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Three-dimensional summation of rectal doses in seed implant brachytherapy combined w
ith external beam radiotherapy for prostate cancer

Nakamura, Ryuji
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We developed a novel method of plotting a rectal dose-volume histogram (DVH) for s
eed implant brachytherapy (BRT) combined with external beam radiotherapy (EBRT) by 3-dimensional summation
of the comparably transformed dose maps distributed in an identical organ framework. Physical doses in DI
COM-RT for each plan were converted to biologically effective doses (BED), and their corresponding voxel d
oses were integrated to a mono-scale dose map. Analysis of correlation between the summed rectal BED and p
ost-treatment rectal bleeding revealed that rv150 (rectal volume exposed to 150 Gy in BED) > 1.2 cc promot
ed CTC-AE grade 2 or 3 rectal bleeding. The outcome ensures safety of the combined radiotherapy by quantif
ying the upper limit rectal dose in EBRT in accord with various antecedent BRT rectal exposure dose.
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BRT: BED = (RO/A)Y{1+[RO/(u+A)(a/B)]}
RO: initial dose rate of implant=(D90)(A)
A: radioactive decay
constant=0.693/T1/2
T1/2: radioactive half-life of isotope
M: repair rate constant=0.693/t1/2
t1/2: tissue repair half-time

EBRT: BED=nd[1 + d/(a/B)]

n: fraction number

d: dose/fraction
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