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Purpose: Investigating the influence of dose grid resolution on the accuracy and speedof a High Dose Rate (HDR) interstitial
brachytherapyisodose plan optimization algorithm.
Method and Materials: Using an adaptivesimulatedannealing algorithm we havedevelopeda methodto optimize dwell timesfor
HDR interstitial brachytherapy planning.The cost function usesa logistic function basedon generalizedEquivalentUniform Dose
(gEUD) to maximize the targetand minimize organs-at-risk (OAR) doses. Simulations for a cervix cancercasewere run using up to
75000 iterations.Oncethe cost function convergestowards its minimum value, an upperlimit was selectedfor the iterationnumber
used for subsequentoptimizations. The time requiredfor optimizationalso dependson the dosegrid resolution. Optimizationswere
run using dosepoint densitiesrangingfrom 1-130/cm3. Fromoptimizedplans gEUD valueswerecalculatedfor targetandOARs. The
sensitivity of thegEUD values relative to thedose point density wastested using two approaches:i) optimizeonceandre-samplethe
spaceusingdifferent grid sizes, ii) re-sample andre-optimize usingdifferentgrid sizes.
Results:Thecostfunction of the gEUD-based optimization modelconvergestowardits minimumfor all grid sizestested. For 25000
iterationsthe time requiredfor optimization canreach4600secondsfor 130 points/cm3. In general,the uncertainty of gEUD values
decreasesasthe dose point density increases,howeverthe resample-reoptimization schemeresults in smaller uncertainties in gEUD
calculations. For thedosepoint density of 40 points/cm3, corresponding to a grid sizeof 2.5x2.5x4mm3, theoptimized gEUD values
haveuncertaintieswithin 1%.
Conclusion: Dosepoint density has strong influenceon the optimization results and computingspeed.Our results showthat fewer
dosepoints could speedup the optimization but at least 40 points/cm3 are needed to ensure optimized gEUD valueswithin 1%
uncertainties.


