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SPECT/CT Fusion Imaging Integrating
Anatomy and Perfusion of the Heart

Ioannis V. Vassiliadis, MD, FESC, FACC

In the rapidly changing world of medicine, boundaries between specialties are con-
stantly being challenged. Fused and hybrid imaging with integration of single photon
emission computed tomography (SPECT) and computed tomography (CT)(SPECT/
CT) and positron emission tomography (PET) and CT (PET/CT), represent an area of
very rapid growth with significant implications for the medical profession. SPECT and
PET scanners have now been linked to computer topographic (CT) scanners, which are
digital radiological systems which acquire data in the axial plane, producing images of
the heart, as well as other internal organs, of high spatial and contrast resolution.

The combination of SPECT or PET and CT for image fusion, either as a single unit
or as a software-based integration of SPECT or PET myocardial perfusion imaging
(MPI) and CT angiography (CTA) data sets from standalone scanners, can provide
us with a simultaneous noninvasive assessment of coronary anatomy and myocardial
perfusion.

The benefits of such fusion imaging lie in the greater diagnostic confidence for the
evaluation and the appropriate management of coronary artery disease (CAD). Not
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all coronary artery stenoses are flow limiting, and SPECT or
PET stress perfusion imaging complements the anatomical CT
data by providing functional information on the hemodynamic
significance of such stenoses, thus allowing more appropriate
selection of patients who may benefit from revascularization
procedures.

Moreover with this combined approach there are addi-
tional advantages such as the calcium scoring that has incre-
mental prognostic value, the attenuation correction that limits
false positive perfusion results and the future perspective in
identifying the vulnerable plague.

As myocardial perfusion imaging by SPECT does not re-
quire an on-site cyclotron or an expensive rubidium generator,
integration of high—end multi-slice establish a more important
role in cardiac imaging.

We are currently evaluating the potential of a software
fusion of SPECT/CT co-registration. The major challenge
for future developments will be to identify which patients
will benefit from a combined hybrid approach as opposed to

a single-modality approach with stepped testing.
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