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심장 PET 영상분류

•심근대사영상
•심근관류영상
•교감신경영상
•심근경색 / 고사영상
•저산소영상
•분자영상
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Table 1. Physical and biological characteristics of PET perfusion agents

N-13 ammonia Rubidium-82 O-15 water

물리적반감기 10분 78초 2분

양전자 진행거리
(mm)

0.7 2.6 1.1 

생산방법 cyclotron generator cyclotron

심근추출효율 80% 50-60% ~100%

용량 (mCi) 20 60 60

전신피폭선량 (rem) 0.166 0.0962 0.252

주요피폭장기 bladder kidneys heart

장기피폭선량 (rem) 0.52 1.98 0.49

Cardiac PET perfusion tracersCardiac PET perfusion tracers



N-13 Ammonia (NH3)
• Neutral ammonia (NH3) diffuses across 

plasma and cell membranes
• Trapped in glutamine via the enzyme 

glutamine synthase
• Allows good quality image
• Heterogeneity or mild defects in the 

lateral wall
• Degraded by occasional liver activity





Dynamic Imaging Protocol
• 5 sec X 12 frames
• 10 sec X 6 frames
• 20 sec X 3 frames
• 30 sec X 6 frames

6 min6 min6 min

6 min3 min



Measurement of 
Time-activity Curve

• Manual drawing region of interest (ROI) on image 
data

• Volume of interest (stack of ROIs on multiple slices)
• Template based ROI (VOI)

Ca(t)

CT(t) 



Freely diffusible 
N-13 ammonia space

V (ml/g)

Metabolically trapped
N-13 ammonia

MBF MBF

(ml/min/g)

K1 k2

(ml/min/g)

(ml/min/g) (min-1)

Two Compartment Model



Adenosine

Rest

56/M CC: angina 2003: PCI/stent of p-LAD
2005: insignificant ISR m-LAD



Adenosine Rest



MBF & CFRMBF & CFR

1.26

1.50

0.91 ml/min/g

1.30

MBFMBF--restrest CFRCFR

1.33

1.69

2.34

2.46



Cold Pressor Test (CPT)
: endothelial function test

1 min

One Hand in Ice Water
1 min

Dynamic Imaging (6 min)

13NH3 20 mCi

At rest
Dynamic Imaging (6 min)

13NH3 20 mCi

60 min Break



Abnormal Myocardial Blood Flow Response
in Asymptomatic Smokers

Smokers

0.86
+0.10

0.72
+0.11

Rest   CPT

CPT: cold pressor test Campisi et al.
Circulation, 1998 

0.99
+0.25
0.96
+0.27

Rest   CPT
Non-smokers



Circulation, 2000 

Vitamin C Restores Coronary Microcirculatory Function 
in Smokers



Circulation, 2001 

High Prevalence of Myocardial Perfusion Abnormalities on Positron 
Emission Tomography in Asymptomatic Persons With a Parent or 

Sibling with Coronary Artery Disease
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eNOS genotype modulates the improvement of coronary 
blood flow by pravastatin: a placebo-controlled water 
PET study

Kunnas et al.  J Mol Med 2002



Myocardial Blood Flow after Dipyridamole
vs. Prognosis

in patients with Hypertrophic Cardiomyopathy

Cecchi et al. N  Engl J Med , 2003 
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Myocardial Blood Flow after Dipyridamole
vs. Prognosis

in patients with Dilated Cardiomyopathy

>1.36 ml/min/g 

<1.36 ml/min/g 

<1.36 ml/min/g 

NYHA class I 

NYHA class II, III

Neglia et al. Circulation, 2002 

NYHA class I 

MBF-DP



MBF & CFR MBF & CFR 측정의측정의 임상응용임상응용

1) 관상동맥확장제의효과판정
2) 미만성관상동맥질환의진단
3) 다혈관질환의심한정도평가
4) 관상동맥협착의유의성평가
5) 측부혈행평가
6) 혈관내피기능평가
7) 약제치료효과추적



Nuclear Cardiology 
Programs include

-PET/CT
-SPECT/CT
-Molecular Imaging
-Correlative Imaging
-Pharmacologic Stress
-Read with Experts

세계핵의학회
2006.10.22-27.
KOEX
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