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▸ Strain Echocardiography is 
another arrow in our 
clinical critical thinking 
quiver 

▸ Strain echocardiography is 
an easy application 
sonographers can use to 
access more data from our 
standard images

Image adapted from https://cdn.pixabay.com



OBJECTIVES

▸ Extend knowledge of speckle 
tracking and technical factors with 
the use of strain echocardiography 

▸ Demonstrate knowledge of 
application and assessment using 
strain echocardiography 

▸ Recognize abnormalities (Patterns) 
in common pathologies seen in 
echocardiography



Strain Imaging
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NORMAL SYSTOLIC FUNCTION ??
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SPECKLE TRACKING

• Method of quantifying myocardial motion 

• Physics: Reflection, scattering, interference of the beam 
produce a speckle formation 

• Speckle patterns are tracked frame by frame throughout 
cardiac cycle 

• Allows to look at torsion and twist 

• Not angle dependent





NORMAL STRAIN VALUES





NORMAL RANGES

▸ The search identified 2,597 subjects from 24 studies.  

▸ Global longitudinal strain (GLS) varied from 15.9% to 
22.1% (mean, 19.7%; 95% CI, 20.4% to 18.9%).  

▸ Global circumferential strain varied from 20.9% to 27.8% 
(mean, 23.3%; 95% CI, 24.6% to 22.1%).  

▸ Global radial strain (GRS) ranged from 35.1% to 59.0% 
(mean, 47.3%; 95% CI, 43.6% to 51.0%).  

▸ * CI = confidence intervals



STRAIN %

Adapted from Lang R, et al. ASE Chamber Quantification Guidelines 2015



TECHNICAL COMPONENTS



TECHNICAL COMPONENTS

▸ Good 2D image quality 

▸ Can use protocol images (4ch, 2ch, ALAX) 

▸ Frame rate 

▸ 40-80 fps 

▸ Sector/Depth -> Increase Frame Rate; decrease line density 

▸ Aortic valve seen 

▸ ROI set, Automated vs Sonographer traced



RV STRAIN



Adapted from Lang R, et al. ASE Chamber Quantification Guidelines 2015



RV GLS Normal value >-20%

Adapted from Lang R, et al. ASE Chamber Quantification Guidelines 2015



RV STRAIN

▸ Peak value of 2D longitudinal speckle tracking derived 
strain, averaged over the three segments of the RV free wall 
in RV-focused apical four-chamber view (%) 

▸  Advantage: 

▸ Angle independent 

▸ Established prognostic value 

▸  Disadvantage: 

▸ Vendor dependent
Adapted from Lang R, et al. ASE Chamber Quantification Guidelines 2015





LA STRAIN



Slides courtesy from Kelly Pesek and McKenzie Schweitzer



LV vs. LA Strain Pattern

Slides courtesy from Kelly Pesek and McKenzie Schweitzer



Uses of LA strain

–Diatolic Function 
–Heart failure w/ preserved LV systolic function 
–Hypertension 
–Atrial fibrillation  
–Aortic stenosis 
–Chronic mitral regurgitation  
–Constrictive pericarditis 
–Cardiomyopathies 
–Athlete’s Heart 
–Infiltrative diseases

Slides courtesy from Kelly Pesek and McKenzie Schweitzer



Normal LA Strain Value

• Reservoir strain (ventricular systole) is what 
is most commonly reported 

• ≥40% is considered normal 
• In both the 4 chamber and 2 chamber views 

average the 6 segments

Slides courtesy from Kelly Pesek and McKenzie Schweitzer



61%

Normal Heart 
End Systole (ventricular)

Slides courtesy from Kelly Pesek and McKenzie Schweitzer



HCM  
End Systole (ventricular)

24%

Slides courtesy from Kelly Pesek and McKenzie Schweitzer



CHEMOTHERAPY 





Herman, J

GLS -26% GLS -18%

EF 50% EF 63% 

Pre Chemo 6 m f/u



HYPERTROPHIC 
CARDIOMYOPATHY



Myocyte disarray in hypertrophic 
cardiomyopathy

Normal endomyocardial biopsy

Adapted from UptoDate: Restrictive Cardiomyopathy



CASE
▸ 73 year old female 

▸ Went to ER in Montana due to palpitations 

▸ EKG abnormal and mildly elevated troponin 

▸ 2 days prior patient went on 2 long hikes



EKG



Bohne, E 
73 y/o F

Strain -14%

GWI 1123 mmHg% 
GWE 83%



CAD



ASE GUIDELINE

Wall Scoring Index
1 Normal >40%

2 Hypokinetic <30%

3 Akinetic <10%

4 Dyskinetic

5 Aneurysmal

Adapted from Lang R, ASE Chamber Quantification Guideline 2015 



CASE
▸ 54 year old male 

▸ Hx of CAD s/p PCI 2018 with mid LAD stent 

▸ Chest pain, increasing DOE and exertion fatigue 



Chicks, R 55 y/o M

EF 45% 

Strain -16%





GWI 1357 mmHg% 
GWE 89%



AMYLOIDOSIS



EKG 









Representative two-dimensional speckle-tracking longitudinal strain patterns (‘bull's eye plots’) for 
each subgroup. 

Dermot Phelan et al. Heart 2012;98:1442-1448

Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



WHATS NEW AND UPCOMING 
IN STRAIN IMAGING?



Total Heart Strain Imaging
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Contrast Stress Echo

Baseline Peak

Baseline Peak
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Global Longitudinal Strain = -12% 



CLINICAL CASES



Fabry’s
Lee 

44 y/o M

EF % 

Med TDI 
E’ .05 m/sec

GLS -11%

GWI 1176 mmHg% 
GWE 90%

EF 65% 

E .6 m/sec 
A .8 m/sec 
DT 230 msec



HCM - 20 y/o M, TTN, MYH7
Koker 

20 y/o M 
TTN   MYH7  

PG = 75 mmHg

GWI 964 mmHg% 
GWE 90%

GLS -14%

EF 68% 



Apical HCM
Hofman, L 
10/2019

GLS -7%
GWI 538 mmHg% 

GWE 57%

EF 60% 



Perdikaris 
71 y/o F 

BAG3 TNNI3

HCM - 71 y/o F 

GLS -12%

GWI 1349 mmHg% 
GWE 88%

EF 70% 



GWI 784 mmHg% 
GWE 90%

Amyloid - 75 y/o M, TTRw
Melger 

75 y/o M 
TTRw 

Gene negativeEF 34% 

GLS -8%



Santi 
76 y/o M

Amyloid - 76 y/o M

GLS -8%

Ratio = 2.27

EF 68% 



LVNC - 31 y/o M

Fulce 
31 y/o M

EF 25% 

GLS -3%



RCM - 54 y/o M
Bhatti, A 
54 y/o M

GWI 693 mmHg% 
GWE 90%

GLS -12%

EF 47% 



Bhatti, A 
54 y/o M

RCM

LA Strain 4% RV Strain -18%



Schmidling 
40 y/o F

ARVC

GLS -16%

EF 58% 



Rawson 
37 y/o F

DCM

GLS -12%

EF 26% 



CONCLUSION

▸ Technical factors: FR 40-80 fps, 
Standard Apical 2D images 

▸ Recognize errors in tracking 

▸ Recognize abnormalities in 
common pathologies 

▸ Lastly, USE strain, practice-practice-
practice, report avg GLS



TEXT

THANK YOU
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