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Helical Tomotherapy

Purpose: Use a previoudy validated Monte Carlo (MC) model, caled TomoPen, to evaluaé the accuacy of the
conwlution/superpogion (C/S)algorithmof Tomotherapyin a heerogeneousulti-layerphanbom andin clinical cases

Method and Materials: The C/S agorithm deliveredby Tomotherapyis based on the collapsedcone approachln this algoithm,
appioximations are paformed in the physics of trangort of particles which may lead to significant deviationsin inhomogeneous
media In the phantomstudy, an inhomogeneouphantomwas build using two setsof slabsof low-dersity materal (0.3 g/cm?3)
semratedby two thicker slals of waterlike density material. The pharitom was irradiatedusing three static fields with sizesof
1.25x25,2.5X2.5and10x25 cmz2. Dosedistributionswerecalculatedby both C/Sand TomoPenand conmparedto measirements made
with EBT gafchromicfilms. This experimenenablego evaluatehe capabiity of the C/S algorithm to handlelossof lateralelectronic
equilibrium effects. Clinical caseswere also studied for varioustumor locations and dosevolume histograns (DVH) obtained with
C/S and TomoPenwere compared. To ensurea “fair” conpaiison all the calculatons were perfomed usingidentical dosegrid and
DVH computationengne.

Results: In the inhomogerous phantom study, good agreement(within 3%/2mm) was acieved betweenC/S, TomoPenand
measurerants proving that the C/S agorithm accountsfor loss of electonic equilibrium effects For the clinical casesalready
comparedn this ongoingstudy, a very good agreemen wasgeneraly achievedbetweenTomoPenand C/S exceped for simall lung
tumorswheredifferencesup to 3% could be observedfor the meandoseto the targetvolume.

Conclusion: Those reailts proved the ability of the C/S algoritrm to compute accuratelythe dose in inhomogeneitiesbut
demongratedalsothepotental of introducingTomoPerin clinical practce, especiallyfor smalllung tumors.
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