AbstractlD 7140Title: Effed of a Biologically-basel Presciiption Functionin IMRT
DoseOptimization

Purpose: The feasibility of ddivering delibeately heterogeneousdose distributions
basd on biological imagedat is related to transform&éions tha map the image datato
dos prescriptionvalues, which is currenty unknown. We createl optimized dose
distributionsthatwere basedon four possibleimageto-doseprescrption transfamatiors
to determineheir deliveryfeasibility.

Materials and Methods: Tomotheapy photondosecalaulations were performed for a
canine with a nasopharyngeéatumor using the Convolution/Supgpostion algorithm.
Linear, squareroot, quadmtic, and Gompertz transfaomations between the stardard
uptake values (SUV) from ®’Cu-ATSM PET images and the prescriptions were
implementedto yield weightel distributions of prescribed dose boosts in regions of
expecedradioresistantypoxic cdls. Maximumdoseboostswereconstrainedto reflect
clinically realistic whole tumor doses and constant normal tissue doses Optimized
hetepgeneouglosedistributionswere found by minimizing a voxelby-voxel qualratic
objective functionin which al tumor voxelsweregiven equalimportanceweightings.

Resuls: The plannednontuniform dosedistributionsfoundedon hypoxia maps display
variability between presevation and reslution of biologica heterogeneities.Whereas
the linear transform preseved the SUV distribution with similar heterogeneitiesn the
prescripton, the square root and quadratic transfornms softened or sharpened
hetepgeneitiesin respectiveprescriptons The squae root dose plan matchedits
prescripton well dueto shallowdosegradientsbut failed to resemblethe hypoxa map
while the quadratt plan poorly mached its presription due to steepgradientsbut
resenbled the PET scan The linear planned dose distribution matched both its
prescripton andthe biologicd imagefairly well.

Conclusions: Simple transformationsinvestigatethe importance of knowing given
prescriptons exacty to ddiver nonuniform dose distributionsfrom biological images
Transformationsthat blur hetepgeneities lead to dose distributions that match their
prescriptons coupledwith loss of conformality to the PET images Thosepreserving
hetepgeneitiedeadto lesswell-matded distributionsbut do conformto the scans.



