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Strain is Pain ! 



Terminology and Definitions: 

• Strain is a dimensionless quantity of  myocardial 

deformation, expressed in percent

• Langrangian strain (ε): The change in myocardial fibre 

length during stress at end systole compared to its original 

length in a relax state at end diastole

• Strain is a valuable tool for assessing myocardial systolic 

and diastolic function, both regionally and globally 

ɭ - Length at contraction 

ɭₒ - Length at origin 



Two- dimensional speckle tracking 

Based on frame-to-

frame tracking of  

the grayscale 

speckles in units 

called “Kernel”

Accurate tracing of  

ROI is essential

An angle 

independent 

technique

ECG gated

























Conduit









JASE 2017



LA Strain: normal range (meta-analysis)

• 40 studies

• 36 with single vendor

• 37 R-R gating; 3 P-P gating

- Reservoir: 39.4% (38%-41%)

- Conduit: 23% (21%- 25%)

- Contractile function: 17.4% (16%-19%)

• HR; Gender and BSA contribute to heterogenicity



Use of  LA Strain



LA- LV 

Voigt et al  JACC CV Img 2022





Diastolic Dysfunction
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Grade and Filling Pressure are not 
independent of  one another







Assessment of  Pressure
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LA normal

There has been no long-term 

stress or pressure elevation

LA enlarged

There has been adverse load, but 

you cannot discern current filling 

pressure without Doppler findings



Tissue Doppler
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Heart Failure 
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Atrial Fibrillation 





























Summary

• LA strain reflects the complex interaction of  LA and 

LV function and compliance

• LA strain measurements are challenging and variable.

• Requires training and expertise; Vendor variability

• More sensitive than LA volume change

• Clinical utility in DD/ HFpEF and AF

• Has prognostic value

• Response to therapy and Success of  Rx? To be 

determined



“Before I came here I 
was confused about this 

subject.  Having 
listened to your lecture 
I am still confused.  But 

on a higher level”

-Enrico Fermi
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