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Evaluation of Myocardial Blood Flow and Coronary Flow Reserve Using
Positron Emission Tomography

Byeong-il Lee, PhD., Hee-Seung Bom, M.D., PhD.

Department of Nuclear Medicine, Chonnam National University Medical School, Gwangju, Korea

Positron emission tomography (PET) serves as a gold standard for noninvasive in vivo measurement of myocardial
blood flow (MBF) and coronary flow reserve (CFR). CFR can be defined as the ratio of maximally vasodilated MBF over
its basal flow. It is an important parameter for the evaluation of functional severity of coronary stenosis and
prognositification in various diseases such as dilated cardiomyopathy.
maceuticals for measuring MBF and CFR, This review introduces imaging techniques and its clinical utility. Cardiac
application of PET and PET/CT is expected to be increased in near future{Korean J Nud Med 3%2):118-123, 2005)

UNH;, H"0, #Rb are widely used radiophar-
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Table 1. Physical and biological characteristics of PET perfusion agents

UKL ETETEE 0180 HZER 3 2dEY ER0UIs BI

N-13 ammonia Rubidium-82 0O-15 water
Physical half life 10 min 78 sec 2 min
Positron path (mm) 0.7 26 1.1
Production cyclotron generator cyclotron
First pass myocardial extraction 80% 50-60% ~100%
Dose (mCi) 20 60 60
Whole body exposure (rem) 0.166 0.0962 0.252
Critical organ Bladder kidneys heart
Critical organ exposure (rem) 0.52 1.98 0.49
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Fig. 1. Dynamic acquisition was performed during é minutes. Last six frames were acquired for 30 seconds each. Blood flow sequence
was moved from right ventricle fo leff ventricle and then myocardium.,
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N-13 ammonia PET

Adenosine

Adenosine

Fig. 2. A 56-year-old male patient who complained persistent chest
pain  despite anti-anginal  medication.  Coronary  angiography
showed no significant stencsis. N-13 ammonia PET shows mild
reversible perfusion defect in apex (arows). Resting myocardial
blood flow (MBF) in apex, left anterior descending artery (LAD), left
circumflex (LCx), and right coronary artery (RCA) fenitories are 1.26,
1.5, 0.91, and 1.3 ml/min/g, respectively. Coronary flow reserve (CFR)
in those areas are 1.33, 1.69, 2.34, and 2.46, respectively.

©

Fiq. 3. The myocardium factor images were separated from
H>°O dynamic PET. Rest (), cold pressor (), and adenosine
stress (¢) images were obtained from a 25-year-old young male
volunteer. Myocardial blood flows were 0.88 ml/min/g at rest,

1.41 mi/min/g on cold pressor, and 4.57 ml/min/g on adenosine
stress.
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