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Purpose: To derivea nomogramfor Cs131 prostateseedimplant

Method and Materials: Adoptingtheisotropic point source modelfrom TG43, the
integraldosedelivered by a single sourceis
E= 4π∫r2 ΛΦanSk g(r)/r2 dr, whereg(r) is theradialdosefunction, givenas
0.0002r4+0.0049r3-0.0397r2 +0.0041r+1.0322(1). Let N be thenumberof sources
implanted,thetotal integral dosewill beNE. Defining F is thefraction factor for energy
absorbedby theprostate, and then energyabsorbedinsidetheprostatewil l beNEF.
Assuming theprostateis spherical and radioactivity is uniformly distributed, fractionfactor
F with energy30 keV (Cs131’s averageenergy) hasbeencalculatedby MonteCarlo
technique(2). Theintegraldoseinsidetheprostate will bethevolume of theprostate(V)
timesthemeandose(Dmean). The mean dosein theuniformly distributed sphereis
calculatedusingnumerical integration (3) to be1.76timesof prescribeddose(D). By
equatingNEF=V Dmean=1.76DV, thenomogram is obtained.

Results:Thenomogram (total activity =0.1128DV0.6727) is usedto comparewith clinical
dataprovidedby IsoRay (Richland,WA). Theagreementis within 10%for monotherapy
casesandwithin 12%for boostcaseswith regular gland sizes(25 to 60 cc).With gland
sizesrangefrom 30 to 60 cc, theagreementimprovesto 7% for monotherapycases.

Conclusion: Assumingradioactivity is uniformly distributedinsidethesphericalprostate,
we havederiveda nomogram for Cs131 seeds usedin prostateimplant.Comparedwith
clinical data,our nomogram showsgoodagreementfor regularsizeglands.Theagreement
is improvedin monotherapy for largesizeglands(30 to 60 cc).
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