AbstractlD:8612Title: Impact of Presaiption Dose GradientDiscretizationon Dose
Panting

Purpose: Continuouspresciption gradients may not be practical or neessaryin the
implementationof dose panting. This study optimized dose distributionsto various
discrete prescriptiols and tested them for conformity to continuous nonuniform
presciptions

Method and Materials: The planninggeometryconsistedf a virtual cylindrical water

phantom containing a concentric heterog@neals tumor volume The tumor was
prescribeda uniform dosewith boostsubvolumesrecaving escalateddosesof 20, 50, or

100 % relative to background Variable dosegradients extendedup to 2 cm from the
edgeof 1 cmradiusboostregions Prescriptiors were definedover gradientregionseither

contiruouslyor in disaetestgps. An iterdive linear least squares mehod wasemployed

to optimize helicaltomotheapy dosedistributiors. Tumor, normaltissue,andsubvolume
importances were fixed relative to one another Dosmetric evaluation included

guantfication of the volumetric perenage of boostand gradient regionswhoseplans

conformedto prescriptios within 5 %.

Resuls: Dosecorformity to presciptionsin high dosecontrastboostregionsincreaed
from 47 % of the volumefor aninfinite gradientto 100 % of the volumefor a continuous
gradientover2 cm. In high contrastgradient regiors of 1 cm radial distan@, conformity

ascendedfrom 22 % of the volume for a single step to 91 % of the volume for a

contiruous gradient To adhieve dos conformity in 90 % of a 1 cm gradientregion

volumeatlow contrastthe prescription step sizemustbenolargerthan0.5 cm.

Conclusions: Resultsdenonstrate that finite thresholds in pre<ription discretization
exig to ensure planned dose conformity to continuous prescriptions Adequate
prescripton gradientstepsizeis depadenton beamletdimensons, boostregion size, and
local gradent maghitude Evduation of prescription disaetization may impact dose
painting treatmenplanning protocolsin its applicationto clinical case.



