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mortality

Risk of surgery is high
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Incidence of Viability
Nuclear imaging

N=560 pts
LVEF <35%

52%
Nonviable

48%
Viable

Schinkel et al. Updated 2008
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Features vs techniques

• Metabolism (glucose, FFA’s): FDG, BMIPP

• Intact cellmembrane: Tl-201

• Intact mitochondria: Tc-99m 

• Intact perfusion: Tl-201, Tc-99m, MCE

• Contractile reserve: stress 	
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FDG imaging:
the tracer

Pirich C et al. 1999



Techniques, FDG

• FDG: marker of glucose utilization

Hypoperfused myocardium with FDG uptake = viable
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Thallium-201 rest-redistribution

• Early uptake is perfusion
• Late uptake is cellmembrane integrity



NTG

NTG

SHORT AXIS VLA

Resting Tc-99m MIBI,  
Nitrate Enhanced

Cuocolo A.

Rest

Nitrates



Dobutamine Echo / MRI

• Akinetic but viable tissue
– Can have contractile reserve

• During dobutamine infusion

– Contraction improves

– And can be visualized by echo/MRI
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• Low-dose dobutamine
infusion

• Detect contractile reserve

• Low-dose dobutamine
infusion

• Detect contractile reserve

Rest LDD

Chronic LV Dysfunction - MRI Chronic LV Dysfunction - MRI 



Delayed hyperenhancement
Contrast-enhanced MRI 

• DE = myocardial scar
• Resolution allows assessement of

– transmural extent of scar

• DE = myocardial scar
• Resolution allows assessement of

– transmural extent of scar



MRI – DE, transmurality



Bulls-Eye Visualization 
DE-Area



Viability assessment

��� � What can we predict?

– Improvement of

• Regional LV function

• Global LV function

• Prognosis

.... after revascularization



What’s in the literature?
N=105 studies, 3003 pts
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The extent of viable myocardium on FDG imaging
predicts the improvement in LVEF post-revascularization

Bax et al. JNM 2001

Nr of viable segments
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Data based on 20 studies (n=2362 pts)

n=377 n=572 n=342 n=458

Curr Probl Cardiol 2007



What else is important?

• Coronary arteries
• Regional, global function
• Ischemic mitral regurgitation
• Aneurysms
• LV thrombus
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Clinical Case

Male, 62 yrs
• 1987: Infero-postero-lateral infarct
• 1988: Repeat inferior infarct
• 1994: Antero-septal infarct
• 1996: CABG: LIMA-graft LAD, 

venous graft MO-LCX and RDP/RCA
• 1997: Non-sustained ventricular tachycardia

Co-morbidities
• Diabetes Mellitus II
• COPD
• chronic renal failure (creatinine 300 micromol/l)



Clinical Case

Male, 62 yrs

• Reduced exercise capacity
• NYHA III
• Dizziness / Hypotension

• Weight 53 kg, length 1.64 m
• RR 85/45 mmHg
• Holosystolic murmur 3/6 apex



RSR 60/min, PR 200 ms, QRS 240 ms, LBBB



Severe heart failure

CAD: viability? 

LV shape and severe MR?

ICD needed?

CAD: yes or no?

LV function and size?
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CAD: yes or no?



Future? Non-invasive angiography?
3T MRI

Future? Non-invasive angiography?
3T MRI



LAD: normal, 

intramural course mid
LCx: normal

Future? Non-invasive angiography?
320 MSCT

Future? Non-invasive angiography?
320 MSCT



LV function and size?



LV function and size?
Other techniques? 



LV function and size?
Other techniques?



LV function and size?
Other techniques?



Severe MR?

TTE TEE



Severe MR – other techniques?



Severe MR – other techniques?

3D TTE



Severe MR
Importance of MV anatomy

3D TEE



Severe MR 
Importance of MV anatomy



RA

RV

PC
AC

A1A2A3

P3
P2

P1

MSCT: Study of Mitral Valve Geometry

A3 P3

MVTht 3

A2
P2

MVTht 2

A1
P1

MVTht 1



LV shape?

Pre-op

Post-op



LV shape? – other techniques



Is there viability? 

FDG

Perf



Turku PET Centre, Finland

Viability assessment - Future? 



Turku PET Centre, Finland

Viability assessment - Future? 



ICD needed?
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ICD shocks in primary and secondary prevention 

N=250 pts, CAD

92% previous MI

Follow-up 3.8 years

Recurrences:
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N=720 pts, MADIT II

Follow-up 21 months

Recurrences:

Moss et al. Circ 2004 Van der Burg et al. HR 2004

ICD needed?



��	��$���$	
���&��
��� �&�
�������
����������� �� ��� �����

��%���$	��	��������%��	����&������'

!��(	�����%�)��	

*���$���	�����������
*���$���	$����������

*+������	��	����
���
�����

*������	��	�������%�)�$	
+&	
��*�&��
���	�����	��$��,�



Late MIBG Score to Predict 
VA during EP
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Sensitivity = 83%
Specificity = 70%

37

Bax et al. Circ Imaging 2008



Back to the patient:
Summary of Findings on cardiac imaging

• Severe, diffuse 3-vessel CAD

• Poor run-off bypass grafts – no stenoses

• LVEF 15%, LV dilatation, no aneurysm

• Scarred segments: inferior, posterior, anterior

• Viable segments: lateral and septal

• Severe mitral regurgitation

• NYHA III, QRS 240 ms



Treatment strategy

• Not eligible for revascularization (poor coronary 
anatomy)

� Viability would justify revascularisation but 
it is not feasible
� Mitral regurgitation would justify surgery but 
risk too high

• Patient meets criteria for ICD / CRT because of
NYHA III
LVEF <35%
QRS width >120 ms


