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Definition of myocardial 

viability

� Viable myocardium

� Dysfunctional but viable myocardium

� Potential to recover after revascularization

� Viable myocytes

� Scar tissue

� No improvement after revascularization

� Large extent of fibrosis



Myocardial viability

� Myocardial Hibernation

� Perfusion declines

� Contractile function decreases

� Myocardial Stunning (Repetitive)

� Transient ischemic episode, prompt 

normalization of perfusion but delayed 

recovery of contractile function



Pathophysiology
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Frequency of viable 

myocardium

53% improved in 105 studies

Bax JJ, Heart 2004;90(Suppl V):v26–v33.



Gold standard for viability

� Improvement of function after 

revascularization

� LVEF rather than regional function

� Substantial amount of viable myocardium

� Survival 

� Prevention of remodeling, arrhythmia, 

sudden cardiac death



Characteristics of viable myocardium

Bax JJ, Heart 2004;90(Suppl V):v26–v33.



Myocardial SPECT



Kitsiou AN, 1998 Circulation
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Prediction of functional recovery with 

Tl-201

Bonow, 1999 

9 studies
N=295 

4 studies
N=83 



PET



Positron Emission Tomography

� 방사성 핵종

� 18F-fluorodeoxyglucose(FDG) : 포도당 대사

� 11C-palmitic acid : 지방산 대사

� 13N-ammonia : 혈류량 측정

� 82Rb(rubidium) : 혈류량 측정



� 임상 응용
� 정상 심근

공복시 : 지방산 대사가 주로 일어남.  
11C-palmitic acid의 균등한 섭취

식사 후 : 일시적으로 포도당 대사가 항진
18F-FDG 섭취

� 심질환
13N-ammonia: 혈류 검사
18F-FDG: viability study



FDG
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18181818FFFF----FDGFDGFDGFDG

18181818FFFF----FDGFDGFDGFDG----6P6P6P6P

Hexokinase

GLUT-1

More basal characteristics than contractile reserve



Comparison of Perfusion and metabolism 
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FDG PET 
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Accuracy of FDG PET in regional 

function improvement

Bax et al, JACC 1997
12 studies, N=332 

88%

73%
76%

86%



Prediction of LVEF Improvement
25 studies, 772 patients

Schelbert HR, Seminars in Nuclear Medicine 2002

LVEF < 35% LVEF > 35%



Prognosis
Meta-analysis of 24 studies(3088 patients)

Allman KC, JACC 2002
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Prediction of Heart Failure Symptoms 

Improvement

Di Carli, Am J Cardiol 1994

Non-viable Viable



How much viable myocardium needed 

for LVEF improvement?

Bax JJ, J Nucl Med 2001 
20-30% of LV



Gerber 2001 Eur Heart J
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Courtesy of Cho IH 
Yeoungnam University



Comparison of MRI with FDG PET

Wu Y-W et al. JNM 2007
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Wu Y-W et al. JNM 2007



Wu Y-W et al. JNM 2007

PPV: 72.4%
NPV: 78.6%

PPV: 76.6%
NPV: 96.7%



Higuchi et al, JNM 2007



PET/CT



Conclusion

� Viability study: function, symptoms, 

remodeling, prognosis 

� FDG PET

� Respiratory gating, EKG gating

� Fusion software: with CT, MRI, SPECT

� 64 slices CT: vascular information

� 보험




