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Purpose: Comparisonof optimizedHDR treatment plansusing biologicalandphysical
objective functions.

Methods and Mater ials: For a gynecologicalcancer case, treatmentplanswere
generatedusingphysical and biological optimizationmodels. Optimization wasdone
usingadaptivesimulated annealing. Thetargetandcritical structurevolumeswere
determinedfrom CT images. Target volumeswere plannedto receive80Gy usinga
uniform externalbeamdoseof 0 or 45Gy. Thephysical modelobjectivefunction usesa
leastsquarefitting. Thebiological modelobjective functionusesEUD to maximize the
targetandminimize critical structuresdose. Plan evaluationis doneby comparingthe
isodosedistributionand calculating tumorcontrol probability(TCP), normal tissue
complicationprobability(NTCP), equivalentuniform dose(EUD), coverage index(CI),
homogeneity index(HI), and overdoseindex(OI).

Results: Thephysical modelproducedexcellent doseuniformity and targetcoverage.
Thebiologicalmodelwas able to increaseEUD to thetarget,lower EUD to therectum
andsigmoid, but increasedEUD to thebladder. Whenexternal beamdose is added,the
differences in EUD werein thesamedirection, but smaller. Thebiologicalplanwasless
uniform (lower HI and higherOI) with thesameCI asthephysicalmodel, but when an
externalbeamwasadded, CI wasthesame,HI becamesmaller, andOI waslarger
comparedto thephysical model. TCPwaslargerfor thebiological model. NTCPare
zero for planswithoutexternal beamdose. When external beam dosewasadded, TCP
andNTCPincreasedfor bothplans. TCPbecamehigherfor thephysicalmodeland
NTCPfollowedthesame trendastheEUD calculations.

Conclusion: Thebiologicalmodelis ableto spare doseto critical structures,but hasless
homogeneity andgreateroverdosethanthephysicalmodel. When anexternal beamdose
is included,planslook almostidentical.


