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Purpose:
High doserate brachytherapy (HDR) is a very effective cancer treatment method.
Localizationof sourcepositionsis essentialfor dosimetricaccuracy. Nucletron’s
PLATO TPS provides multiple meansto reconstruct andlocalizesourcepositions. Three
commonlyusedmethodsare: (1) catheterdescribing usingfilm, (2) cathetertracking
usingfilm, and(3) seedidentifying on CT slices.Althoughall of thesemethodshave
beenusedin theclinic, thedosevarianceamongthemis unknown.Thepurposeof this
project is to studyquantitively thedosediscrepancyof these differentsource
reconstructionmethods.

Method and Materials:
A brachyphantomwas constructedwith CT compatibledummysources anda tandem.
Fiducials of 5mm in diameter wereattached to thephantomsurface. Thephantomwas
CT scannedwith 1mmslicethickness,andthen wasmoved to a treatmentcouchunder
thereconstruction bridge. Orthogonal films weretaken,and threeHDR planswere
created. Plan1 and2 used film images. Plan1 reconstructedthesourcewith thecatheter
describing methodwhile Plan 2 employedthetrackingmethod.Plan 3 was basedon the
CT images.Dosesat thefour fiducial pointswerecalculatedand compared.In orderto
minimizetheuncertainty caused by humanoperators, eachplan wasrepeatedby three
experiencedphysicists;onephysicistrepeatedplanningthreetimeson everyplan.

Results:
Dosepointsfrom CT basedplan wasusedas a reference.Whencomparingplansby the
sourcereconstruction method,we foundsignificant dosedifferenceon certain dosepoint
betweenfil m basedplanning andCT basedplanning.Thebiggest dosedifferencewas
10.3%on fiducial A.

Conclusion:
Through a seriesof planningon a phantom,we foundthedosescan differ significantly
betweenthefilm andCT based- method. At certain locations, thefilm based- planmay
underestimatethedose.


