
AbstractID: 7060Title: Comparisonof tomotherapydose distributionsfor 6MV X-raysand
different Cobalt-60 sourcedesigns usingMonteCarlomethods.

Purpose:
To investigateintensitymodulateddosedistributions for Co-60 basedtomotherapywith
cylindrical andrectangular shapedsource geometriesfor a typical headandneckcaseusing
MonteCarlo (MC) methods.

Method and Mater ials:
EGSnrc/BEAMnrc MC codehasbeenusedto model threeCo-60 tomotherapy unitsand a 6 MV
(Varian2100EX)unit. Two of theCo-60 units, consisting of modifiedcollimatorsystemswith
customizedbinarymulti-leaf collimator(BMLC) weremodeledfor 3 and5 cmlong rectangular
sourcesandSADs of 70 and80 cm, respectively. Theotherunits werea conventional Co-60 unit
(T780c)with 2 cmdiametercylindrical source(MDS Nordion, Canada) anda 6 MV Linac with
anadd-on MIM iC BMLC (NOMOS,USA). All theCo-60 sourceshadidentical active volumes.

EGSnrc/DOSXYZnrcMC codewasusedto calculatetheintensity modulatedbeamlets and fan
beam doseprofilesin a waterphantom. The intensity modulated energyfluenceprofiles from a
6 MV Linac andtwo Co-60 units using thesame beamsegments will be compared. Tomotherapy
treatmentplans for a typical H&N casewerecalculated. All planswereoptimizedfor PTV, two
neck nodesandthespinalcordusing thesameoptimizationparameters.Thetreatmentplanning
was providedby anin-houseinverseplanningsystembasedon a multi-objectivegradient-search
approach using MC calculateddosedata.

Results:
Comparisons of optimizeddosedistributions, dosedifferencemapsanddoseareahistogramwill
bepresented.Despite signif icantdifferences in fluenceprofiles for Co-60 and6 MV beams,
optimized dose distribution for all plansmet the dose-volumeand tolerancecriteria. However,the
integral doses arepotentiallyhigher for Co-60 plans particularlywith longersourcesize and
shorter SAD.

Conclusions:
Co-60 basedtomotherapywith appropriatesourceandBMLC designis dosimetricallyviable.
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