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Advan ces in breast x-ray imaging

Despitedevelopmentandadvancesof newmodalities, x-raymammographyremainsthe
mainscreening tool for early detectionof breast cancers. It also continuesto play an
importantrole in thediagnosisand managementof breastcancers.X-raymammography
hasrelied on theuseof high resolutionscreen/filmcombinations. Such techniques,
although improvedover theyears,have thedrawbacksof all theinconveniences and
inflexibility associated with theuseof film for imageacquisition,storageanddisplay.
Motivatedby searchfor betterimage quality anda generalmovetowardsfilmless
radiology,variousdigital mammographytechniques have beendeveloped,investigated
andcommercialized.Thesetechniquescanbelargelydividedinto four types:amorphous
silicon andseleniumflat panel detector,amorphoussilicon and cesiumiodideflat panel
detector,CCD andcesiumiodidebased slot scanningsystem,andstoragephosphor
imagingtechniquewith dual-sideimage readout.Eachof thesesystemshasits unique
advantages anddisadvantages andachievesvariousdegreesof clinical implementation.
Typical of all digital mammographytechniques is thepotentialcompatibility with digital
imagearchival, retrieval anddistributionsystems. Furthermore,theacquisitionof breast
imagesin digital format has begunto facilitatethedevelopmentandinvestigationof
many advancedimagingtechniques.Amongthem, dual-energymammography
techniqueshavebeendevelopedto quantify breasttissuecompositionor to separate
calcificationsfrom theoverlying tissuestructures.Stereo-mammographyhasbeen
developedto usetwo projection viewsto providea 3-D perspective of thebreast tissue
structures, thusreducing theproblemof overlappingstructures. Tomosynthesisimaging
pushestheideaof 3-D imaging furtherby acquiring 10-25 projectionviewsandusethem
to synthesizeimagesto depictthebreast structures asa numberof thick layers. More
recently,conebeambreast CT hasbeen developedandinvestigated to scanthebreast in a
dedicatedmannerandprovidetrue3-D images of the breast.Along a differentdirection,
thedevelopmentandinvestigation of variouscontrastmammographytechniqueshave
allowedx-ray imaging to beusedto imageandstudy breast vasculaturesas possible
indication of breastcancer.

In this presentation,we will try to achieve thefollowing educational objectives:

1. Reviewthedevelopment and investigationof major digital mammography
techniques

2. Reviewthedevelopment and investigationof variousadvancedbreast x-ray
imaging techniques
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