AbstractlD: 7894 Title: Determinatiorof Doseto Individual Patientsn Radionucliddmagng Procedures
includingplanar,SPECT, andPET

Patent absorbedloseestimation dueto internd emittess requires two separate
computationgrior to usingthe D = S*A formula.Here,D is the desiredvectorof target
organdoses, Sis arectamularmatrix of doseperradiodecayandA is avectorof
cumuatedactivity curvesfor thevarioussourceorgansn the patient.While S maybe
accesseffom tabulationssuchas the OLINDA programfrom VanderbiltUniversity, A
may be computeddnly by integratingactivity curvesA(t) outto sufficiently longtimes.
Seveml methodsareavailableto determinetheactivity in a givensourceorgan.Onemay
havetissuesr lesionsnear the surfacesoasto useinverse squarecomputationsAt
depth,the observe canuseganmacamerasanda geometriomeanimage(GM), CT
assistedmatrix inversion(CAMI) or quantitativeSPECTimaging.In thelatter two cases,
hybrid imagingdevices such asSPEQ/CT make the computation®asiersince image
registration is greatlyfacilitated.Thereis alsoa possibilityof PET/CT hybridimages
beingimplementedvith the SUV vaue beingusedto find the activity at-depth.Lack of
suitablepositronlabelsmakes PET studiesproblematidn the case of agenesd
radiopharmaeutical,however. Errorsin activity quantitaion aretypically ontheorde of
+/- 30%, athoughthey can bemudh largerin geometricallycomplicaed casesTwo
typesof S valuesarecommonlyused.In typel computationssS refersto a phantomof
appopriatesize;e.g.,adult mde or female Sud do estimatesareincludedin
applcationsto regulatoryagencies(e.g.FDA). Additionally, type | resultsmaybe usel
to compae similar radiophamaceuticés with regardto absorbedioselevels.Both
diagnostt andtherapeatic radiopharmaeuticals maybe of interest.Typell calculations
usuallyreferto aspeific paientundegoinginternalemitte thergy. Generally,alphaor
betaemtters areusedin this context.OnemayuseMonte Carlo(MC) methoddo find
the S or correcttabulded phanton S elementsto thoseapproximatinghe patient. Since
therapyinvolvesshortrangeemitters, S bemmes diagonalandthe correctionis dore via,
S(patient) = S(phantomjorgan mass(phantom)/orgnmass(patient).Suchcorrectians
canbeverylarge— ontheorder of factors of two- or threefold. Findly, theuncertainty
in the dosevaluesmay be estimatedoy combiningerrorsin both S andA.

Eduational Objectives:

1. Understandhematrix equationD = S*A for estimatinginternalemitterradiation
dosesto targetorgans.

2. Know thevariousmehodsto estimatesourceorganactivity.

3. Realizethatthere aretwo types of calculationsfor dose standargphantom or
patientspecific.

4. Know howto estimde uncetaintiesin thedo<se calculation.



