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Phases of evaluation of a novel risk marker. 
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Advantages of CMR 

 No radiation 
 Good safety profile of cyclic Gd chelates 
 Tissue characterization 

 Scar/fibrosis 
 Oedema 
 Iron 
 Fat 

 
 Perfusion and function in a single stop 

 
 Interstitial fibrosis 
 Extracellular volume (ECV) 
 Microvascular obstruction/intramyocardial haemorrage 
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Predicting Late Myocardial Recovery and Outcomes in the Early Hours of ST-Segment  
Elevation Myocardial Infarction: Traditional Measures Compared With Microvascular 
Obstruction, Salvaged Myocardium, and Necrosis Characteristics by Cardiovascular  
Magnetic Resonance 

J Am Coll Cardiol. 2010;55(22):2459-2469. doi:10.1016/j.jacc.2010.02.033 
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Scar correlates with survival 



Prediction of functional recovery 

Kim: NEJM 2000 
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STICH Trial: the end of imaging-
guided revascularization? 

Velazquez, E. J. et al NEJM doi:10.7326/M13-1380 

N =1,212 N =601 

0.64 (95%CI: 0.48 - 0.86); P = 0.003   P=0.21 after adjusting for baseline variables 

Bonow, R. O., et al. NEJM, 364(17), 1617–1625.  



STICH Trial: the end of imaging-
guided revascularization? 

 SPECT  presence of ≥11 viable segments (≥65% of the 
entire left ventricle). When ≥7 segments were nonviable 
(≥41% of the left ventricle), the patient was considered to 
have insufficient mass of viable myocardium.  
 

 ECHO-STRESS  5 or more segments with abnormal 
resting systolic function but manifesting contractile 
reserve during dobutamine administration. 
 

Bonow, R. O., et al. NEJM, 364(17), 1617–1625.  



http://revived.lshtm.ac.uk/files/
2013/11/REVIVED-
BCIS2_Protocol_V5_21_Octob
er_2013.pdf 

REVascularisation 
for Ischaemic 
Ventricular 
Dysfunction 

Primary Endpoint  
 
All-cause death or hospitalisation 
due to heart failure over the 
duration of the trial (1 – 60 months) 



Perfusion - SPECT 

Hachamovitch, R. Circulation 2003, 107(23), 2900–2907. 
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Perfusion - CMR 
DIAGNOSTIC ACCURACY – CE-MARC trial PATIENTS’ MANAGEMENT – MR-INFORM study 

Greenwood J et al. CE-MARC trial. The Lancet, 379(9814), 453–460. Hussain, S. et al JCMR, 14(1), 65. 

Primary endpoint 
Occurrence of Major Adverse Cardiac 
Events (MACE): Death / Heart attack / 

Need for repeat revascularisation 

Inclusion 
918 pts with stable angina CCS-II  

and 2 RF or + Stress-ECG 
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HCM 

50-70% of patients 
Associated with degree of HT and NSVT 
Predicts clinical events 
 
Published studies underpowered to detect 
association with SCD 



High 
Risk 

Low Risk 

Intermediate Risk 

Established Risk Markers  ICD 
 
Family Hx of SD 
Syncope 
Multiple-repetitive NSVT 
Blunted BP response on exercise 
LVH >= 30 mm 
 

“No risk factor patients” 



Holter NSVT and LGE 

Adabag, A. S.et al. JACC, 51(14), 1369–1374.  Rubinshtein, R., etal. Circulation HF, 3(1), 51–58. 

7x RISK 



LGE and SCD events 

Green, J. J.et al. JACC CV Imaging, 5(4), 370–377. 

Presence of LGE is NOT ENOUGH to manage HCM patients… it is too common! 

Chiribiri, A., Conte, M. R., Gaita, F. 
JACC 57(12), 1402; author reply 1402–3. 



LGE and SCD events 

Chan, R. H.et al Circulation, 130(6), 484–495. 



LGE and SCD events 
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LVH >= 30 mm 
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LGE and event-free survival 

HR of 3.4 (95% CI 1.26 to 9). 

Lehrke, S., et al. Heart 2011, 97(9), 727–732. 
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WATER IMAGING 

DIXON METHOD – selective water or fat imaging 

Images courtesy of Peter KOKEN 

FAT IMAGING 

AQ N T2 F 

RR-interval 



McKenna, Br Heart J 1994 



Marcus, Circulation 2010 



Conclusions 

 Focus is moving from diagnostic accuracy to 
risk prediction and improved patients’ 
management 
 

 Studies made difficult by large populations and 
long follow up required 
 

 LGE can be used in risk prediction and to plan 
patients’ treatment in IHD and HCM 





T2-TSE Early Viability Late Viability 
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