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Sudden cardiac arrest (SCA) 

Norway:  

1/1000 inhabitants/year - 5500/year  

 



Questions 

Greatest challenge in 

cardiology? 

How to predict sudden 

cardiac death? 



Patients after mycoardial 

infarction 

Scar development   

• < 40 years : 60-70% genetic cardiac diseases 

• > 40 years:  Coronary artery disease 

Acute MI   



Prognosis and EF  

 

- Heart failure - CAD 



ICD and EF 

Moss et al MADIT II  

N Engl J Med. 2002 



Post MI 

Who needs ICD? 

 Secondary prevention: 
• Survived heart arrest 

• VT with hemodynamic consequences 

       (AVID, CIDS, CASH) 

 Primary prevention: 
 EF < 35% 

 EF < 40% and   

• Non sustained VT (Holter) 

• VT during an EP test  
      (MADIT2, SCDHeFT) 

• > 40 days after myocardial infarct 
 

ACC/AHA/ESC 2006 Guidelines 



1. Many patients who not fulfill ICD 

indications experience arrhythmia 

2. ICD never in use (1/15) 

Selection of post-MI patients for ICD 



EF 20%, no arrhythmia 



EF 50%, arrhythmia ICD 



Speckle tracking 



Non ST elevation MI 

Courtesy of C Eek, MD 



Non ST elevation MI 
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Peak negative strain  

Methods 

Global strain  
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Peak negative strain  

Average of peak negative strain  

from 16 LV segments 

Cortesy of dr Haugaa 



• 546 unselected patients, known or 

suspected LV impairment 

• 5.2±1.5 years 

• 91 deaths 

 



Global strain – average strain from 16 LV segments 

Mechanical dispersion – SD of duration of systole in 16 LV segments 

Amplitudes or durations? 



Mechanical dispersion 
=SD of TIME to max shortening in 16 LV segments 



Myocardial mechanical dispersion 
85 patients after mycoardial infarction with ICD 

2.3 (0.6-5.5) years follow up 

2010 



Myocardial mechanical dispersion 
85 patients after mycoardial infarction with ICD 

K Haugaa et al, JACC CV Imag 2010 

N=47 N=38 N=23 

2.3 (0.6-5.5) years follow up 



K Haugaa et al, JACC CV Imag 2010 



 



Do they work when 

EF > 35%? 



Prediction of arrhythmia 

Global strain -10% 

P Log rank 0,06 
K Haugaa et al,  

resubmitted JACC 

unpublished 



Mechanical dispersion 

 



JASE 2012 



EF and prognosis 

• Risk prediction of ventricular arrhythmias in patients with 

non ischemic dilated cardiomyopathy (DCM) is 

challenging  

 

• Guidelines for ICD and CRT-D indications are based on 

LV ejection fraction (EF) 

 

• EF is insufficient as an arrhythmic risk predictor 

 

• Myocardial strain by echocardiography can accurately 

quantify ventricular function and has been proven to be 

more accurate than EF  
 

 
 



K Haugaa et al, JASE 2012 



Arrhythmogenic Right Ventricular Cardiomyopathy 
ARVC - Mechanical dispersion 

LV Dispersion  22 ± 8ms 42 ± 13ms* 64 ± 25ms† 

RV Dispersion 15 ± 8ms 33 ± 20ms* 53 ± 25ms† 

Asymptomatic 
mutation carrier 

ARVC patient Healthy 

Mean±SD, Bonferroni Post hoc correction 

*P<0.01 compared to healthy controls 

† P<0.01 compared to healthy controls and asymptomatic mutation carriers 

Sarvari et al , EHJ 2011 



Circ 2007 



Summary 
 Heterogeneity of cardiac 

contraction seems to be a marker 
of increased arrhythmogenecity 

 

 Mechanical 
dispersion:  
 a promising parameter for 

predicting malignant arrhythmias 

 time consuming 

 more studies should be done 

 

 Global strain: 
 

 an excellent parameter 
for quantification of 
myocardial function 

 it will replace the current 
method for assessment 
of LV function 

 can predict prognosis 

 an excellent tool to 
predict sudden cardiac 
death 


