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Purpose: To compae and validate Monte Calo simulationusing the GATE software
with experinental measurementsfor scatteed radiation in X-ray conebeam CT breas
imagng . In addition,to determinethe scatterdistributionfor single-order, and multiple-
orderincoherentandcoherentscdter usingvalidatedMonte Carlo simulation

Methods: This studyuseda bench-top conebeamCT breastimagng systemusinga flat-
panel detector. A cylindrical phantom with equivalent composition of 50% fibro-
glandula and 50% adiposetissues was used. Satter distributions were measuredoy
beamstop and aperturemehods.A lead strip was positionedbetweenthe X-ray saurce
and the breastphantomin the bean stop method Its inverseversionwas usedin the
apertire method. We computedthe scater contribution in the breat phantom by
subtractng backgroundscdter. The backgound scater fraction was meauredwithout
the phanbm. The Geant4-base simulation padkage GATE was usedto model X-ray
phobn interactionsin the phantomand deector. Two implementedeledromagnetic
interactions packags, standad andlow energymodds, were comparedfor computirg
efficiency and physicsingredients A structuredbreat phantom was usedin GATE
simulationsto determinethe charactetistics of variousscdter componats which cannot
beseparateth measuremas.

Resuls: Measurementby the two methodsare congstentwithin 5% after baclkgrourd

suldraction, andagreewith thelow eneggy modd simulations.A hybrid modelin GATE,

with photoelectrigorocessfrom the stardard modelandComptonandRayleighscattering
procesesfrom the low eneryy modd, is compuationdly efficient while maintainirg

physicsaccuracy.The GATE simuldionsin the Bakic phantom showthat the multiple-

order scatter distribution as well as singleorder Conmpton scdter, has predominantly

low-frequencycharateristics Singleorder Raylagh scatter was observed to be the
primary contributon to the spdially variant scattercomponaet.



