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Strain in My Daily Practice 

No Disclosures 



Strain 



Daily practice ??? 



Case 
• Severe MR  

• Moderate TR  

• LV EF = 35%  

• RV dysfunction  

• Planned MV, TV 
repairs 

• Surgeon requests 
ECMO standby 



Case: RV Assessment ? 
Visual estimate? Quantitative? 



Case: RV Assessment ? 
Visual estimate? Quantitative? 

RV Global Longitudinal Strain = - 13% 



Case: RV Assessment ? 
Visual estimate? Quantitative? 

RV Free Wall Longitudinal Strain = - 18.6% 

Septum de-selected 



One Minute Strain Review 

Strain:  myocardial “deformation” 
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Strain:  measurement of myocardial 
lengthening  or shortening 
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Strain:  measurement of myocardial 
lengthening  or shortening 



One Minute Strain Review 

Myocardial fiber orientation: 

• Longitudinal (subendocardial) 

• Circumferential (middle layer) 

• Oblique (subepicardial) 

  



One Minute Strain Review 

Circumferential and longitudinal strain 

describe shortening = negative number 

Chong et al. JCVA 2014 



One Minute Strain Review 

Radial strain describes lengthening / 

thickening = positive number 

Chong et al. JCVA 2014 



One Minute Strain Review 

Lengthening, shortening most commonly measured by 

speckle tracking throughout cardiac cycle 



One Minute Strain Review 

Why use strain? 
• Assess both global and regional function 

• Detects abnormalities before EF declines 

• Less intra- and inter-observer variability compared with EF 

• Relatively easy 

 
  



One Minute Strain Review 
What’s Normal ? 

ASE Chamber Quantification. J Am Soc Echocardiogr 2015;28:1-39. 

Global longitudinal strain 



One Minute Strain Review 
What’s Normal ? 

Right Ventricle 
• RV GLS slightly more negative (greater absolute value) than LV GLS   

• Greater longitudinal contribution to ejection 

• RV free wall strain (FWS) more negative (greater absolute value) than RV GLS 

Normal RV FWS: 

Normal:  - 29 to - 30% 

Lower limit of normal: - 23% 



One Minute Strain Review 
Limitations 

• Range of normal values 
• Vendor differences 

• Intra- and inter-observer variability exists 

• Load dependent  

• RV measurements using LV templates 

• RV measurements using limited RV views (4C) 



LV Strain in the OR 





LV GLS = -10.7% 







Strain 
See the Unseen…Especially in the OR 
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Pericardial Constriction 



Strain 
Pericardial Constriction 
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Strain 
Pericardial Constriction 



Strain 
Pericardial Constriction 

Dark red = good 

Pink, blue = bad 

Preserved septum 

 

Decreased Ant, Inf, Lat 



Strain 
Pericardial Constriction 

Eur Heart J – CV Imag 2018 

• Preserved strain in septum 

• Decreased strain elsewhere due to pericardial tethering 



RV Strain in the OR 



RV Strain in the OR 



RV Strain in the OR 



Quantitative and Semi-quantitative Methods 

Tissue Doppler / S’ 

TAPSE 

FAC 



Quantitative and Semi-quantitative Methods 

Tissue Doppler / S’ 

TAPSE 

FAC 





Apply LV 4C model 
Adjust tracking, change 

labels, deselect septum 

RV focused, adequate FR 



Bad Example 

Includes 

annulus, RA 

Includes 

pericardium Misses 

apex 

Includes 

trabeculations, 

papillaries 

Includes 

membranous 

septum 



Bad Better 



TMAD 
Tissue Motion Annular Displacement 

Speckle tracking / strain TAPSE 

TMAD 



Severe Prosthetic Mitral Stenosis 
Mean = 18, heart rate = 46 



Severe Prosthetic Mitral Stenosis 



Severe Prosthetic Mitral Stenosis 



Severe Prosthetic Mitral Stenosis 

Annulus = 5 cm 



TMAD 

X 

X 

X 



TMAD 
Lateral greater than septal 
24 mm 10 mm 

• Speckle tracking length changes 

• Angle independent TAPSE 



TMAD 

Anesth Analg 2018;126:62–7 

Compared lateral TMAD (TEE) with TAPSE (TTE) 



TMAD 

Anesth Analg 2018;126:62–7 

Compared lateral TMAD (TEE) with TAPSE (TTE) 



TMAD 
Medicine (2018) 97:30 

TMAD (TTE) correlates with RV EF by CMR  (lateral > septal) 



TMAD 
Medicine (2018) 97:30 

TMAD tends to be 2 – 3 mm less than TAPSE 



TMAD: Another example 
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TMAD: Another example 

 

TMAD = 10

  

TAPSE = 13 



Take Home Points 



Strain in Daily TEE Practice 

• Thousands of strain papers 
• Mostly TTE, many prognostic 

• LV strain in OR 
• Reveal abnormalities suspected but difficult to see 

• RV  
• Great quantitative tool 

• Angle independent 

• Easy 

• Reasonably well validated 

• TMAD (angle independent TAPSE) 



Questions ? 


