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Purpose: Procedure-induced prostate edema can cause significant changes to the dose delivered by a permanent prostate
brachytherapy. The aim of this work wasto examine systematically the impactof procedure-inducededemaon the effectivenessof
cell kill in permanent prostatebrachytherapyusing 131Csradioactive sources.

Method and Materials: Theconceptof biologically effective dose(BED) wasusedto quantify the impactof prostateedemaon the
radiation-inducedcell kil l in 131Cspermanent prostatebrachytherapy. Therepopulation of surviving cellsandtherepair of sub-lethally
damaged cellsduringthe protracteddosedeliverywasmodeledby thecell potentialdoubling time anda repairhalf-time, respectively.
The procedure-induced prostateedemaand its resolution dynamics wasdescribedby a quantitative modelreportedby Watermanet.
el. (Int. J. Radiat. Oncol. Biol. Phys.41, 1069-1077,1998). The surviving fraction of cancercells and the potential tumor control
probabilitywasexaminedovera rangeof edema magnitudesandresolution half-lives observed in realpatients.

Results: When edema was neglected in pre-implanttreatmentplanning, the BED of an actualimplant wasfound to dependstrongly
on theedema magnitude,its resolution half-life, and tumor potential doubling time.For a typical edemawith magnitudeof 50% and
half-life of 10 days, the edema-inducedreduction in BED wasgreater than15%resultingin an increaseof cell-survivalby morethan
one order of magnitude. For larger edemaswith magnitude of 90% and half-life of 20 days, the edema-inducedincreasein cell
survival wasmorethantwo orders of magnitude.

Conclusions: Procedure-induced edemacan causesignificant reduction in BED and increasein cell survival in 131Cs permanent
prostate brachytherapy. Depending on the initial tumor burden, the increasein cell survival could lead to significant reductionin
tumor control probabilityfor patients havingmoderateandlargeedemas.


