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In standardDXA thefat content of thesoft tissuecontainingtheboneis assumed to be
thesameasthesoft tissue in thebaseline regionof thescanadjacent to thebone.
Unfortunately,this assumptionis rarely correctandinaccuracies in BMD canexceed20
% in clinically realisticcases. Moreover, changes in fat contentresultingfrom weight
lossor gainmakes interpretationof changes seen in BMD problematic. Thecauseof the
inaccuracyis thelargedifference in theattenuationcharacteristicsof fat andleantissues
at theeffectiveenergyof thelow energybeam usedin standard DXA. A mathematical
simulationof DXA usingmonoenergetic photonbeamswasperformedusingbeam
energypairshigherthan usedfor standardDXA. In thesimulationthelow energybeam
wasvaried from 80 to 110 keV with thehigh energy beamheld constant at 140keV. The
entrancedoses of thesimulationswere variedto maintaina measurement precision
equivalentto thatof standard DXA. For simulatedDXA using higher beamenergypairs
theBMD errordueto inhomogeneities in thefat content of soft tissuewas eliminated.
Theentranceskin dosefor thehigher energybeampairsneededto beincreasedto
achievethesamemeasurement precisionas standard DXA.
Thus, theaccuracyof BMD measurements canbeimprovedby usinghigherenergy beam
pairs with a modestincreasein entrancedose. This improvementin accuracyallows the
accurateassessmentof BMD changes in patientsexperiencing weightchange.


