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Why use Strain 
- A marker of myocardial deformation that is easy to perform and 

reproducible
- Better temporal variability than standard echo parameters
- Established criteria for diagnosis
- Regional vs Global 
- Aids with management of HFpEF
- Normal values for GLS: -19.7, we use absolute values to avoid 

confusion. Less than 16 is abnormal, above 18 is normal
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Clinical Utility of Strain

Collier, P. et al. J Am Coll Cardiol. 2017;69(8):1043–56.
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Pattern 
Recognition

Subclinical 
Dysfunction

Regional 
Variation
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Situation #1 - For patients with HFpEF
Looking Beyond EF

6



1/16/22

4

79 yo male with
Normal LV

3D EF=64%
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Longitudinal Strain Analysis
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GLS = -19.6%
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- Study of 108 patients with left main 
or 3 vessel CAD without regional 
wall motion abnormality (RWMA) 
looking at GLS

- GLS cutoff of -17.9% has sensitivity 
and specificity of 79% for predicting 
severe CAD
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Situation #2. Unexplained LVH
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HFpEF with LVH

• Heterogeneous Disease
• Differential: 

• Hypertensive heart 
disease

• Valvular disease

• Fabry
• HCM

• Amyloidosis
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55 year old male with HFpEF
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Reduced strain noted at anteroseptum, inferoseptum and inferior wall 
Diagnosis: Hypertrophic Cardiomyopathy
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81 yo female with HFpEF
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Pattern of Apical Sparing
Diagnosis: Cardiac Amyloid
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Apical Sparing seen in Cardiac Amyloidosis

Phelan et al. Heart 2012;98:1442e1448. 
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Dorballa et al. J Am Coll Cardiol Img 2020;13:1368–83 

19

CCS/CHFS Position Paper on Cardiac Amyloidosis
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The myocardial 
uptake is greater 
than the rib uptake 
(Grade 3)
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Situation #3 - “Asymptomatic” Valvular Heart Disease
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3. “Asymptomatic” Valvular Heart Disease

Markers of Ventricular Decompensation are either based on EF or 
linear 2D dimensions

Valvular Lesion Marker of LV  Decompensation for Surgery

Severe Aortic Stenosis EF<50%

Severe Aortic Regurgitation EF<55%, LVESD >50 mm, LVEDD > 75 mm

Severe Mitral Regurgitation EF £ 60%, LVESD ³ 40 mm 

ACC/AHA 2020 Valve Guidelines. Circulation. 2021;143:e72–e227 
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Aortic Stenosis
Peak velocity 3 m/s
Peak gradient 36 mm Hg
Mean gradient 18.3

AVA 0.59 cm2

Stroke vol index 17.4 ml/m2
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New markers to assess aortic stenosis

McCarthy et al. Cleveland Clinic Journal of Medicine. 2016
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Everett et al. BMJ Heart. 2017
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Reduced GLS is associated with increased mortality in 
patients with moderate aortic stenosis

Zhu et al. Circ Cardiovasc Imaging. 2020 
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Abnormal GLS is associated with reduced
Survival in asymptomatic patients with Severe AS

Yingchoncharoen et al. Circ Cardiovasc Imaging. 2012;5:719-725

28



1/16/22

15

Mixed aortic valve disease 
At least Moderate AS + At least Moderate AR

- 783 patients evaluated 
over 5.6 years

- EF>50% in all patients
- GLS independently 

predictive and linear 
relationship with 
mortality

- Tertiles of GLS 
predicted risk

29

Mitral Regurgitation
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Postoperative LV dysfunction was associated with reduced preop absolute GLS  of 17 or lower

31

Situation #4 - Subclinical LV dysfunction
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4. Subclinical LV dysfunction
- Changes in GLS and Regional strain are subclinical markers that 

precede development of a fulminant cardiomyopathy

- GLS and regional strain can be applied to any patient at risk
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Negative predictive value of 91% for GLS and troponin
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42 yo male with ASH 14 yo son with apical variant HCM

Speckle Tracking in  MYBPC3 Mutation
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Situation #5 - The “Forgotten” RV
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RV Strain
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Why is RV Strain Useful 
A Brief Literature Review
- Has correlated with BNP, 6MWT, and hemodynamic data (Park et al. 

Korean Circ J 2015;45(5):398-407)

- Survival has correlated with RV strain values. One study of 576 
patients showed that mortality increased 1.46 fold for each drop in 
RV strain by 6.7% (Fine et al, Circ Card Imaging 2013)

- RV strain was lower in patients with systemic sclerosis, serving as 
a potential predictor for development of PH (Mukherjee et al. Circ 
Card Imaging 2016)
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Conclusions
1. Strain should be considered an easy to use, reproducible imaging 

modality that detects subclinical myocardial changes
2. Strain is of particular prognostic and diagnostic use in most 

cardiovascular diseases, including the detection of CAD, and the 
assessment of LVH.

3. Strain may represent subclinical changes in ventricular 
decompensation in response to valvular heart disease

4. RV strain can be helpful in patients with or without pulmonary 
hypertension.
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Thank-you!
Twitter: @drsabede
E-mail:  Sabe.De@lhsc.on.ca
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