
AbstractID: 8796 Title: Design of Magnetic Resonance Imaging protocol for Accelerated
Partial Breast Irradiation in prone position

Purpose: Accurate delineation of tumorbedis prerequisitefor aneffective treatmentof breastcancerwith acceleratedpartialbreast
irradiation (APBI) technique.Magnetic resonanceimaging(MRI) hashigh contrastmechanisms thatcouldenableprecisecontouring
of thelumpectomycavity. We investigatedpractical issuespertinentto MR-guidedbreastradiation therapyusingcustomized pulse
sequences.Method and Materials: UnilateralbreastMR imageswereobtainedfrom two healthyvolunteersin proneposition on a
dedicatedcoil. Radiationtherapists positionedthevolunteersin reproduciblesetupusinga waterproof marker. We acquired6-min
3D MR imagesto analyzesetupuncertainty and fast2D MR imagesof 0.5-s temporalresolution to detectrespiratorymotion. An
accurate3D warping-correction algorithmwasevaluated andusedto restorespatialfidelity from geometricdistortionsdueto MR
gradient non-linearities. MR imagesof surgical clipsasfiducial wereobtainedusingpulsesequencesdesignedto providehigh signal
from lumpectomycavity.Results: Averagebreathing motion in thebreastwasfound to beless than0.5mm in proneposition. Setup
deviationsof 1 cm wereobservedbetween seriesof intendedpronepositioning. Rigid imageregistration basedon local anatomy
structure resultedin a residual error which was up to 5 mm at theperipheralregion of thebreast. Gradient-inducednon-linearity led to
1 cm distortion in theuncorrectedphantomimageat theregion15 cm awayfrom themain magnet axis. The3D correctionalgorithm
reducedthedeviationto < 1 mm. We observed4 mm signalvoid artifactsof surgical clips.Conclusion: We obtainedMR imagesof
suitable quality from volunteers usingpulsesequencescustomizedfor lumpectomysite identification. MR-guidedAPBI in prone
position would require5 mm uniform expansion of clinical targetvolumewith the employment of anappropriateon-boardimaging
technique.


