Assessment of
Myocardial Perfusion
by PET




PET radiotracers for myocardial perfusion
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O-15 Water PET

Cyclotron produced, T1/2 = 2 min, Poor resolution



Observed mixed data

Hidden independent component
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N-13 ammonia PET
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M/76, 1 vessel disease

Tc—99m sestamibi MPS N—-13 ammonia PET
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PET/CT
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PET vs. SPECT

* Sensitivity and specficity of detecting an individual coronary
artery stenosis ( > 50% in coronary angiography )

— PET/CT: 91% 89%, SPECT: 65% 82%

* Number of segments with stress and rest uptake difference
over 10 %

— 42 segments (43%) in N-13 ammonia PET/CT

— 16 segments (16%) in Tc-99m Sestamibi SPECT
(p<0.01)

Cho et al. 9" WCNMB, 2006



56/M CC: angina 2003: PCl/stent of p-LAD
2005: insignificant ISR m-LAD
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MBF & CFR

MBF-rest Flow Reserve



Cardiac Metabolic Tracers for PET
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MBF[acetate] (ml/g/min)
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F-18 tetraphenylphosphonium (TPP]
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Clinical Applications



Myocardial Blood Flow after Dipyridamole
vs. Prognosis
in patients with Dilated Cardiomyopathy
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Cold Pressor Test (CPT)

- endothelial function test
At rest

Dynamic Imaging (6 min)
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Abnormal MBF Response
in Asymptomatic Smokers
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eNOS genotype modulates the improvement of

coronary blood flow by pravastatin: a placebo-
controlled water PET study
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PET for Evaluation of Differential Myocardial Perfusion Dynamics
After VEGF Gene Therapy and Laser Therapy in End-Stage Coronary
Artery Disease (J Nucl Med 2004; 45:1437-43)

VEGF gene Laser (DMR)
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Localized Stenosis

Diffuse Narrowing

Circulation 2000 101:19371-9
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Rb-82 PET after
Dipyridamole Stress
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Perfusion and Myocardial Viability

6 min

N-13 ammonia




ROC analysis of N-13 ammonia PET for Myocardial Viability
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Kinetics of Rb-82 and Myocardial Viability
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Mismatch

Rb-82 washout vs. F-18 FDG for Viability
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Gold Standard for Myocardial Viability

Viable Non-viable
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Accurate Comprehensive Diagnosis
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Number of PET studies in Korea
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