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Pur pose:

To propose a dosinetry algorithmfor three-dinensional (3D) intensity nodul ated
brachyt herapy (I MBT) and to devel op an inverse treatnent planning method
appl yi ng the dosinetry al gorithm

Met hod and Material s:

A Matl ab based prototype 3D I MBT treatnent planning systemwas devel oped. The
system consi sted of three main components: (1) a conprehensive source
conmi ssi oning method for intensity nodul ated sources based on Monte Carlo
(EGSnrc) simulations; (2) a “nodified T&G3” (mMIf&43) dose cal cul ation algorithm
for I MBT dosinmetry; (3) an inverse | MBT treatnent planning nmethod based on Dose
Vol une Hi stogram (DVH) or Dose Surface Hi stogram (DSH) constraints and sinul ated
anneal i ng optim zation algorithm

The system was applied for planning of an intracavitary accelerated partia
breast irradiation (APBI) case treated with Xoft Axxent electronic
brachytherapy. Plan quality, planning and delivery tinme of the I MBT plan were
conpared with the original plan used for the patient’s treatnent.

Resul ts:

For the patient studied, |IMBT plan showed better plan quality conpared with the
original plan. Wth simlar coverage to the target, high dose regi on V200 was
decrease by 16. 1% Maxi num doses to skin and ribs were reduced by 56 cG and 104
cGy in one fraction respectively. Mean dose to ipsilateral and contral atera
breasts and lungs were also slightly reduced by | MBT.

Concl usi on:

Application of three-dinmensional intensity nodul ation in brachytherapy treatnent
pl anning is both feasible and prom sing. 3D I MBT i nproves the quality of APBI
brachyt herapy treatment plan, increasing dose unifornmity in target and reducing
the dose to critical structures.
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