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Purpose: A verifi cationsystemmustbe integratedinto theclinical environmentfor a quality-assurancemeasurement of eachplan.As
a MonteCarlodosekernel is commercially availablefor IMRT planning, thedevelopmentof a sophisticatedIMRT verification
systemis absolutelynecessary for inhomogeneity correctionswhich arenot possiblewith a homogeneousphantom. Method and
Materials: We designeda cylindrical headandneckphantomto verify the accuracyof theIMRT planning.Theheadand neck
regions includetheorgansat risk (OARs)suchasparotid glands,spinal cord,brainstem,andmandible which areoftensituatedin the
vicinity of thetarget. Thecylinder dimension is similar to thehumanheadandneckdimension.OARs andtargetaredesignedasslabs
for easyinsertion in thecylinder.Ionization chamber holdersareinsertedin OARsandtarget volume.This heterogeneousphantom
wasCT scanned,andthePMCEPT,anin-houseMonteCarlocode,wasapplied to calculatethedepthdoseprofilesfor thephantom.
Results:We manufacturedmaterials similar to a typicalpatient’s critical organsandtarget,andinsertedtheminto thePMMA
cylindricalphantom. For theMonteCarlocalculations,the measuredCT numbersfor eachmaterialwereconvertedinto mass densities
andchemicalcompositions.Using thePMCEPTcode,we computeddosedistributions,and confirmedanelectronicnonequilibrium at
medium interfaces,in agreementwith themeasuredPDD curves.Conclusion: We developeda heterogeneousphantomfor routine
IMRT doseverification.We evaluatedoptimum designparametersfor thephantomusingexperimentsandMonteCarlo simulations.
We foundthatthePMCEPTcodecouldaccurately predictthedose in theheterogeneousphantomwithin 2 % error. Thus,our IMRT
verificationsystemis suitable for thesophisticatedverification of routineindividual patientIMRT plan,which will promotethe
quality of radiotherapytreatment.Supportedby Com2Mac-MOST-KOSEF.


