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Purpose: Study the effect of respiratory motion on whole breastradiotherapy for three treatment

planning techniques:conventionalwedged technique(CWT), segment IMRT (SIMRT) and beamlet

IMRT (BIMRT). Investigatethe relationship betweenthe dosimetriccoveragedifferenceintroduced

by respiration and breastmotion.

Method and Materials: Eight patientswith early stagebreastcancer underwent free breathing(FB)

CT simulation for whole breastradiotherapy. Two additionalCT scanswere obtained at the end of

inspiration (EI) andendof expiration(EE). TheFB scanwasused to developthreeplansusingCWT,

SIMRT and BIMRT. Each plan was copied and applied to EI and EE scans.The dose volume

histogramswerecomparedandstatistical methodswereusedto investigate the relationshipbetween

dosimetriccoverageandbreastmotion.

Results: Medial andlateral markersof EI scans moved an averageof 8 mm and 3mm, respectively.

Both medial andlateralradiopaquemarkersof EE scans movedan averageof 2 mm. For CWT and

SIMRT, thepercentageof CTV volume receiving 95%of theprescriptiondoseV95% remainedalmost

constant. BIMRT wasrelativelysensitive to respiratorymotion.Theaveragedifferencecomparing FB

and EI for the eight patients was4.3%(V95%) and7.4%(V100%). FB dosecoverageremained almost

the sameasEE. A linear relationshipwith markermotion wasfoundin the V100%differencebetween

FB andEI.

Conclusion: This study showsCWT and SIMRT are less sensitive to respiratory motion than the

BIMRT. A linear model was found to relate the dosimetric coveragedifference introduced by

respiration with the breastmotion. With this model, the dosimetriccoveragedifference could be

evaluatedduring CT simulation.Basedon the studies, we recommendBIMRT is not used for whole

breastradiotherapyunlessrespirationcontrol is usedandSIMRT couldbeusedwithout control.


