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In orderfor anannihilation eventto beaccuratelydetectedin a PETscanner,it is
necessary for bothannihilation photonsto passthroughthepatientwithout interaction
andbedetectedby two detectorsin thescanner.Theprobability of this occurrence is less
thanthatfor a singlephoton,resultingin significant attenuation effectsin a PETscan. In
thepast,a positronsource,such asGe-68, was usedas a transmissionsource to providea
transmissionmapto beused for attenuation correction. Therecentintegrationof PET
scanners with state-of-the-art multi-sliceCT scanners hasprovidedthecapability for
usingtheCT scanasa high-quality attenuationmapto accomplishthetask of attenuation
correction. This hasresulted in an improvement in thequality of thecorrection andthus
animprovementin overall PETimagequality. However this implementationhasnot
beenaccomplishedwithout additional problemsbeing identified. Specifically beam
hardeningcancauseerrorsin theattenuationcorrection andaccurate correctionsare
difficult in regionswhere thereis physiologicalmotionsuchas theheartandlungsdueto
difficult iesin accuratelyregistered theCT andPET scansin theseareas. Close
attenuation mustbepaidto theseeffects.

Integration of theCT scanner with thePETscannerhasprovideda significant advance in
clinical diagnosisandtreatmentplanningbecause of theability to accurately registerand
displayhigh quality images of anatomyfrom CT andimagesof organfunctionfrom PET.
This makesit possiblenot only to differentiatemalignantfrom benignlesionsbut to also
preciselylocalize malignantlesions and differentiate betweenabnormaluptakeand
normal physiological uptakeof radiopharmaceuticals.


