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Purpose: Continuousprescription gradients may not be practical or necessaryin the
implementationof dosepainting. This study optimized dosedistributions to various
discrete prescriptions and tested them for conformity to continuous, non-uniform
prescriptions.

Method and Materials: The planninggeometryconsistedof a virtual cylindrical water
phantom, containing a concentric heterogeneous tumor volume. The tumor was
prescribeda uniform dosewith boostsubvolumesreceiving escalateddosesof 20, 50, or
100 % relative to background. Variable dosegradients extendedup to 2 cm from the
edgeof 1 cm radiusboostregions. Prescriptions were definedovergradientregionseither
continuouslyor in discretesteps. An iterative linear least squares method wasemployed
to optimize helicaltomotherapy dosedistributions. Tumor, normaltissue,andsubvolume
importances were fixed relative to one another. Dosimetric evaluation included
quantification of the volumetric percentage of boostand gradient regionswhoseplans
conformedto prescriptions within 5 %.

Results: Doseconformity to prescriptions in high dosecontrastboostregionsincreased
from 47 % of thevolumefor aninfinite gradientto 100% of thevolumefor a continuous
gradientover2 cm. In high contrastgradient regions of 1 cm radialdistance, conformity
ascendedfrom 22 % of the volume for a single step to 91 % of the volume for a
continuous gradient. To achieve dose conformity in 90 % of a 1 cm gradientregion
volumeat low contrast, theprescription step sizemustbeno largerthan0.5 cm.

Conclusions: Resultsdemonstrate that finite thresholds in prescription discretization
exist to ensure planned dose conformity to continuous prescriptions. Adequate
prescription gradientstepsizeis dependenton beamletdimensions,boostregion size,and
local gradient magnitude. Evaluation of prescription discretization may impact dose
painting treatmentplanningprotocolsin its applicationto clinical cases.


