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Table 1 PET tracers for cardiac imaging
Isotopes Radiopharmaceutical Half-life Production Indication
#Rb #Rubidium 76 sec Generator Perfusion
0] 0 water 2 min Cyclotron Perfusion
BN "N ammonia 10 min Cyclotron Perfusion
R "8F Fluorodeoxyglucose 110 min Cyclotron Metabolism, Inflammation
R "F FBnTP 110 min Cyclotron Perfusion
Table 2 Diagnostic accuracy of PET and SPECT myocardial perfusion imaging
Sensitivity (%) Specificity (%)
Year Tracer Number PET SPECT PET SPECT
Tamaki et al*? 1988 N-13 51 98 96 100 100
Goetal” 1990 Rb-82 132 95" 79 82 76
Stewart et al*” 1991 Rb-82 81 87 87 82* 52
Bateman et al” 2006 Rb-82 112 78" 61 94" 86
Total 446 90 84 91 82
P <0.05 vs. SPECT
Short Vertical
Axis Image Long Axis Image

A. Dipyridamole

Stress

B. Rest

Figure 1 Pharmacological stress

82

Rubidium PET myocardial perfusion imaging.

A: Pharmacological stress image. B: Rest image.

Rubidium-82 PET myocardial perfusion images show reversible perfusion defects
in the inferior region, indicating myocardial ischemia of the right coronary artery.
Attenuation correction can eliminate diaphragmatic attenuation artifacts. Thus, PET
MPI yields good image quality.
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Figure 2 Indication of PET myocardial perfusion imaging
for diagnosis of coronary artery disease.
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Figure 3 Risk-adjusted survival, free from any (total) cardiac
events, as a function of summed stress score using *Rubidium
PET myocardial perfusion imaging. (From Reference 12,
Yoshinaga K et al: ] Am Coll Cardiol, 2006, 48: 1029-1039,
with permission).
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A. Smoker

B. Normal

Cold Pressor Test

CPT MBF

Figure 4 Myocardial blood flow (MBF) measurements using '°O water PET.
A: Smoker. B: Control. The control subject increases MBF during cold pressor
test (CPT). In contrast, the smoker does not increase MBF during CPT, indicating

coronary endothelial dysfunction.
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FDG PET

Figure 5 Magnetic resonance angiography shows athero-
sclerotic plaque in the right carotid artery. "*F FDG PET shows
uptake on the plaque, indicating plaque vulnerability.
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Positron emission tomography (PET) is an advanced functional nuclear imaging technique. PET has high diagnostic
accuracy and has been applied for coronary risk stratification using myocardial blood flow quantification. PET imaging also
can be used for vulnerable plaque detection. This review describes recent developments in PET myocardial and vascular imaging.
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