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Purpose: Presently,the radiobiologicalparametersof the different tumoursand normal tissuesare
typically not takeninto account during doseprescription and optimization of a treatmentplan. In this
study, to investigatea more comprehensive treatment plan evaluation, the biologically effective

uniform dose ( D ) is applied together with thecomplication-freetumour control probability (P+).
Material and Methods: Threedifferent cancer typesat differentanatomical siteswere investigated:
head& neck, lung and prostatecancers.For eachcancer type, a linac MLC-based step-and-shoot

IMRT plan anda Helical Tomotherapyplanweredeveloped.By using D as the commonprescription

point of the treatmentplans and plotting the tissue responseprobabilities vs. D for a range of
prescription doses, a numberof plantrials canbecomparedbasedon radiobiological measures.
Results: The applied plan evaluation method shows that in the head & neck cancer case the HT

treatmentgives betterresults than the MLC-based IMRT (P+ of 62.2%and46.0%, D to the internal
targetvolume(ITV) of 72.3Gyand 70.7Gy,respectively).In thelung cancerandprostate cancer cases,
the MLC-basedIMRT plansarebetter.For the lung cancer case,the HT andMLC-basedIMRT plans

give a P+ of 66.9% and72.9%, D to the ITV of 64.0Gyand66.9Gy, respectively. Similarly, for the

prostatecancer case, the two radiation modalitiesgive a P+ of 68.7% and 72.2%, D to the ITV of
86.0Gy and 85.9Gy, respectively.
Discussion and Conclusions: Both MLC based-IMRT and HT can encompassthe often large ITV
requiredwhile they minimize the volume of the organsat risk receiving high dose.There may exist
clinical cases, which may look dosimetrically similar but in radiobiological terms may be quite
different. In suchsituations,traditionaldosebasedevaluationtoolscan be complementedby theuseof

P D+ − diagramsto compare treatment plans.


