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Teaching Goals

• Identify patients who benefit from revascularization in 
addition to optimal medical therapy. 

• Understand clinical distinctions of hibernating, viable, and 
stunned myocardium 

– Tl-201 Rest and 23 hr Redis imaging 

– FDG PET 

• Understand strengths and limitations of STITCH 

• Recognize the prognostic power of PET

• Nuclear cardiology to identify high risk patients

– SCD: Hydroxy-ephedrine 

– Cardiac sarcoid: Fasting FDG  

– Dyssynchrony, benefit of CRT: ERNA and gated SPECT 

Case KiSu

• 76 yo college professor who was admitted to OSH  complaining 
of fatigue, nausea, and loss of appetite for one week.  

• Transferred to SMH/ED; peak Troponin T level was 5.5.  

• While in the hospital he became hypoxic and placed on bipap.  

• EF was 10-15.  

• PMH: CKD, PE, DM Type I, CVA, peripheral neuropathy, 
cholecystectomy, and left leg amputation

• His current medications include ASA, Augmentin, atorvastatin, 
clopidogrel, ferrous sulfate, furosemide, insulin, and metoprolol.  

• Major indication for this study is assessing regional myocardial 
viability.  

• AUC indication 62: Assessment of viability / ischemia  

Case KiSu

Supine

Upright

"KiSu gated TL-201.mp4"

• Myocardial perfusion SPECT imaging demonstrates: (1) Severe 
resting perfusion defects (20% LV) of the apex, apical septal, basal 
inferior and mid-inferior wall regions.  (2) Late redistribution imaging 
is pending to assess regional myocardial hibernation and viability. 

• ECG gated myocardial wall motion study shows: (1) Normal LV 
volume indices; (2) Mild to moderate reduction of LVEF with diffuse 
dysfunction worst in the apical and apical septal region.  LVEF = 
41%; EDVI = 47 ml/m2; ESVI = 28 ml/m2. 

• 24 hr redistribution imaging was performed (AUC indication = 62): 

Case KiSu



2

Page 2

Case KiSu Outcome 

• Stress test cancelled due to 10% myocardial hibernation and 
viability superimposed on 10% infarction with known severe 2 
VD after MI and LVD

• The patient underwent successful multivessel PCI with rotational 
atherectomy assisted DES of LAD and the dominant LCX. 

• Medical Rx: high-intensity statin, lisinopril and metoprolol 
succinate. 

• 4 months later, doing well 

– free of any anginal heart failure symptoms

– most recent echocardiogram demonstrated ejection fraction ~ 53% 

– remains on appropriate antiplatelet therapy with aspirin and 
ticagrelor

Case 2: Patient with severe aortic 
stenosis, LV dysfunction, 3 VD 

What can nuclear cardiology offer? 

How and Why is the LV Struggling with AS, Low EF, 3 VD? 

• AVR: Aortic stenosis or cardiomyopathy? 

• Gradient? Contractile Reserve? Wall stress? LVESVI? LA Volume Index? LV 

SVI? Regurgitant volume? 

• Cardiomyopathy (Low EF + 3VD): Benefit of Revascularization 

• How much scar? 

• How much ischemia?  

• Stress ischemia 

• Rest ischemia 

• Who benefits from device therapy to enhance 

• Mechanical (CRT) ventricular function? 

• Denervated Viable Myocardium (ICD)? 

RNI + CMR

RNI

CMR

RNI = Radionuclide Imaging = 
SPECT + PET ECG Gated 

Perfusion, Metabolism and / or 
Function 
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MRI Hyper-enhancement
Contractile Recovery Post-Revascularization

Kim et al NEJM 2000; 343: 1445-53

Transmural Extent of Hyperenhancement (%)

Contractile
Improvement 

(%)

0 1-25 26-50 51-75 76-100

n=41 patients
804 segments

0

20

40

60

80

100

Kwon DH, et al JACC Cardiovasc Imaging. 2009 Jan;2(1):34-44

MRI-Scar predicts outcome, 
but what about interaction with revascularization?

Remodeled
‘Normal’ 

Stunning Hibernation

Non-viable
SCAR

Dysfunctional Myocardium

Viable
(Recoverable)

REVASCULARIZE

Relationship between contrast 
enhanced MRI and FDG in 
dysfunctional myocardial 
segments

Hibernating, viable 
myocardium predicts 

recovery  by PET 
perfusion / 18F-FDG 

mismatch

Agreement and disagreement between CE MRI and 18F-
FDG

Roes SD Eur J Nucl Med Mol Imaging 2009;36:594

Kaandorp TAM Heart 2005;91:1359

Subendocardial 
scar by CE MRI

Ischemic Jeopardy = 
Stress induced ischemia + Hibernating viable myocardium

Functional recovery of stress induced ischemia:
> 7% Ischemic jeopardy (Rb-82 PET) 
> 10% Ischemic jeopardy (Tc-99m MIBI SPECT) 
No prior MI (small degree fibrosis) 

Functional recovery of Hibernating viable myocardium:
>7% PET Perfusion / FDG metabolism mismatch 

D’Egidio et al, JACC Cardiovasc Imaging 2009 Sep;2(9):1060-8

The Evidence: Predicting Recovery of Struggling 
Ischemic LV with Revascularization 

Hachamovitch R EHJ 2011

Hachamovitch R EHJ 2011

Taqueti V ACC 2014
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Hachamovitch R European Heart J 2011

N = 13,969

SPECT and Risk of Cardiac Death Hachamovitch R et al. 
Eur Heart J 2011

No Prior CAD Prior Revasc, No Prior 
MI

Prior MI <10% Defect

Rb-82 PET MPI 

Rest

36 Hr 
Redistr

Rest

36 Hr 
Redistr

Rest

36 Hr 
Redistr

DaPr

LVEF = 25% 

DaPr

LVEF = 25% 

Schinkel et al. Curr Prob Cardiol 2007; 32: 375-410
Buckley O, Di Carli M Circulation 2011;123:444-450

Sensitivity and Specificity of 
Different Hibernation/Viability Methods

Sensitivity

*p<0.05 better vs others

*p<0.05 worse vs others

Specificity

* p< 0.05 vs others

*

**

*
**

Dobutamine Echo - Contractile Reserve – most specific;

FDG PET - most sensitive
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FDG PET-Guided Therapy vs. Standard Care
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PET

HR=0.34, 95% CI = (0.16, 0.72), p=0.005

HR = 0.34; 95% CI = (0.16,0.72); p = 0.005

Outcome Benefit can be achieved with FDG PET in a centre with 
access, experience and integration with clinical teams.

Abraham et al, J Nucl Med 2010;51:567-74.

Ottawa-FIVE Subgroup - Composite Event Free Survival
Patients with FDG PET-assisted management vs Standard Care
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Revascularization and Mismatch Interaction

Increased Hibernation = Increased benefit from revascularization

D’Egidio et al, JACC Cardiovasc Imaging 2009 Sep;2(9):1060-8 
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Clements IP et al. 

JNC Jan /Feb 2006 

• RV and LV volumes and 
EF can be measured 
simultaneously by a 
method based on SPECT 
ERNA.

• Quite reproducible,

• Provided measures of 
RV and LV volumes and 
EF similar to those 
obtained with EBCT.

Mayo Clinic

U R M C 
CARDIOLOGY

Correlation Analysis of LV Volumes 
and EF: FDG PET vs. Cardiac MRI
Schaefer WM. JNM 2004, 45:74-79. 

4D-MSPECT

U R M C 
CARDIOLOGY Wexler O et al. J Nucl Cardiol. 2009

ECG-gated SPECT MPI: Risk Adjusted Cardiac Events by Gender 

Soman ACC 2014 
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PAREPET

• Echocardiography +/- dobutamine to define critical A.S. and value of AVR 

• PET/CMR quantify LV scar: AVR 5 yr survival ~88% MF<2.5%, ~44% 

MF>2%  

• Use SPECT / PET perfusion / metabolism imaging of ischemic 
cardiomyopathy to assess myocardial ischemic jeopardy = stress ischemia +
hibernating viable myocardium >7% LV mass 

• Define benefit of device therapy in ischemic cardiomyopathy: 

• ECG-gated SPECT to assess dyssynchrony for CRT (Friehling Circ Res 2011) 

• Sympathetic denervation (HED PET) in Viable Myocardium (N13 NH3 + FDG  
PET) to select optimal ICD candidates (PAREPET) 

Conclusions: CMR AND SPECT / PET TO SEARCH AND 
RESCUE THE STRUGGLING (LOW EF, 3VD, AS) 

VENTRICLE 

Teaching Goals

• Identify patients who benefit from revascularization in 
addition to optimal medical therapy. 

• Understand clinical distinctions of hibernating, viable, and 
stunned myocardium 

– Tl-201 Rest and 23 hr Redis imaging 

– FDG PET 

• Understand strengths and limitations of STICH 

• Recognize the prognostic power of SPECT and PET MPI 

• Nuclear cardiology to identify high risk patients 

– SCD: Hydroxy-ephedrine   

– Dyssynchrony, benefit of CRT: ERNA and gated SPECT 
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