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Figure 270e-5 Tomographic stress (top of each pair) and rest myocardial perfusion images with technetium-99m sestamibi singlephoton emission computed tomography imaging demonstrating a large perfusion defect throughout the anterior and anteroseptal walls.
The right panel demonstrates the quantitative extent of the perfusion abnormality at stress (top bull’s-eye), at rest (middle bull’s-eye), and the
extent of defect reversibility (lower bull’s-eye). The lower left panel demonstrates electrocardiogram-gated myocardial perfusion images from
which one can determine the presence of regional wall motion abnormalities and calculate left ventricular volumes and ejection fraction.

correction). However, it can also be used to obtain diagnostic data
including coronary artery calcium score and/or CT coronary angiography (discussed below).
For the evaluation of myocardial viability in patients with ischemic
cardiomyopathy, myocardial perfusion imaging (with SPECT or PET)
is usually combined with metabolic imaging (i.e., fluorodeoxyglucose
[FDG] PET). In hospital settings lacking access to PET scanning,
thallium-201 SPECT imaging is an excellent alternative.
CARDIAC COMPUTED TOMOGRAPHY
CT acquires images by passing a thin x-ray beam through the body at
many angles to generate cross-sectional images. The x-ray transmission measurements are collected by a detector array and digitized into
pixels that form an image. The grayscale information in individual
pixels is determined by the attenuation of the x-ray beam along its
path by tissues of different densities, referenced to the value for water
in units known as Hounsfield units. In the resulting CT images, bone
appears bright white, air is black, and blood and muscle show varying
shades of gray. However, due to the limited contrast between cardiac
chambers and vascular structures, iodinated contrast agents are necessary for most cardiovascular indications. Cardiac CT produces tomographic images of the heart and surrounding structures. With modern
CT scanners, a three-dimensional dataset of the heart can be acquired
in 5–15 s with submillimeter spatial resolution.
CT Calcium Scoring CT calcium scoring is the simplest application of
cardiac CT and does not require administration of iodinated contrast. The presence of coronary artery calcification has been associated
with increased burden of atherosclerosis and cardiovascular mortality.
Coronary calcium is then quantified (e.g., Agatston score) and categorized
as minimal (0–10), mild (10–100), moderate (100–400), or severe (>400)
(Fig. 270e-7). Coronary artery calcium (CAC) scores are then normalized
by age and gender and reported as percentile scores. Population-based
studies in asymptomatic cohorts have reported high cardiac prognostic

value of CT calcium score. With appropriate techniques, the radiation
dose associated with CAC scanning is very low (~1–2 mSv).
CT Coronary Angiography Coronary CT angiography (CTA) is emerging as a viable alternative to coronary angiography in selected patients.
Imaging of the coronary arteries by CT is challenging because of their
small luminal size and because of cardiac and respiratory motion.
Respiratory motion can be reduced by breath-holding, and cardiac
motion is best reduced by slowing the patient’s heart rate, ideally to
under 60 beats/min, using intravenous or oral beta blockade or other
rate-lowering drugs. When performing a coronary CTA, image quality
is further enhanced using sublingual nitroglycerin to enlarge the coronary lumen just prior to contrast injection. Imaging the whole-heart
volume is synchronized to the administration of weight-based and
appropriately timed intravenous iodinated contrast. Image acquisition
is linked to the timing of the cardiac cycle through electrocardiogram
(ECG) triggering. Prospective ECG triggering, whereby the x-ray beam
is turned on during a specific part of the cardiac cycle (e.g., end systole,
combined end-systolic and end-diastolic timing, or mid-diastole),
is generally used to limit the radiation exposure to the patient by
acquiring data only through that portion of the cardiac cycle with least
motion. Dose modulation is another method that should be routinely
used to reduce radiation when performing CTA. It delivers a maximal
amount of x-ray during the portion of the cardiac cycle of interest,
but reduces x-ray delivery throughout the remaining portion of the
cardiac cycle. The resulting images are then postprocessed using a
three-dimensional workstation, which facilitates interpretation of the
coronary anatomy and estimation of the severity of atherosclerosis
(Fig. 270e-7).
CARDIAC MAGNETIC RESONANCE
Cardiac magnetic resonance (CMR) imaging is based on imaging
of protons in hydrogen. Hydrogen is abundant because 80% of the
human body consists of water. When put inside the MRI scanner,

