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Nuclear Imaging: SPECT and PET

Before PCI
Culprit vessel identification
Viability study

After PCI
Restenosis detection



Role of SPECT before PCI 
Documenting ischemia
Determining the functional impact of the lesion

Stratify risk in 25‐75% stenosis

Identifying the lesion responsible for the ischemic 
symptom: ‘Culprit lesion’ (>80%)

Selection of patients to perform PCI
Based on CAG alone vs. considering of ischemia
No ischemia  low risk



Anterolateral defect by intermediary a. stenosis

Supplying vessel
Perfusion defect



Anteroseptum defect-diagonal branch
Myocardial bridging-insignificant



Apical anterior wall defect
Stenosis in mid LAD and diagonal branch





RCA



Anterior wall, inferolateral wall
LAD diagonal, LCX 



Nuclear imaging for 
viability

Preserved cell membrane integrity
Thallium
MIBI, tetrofosmin

Preserved cell metabolism
FDG (glucose)



Frequency of viable myocardium

About 50%
Bax JJ, Heart 2004;90(Suppl V):v26–v33.



Pathophysiology of ischemic LV 
dysfunction
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Schelbert et al
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Rest perfusion Stress perfusion Rest FDG

Transmural MI ↓↓↓ ↓↓↓ ↓↓↓

Non-transmural
MI

↓, ↓↓ No change or 
further decrease

↓, ↓↓

Hibernation ↓ or ↓↓↓ No change or 
further decrease

normal

Repetitive 
stunning

normal Further decrease normal

PET patterns of myocardial viability PET patterns of myocardial viability 
assessmentassessment



FDG PET 
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Pre-PCI Post-PCI
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Viability and outcome
Meta-analysis of 24 studies(3088 patients)

Allman KC, JACC 2002
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Following PCI



MPI after PCI

Symptom: unreliable index of restenosis
MPI after PCI: 3‐12 months after PCI

Sensitivity: 79‐89% 

Prognostic value of MPI after PCI (Parisi et al, 
JACC)

Mortality
Reversible: 20%
Normal or persistent: 7% 



Giedd KN et al, JACC 2003



Zellweger MJ et al. 2003 JACC

6 month SPECT after PCI

Residual ischemia (SDS) – prognostic value following PCI



Conclusion

Fusion software
Detecting ischemia
Culprit vessel
Restenosis

Viability
Perfusion‐metabolism mismatch



Thank you for your attention!



Advantages of nuclear imaging

Myocardial perfusion (stress/rest)
Quantitative analysis
Accurate
Reproducible

Myocardial metabolism



FDG



Beanlands et al 2007 JACC



Summary in following PCI

< 3 months: 
high false‐positive
Limited role

3‐6 months
Normal MPI exclude restenosis
Abnormal MPI  angiography

> 6 months
Accurate to diagnose retenosis



Why viability study?

Morbidity and mortality of revascularization 
with low EF remain high

Need to determine risk vs. benefit

Revascularization helps low EF with minimal or 
no angina?



End points for clinical 
effectiveness

Improvement of regional LV dysfunction
Improvement of global LV dysfunction 
(LVEF)
Improvement of heart failure symptoms
Improvement of survival



Characteristics of viable myocardium

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



Rest-redistribution Tl-201

20% enhanced detection of viability by late imaging

Thallium
Stress
SPECT

RD
SPECT

Delayed
SPECT

24 hours

Thallium
Rest
SPECT

RD
SPECT

Delayed
SPECT

24 hours



PET prediction of post-op LVEF 
improvement: 25 studies, 772 patients

Schelbert HR, Seminars in Nuclear Medicine 2002



Improvement of Heart Failure 
Symptoms by treatment

Di Carli, Am J Cardiol 1994





After PCI

Restenosis
1/3 of patients
1/2 of restenosis: asymptomatic
45% of chest pain: no stenosis

Disease progression
7% per year

Annual risk of a major adverse cardiac events 
following PCI: 5‐7% 



RCA proximal



Schuijf JD, Bax JJ, Heart 2008


