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PET and PET/CT in Clinical Cardiology

Kyoung Sook Won, MD.
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Department of Nuclear Medicine, Keimyung University School of Medicine, Daegu, Korea

Cardiac PET emerged as a powerful tool that allowed in vivo quantification of physiologic processes including
myocardial perfusion and metabolism, as well as neuronal and receptor function for more than 25 years. Now PET
imaging has been playing an important role in the clinical evaluation of patients with known or suspected
ischemic heart disease. This important clinical role is expected to grow with the availability of PET/CT scanner
that allow a true integration of structure and function. The objective of this review is to provide an update on
the current and future role of PET in clinical cardiology with a special eye on the great opportunities now offered
by PET/CT.Korean ) Nucl Med 39(2):124-132, 2005)
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Fig. 1. Schema of the natural history of CAD illustrating the
appropriate  endpoinfts for the evaluation of coronary
vasodilator function. (from Ref. 2) PD, Perfusion defect.
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ilustrating average coronary flow as

graph
determined by PET in patients with dyslipidemia (left) and

diabetes (right) without clinically overt CAD. (from Ref. 57)
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Table 1. Sensitivity and Specificity of PET for Detecting Obstructive CAD

Specificity (%)

Sensitivity (%)

Prior Mi (%)

Radiotracer

Author

100(4/4)
73(11/15)
86(18/21)
78(39/50)
95(39/41)

100(3/3)

100(9/9)

86

90(63/70)
100016/16)
83(50/60)
93(142/152)
83(126/152)
98(47/48)
95(21/22)
89

34
75
Not reported
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Fig. 3. Contrast-enhanced 16-detector row CT coronary angiographic image reveals non-calcified atherosclerotic plaques of the right
coronary artery which have intermediate severity (left). Stress and rest myocardial images obtained with N-13 ammonia demonstrate
that the anatomic stenoses on MDCT are flow limiting (right). The functional PET data gave instant access to the functional significance
of the anatomic MDCT data.
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Table 2. Risk of Cardiac Events for Patients with Moderate to Severe LV Dysfunction and Hibernating Myocardium by FDG PET Compared with Those without

Hibernating Myocardium

Mean LV Lower Upper
Year Viability No. of ejection Fu OR 95% 95%
Author assessment Patients  fraction (%) (mo) Cl Cl
Eitzman et al® 1992 PET 42 34413 12 7.00 1.53 32.08
Di Carli et al* 1994 PET 50 24+7 13 7.00 1.51 32.33
Lee et al® 1994 PET 61 38+16 17 7.66 2.31 25.44
vom Dahl et a®® 1997 Sestamibi/FDG 77 <50 29 1.21 0.22 6.51
Rohatgi et a” 2001 PET 58 2246 25 1.27 0.44 3.66

FU, Follow-up (reflects reported average); OR, odds ratlo; Cl, confidence interval.
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Table 3. Risk of Cardiac Events for Patients with Moderate to Severe LV Dysfunction and Hibernating Myocardium by FDG PET Treated with Revascularization

Compared with Medical Therapy

Fed A d9F APA A2 A8 AA 2 0158 A

Mean LV Lower Upper
Year Viability No. of ejection Fu OR 95% 95%
Author assessment Patients fraction (%) (mo) Cl Cl
Eitzman et al® 1992 PET 44 34+13 12 0.13 0.03 0.59
Di Carli er ol 1994 PET 43 24+7 13 0.19 0.04 0.87
Lee et a 1994 PET 70 38+16 17 0.12 0.04 0.38
vom Dahl et i 1997 Sestamibi/FDG 47 <50 29 0.04 0.002 0.95
Rohatgi et al* 2001 PET 58 2246 25 0.03 0.006 0.17
FU, Follow-up (reflects reported average); OR, odds ratio; Cl, confidence interval.
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Fig. 4. Confrast-enhanced 16-defector row CT coronary angiographic image reveals metalic stent in the mid portion of the left
circumflex artery and widespread moderate calcification. The presence of coronary stent limits the abllify of CT coronary angiography
fo determine the degree of luminal narrowing (left). Stress and rest myocardial images obtained with N-13 ammonia demonstrate

normal myocardial perfusion (right). The functional PET data are very useful for assessing the presence of flow-limiting stenosis within
areas of heavy calcification and prior stenting.
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