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Purpose: To investigate the clinical efficacy andeffectivenessof 3D-Conformalradiotherapy,IntensityModulatedRadiotherapy
(IMRT) using Multi leaf Colli mators (MLC) and Helical Tomotherapy(HT), by evaluating dosimetric and radiobiological
measuresof a lung cancer case.

Materials and Methods: A typical caseof lung cancerhasbeeninvestigatedby developing a 3D-Conformal treatmentplan,a
linacMLC-basedstep-and-shootIMRT plananda Helical Tomotherapyplan.Thetreatmentplansof the3D-Conformal andthe
MLC-basedIMRT weredeveloped on the Philips treatmentplanningstationusing the Pinnacle 7.6 softwarerelease while the
dedicatedTomotherapy treatment planning station was usedfor the HT plan. With the use of the complication-free tumor

control probability, P+ and the biologically effective uniform dose,D concept asthe common prescription point of the plans,
thethreedifferenttreatmentplans werecomparedbased on radiobiologicalmeasures.

Results: The applied plan evaluationmethodshows that in this lung cancercasethe MLC-based IMRT and the HT treatment
plansarealmostequivalentoverthe clinically usefuldoseprescription range,whereas the3D-Conformalplan appearsto bequite
inferior thantheothertwo modalities.More specifically, the3D-Conformal,MLC-basedIMRT and HT treatment plansgive a P+

of 55.4%,72.9%and66.9%,for a D to thetargetvolumeof 57.0Gy,66.9Gy and64.0Gy, respectively.If a higherthan5% risk
for complicationscould be allowed,thecomplication-freetumorcontrol couldbeincreasedby almost 5% comparedto theinitial
doseprescription.

Conclusions: In comparison to 3D-Conformal radiotherapy,boththeMLC based-IMRT andHT can better encompassthe often

largeITV while minimizing the volume of the OARs receivinghigh dose. The use of P D− diagramscan compliment the
traditionaltools of evaluation suchasDVHs, in orderto compareandeffectively evaluate differenttreatmentplans.


