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Purpose: To evaluatetheinterfraction dosevariations dueto changes of balloonshape andlocationin MammoSiteHDR brachytherapyusingthe
conceptof biological effectivedose(BED). Method and Material s: A methodwasdevelopedto accountfor non-uniform dosedistribution in
theBED calculation. A prescription doseof 34 Gy wasdeliveredtwice daily in 10 fractionsto 19 patients.TheBED valuewascomputed by two
different methods: oneusing the same dosedistribution of fraction 1 over fraction 2-10 (constant case)andoneusing the actualdelivereddose
distribution for eachfraction 1-10 (interfractionvariation case– Fx case). Theα/β valueswere adoptedfrom literature and rangedfrom 2 to 11 
basedon specific clinical endpoints:acuteeffects (erythema, desquamation), lateeffects (fibrosis, telangiectasia) andtumorcontrol. Theα value
of 0.3 Gy-1and Tpot value of 13 dayswereused for cell proliferation. Results: Theaveragedifferencein BED valuesbetween theconstantand
Fx caseswaslessthan0.1Gy over therangeof α/β ratios.Themaximum differencewas largerfor lateeffects(fibrosis, telangiectasia)thanacute
effects (erythema, desquamation): −3.3 Gy and −2 Gy versus−1.5 Gy and −1.4 Gy correspondingto α/β ratio of 2 and 4 versus8 and 11,
respectively. The negativevalue meansthe BED valueof Fx caseis smaller thanthat of constantcase. By disregarding high inhomogeneityin
HDR brachytherapy, the simple calculation assuming uniform dosedistribution tendsto overestimateBED for fibrosis while underestimating
BED for erythemaand desquamation. Conclusions: The BED calculation accountingfor non-uniform dose distribution is more clinically
relevant comparedto the BED calculation which assumes uniform dosedistribution acrossthe target volume. Becausethe mean interfraction
variationin dosewaswithin 0.1Gy acrossthetargetvolume, the biological effectwasclinically insignificant.


