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Purpose:
Thedosimetric characteristicsof simultaneousintegratedboost(SIB) breastradiotherapytechniques utilizing 3D-conformal (3DSIB),
linac-based intensity modulation (IMRT) and Tomotherapy (TOMO) were compared. The SIB techniqueswere comparedto
conventional wholebreastirradiation (WBI).
Methodsand Materials:
Fifteenpatientswereincludedin thestudy. TheSIB treatments (3DSIB, IMRT andTOMO) delivered45Gy(25x1.8Gy)to thewhole
breastminustheboostbed, PTV(Breast-Boost),andconcurrently delivered60Gy(25x2.4Gy)to thetumorbed, PTV(Boost).TheWBI
treatment delivered45Gy(25x1.8Gy) the wholebreast, PTV(Breast),followedby 20Gy(10x2Gy) to PTV(Boost). The WBI andSIB
treatment were planned to deliver equivalent dose to the targets. Statistical significancebetweendosimetric parameterswas
determinedusing Wilcoxon signed-ranks. The dosimetric data were compiled to form populationdosevolume histogramswhich
display the mean value and 1σ uncertainty. Dose homogeneity was quantified by the parameterD95%-5%, representingthe percent
differencein dosecovering 95%of thetargetminusthedosecovering 5% of the target.
Results:

Using the D95%-5% parameter the PTV(Breast-Boost) volumereceiveda more homogeneousdoseusingTOMO(14.3%)comparedto
3DSIB(25.1%),IMRT(27.1%) and WBI(44.7%). The PTV(Boost) volume received a more homogeneousdoseusingnon-intensity
modulatedtechniques, WBI(6.9%) and3DSIB(7.0%), compared to IMRT(11.6%)and TOMO(12.0%). Themeanpercentvolume of
ipsilaterallung that received≥20Gy wassmaller using IMRT(15.8%) comparedto 3DSIB(17.7%), TOMO(17.1%)andWBI(19.0%).
For left-sided breastcancer patients,the mean percentvolume of heart that received≥35Gy was lessfor intensity modulatedSIB
techniques,IMRT(0.1%) and TOMO(0.2%), than3DSIB(4.4%), and WBI(6.2%). The contralateralbreast received a smaller mean
doseusing IMRT(0.39Gy)comparedto WBI(0.81Gy),3DSIB(0.67Gy) andTOMO(1.28Gy).
Conclusion:
SIB techniques delivereda morehomogenousdoseto thePTV(Breast-Boost)volume,while non-intensitymodulatedtechniques
delivered a more homogeneousdoseto the PTV(Boost)volume. Intensitymodulated SIB techniques(IMRT andTOMO) decreased
theheartdoserelative to 3DSIB.


