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Both film-screenand digital mammographyare subjectto a numberof fundamental limitationsrelatedto
the projection process,whereby2D imagesare producedof the3D breastanatomy. Mammographycan
produceartifactual densitiesfrom thesuperposition of normal tissuesthat are separatedin space;although
only visible in a single view, these oftenappearsufficiently suspicious to necessitatea biopsy,leadingto a
lossin specificity. Furthermore, truelesionsin mammogramscanbemasked by superimposed normal
tissueandthereby renderedundetectable;this reducesthesensitivity of mammography.

Numeroustomographicmethodshavebeenproposedto overcometheselimitations, includingdigital breast
tomosynthesis(DBT). DBT is a tomographic imaging techniquein which a setof tomographic imagescan
bereconstructedfrom a limited numberof x-rayprojection images.DBT hasthepotential to mitigate
againstboth thesuperpositionof non-adjacent tissue(falsepositivedensities)andthemasking of real
lesions(falsenegatives)observedin projectionmammography,while alsoproviding a simple means of
localizinglesionsin 3D. A preliminaryretrospective study of breasttomosynthesisby Rafferty et al. has
demonstrateda 16% increasein sensitivit y and 85%decreasein falsepositivesascomparedto digital
mammography. Our own experienceat theUniversityof Pennsylvaniawith 51 patientshasprovided
supported anecdotalevidence.

DBT alsooffersthe potential for functionalimaging. Breasttumorgrowth andmetastasis are accompanied
by thedevelopment of newbloodvessels. We have useda modifiedGE 2000DunderIRB approval, to
gaininitial experiencein contrast-enhancedDBT (CE-DBT). To datewe have acquired13 CE-DBT
clinical cases.Suspiciousenhancing lesions were demonstratedwith CE-DBT in 10 of 11 casesof
pathology-proven breastcancer.ThecasesillustratedthatCE-DBT couldprovide information in
concordancewith multimodality imaging evaluation. The pre-contrast tomosynthesis imagesdemonstrated
lesion morphologyandbordercharacteristicsin greaterdetailthanthedigital mammographyimages,and
the CE-DBT datasetsdemonstrated vascularcharacteristicsof thebreastlesionsof interestthatwere
consistentwith the vascularinformation providedby MR. In addition, quantitative evaluation of contrast
uptakeis anticipatedto bemore easilystandardizedwith CE-DBT dueto thelinearrelationshipbetween
attenuationand contrastconcentrationcomparedto MRI.

In this presentation, thefollowing educationobjectiveswill beaddressed:
1. Reviewthedevelopmentanddesignof digital breasttomosynthesissystems.
2. Evaluate theresults of theexisting DBT clinical trials.
3. Examineadvancedapplicationsof DBT including contrast-enhancedDBT and CAD.
4. CompareDBT to other x-ray tomographic imaging modalities.


