Purpose: To evaluateandcompare theexpectedeffectivenessof theplannedanddelivered dose distributionsin prostatecancer
radiotherapy. The averagesetup uncertaintieswere determinedby using the on-board megavoltage computed tomography
(MVCT) capabilities of thetomotherapyHiArt unit.

Materials and Methods: Co-registrations between daily MVCT and planning CT were used.Before the delivery of each
treatmentan MVCT imagewas acquired.The therapists registeredthe MVCT image with the planning kilovoltagecomputed
tomography (kVCT) images.The registration criteria were basedon bony anatomyand contouredregionsof interest.For a
typical prostatecancerpatientthe dosedistributions of the Helical Tomotherapyplan and that of the average shifted delivery
registration wereused.Thedosedistributionswerecompared basedon dosimetric criteria andthe biologically effective uniform
dose(BEUD) togetherwith thecomplication-freetumorcontrol probability (P+).

Results: The averageshifts that were observedare 10.7 mm for the vertical, 4.0 mm for the longitudinal and 0.5 mm for the
lateraldirections, respectively. At the optimum doselevels of the plannedand delivered dosedistributions, the P+ values are
84.7% and 84.0%, respectively.The total control probabilities, PB are 93.0% and 92.9%, whereasthe total complication
probabilities,PI are8.3%and8.9%.More specifically,theresponseprobabiliti esof thedifferenttissues are95.6%and 95.5%for
theGTV, 97.4% and97.3% for theseminal vesicles,0.8%and0.7%for bladderand7.6%and8.3%for rectum.

Conclusions: It is shownthat the intra-fraction movement of tumorscanbe reduced by using the MVCT co-registration. This
appearsto be a powerful tool, which canresult in improvedsparingof critical structures,while delivering high dosesto thetarget.
The useof P+ – BEUD diagramsto comparesimilar treatmentplansmay show that in radiobiological terms they may be quite
different.


