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Patient absorbeddoseestimation dueto internal emitters requires two separate
computationsprior to usingtheD = S*Ã formula.Here,D is thedesiredvectorof target
organdoses,S is a rectangularmatrix of doseperradiodecayandÃ is a vectorof
cumulatedactivity curvesfor thevarioussourceorgansin thepatient.While S maybe
accessedfrom tabulationssuchas theOLINDA programfrom VanderbiltUniversity,Ã
maybecomputedonly by integratingactivity curvesA(t) out to sufficiently long times.
Several methodsareavailableto determinetheactivity in a givensourceorgan.Onemay
havetissuesor lesionsnear thesurfacesoasto useinverse squarecomputations. At
depth,theobserver canusegammacamerasanda geometricmeanimage(GM), CT
assistedmatrix inversion(CAMI) or quantitativeSPECTimaging.In thelatter two cases,
hybrid imagingdevices such asSPECT/CT make thecomputationseasiersince image
registration is greatlyfacilitated.Thereis alsoa possibilityof PET/CT hybrid images
beingimplementedwith theSUV value beingusedto find theactivity at-depth.Lack of
suitablepositronlabelsmakes PETstudiesproblematicin thecase of a general
radiopharmaceutical,however. Errorsin activity quantitation aretypically on theorder of
+/- 30%,althoughthey can bemuch largerin geometricallycomplicated cases. Two
typesof S valuesarecommonlyused.In typeI computations, S refersto a phantomof
appropriatesize;e.g.,adult male or female. Such dose estimatesareincludedin
applicationsto regulatoryagencies(e.g.FDA). Additionally, type I resultsmaybe used
to compare similar radiopharmaceuticals with regardto absorbeddoselevels.Both
diagnostic andtherapeutic radiopharmaceuticalsmaybe of interest.TypeII calculations
usuallyreferto a specific patient undergoinginternalemitter therapy. Generally,alphaor
betaemitters areusedin this context.OnemayuseMonteCarlo(MC) methodsto find
theS or correcttabulated phantom S elementsto thoseapproximatingthepatient. Since
therapyinvolvesshort-rangeemitters,S becomes diagonalandthecorrectionis done via;
S(patient) = S(phantom)*organ mass(phantom)/organmass(patient).Suchcorrections
canbevery large– on theorder of factors of two- or three-fold. Finally, theuncertainty
in thedosevaluesmay beestimatedby combiningerrorsin bothS andÃ.

Educational Objectives:

1. Understandthematrix equationD = S*Ã for estimatinginternalemitterradiation
dosesto targetorgans.

2. Know thevariousmethodsto estimatesourceorganactivity.
3. Realizethatthere aretwo types of calculationsfor dose; standardphantomor

patient-specific.
4. Know how to estimate uncertaintiesin thedose calculation.


