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Purpose: Clinical 2D-scintimammographytherapeutic response monitoring results imply that fully-3D molecular imaging could
benefit early response prediction. Capabilities of prototype functional SPECT and anatomical x-ray CT integrated imaging
subsystems, dedicatedto whole breast and chest wall diagnostic imaging of normalcy, disease and therapeutic responseare
demonstrated. The system provides patient comfort while imaging the pendant,uncompressedbreastand anterior chest wall in
commonfields-of-view, yielding inherently registered,volumetric images.

Method and Materials: The high-performance SPECT systemhas2.5mmCZT multi-element pixelation and6.7% FWHM energy
resolutionat 140keV; the subsystem gantry can sweep the camera about a hemispherewith simple/complex trajectories. The CT
subsystemhas15% FWHM quasi-monochromatic x-ray conebeamat 36keV and 127micron CsI micro-columnar pixelation. Both
subsystemsrotateon a commonazimuthal stage. TheCT systemis equatorially restricted, thoughfully 3D positioning mobilizationis
possiblefor both subsystemson the same hybrid gantry. Emission SPECTdata are iteratively reconstructed using OSEM, and
transmission CT datausing iterative OSTR. Rigid body transformations employing mixed emission/transmission fiducial markers
aroundthebreasthelpregisterandfuse thereconstructed data.

Results: Initial crosscontamination studies indicatedtransmission scattercontaminationof SPECTimageswas negligible (<1%).
Emission contaminationof CT images wasgreater, degrading reconstructedimageSNRby 20-30%. Useof a radio-opaquepatientbed
reduces emission contamination. Registered and fused data yield high-resolution images of geometrical and anthropomorphic
phantoms. Newdesignsof the fully flexible hybrid system will allow for nearly completesampling by bothsubsystems.

Conclusion: A hybrid SPECT-CT mammotomography systemwassuccessfully implementedfor use in breastdiagnostics.
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