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calculationsfor rapidinternal dosimetry

Purpose: To computetissuespecific dosekernels usingMonteCarlo(MC) methodsfor a
variety of gamma-emittingradioisotopesto enable a rapid andaccuratedetermination of
organdoses from internal irradiationbasedon convolutiondosealgorithms.This is a part
of the effort to developcountermeasuresin response to a radiologicalterrorism or
accident.

Methods and Mater ials: TheEGSnrcMonteCarlo system wasused to generatedose
kernels in four typesof materials (soft tissue,lung,bone, and air) for a seriesof possible
isotopesthatmay beencounteredin radiologicalterrorism.Thelist of isotopesincludes:
Cs-137,Ir-192,I-125,I-123,I-131,In-111,Tc-99m,Tl-201,Xe-133,andSr/Y-90.Both
gammaandbetaemissionswere considered for each. Thedosekernels were constructed
by extractingrelativedosesfrom thedistributionsgeneratedby theEGSnrcsimulations
for eachof theradioisotopes.Thesetissue-specific andisotope-dependent dose kernels
are usedin theconvolutiondosecalculation algorithm.A softwaretool was developed
with Matlabfor rapiddosecomputationbasedon thealgorithm.Preliminarycomparisons
weredone.

Results: Thedosekernels theradioisotopesin four media weregenerated, andthe
convolution algorithm was constructed with these kernels.The3D dosedistributions
calculatedwith theconvolution algorithmsfor threeisotopesI-131, I-125,andCs-137
distributedspatiallyin a heterogeneousphantomanda patientCT dataset werefoundto
agreewithin 5% with thosedirectly calculatedwith theMC method.Thecomputing
timesfor theconvolutionalgorithm werea few minutesusinga Pentium4 CPUandwere
at least 40 timesshorterthanthosefrom theMC simulations.

Conclusion: Thetissue-specific dosekernelsaregeneratedfor a varietyof possible
radioisotopesthatmaybeencountered in terrorism.Thedosecalculationsusingthe
convolution algorithm based on thesekernelsarefast andagree with thedirect MC
simulations.


