AbstractID:6460Title: A dosimetic study of the effect of respiratorymotiononwhole
breastradation thergy

Purpose: Study the effect of respratory motion on whole breastradothemapy for three treatnent
planning techniques:conventionalwedged technique(CWT), segnent IMRT (SIMRT) and beamlet
IMRT (BIMRT). Investigatethe relationship betweenthe dosimetriccoveragedifferenceintroduced
by regiration and breastmotion

Method and Materials: Eight patientswith early stagebreastcarcer undewentfree breathing (FB)
CT simulaion for whole breastradiohemapy. Two additional CT scanswere obtaired at the end of
inspiraton (El) andendof expiration(EE). The FB scanwasusel to dewelopthreeplansusingCWT,
SIMRT and BIMRT. Each plan was copied and applied to ElI and EE scans.The dos volume
histogramswere comparedand statidical methodswere usedto investigate the relationship betveen
dosimetriccoverage andbreastmotion.

Results: Medial andlateral markersof El scars moved an aveiageof 8 mm and 3mm, respectiely.
Both medid andlateralradiopaquemarkersof EE scars movedan aveageof 2 mm. For CWT and
SIMRT, the percentageof CTV volume receiing 95% of the prescriptiondoseV g5y, remainedalmost
congant BIMRT wasrelativelysensitie to respiratorymotion. The averagedifferencecompaing FB
and El for the eight paients was4.3% (Vgs4) and7.4% (V10099). FB dosecoveaageremaine almost
the sameasEE. A linear relationshipwith markermotion wasfoundin the V 1o09 differencebetveen
FB andEl.

Conclusion This study showsCWT and SIMRT are less sensitive to respirdory motion than the
BIMRT. A linear model was found to relate the dosimetric coveragedifference introduced by
respiraton with the breastmotion. With this model, the dosimetric coveragedifferene could be
evaluatedduring CT simulation.Basedon the studies we recommendBIMRT is not used for whole
breastradioherapyunlessrespirationcontmol is usedandSIMRT couldbe usedwithout control.



