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Purpose Verify a volumebasedoptimizationalgorithmagainsta classc line-basedone
for intracavitary high-doserate (HDR) bradytherapy (BT) treatment plaming for
cervical cancer.

Methods and Materials: This retrospectivestudy reviewed ten rardomly seleced tancem
and ovoids plans. To invesigate the dosebehavior induced by different algorithms, no
variationsin T&O applicatar geomety andimagng datssetwere mace. Three metiics were
employed: 1) the total refererce air kerma(TRAK), 2) the volume enclased by the 100%
prescrifgion dose(VOL100%ry (both basel on ICRU Report38), and3) the dos to Poirt H.
Conventional HDR plans (BrachyVision™, Varian, version 6.1) were regeneratedand
reoptmized by the optmization algorithm capable of incorporaing a volumebased
optimization(version6.5). To optimize dwdl times,both are basedon Nelder-Mead Simplex
method.However,a volumebasedplan optimizesdwell timesto give the desireddoseto
volumetric structuresalongwith referencelines by utilizing a group of points in a structue,
while a conventionaklgorithm affordssdely referercelines

Resuls: A volumebasedalgorithm was foundto be compaable to a classc onein termsof
three metricsdescribedabove Theratio of TRAK values(i.e. a volume-basedagorithm over
aclassig, VOL1p0%ry andPant H dosesshowedon averagel.0l (stddev+ 0.01), 1.03 (std
dev + 0.07), and 0.9 (std dev £ 0.02), respectiely. To obtain an idertical HDR plan was
limited. Howewr, we found a volumebased optimization agorithm generate a plan
compaalle to a classicline-basedone which is relatively simge and robust. The plan
generagd by a volumebasedoptimization algoithm alsoaffords the ABS reconmerdations
for BT for cervicalcaner.

Conclusion: A high-doserate brachyherapy plan utilizing a volume-based optimization
algorithm wascompaableto a classc one Hence,a volume-ba%d optimization is available
to beimplementedor atumar-volumeadaptive brachyherayy.



