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Purpose: To evaluatethe inter-fractional dosevariations dueto changes in balloonshapeandlocationin MammoSite partial breast
HDR irradiation.

Method and Materials: Eleven MammoSiteHDR patientsweretreatedwith a doseof 34 Gy deliveredin 10 fractionstwicea dayat
our institution. For each of these patients, a plan was generated for the first fraction basedon theCT scanacquired beforetreatment.
The plan wasthenusedfor the remaining 9 fractionswithout any modification unless a significantchange in balloon shapeand/or
location was observedon the CT scan acquired prior to eachtreatment fraction. To assess the inter-fractionaldose variations, we
retrospectively contoured the target (including PTV_EVAL for planningevaluation) aswell ascritical structuresand positionedthe
catheteron theCT datasetsof fraction2 – 10. Then, we generatedtwo plansutili zing a multiple andsingledwell position approaches
while usingthe samedwell time distribution as for the clinical plan of the fi rst fraction.A total of 220 plansgenerated on 110 CT
datasetswereevaluatedusingthe following dosimetric metrics: PTV_EVAL coverage,targetdose homogeneity index (DHI), target
doseconformalindex(COIN) aswell asmaximum doseto ipsilaterallung andskin.

Results: For the multiple dwell position approach, the average (maximum) percent inter-fractional variation relative to the first
fraction was1.5% (6.2%) for PTV_EVAL coverage, 1.1% (12.5%) for DHI, 3.4%(11.8%) for COIN, 10.2%(42.6%) for maximum
ipsilateral dose,and 6.9% (29.4%) for maximum skin dose.No differencein the dosimetricvalueswas observedusing either a
multiple or single dwell position approach.

Conclusion: Theinter-fractionaldosevariationwaspatient-specific anddependentupontheballoondeformity andlocation. While
the averagevariation may not significantly impactthetreatment, themaximum variationmaybe clinically significant.


