AbstractID:7264Title: Compaisonof HDR Brachytheray Optimiz&ion usingPhysical
Doseand Biological ResponséModels

Purpose: Conparisonof optimizedHDR treament plansusng biologicalandphyscal
objective functions.

Methods and Materials: Foragynecologicakcance casetreamentplanswere
generatedisingphysial and biological optimizationmodds. Optimizatonwasdone
usingadaptivesimulaed annealing. Thetargetandcritical structurevolumeswere
deteminedfrom CT images. Target volumeswere plamedto reeive 80Gy usinga
uniform externalbeamdoseof 0 or 45Gy. Thephysicd modelobjectivefunction usesa
leastsquardfitting. Thebiological modelobjedive functionusesEUD to maximize the
targetandminimize critical struduresdose Plan evaluationis doneby comparingthe
isodosedistributionand calculaing tumor control probability (TCP), normal tissue
complicationprobability (NTCP), equivalentuniform dose(EUD), coverag index(Cl),
homogeneit index (HI), and overdoseindex (Ol).

Resuls: Thephyscal modelproducedexcdlent doseuniformity and targetcoverage.
Thebiologicalmodelwas able to increaeEUD to thetarget,lower EUD to therectum
andsigmoid, butincressedEUD to thebladder. Whenextenal beamdos is addedthe
differencesin EUD werein thesamediredion, butsmaller. Thebiologicalplanwasless
uniform (lower HI and higherOl) with the sameCl asthe physicalmodd, butwhen an
externalbeamwasadded Cl wasthe same,Hl becamesmaller andOl waslarger
comparedo the physical model. TCPwaslargerfor thebiological model NTCPare
zeo for planswithoutextemal beamdose When externd bean dosewasadded TCP
andNTCPincreasedor bothplans. TCP becamehigherfor the physicalmodeland
NTCPfollowedthesane trendasthe EUD calculations.

Conclusion: Thebiologicalmodelis ableto spae doseto critical structures, but hasless
homogeneit andgreateroverdosehanthe physicalmodel. When anexternal beamdose
is included, planslook almostidentica.



