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Purpose: The purpose of this work was to: (1) investigate the responseof gEUD to varying levels of doseheterogeneityand (2)
develop and testa methodfor assigning gEUD objectives for target ROIs.

Method and Materials: A total of six hypotheticaltarget dDVHs weregenerated by randomly sampling (106 times)from Gaussian
probability density functions centeredat 55, 60 and65 Gy with standarddeviations of 5% and10%. gEUD wascalculated for each
simulated dDVH using an a-parameter that increased(decreased)from 1 (-1) to 20 (-20). Basedon the resultsof this exercisewe
developed a windowing techniquefor defining gEUD optimization objectives for target ROIs. The techniqueusesthe min and max
EUD objectives asdefinedin the Pinnacle3 treatment planning system. Two caseswereusedto testthenewtechnique: (1) a treatment
planning phantomthat incorporateda PTV66 within a PTV54 and (2) a left para-pharyngealhead-and-neck case. Two plans were
generatedfor eachcase;the first using only dosevolume(DV) objectivesand thesecondusingthegEUD windowing technique.

Results: PTV results are presented as the percentdifference in maximum (∆Dmax) and mean (∆Dmean) dose normalizedto the
prescription dose. The planning phantomPTV54 results wereas follows: ∆Dmax = 1.2% and∆Dmean = 0.2%. The planning phantom
PTV66 results were as follows: ∆Dmax = 0.4% and∆Dmean = 0.5%. The results for the left para-pharyngealPTV50 were as follows:
∆Dmax= 1.4%and∆Dmean= 0.5%. 

Conclusion: The gEUD windowing technique was shown to produceequivalent target coverageto plansderived using only DV
objectives. One benefit to using this technique is the subsequentavailabilit y of DV objectivesfor target ROIs. Including gEUD
objectivesinto routine IMRT planning will provideplannerswith moreoptionsandshouldfacilitatebetter plans.


