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Purpose:
Undera radiological terroristattack or radiationaccident, victims mayinhaleand/or
ingestradioactivematerials. In this work, we investigatedthepossibility of using
SPECT/CTto quantitativelydeterminespatialinternalradioactivity distributionand
usingMonteCarloto calculate internal organ dosedueto thedistribution.

Method and Materials:
A RANDO chest phantomwasimplanted with spatially distributedgamma-emitting radioisotopes
(e.g.,I-125,Ir-192,Cs-137). TheSPECT and CT images of the phantom wereobtainedwith a
hybrid SPECT/CT scanner(GE Infinia). AnotherCT wasacquiredwith high spatialresolution
andbetterimagequality (GE Lightspeed) andwasfusedwith theSPECT/CTdataset usinga
treatmentplanningsystem(XiO, CMS). To extractspatialradioactivedistribution andto prepare
spatialheterogeneous anatomyfor dosecalculation,all imagingdatasetsalong with thefusion
matrix information from XiO were transferredinto and processedwith theCERR (Washington
University, MO) environment andotherin-housebuilt software tools. SPECTsignal was
calibratedwith a separate seedwith known activity. With thespatialactivity distribution
available, TheEGSnrcMonte Carlocodeswereusedto calculatethe3D doseratedistributions.

Results:
Therelationshipbetween theSPECT signalandtheradioactivity wasdeterminedto be
not simply linearfor the I-125seeds(seedactivity range: 0.07- 0.2mCi). Thesoftware
toolsto usetheMonteCarlo codesto calculatedose ratesbasedon theSPECT/CT data
weredeveloped.The3D dosedistributionsdueto theinternal irradiationanddose-
volumehistograms arepresented.

Conclusion:
A processwasdevelopedto accuratelycalculate internalorgan dosedistributiondueto
internal irradiation based on SPECT/CT and using MonteCarlomethods. Thedata
generatedwill beusefulin developing countermeasures for radiological terrorism or
radiationaccidents.
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