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Purpose: In this work we investigatefour homogeneity parameters to determine a
suitable parameter for dosehomogeneity optimization.

Method and Materials: A new version of the Adjoint -basedGreedy Heuristic (GH)
3D optimization algorithm is used to generate treatment plans for low doserate
prostate brachytherapy. Treatment plansare generated for seed-strengths varying
fr om range0.2mCi to 1mCi for I -125BEST 2301seed model. Each plan is designed
for 98% target coverage. Four main homogeneity parameters -Conformation
number (CN), Dose non-uniformity ratio (DNR), Uniformit y index (UI) and
Homogeneityindex (HI) are quantif ied and analyzed againstvarying seedstrengths.
The local homogeneity parameter is defined asthe value of a homogeneity
parameter at any instant asthe seedsare addedduring the treatment plan
optimization process.

Results: An analysis of the final valuesof the homogeneityparameters using
varying seedstrengthsreveal a strong relation betweenthe CN and the seed
strength usedin an implant. The HI, UI and DNR parameters fluctuate greatly.
Using a fixed sourcestrength,a study of the local CN revealsthat, asseedsare
added, the CN increasesto a maximum value and then decreasesasmore seedsare
added.

Conclusion: Based on our study, homogeneity parameterssuchasHI, UI or DNR
can be useful in a dosehomogeneity-optimization routine using a pre-decided
source-activity. An optimization routine can alsoaim at searching for optimum
activity of the seedsto be usedin an implant. For suchan optimization routine CN
basedparameter (viz. CN/DNR) can be useful.


