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Myocardial strain imaging and malignant ventricular arrhythmia risk

Early repolarization syndrome (ERS) refers to sudden cardiac
death or documented ventricular tachycardia/ventricular fibril-
lation in individuals with an early repolarization pattern (ERP). Al-
though ERP is associated with higher risk for arrhythmia death,
the absolute increase in risk is low (1). ERP has never been
shown to consistently increase arrhythmic risk in the absence of
additional pro-arrhythmic triggers.

A large inter-segmental variability in contraction duration
(mechanical dispersion) may cause dyssynchrony and reflects
local electromechanical heterogeneity of myocardial tissue.
Mechanical dispersion and global longitudinal strain (GLS) as-
sessed with speckle-tracking echocardiography (STE) seem to
be markers of high risk of ventricular arrhythmia in patients with
cardiomyopathies (2).

In ERP malignant ventricular arrhythmias are consequence
of abnormal electrical substrate (not structural). However, even
patients with channelopathy such as congenital short QT syn-
drome seem to have a significant dispersion of myocardial con-
traction, a consequence of subclinical systolic dysfunction (3).

Strain imaging produced with STE is an excellent tool for as-
sessing regional and global systolic and diastolic left ventricle
(LV) function. Longitudinal LV mechanics, which are predominant-
ly governed by the subendocardial layer, are the most vulnerable
and most sensitive to presence of myocardial disease. Subendo-
cardial fibers determine primarily the longitudinal strain, whereas
mid-myocardial and subepicardial fibers determine predomi-
nantly the circumferential and radial strain and rotation. There
is also a base-to-apex gradient, with higher velocities recorded
at LV base than near apex. Most cardiac pathologies involve sub-
endocardial layers first; longitudinal strain is usually the earliest
to be compromised and is more robust than radial strain. Radial
and circumferential strains remain preserved, or may even be ac-
centuated, during early stages to compensate for loss of longitu-
dinal function. Impairment of radial and circumferential strain is
a relatively late phenomenon and tends to reflect more extensive
myocardial damage. If unaffected, mid-myocardial and epicardial
function may result in normal or nearly normal circumferential
and twist mechanics with relatively preserved LV pump function
and ejection fraction. Compromised early diastolic longitudinal
mechanics and reduced and/or delayed LV untwisting may el-
evate LV filling pressures and result in diastolic dysfunction.
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Giilel et al. (4) studied myocardial deformation parameters
(strain, strain rate, rotation, and twist) of LV obtained using STE
in subjects with ERP. They concluded that LV myocardial defor-
mation evaluated with STE is normal, with a few regional excep-
tions, and that STE does not provide much information about risk
stratification in subjects with ERP. Giilel et al. (4) found some
changes in circumferential and radial early diastolic parameters,
known to be related to arrhythmia risk. Proving significant dis-
persion in certain myocardial segments in ERP would be of great
value to identify patients at high risk. Patients with type 3 ERS,
which involves ERPs with inferior, lateral, and right precordial
leads abnormalities, have the highest level of risk for malignant
arrhythmias; however, they were not present in the study of Giil-
el et al. (4).

Although some form of standardization seems to be manda-
tory (5), STE might be promising in arrhythmia risk stratification.

Mariana Florial2, Citilina Arsenescu-Georgescu'3

1Grigore T. Popa University of Medicine and Pharmacy; lasi-Romania
28f, Spiridon Emergency Hospital; lasi-Romania

3Prof. Dr. George |. M. Georgescu Cardiovascular Disease Institute,
lasi-Romania

References

1. Wu SH, Lin XX, Cheng YJ, Qiang CC, Zhang J. Early repolarization
pattern and risk for arrhythmia death: a meta-analysis. J Am Coll
Cardiol 2013; 61: 645-50.

2. Haland TF, Almaas VM, Hasselberg NE, Saberniak J, Leren IS, Hopp
E, et al. Strain echocardiography is related to fibrosis and ventricu-
lar arrhythmias in hypertrophic cardiomyopathy. Eur Heart J Car-
diovasc Imaging 2016; 17: 613-21.

3. Frea S, Giustetto C, Capriolo M, Scrocco C, Fornengo C, Benedetto
S, et al. New echocardiographic insights in short QT syndrome:
More than a channelopathy? Heart Rhythm 2015; 12: 2096-105)

4. Giilel 0, Dagasan G, Yiiksel S, Soylu K, Sahin M. Evaluation of left
ventricular myocardial deformation parameters in individuals with
electrocardiographic early repolarization pattern. Anatol J Cardiol
2016; 16: 850-4.

5. D’hooge J, Barbosa D, Gao H, Claus P Prater D, Hamilton J, et al;
On behalf of the EACVI/ASE/Industry Task Force to Standardize
Deformation Imaging. Two-dimensional speckle tracking echocar-
diography: standardization efforts based on synthetic ultrasound
data. Eur Heart J Cardiovasc Imaging 2016; 17: 693-701.

©Copyright 2016 by Turkish Society of Cardiology - Available online at www.anatoljcardiol.com
DOI:10.14744/AnatolJCardiol.2016.00016


http://dx.doi.org/10.1016/j.jacc.2012.11.023
http://dx.doi.org/10.1093/ehjci/jew005
http://dx.doi.org/10.1016/j.hrthm.2015.05.024
http://dx.doi.org/10.14744/anatoljcardiol.2016.6912
http://dx.doi.org/10.1093/ehjci/jev197

