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Purpose: To applybiologically effectiveuniform dose(BEUD) calculation on prostatetreatmentplansdevelopedusingconventional
radiotherapyandthreeIMRT techniques.

Method and Materi als: Tenprostatepatients were chosento beanalyzedbothphysically andbiologically. Conventionalplanswere
developed using the four-beam box and 3DCRT techniquesfor both6MV and18MV photonbeamson Pinnacle3treatmentplanning
system. IMRT planswere constructedusingtheMLC-basedstep-and-shoot IMRT technique(P3 IMRT) for both photonenergies on
Pinnacle3 treatment planningsystem. Plansfor helical tomotherapy(HT) and serial tomotherapy werealso madeusing the HiArt
TomoTherapyandthe Corvus6.3 treatment planning systems,respectively. Dosesto the targetswere normalizedto assurethat 95%
of thePTV received76Gy. For each prostatecase, radiobiological measures wereappliedto comprehensively evaluatethesuitability
of four-beambox treatmentplans, 3DCRT plans andP3 IMRT plansdevelopedusingdifferent photonbeamenergies. In addition,
BEUD together with complication-free tumor control probabili ty (P+) were calculated to compare plans with different delivery
modalities.

Results: 18MV photonbeamsdelivered in conventional radiotherapyand IMRT plans, in general, resultedin higher P+ than 6MV
beams. Whenapplying RTOG0415 dosecriteria to all plans, 3DCRTplanshad a higher P+ of 37% than IMRT plans (25.8% for P3
IMRT and 29.2%for HT). By putting on stricterdoseconstraints to IMRT plans, higherP+ of 38.2%for P3IMRT and30.5%for HT
wereachieved.

Conclusion: BEUD calculation provides a comprehensiveevaluation on treatmentplanswith different delivery modalities. From
resultsof radiobiological analysis, there were insignificantly different doseresponses found between6MV and18MV treatment plans
delivered using 3DCRT, four-beambox and P3 IMRT techniquesfor prostate radiotherapy. Moreover,when comparing different
treatment methodologiesusing radiobiological measures, IMRT plansturned out not necessarilysuperior to conventionaltreatment
plans


