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Radiopharmaceuticals Used in Cardiac Imaging

Kyung Hoon Hwang, M.D." Yong-An Chung, MD.>, Byeong-il Lee, PhD., YuKyung Lee, MD."
Min Kyung Lee, MD." and Wonsick Choe, MD.

'Departments of Nuclear Medicine, Gachon University Gil Hospital, Incheon; 2Department of Radiology, Incheon St. Mary’s
Hospital, The Catholic University of Korea, Incheon; *Chonnam National University Hwasun Hospital, Hwasun; Korea

Many radiopharmaceuticals have been developed and wildy used in the imaging cardiac function. Myocardial
perfusion imaging (MPl) is a well established noninvasive method of assessing coronary blood flow and has been
widely used in patients diagnosed or suspected with coronary artery diseases. The innovation of radioph-
armaceuticals used in the cardiac imaging is one of the most important contributors to the development of
nuclear cardiology. Thallum-201 and various technetium-99m agents have been globally used for myocardial
perfusion SPECT, and N-13 ammonia (13NH3), rubidium-82 (BZRb), 0-15 water (H,"0) for myocardial perfusion PET.
As well as the cardiac perfusion studies, new radiopharmaceuticals that visualize fat metabolism or receptors of
the sympathetic nervous system have successfully been applied to clinical practice. Useful information can be
obtained for diagnosing coronary artery disease, evaluating patients” condition, or assessing therapeutic effects. In
this review, we describe the characteristics and clinical usefulness of radiopharmaceuticals used for cardiac SPECT
and PET. (Nucl Med Mol Imaging 2009;43(3):174-178)
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Table 1. Radiopharmacueticals Used in Myocardial Perfusion SPECT
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T-201 Tc-99m MBI Tc-99m Tetrofosmin
Closs Element Isonitrile Diphosphine
1% Pass Extraction fraction 85% 65% 67%
| extraction efficiency with flow Yes Yes Yes
Cardiac uptake 3-4% 1-2% 1-2%
Redistribution Yes Slow Minimal
Membrane transport Active Passive Passive

Uptake mechanism ATPase pump

Mitochondrial transport Mitochondrial transport

Myocardial T1-201
(% initial normal)

Stress

Figure 1. Thallium-201 redistributes in the myocardium as time
goes by.
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Table 2. Physical and Biological Characteristics of PET Perfusion Agents

N-13 ammonia Rubidium-82 O-15 water
Physical half-life 10 min 78 sec 2 min
Positron path (mm) 0.7 2.6 1.1
Production cyclotron generator cyclotron
Myocardial extraction 80% 50-60% ~100%
Dose (mCi) 20 60 60
WB? Radiation Dose (mSv) 1.66 0.962 2.52
Target organ bladder kidneys heart
Organ Radiation Dose (mSv) 5.2 19.8 49
whole body
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