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Setting the scene
• Understanding myocardial fibre orientation is an 

important first step in assessing myocardial 
mechanics.

• Fibre orientation occurs along different planes
• Endocardial layer in a right-handed alignment

• Epicardial layer in a left-handed alignment

1. Cardioflash College, Oct 2020, Everything you should know about “myocardial strain” [video] Youtube, 

https://www.youtube.com/watch?v=_-ZIGcdU-BE



• Traditional parameters of 

myocardial dyssynchrony

focused on tissue doppler 

quantification of wall motion 

velocities 

• Colour TD

• Yu Index (SD of TTP velocity)

• Initially used for suitability and 

response to CRT

What do we mean by deformational dyssynchrony?

GorcsanIII et al. JASE 2008;21(3);191-213



What do we mean by deformational dyssynchrony?



Analysing the strain curves

Magnitude of Strain 

for each of 
17 segments

Timing of Strain 

for each of 
17 segments



Analysing the strain curves 

• To standardize the quantification 

of contraction timing differences or 

“heterogeneity of contraction” 

across different heart rates

• Standard deviation of the time-

to-peak (TTP) contraction is 

calculated

• Referred to as “Mechanical 

Dispersion”



Who did it first?

• LQTS leads to delayed myocardial 

relaxation, increasing risk of 

arrhythmias

• Subendocardial and subepicardial 

layers demonstrate asynchronous 

contraction contributing to increasing 

mechanical dispersion

• Enhanced mechanical dispersion 

may serve as a substrate for TdP

and SCD

Haugaa et al. Circulation 2010;122:1355-1363



Myocardial infarction

Ersboll M et al. JACC: CVI 2013;6(8);851-60
Haugaa K et al. JACC: CVI 2010;3(3):247-56



Hypertrophic cardiomyopathy

Haland TF et al. EHJ CVI 2016;17;613-621



Differences in HCM athlete vs Control 

Athlete



Perry R et al. JACC CVI 2020;13(2);604-12



Kawakami et al. JACC CVI 2020;13(2);562-72
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Kawakami et al. JACC CVI 2020;13(2);562-72





• GE - Automated

• TomTec - Manual

• Philips – Manual

• Siemens - ?Manual

How can you measure it?



Are there intervendor

differences?



Are there intervendor differences?



• Different across age groups

• Young adults ~30-40ms

• Middle age ~35-50ms

• Elderly ~40-60ms

• Different across Athletes

• Different across vendors

Are there normal reference ranges for it?

Perry R et al. JACC CVI 2020;13(2);604-12



• RVMD in pulmonary hypertension

• RVMD in ARVC

• RVMD in severe TR

• LAMD in AF

RVMD/LAMD

Murata M et al. Int J Card 2017;228(1);912-18



• Patients with preserved LVEF and arrhythmia risk

• Genetic CMs/Channelopathies

• HCM

• Sequential testing on the same vendor if under 

surveillance

• Pre-TAVI when in sinus and no significant BBB

Where would you apply it?
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Thank you

Any questions?
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