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Purpose: In the currentradiotherapyparadigm, a major treatment planning goal is target doseuniformity. However,a boost

doseto aslargea fraction aspossibleof the target volume(partial targetboosting) mayimprove local control without increasing

therisk of normal tissueinjury. We areinvestigatingthefeasibility of using 6 MV photonbeam from Varian 2100 Linac to deliver

controlled, non-uniform dosedistributionsto subcutaneoussmall animaltumors.The focus here is to achieve doseuniformity as

thefirst step.

Methods: A superficial structure was created near the thigh of a healthymouseto simulate a subcutaneous tumor. It had a

maximum dimension of 9mm anddensityequalto water. ThefastMonteCarlocode, DosePlanning Method, (DPM) wascoupled

to our research treatmentplanning system, CERR (ComputationalEnvironmentfor Radiotherapy Research), to conduct the

planning study. Themousewas placedon the in-housemicroRTsystem. Differentbolusesandbeamarrangementsweretested.

Results: By computingand evaluating the different plans using 2, 4, and 7mm boluses, it was found that 4mm bolus was

enoughto providebuildup. Two slightly-angled (35º and 240º)or parallel-opposed(60º and 240º) beams canachievea tumordose

with 3% RMS, theminimum andmaximumdoseas0.89Gy and1.05Gy respectively, for the mean dose1Gy. This suggestedthat

theuniform dosedistributionscanbedelivered.

Conclusions: 6MV photonbeamis capable of delivering uniform doseon a superficial tumor of 9mm. Thus it is achievableto

deliver a non-uniform doseon the tumor, provided accurate positioningand beam collimation, to facilitate the investigation of

tumorresponseto heterogeneousdose. ThemicroRThardware andCERRplanning system area useful platform for this study.
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