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Purpose: To compare commercially-available biologically-basedandphysically-basedIMRT treatmentplanningsystems.

Method and Materials: For representativecasesof variousanatomic sites, four IMRT planswere generated for eachcase. Two plans
used physical optimization only (pIMRT): CMS Xio andPhilips Pinnaclephysical optimization(Pinn_Phy).Two otherplansincluded
biological optimization (bIMRT): CMS Monaco and Pinnacle’scombined biological optimization (Pinn_bio). For a given case,the
sameCT imagesandstructures were usedfor all four plans.Thenumbersof beamsandbeamorientationswere thesame.Thedose-
volume-histogram(DVH), meandose, minimumand maximumdoses, Vx (thepercentvolumereceivingat least x dose),heterogeneity
index(HI), equivalent uniform doses(EUD), andanEUD-basedplan ranking index(fEUD) were usedto compare theseIMRT plans.
ThegreaterfEUD valuessuggestsuperiorplans.

Results: For all thecasesstudied, thefour IMRT planshadacceptable targetcoverageandorgans-at-risk (OAR) sparing.ThebIMRT
plans,however,led to improvedOAR sparingasindicatedby DVHs andEUDs. For a prostatecase,the meanrectumdoses for the
four planswere29.6Gy (Xio), 24.1Gy (Monaco), 27.9Gy (Pinn_phy),25.0Gy (Pinn_bio), while thetargetcoveragewasconsistent
within 3.4% (rangedfrom 96.1%for Xio to 99.5% for Pinn_phy),the targetEUDs were comparable(within 2.5%, between76.1Gy
for Xio to 78.0 Gy for Monaco). The fEUDs were calculatedto be 0.26 (XiO), 0.31 (Monaco),0.27 (Pinn_phy),0.29 (Pinn_bio),
indicating thatbIMRTs aregenerally betterthanthepIMRTs.

Conclusion: Unlike physical optimization,biological optimization utilizes biological quantities thatcanwork in theentire doserange
in non-linearproportional fashion. Thebiologicaloptimizationcangenerateplanswith equivalenttarget coveragebut with improved
critical structuresparingas comparedto thephysicaloptimization.
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