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Imaging Assessment of 
Viability
Anthony DeMaria
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Myocardial Viability and Scar
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Viability by Delayed Reversibility
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PET for Viability
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PET for 
Viability
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BSLN 10mcg

Dobutamine Stress Echo for Viability
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DSE: The Biphasic Response
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63 yo man for post-MI risk stratification  No 
pain or ST changes at 11 METs
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Bax et al; Curr Probl Cardiol , 2001 

Comparative Accuracy of Imaging for Viability

Sens

Spec
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Comparative ROC for Identification of Viability

Bax et al; JACC. 1997
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Marwick, Heart. 2003

Cardiac Imaging for Viability
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Post Infarction No Perfusion
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Viability by MCE vs LV Function

Ragosta et al, Circ; 1994
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Viability by MCE

Ragosta et al, Circ; 1994
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Viability by Contast Echo

Absent – Nonviable Patchy - Viable
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Authors Imaging type Sensitivity (%) Specificity (%) Pts

Janardhanan (2005)         Low Ml                    82                      83                 42
Hickman (2005)                Low Ml                    83                      78                 56
Senior (2003)                    High MI                   62                      85                 96
Greavea (2003)                Low Ml                    88                      74                 15
Aggeli (2003)                    High MI                   87                      72                 34
Janardhanan (2003)         Low MI                    92                      75                 50
Hillia (2003)                      Low Ml                    86                       44                33
Hillis (2003)                      High MI                   80                       67                38
Lepper (2002)                  High MI                   94                       87                 35
Main (2001)                      Low Ml                    77                      83                 34

Mean       83 75 (n 430)

MCE for Myocardial Viability Post MI
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Why is MCE Not Clinical?

• Images still inadequate in difficult patients

• Pulsing sequences still complex

• No agreed upon protocol exists

• Quantitation still has limited reproducibility

• Multicenter studies are not published

• No reimbursement
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Myocardial Scar by Cardiac MRI
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Scar by Delayed Enhancement by MRI
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Scar by Delayed Enhancement MRI
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Kim et al; NEJM, 2000

MRI Transmural Enhancement and Improved Contraction
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Klein et al; Circ, 2002

Scar by Delayed Enhancement MRI
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Accuracy of 50% DEMRI for Viability

Study
No. of 
patient M age EF

Segments
recovered Sensitivity Specificity

Kim 41 88 63 43 N
A

4
2

53 97 (411/425) 44 (211/379)

Lauerma 10 80 69 44 1
0
0

7
0

66 62 (NA) 98 (NA)

Selvanayagan 52 87 61 62 N
A

5
0

59 95 (326/343) 26 (71/269)

Wellnhofer et 29 93 68 32 N
A

9
3

NA 90 (111/124) 52 (85/164)

Average 33 87 65 45 N
A

6
4

59

Weighted mean 95 45

LVEF, left ventricular ejection fraction; MI, myocardial infarction; MVD, multivessel disease. NA, not available.
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What’s the optimal imaging technique 
to identify viability?
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Perfusion and Contractile Reserve Diverge in Dysfunctional Myocardium

Sloof et al; Nucl Med Commun, 2002  
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Contractile Reserves Depends Upon the State of Viable Myocardium
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What Imaging Mode for Viability?

• Nuclear and echo fairly equivalent
• Echo better spec ; nuclear better sens

• Local expertise, availability, cost are important factors

• CMR limited by metal devices and arrythmias
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Myocardial Viability (Scar)

• Radionuclides  and echo the standard
• MRI redefining the issue 

• delayed enhancement

• CT Angio wait and see

40

Does viability predict benefit?
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Medical Rx
Revascularization

Allman et al; JACC, 2002

Viability Imaging and Response to Therapy
(Meta-analysis of 24 studies)
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Allman et al; JACC, 2002

Myocardial Viability in CAD: Detection and Treatment
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Interaction of Viability and Response to Therapy

(Meta-analysis of 9 studies with interaction data)

OR= 2.76

Borque et al; Amer Heart J, 2003
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Value of Viability in STICH
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Viability and Therapy

• Medically treated patients have the lowest survival 
rate

• Data demonstrate significantly improved survival with 
revascularization

• Viability predicts improvement in regional LV function
after revascularization

• Viability imaging (extent) predicts improvement in 
global LVEF after revascularization.

• Symptoms and exercise capacity after 
revascularization appear modestly related to preop 
presence/extent of viability

In patients with viability by any technique:
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