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Purpose: To evaluatetomosynthesis-to-tomosynthesisand ultrasound-to-ultrasound imagebasedregistration (IBaR) of wholebreast
imagevolumesacquiredat different times.Thesetwo modali tiesareprobablythemostimmediatelypromisingfor routinebreast
cancerscreeninganddiagnosis. Successful IBaR should aid morerapidanddetaileddetectioof changein responseto treatmentor
tumor growth over time.

Method and Materials: A systemcombining automatedwholebreastultrasound(ABU) anddigital tomosynthesis mammography
(DTM) is beingutilized in several studiesof breastmassclassifi cationandassessmentof responseto neoadjuvantchemotherapy.
Much attention wasgivento making thebreaststablefor theduration of eachexamwith thebreastcompressedbetween
mammographic-styleplatesandwith acoustic coupling for reproducible, largearea scanning throughtheplates. FourDTM pairsand
manyABU pairs wereacquiredafter reasonablestabilit y andcoveragetechniquesweredeveloped. Registration wasperformedwith
MIAMI Fuse™nonrigidregistration basedon themutualinformation costfunctionandthin platesplineinterpolation.

Results:Registration wassuccessful on 5 of 8 recentABU imagevolumepairswith a meanregistrationerror (MRE) of 3±2 mm and
on all 4 DTM pairs, MRE = 4 ± 2 mm, asdeterminedfrom visuallyselectedhomologouspoints.ThelowestDTM meanerrorwas
obtainedfrom studies1 year apart,with minimal changein the breast.

Conclusion:Both ABU andDTM offer angle dependent artifacts,with registrationbeingperhapsmoredifficult in ABU. The
variable breastdistortion during compressionoffers similar difficulti es,probablygreaterthanactualbreastchange.No specialeffort
wasdirectedtowardreproducible positioning. Theseresults suggestthat,usually, it shouldbepossibleto displayin thesamesliceof
two separatestudies,a breast mass of > 5 mm,or its preceding tissues.
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