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Purpose:
To createa methodof delivering PRDRfor re-irradiation of largebrain tumorson theTomoTherapy Hi-ART® system

Method and Materials:
Pulsed ReducedDose Rate(PRDR) delivers a standard2Gy fraction deliveredover ten 0.2Gy sub-fractions with a 3

minute breakbetweensub-fractions to give a time averageddoserate of 4Gy/hr. The acceleratoron a tomotherapyunit hasa
fixed output rate of 8Gy/min. If the doseper fraction is conventionally planned at <0.6Gy/fraction, the result is a clinically
unacceptableDVH. Our method involvesa virtual grid styleblocking scheme,wherehalf of thebeamanglesare blocked using
15 equallyspaceddirectional segments surroundingthe center of theimageset.

Ten patientstreatedusing conventional PRDR with an averagePTV volume of 344cc were retrospectivelyre-planned
using five techniques(standard 2Gyfraction,2Gy in 0.2Gyfractionswithoutgrid blocking, two grid patterns, anda combination
datasetincorporatingboth grids) andanalyzedwith conformation numbers(CN), homogeneity indexes(HI), anddosevolumes
to normaltissues. Planswereoptimizedusingequalconstraints andmachineparameters.

Results:
Our methodallowedfor clinically acceptabletreatmentplans at 0.2Gy with a treatmenttime≤3min per subfraction. The

averageHI wasslightly poorerfor the combination planversus thestandard2Gy fraction(0.064 versus 0.027) andtheCN was similar
overall techniques(0.72-0.73). Normaltissuedosevolumesfor eachpatientwere alsosimilar for each technique.Initial ion chamber
measurements agreewith predictedvaluesfor a 0.2Gysubfraction.
Conclusion:

PRDR is deliverable on a TomoTherapy systemusing a virtual blocking method. Results can be slightly improved
throughtheuseof two grids alternatedon a daily basis. The doseto normalstructuresfor individual patientswas similar for all
methods.
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