AbstractiD: 7723Title: Comparing the expectedeffectivenessof helical tomothergy and MLC-
basedIM RT using biologicd measures

Purpose: Presently,the radiobiological parametersof the different tumoursand normal tissuesare
typically not takeninto accoum during dosepre<ription and optimization of a treatmentplan. In this
study, to investigatea more comprehensie treatmat plan evaluaion, the biologically effective

uniform dose ( D ) is applied togetter with the complicationfree tumour control probabiity (P.).
Material and Methods: Threedifferent cancertypesat differentanabmical siteswere investigatel:
head& neck, lung and prostatecancers.For eachcancer type, a linac MLC-based stepandshoot

IMRT plananda Helical TomatherapyplanweredevelopedBy using D as the commonprescription

point of the treatmentplars and plotting the tissue responseprobabiliies vs. D for a rang of
pre<ription does anumberof plantrials canbe comparedasedon radiobiological measues.
Resuts: The applied plan evaluaton method shows that in the head & neck carcer case the HT

treatmentgives betterresuts thanthe MLC-basd IMRT (P, of 62.2%and 46.0%, D to the internal
targetvolume(ITV) of 72.3Gyard 70.7Gy,respectively)In thelung cancerandprostae cancer case,
the MLC-basedMRT plansarebetter.For the lung carcer case,the HT andMLC-basedIMRT plans

give a P, of 669% and72.9%, D to the ITV of 64.0Gyand66.9Gy, respetively. Similarly, for the

prostatecance cag, the two radigion modalitiesgive a P, of 68.7% and 72.2%, D to the ITV of
86.0Cy and 85.9Gy, respectively.

Discusson and Conclusions: Both MLC basedIMRT and HT canencompasshe often large ITV
requiredwhile they minimize the volume of the organsat risk receiving high dose.There may exist
clinical cas, which may look dosmetiically similar but in radiobiologicd terms may be quite
different In suchsituationstraditionaldosebasedevaluationtools can be complemeted by the useof

P - D diagransto compae treatmemnplans.



