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Vectors of Myocardial Strain

Gorcsan J, JACC 2011;58:1401-13

• Shortening

• Thickening

• Twisting

LONGITUDINAL STRAIN IMAGING

Strain = Change in Length / Original Length
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LV Shortening
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Global Longitudinal Strain (GLS)
Average Strain

Apical 4-Chamber

Apical 2-Chamber

Apical Long-Axis

Polar
(Bull’s Eye) Plot

Normal Strain Values

• Global Longitudinal Strain

Normal GLS:> -17%

Borderline GLS: between -17% and -15%

Clearly Abnormal GLS: < -15%

Think of GLS in absolute values
(Forget the – sign)

Gorcsan J. ASE 2017

Differences in EF and Strain
LV Hypertrophy

Lumens et al. 
2016

What Additional Information?
GLS as a Marker for Scar

 Myocardial Scar by Late Gadolinium Enhancment CMR

Gjesdal et al.Clinical Science (2007) 113, 287–296
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Strain is Additive to EF

Ejection Fraction

 Blood Displacement

Strain

Wall Properties of Disease

• Hypertrophy

• Fibrosis

Gorcsan J. ASE 2017

Strain is Additive to EF
Far Ends of Spectrum

High EF
Very 
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N = 1,065 Heart Failure Clinic Patients

Low EF Patients N = 1,065 Heart Failure Clinic Patients

Echo Parameters

GLS and Asymptomatic Severe MR 
with Preserved EF: Risk of Death

-20%

Risk of Deathn = 737 patients, Severe MR, LVEF > 60%

Worse Strain

Better Strain

Worse Strain

Prevalence of Abnormal Echo 
Indices in Cardiac Amyloidosis

Quarta, Solomon et al. Circulation. 2014;129:18 1840-1849

n = 172 patients with Cardiac Amyloidosis

GLS Predicts Survival in 
Cardiac Amyloidosis

Quarta, Solomon et al. Circulation. 2014;129:18 1840-1849
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APICAL SPARING IN AMYLOIDOSIS Segmental Longitudinal Strain

Basal Strain =  - 5.0%
Mid  Strain =  - 5.8%
Apical Strain = -17.2%

Basal Strain =  - 21.1%
Mid  Strain =  - 22.3%
Apical Strain = -25.3%

Amyloid Heart Disease

Normal Subject
Apical Sparing


