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Purpose: In accelerated partial breast irradiation (APBI), accurate localization of the lumpectomycavity is important. We are
investigating daily localization of the lumpectomy cavity in patients with implanted surgical clips by kV imaging followed by
conebeam CT (CBCT). Initial data basedon 2 patientsarepresented here.Targetregistration error (TRE) analysiswasperformedto
assess the accuracyof available image-guidancetechniquesfor target localization during APBI. Materials and Methods: APBI
patientswerepositionedto the treatmentisocenter initially by laseralignment to skin tattoos, followedby orthogonalkV radiographs
to visualize bony anatomy and surgical clips and then by CBCT (once daily) to visualize both surgical clips and soft tissue
architecture. Couchshifts were performedbasedon matchingsurgical clip positionandlumpectomycavityarchitecture(whenvisible)
to theplannedsetup. Thelumpectomycavity position wasassumedto berepresentedby thesurgicalclips. The TRE is defined asthe
residual setuperror following isocenter alignment. Surface topology analysison the serial CBCT datasetswas performed post-
treatment by co-registering thebreast surfaces, as definedby CBCT, andthenmeasuringtheclip misalignment.Results: The average
lasersetup TREs(determinedby kV imaging) for patients1 (breastvolume= 1335.5cc) and 2 (breastvolume= 404.7cc) were 3.7mm
and 6.1mm, respectively. The average kV imaging TREs(determined by CBCT, post-kV imaging shifts) for patients1 and 2 were
4.9mm and 1.4mm, respectively. The averagesurfacetopology TREs for patients1 and 2 were 4.9mmand 1.6mm, respectively.
Conclusions: Evenafter kV imaging, TREsaround0.5cmwere detectedusing CBCT in the largerbreastvolume. Therefore,CBCT
mayimprovetargeting in APBI for patientswith largebreastvolumes. Surfacealignmentmaybemore suitable for patientswith small
breastvolumesandis currentlyunderfurtherinvestigation.


