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Acute Myocardial Infarction –the clinical questions  

• Presence and the extent of  area of risk  and necrosis 

 

-  Function  

-  Infarct Imaging  

-  Viability  

 

• Presence of ischemia (IRA stenosis, ischemia at distance) 

-  Function 

-  Perfusion 

 

-  Establishing prognosis 

-  Choosing the correct therapy 
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The role of  echocardiography  on estimation pts with AMI   

Sens.80-90 %, 

Spec. 80-90 % 

for nontransmural AMI 

 

Sens.  90-95%,  

Spec. 80-90% 

 for transmural AMI 

Conventional Echo  

Horowitz et all, Circ.1982 



Acute Myocardial Infarction – Echo in ED / CCU 

• Detection of  AMI : 

 -   2D  echo – regional wall motion abnormalities 

  high Sens, low Spec. for detecting AMI ( PPV:  30%) 

-    Rest WMSI > 1,7 > perfusion defects > 20% 

-    MCE > Perfusion defect 

 

• Detection of mechanical complications of AMI 

 

-    LV failure and remodelin 

-    RV infarction 

-     Free wall rupture,ventricular septal rupture (VSD), papillary 

muscle  rupture (masive MR) 

-     Ischemic MR 

 



    AMI – the role of noninvasive imaging  

• Anatomical Imaging:  Non-invasive Angiography  

 

   -  TTE / TEE 

   -  Multislice  CT  

   -  MRI  

 

•  Functional Imaging: hemodynamic consequences of AMI 

Acute phase 

1.   Doppler , TDI, 2DS  

2.   Myocardial Contrast Echocardiography  

3. SPECT  

4. c MRI  

 

Sub acute and chronic phase  

 

 1+2+3+4  and  

5.  Exercise or DSE  

 

EchoCG   



 Myocardial infarction:  Clinical Applications of Strain Imaging 

•  Detection of myocardial ischemia 

 

• Assessment of myocardial viability  

 

• Detection and sizing of myocardial 

infarction  

 

• Prediction of post- MI arrhythmias   
 

 



 Myocardial infarction:  Clinical Applications of Strain Imaging 

•  Detection of myocardial ischemia 

 

• Assessment of myocardial viability  

 

• Detection and sizing of myocardial 

infarction  

 

• Prediction of post- MI arrhythmias   
 

 



Tissue Doppler Imaging 

Pros: 

• 1D tool to assess the velocity of the myocardial 
dislpacement  

• studies have proven  relevant of the  in 
assessment      myocardial viability 

 

Cons: 

• angle dependent 

• possible noise artifacts 

• no segmental assessment 

 



Ferrari R. Dialog.Cardiovasc.Med9, 71-89 ( 2004 ) 

Vel (v) 

SR=  
  d 

v2 – v1 

e= SR. dt      
t 

t0 

Tissue Doppler and Strain Rate imaging 
    from velocity to deformation  

The velocity of 

which myocardium 

moves 

The rate of which 

myocardium 

deforms 

The % of local 

deformations 

Correlates with 

LV dp/dt 

Correlates 

with stroke 

volume 

Weidemann et al., Am. J. Physiol. 2002  
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Regional Function  by  TDI  

• TDI derived SR can identify and quantify ischemic myocardial abnormalities  and Identify 

viable myocardium  

 

• Acute  coronary occlusion reduced peak systolic strain in radial and longitudinal  

directions in ischemic regions and  after reperfusion returned close to preoclusions value 

 

• Ultrasonic  strain indexes differentiate acutely ischemic segments from normal's . 

                                                                                               

                                                                                           Kukulski T et all.JACC2002  



Limitations of TDI Strain 

• Detects only single component of strain  

• Limited scope of radial (anteroseptum and 
posterior wall) and circumferential (septum and  
lateral wall) strain from parasternal window 

• Subject to noise, particularly strain rate  

• Very tedious to perform   



Derivation of Strain by 2DEcho  Speckle 

Tracking 

• 20-40 pixels = ‘Speckle’ →tissue marker 

 

• Using pattern recognition algorithms →  position 
speckles tracked and stored in dig. cine-loop of 
cardiac cycle 

 

• Independent of the  

insonation angle 

 

 

  

 



  Speckle Tracking 

•   2D strain with Speckle tracking 

Screenshot from EchoPac (GE Vingmed, Norway)with 
longitudinal strain traces estimated with Speckle 
Tracking 

ε_LL , ε_CC, ε_RR extracted in 18 segments model 



LAD Infarct- Bull’s  eye Plot from 3 Apical Views 



 Myocardial infarction:  Clinical Applications of Strain Imaging 

•  Detection of myocardial ischemia 

 

• Assessment of myocardial viability  

 

• Detection and sizing of myocardial 

infarction  

 

• Prediction of post- MI arrhytmias   
 

 



• 53 pts with chronic ischemic dysfunction undergoing 

revascularization 

 

• Preoperative assessment with Gd –MRI and resting strain echo 

imaging  

 

• Analysis for prediction of global and regional systolic recovery  



 

Nontransmural vs Transmural MI  

Transmural  

 

AMI 

 

 

 

 

Nontransmural 

 

AMI 

Gd-MRI                 2D – STE                   Strain curves    

Akinesis:-5% 

Hypokinesis:-20% 

Becker et all. JACC,2008 



Becker et al.JACC,2008 

Improvement of EF % and Prediction of Global and Regional Recovery 



 Myocardial infarction:  Clinical Applications of Strain Imaging 

•  Detection of myocardial ischemia 

 

• Assessment of myocardial viability  

 

• Detection and sizing of myocardial 

infarction  

 

• Prediction of post- MI arrhytmias   
 

 



• 40 pts studied 8.5 ±5.4 months post 1 st MI  

 

• Global infarct mass measured by Gd – MRI  

 

• Comparison with LV global longitudinal, circumferential and 

 radial strain and torsion 



MRI vs Echo Strain for Infarct Size 

             Large infarct                      Medium infarct  

115 g 

36 g 
 

 

 

 

 

 

 

 

 

 

Gjesdal et  al. Circ. 

Imaging 2008 



Echo Indices vs. MRI Infarct Size  

Best predictors : Longitudinal and Circumferential Strain, TDI Strain rate , post- 

Systolic shortening  

 

Gjesdal et  al. Circ. Imaging 2008 



Detection of 30 g MI Size 

Strain WMSI 

Echo EF 

MRI EF 
Area under curve 

Echo EF       0.81 

MRI  EF         0.90 

WMSI            0.90 

Strain           0.95 

Gjesdal et al. Clinical Science  2007; 113:287-96 





 Myocardial infarction:  Clinical Applications of Strain Imaging 

•  Detection of myocardial ischemia 

 

• Assessment of myocardial viability  

 

• Detection and sizing of myocardial 

infarction  

 

• Prediction of post- MI arrhythmias   
 

 



• 85 post MI pts with ICDs studied w/ longitudinal strain imaging 

• After 2,3 y, 38   pts had 1 or more appropriate shocks  

• Echo indices analyzed for prediction of appropriate shocks 

 

 

 

 

 

Haugaa et al .JACC Img 2010, 3,247-56 



Mechanical Dispersion of LV Strain  

 Predictor of Future Arrhythmias 

Standard deviation of time to peak  longitudinal strain 

                      Haugaa et al .JACC Img 2010, 3,247-56 

 



Mechanical Dispersion of LV Strain  

Haugaa et al .JACC Img 2010, 3,247-56 



- No difference in EF : 34±11% vs 35±9% 

- Mechanical dispersion: 85±29 msec vs 56±13 msed , p<0.001 

Haugaa et al .JACC Img 2010, 3,247-56 

 

Mechanical Dispersion of LV Strain  



New Era :  3D Speckle Tracking 

We now have the   

echocardiographic tools 

available  

to let us assess LV contraction,  

Relaxation, compliance, 

suction,  

and filling pressure. 

Data courtesy by L. Badano 



Limitation of Strain Imaging for Analysis of Myocardial Ischemia and 

Viability   

• Need of adequate 2D echo  image quality 

 

• Limitations of current analysis of software –no regional 

adjustment to differences in wall thickness 

 

• Dependences on volume load of the LV – not applicable in 

patients with  severe valve diseases. 

 

• Currently better evaluated for analysis of chronic ischemic 

dysfunction, less for analysis of viability in acute infarction 

 

• Pts with rhythm disorders (atrial fibrillation,  conduction, 

disturbance) should not be evaluated  

 

•  No validation against histologic findings in human 
 



Conclusion 

• Myocardial deformation analysis allows sensitive 

identification of ischemic myocardium 
 

• Myocardial deformation imaging allows  analysis of 

myocardial viability in chronic and acute ischemic 

dysfunction 
 

• Recovery of segmental and global LV function can be 

predicted with good  accuracy using myocardial 

deformation analysis performed on rest  

echocardiography  



Thank you for your attention !  








