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Purpose: To verify thedeviation of dosecalculationbasedon commonly usedTG43U1-
basedalgorithmsfrom MonteCarlo simulations in eyeplaqueimplants, and to evaluate
thedoseperturbationintroduced by eyeplaque.
Material and method: MonteCarlo techniquewasusedto generate3D dose
distributions of singleIsoAidTM I-125brachytherapysources.A novelcomputercode
EyeMCwasdeveloped to utilize thesingle-source3D dosedistributionto generatedose
distributionsof multiple-source implants for COMSeye-plaques, through rotating,
superposing, displacingand interpolating methods. In addition,MonteCarlosimulations
wereperformedfor the8-seedimplantto verify theaccuracyof theEyeMCandtreatment
planning system,andto verify themagnitudeseed-eyeplaqueeffects. Eight seeds were
placedastwo isocentricsquaresat thesameplane,with theinnersquarewidth of 0.6cm
andoutsidesquarewidth of 1.1cm. ThetreatmentplanningsystemBrachyvisionTM was
alsousedto calculatethedosesat pointsof interest with point- andline-source
approximations.
Results: Thepoint-source approximationusedin thetreatmentplanningsystemagreed
with line-sourceapproximationwithin 10%. Comparedto theMonteCarlosimulation,
thetreatmentplanningsystemusingline-sourceapproximation significantly
underestimated thedosevaluesat theeyeplaqueaxis, by 13% at 2 mm,18%at 1.0 cm,
20%at 2.0 cm, and24%at 3 cm. Theeyeplauqe-seedeffectwassmallbut noticeable.
Thepresenceof theeyeplaquecould reduce dose up to 10%at thedistanceof interestup
to 3 cm. Thedatafrom EyeMC agreed with multiple-seed full MonteCarlosimulation
within 3%.
Conclusion: Our comparisonof commonlyused TG43U1-basedalgorithm shows that
neitherpoint-sourcenor line-source approximations providesaccuratedose calculations
for multiple-seedimplant eyeplaques at shortdistances. Our studysuggests thata Monte
Carlo-aidedcode, such asEyeMC, is needed to increasetheaccuracy of dose
calculation.


