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Purpose: Standarduseof copper beamfilt rationin moderncardiaccatheterizationandangiographysystemscansubstantiallychange
the x-raybeamqualityand ultimatelyhavean impacton scatteredx-ray transmissionthroughshieldedbarriers. A studywas
performedto investigatetheseeffects.

Method and Materials: Scatterwasmeasuredusing broad-beamgeometryat 50 and100 cm from thecenterof an8”-thick Lucite
phantom with an 1800cc ionization chamber. A SiemensAxiom Artis systemwasemployedusing 60,81,102and125kVp with
fil trationsof 0, 0.1,0.2,0.3, 0.6and 0.9mm of copper. Theionization chamberwaswrappedin 1/16”-thick lead to determinethe
transmissionof scatteredx-raysthrougha typical shieldedbarrier.

Results: Transmissionat 125kVp variedfrom 1.7x10-3 to 3.0x10-3 for beamswith 0 to 0.9mm of Cu, respectively. Similarly,
transmissionvariedat 102kVp from 1.2x10-3 to 2.2x10-3 and at 81 kVp from 7.1x10-4 to 9x10-4. Transmissionat 60 kVp was about
7x10-4 for beamswith 0 to 0.3mm of Cu. TransmissionswithoutCu filt ration at 125 and102kVp weremeasuredto beabouthalf the
theoretical valuereportedby Simpkin andDixon, which couldresultfrom variationsin leadthickness.At 60 and81 kVp
transmissionswithout Cu filtration aremorethananorder of magnitudehigherthanthatreportedat 70 kVp by Simpkin andDixon.

Conclusion: Additional copperfiltration canincreasethebarriertransmissionup to a factor of two over unfiltered beams.However,
it is unlikely thatthis amountof increase in transmission will significantly modify a shieldingcalculation. Further investigation is
neededto determinethechangesin typical workloadsand scatteredair kermaat differentanglesfor thesesystemsto understandthe
combinedeffectof thesechangeson barriershieldingcalculations. 
 


