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Purpose: We analyzed the daily setupuncertainty and doseverification for partial-breastirradiation(PBI) in proneposition using
helical tomotherapy.Method and Materials: According to an in-houseprotocol, early-stagebreastcancerpatientsreceivedPBI
treatments in theprone positionon the TomoTherapyHi-Art system usingmegavoltage-CT guidance (TomoTherapy,Inc., Madison,
WI). For planning, kilovoltage-CT scanswere obtained with the involved breastsuspendeddownward. Treatmentplans were
generated basedon criteria from the NSABP B-39/RTOG0413protocol;the PTV_evalwasto receive3.85 Gy per fractionover 10
fractions administeredtwice daily. Beforeeachfraction, anMVCT scanwasacquiredandcomparedwith theplanningkVCT images
to refine the patient position. Along eachshift direction, a margin to estimate the setupuncertainty for treatments without MVCT
guidance wascalculatedfrom theaverageandstandarddeviationamongthe daily shifts. Thedoseactuallydelivered in eachfraction
wasreconstructedbasedon thedaily MVCT, accounting for thedaily shifts. Amongall fractions,theaverageandstandarddeviation
for specific DVH pointswerecompiled for comparisonwith theplanDVH. Results: AmongtheMVCT-guidedshift data,therandom
setupuncertainty in general exceedsthesystematic differencefrom theplan. Theoverallmarginwasaslargeas24.5mm amongthe
casesanalyzed. From theMVCT-basedrecalculations, thereconstructeddosesdifferedli ttle from theplanneddosesfor eachbreast,
eachlung, thyroid, and heart. Average reconstructeddoses for PTV_evalwereslightly lower thanthe planned dose, attributableto
increasedbreastthicknessfor somefractions. Yet, at least90% of PTV_evalreceived over 90%of theprescribed dose. Conclusions:
Theestimatedmarginto accountfor setup uncertainty motivatesimprovements for PBI positioning. With MVCT guidancefor prone-
positionedPBI, thedeviationof thedeliveredtargetandorgan-at-risk dosesfrom theplanneddoseis minimal.


