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Purpose: In order to estimatebetter the clinical effectivenessof the Helical Tomotherapy and MLC-based IMRT radiation
modalitiesa radiobiologicalassessmentwasperformed.This wasachievedby employing additional physical andradiobiological
criteria.

Material and Methods: Two brainandcranio-spinal cancerswereinvestigated.For each cancer type, a linac MLC-based step-
and-shoot IMRT plan and a Helical Tomotherapyplan were developed.The treatment plans of the MLC-basedIMRT were
developedon the Philips treatmentplanning station (Pinnacle 7.6 software release), whereasthe dedicated Tomotherapy
treatmentplanning station wasusedfor theHT plans.Thedifferent treatmentplans were comparedusingdosimetric criteria and
thebiologically effective uniform dose(BEUD) togetherwith thecomplication-freetumor control probability(P+).

Results: The applied planevaluation methodshowsthat in thebrain cancer casethe HT treatment givessimilar resultswith the
MLC-basedIMRT (P+ of 66.0%and63.4%,respectively). Thetotal control probabilities,PB are 79.5%and 76.6%, whereas the
total complication probabilities,PI are 13.4%and13.1%. In both cases,the doselimiting tissueis theSpeechArea.In thecranio-
spinal cancercase,the HT treatmentplan is muchbetter thanthe MLC-basedIMRT plan with P+ valuesof 84.1% and28.4%,
respectively.The PB valuesare86.4% and51.3%,whereasthe PI valuesare2.3% and 23.0%. In thecaseof HT, the lung is the
doselimiting tissue (1.7%)whereasin the caseof MLC-basedIMRT the doselimit ing tissues are the lung (8.1%) and the left
kidney(14.2%).

Conclusions: Both MLC based-IMRT and HT aresuitablefor treatingoften large PTVs while minimizing the volume of the
organsat risk receiving high dose.However,in certain more complexclinical casestheHT radiation modality mayshow clearly
betterpropertiesin producingveryconformalandclinically effective dosedistributions.


