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Electro-mechanics or mechano-electrics,

an intricate interplay
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This editorial refers to ‘Left ventricular myocardial

deformation pattern, mechanical dispersion and their rela-

tion with ECG markers in the large population-based

STANISLAS cohort: insights into electro-mechanical cou-

pling’ by M. Verdugo-Marchese et al., pp. 1237–1245.

Excitation–contraction coupling, describing how electrical signals
translate to mechanical activity, is extensively studied both in animal
models and in patients with electrical diseases, cardiomyopathies, and
heart failure. However, translation to clinical practice is not straight-
forward. Lessons learnt from imaging studies in cardiac resynchroni-
zation therapy (CRT) candidates have highlighted that understanding
the field of electro-mechanical interactions is complicated.

Typical measures of myocardial electrical delay and inhomogeneity
are increased QRS duration and QT duration on electrocardiogram
(ECG), representing delay in intraventricular conduction and electric-
al repolarization. Prolonged QRS duration affects the electro-
mechanical interplay, as clearly illustrated in patients with left bundle
branch block and echocardiographic finding of dyssynchronous con-
tractions. Strain echocardiography is superior in detecting regional
differences in contraction magnitude and timing, and can accurately
visualize dyssynchrony in ventricular segments.1 Mechanical disper-
sion is a measure of inhomogeneous myocardial contractions and is
increasingly recognized as a marker of ventricular arrhythmias.2

Improving electrical dyssynchrony by CRT improves mechanical
synchrony in patients responding to this therapy and thereby
increase the systolic cardiac function. Unfortunately, attempts to use
echocardiography to select patients for CRT has failed in large,
randomized trials despite the initial optimism and promise of this
technique.3,4

Prolonged QT duration on ECG also translate to mechanical con-
sequences. Previous studies have indicated that patients with long
QT syndrome (LQTS), an inherited electrical disorder with increased
risk of ventricular arrhythmias, have mechanical alterations

detectable by strain echocardiography.5 These patients have pro-
longed contraction duration and increased mechanical dispersion,
reflecting mechanical consequences of electrical disease, and subse-
quent increased risk of ventricular arrhythmias.6 Furthermore, this
assumed purely electrical disorder leads to altered myocardial relax-
ation, influencing systolic and diastolic cardiac function.7

The full spectrum of electro-mechanical interactions in healthy
individuals with normal cardiac function is less extensively studied. In
this issue of the European Heart Journal – Cardiovascular Imaging,
Verdugo-Marchese et al. add to existing knowledge by presenting
electro-mechanical data from a large French cohort of healthy indi-
viduals.8 The authors compared the electrical parameters QRS and
QTc duration with strain echocardiographic data including left ven-
tricular function by global longitudinal strain (GLS) and mechanical
dispersion. The individuals with the longest QRS duration had the
lowest GLS, probably reflecting non-optimal contractions induced by
electrical delay. Mechanical dispersion was not affected by longer
QRS duration, likely because QRS duration was still within normal
and physiological ranges. In contrast, longer QTc was associated with
increased mechanical dispersion. The authors concluded that physio-
logical variability in QRS and QT duration were associated with sub-
tle, but significant changes in myocardial deformation patterns, which
may improve our understanding of electro-mechanical coupling in
the healthy heart.

This study adds to previous knowledge by reporting electro-
mechanics in a large number of healthy subjects. The results largely
support previous studies in patients with long QT syndrome (LQTS)
showing that prolonged QT duration increase mechanical disper-
sion.5–7 This finding is also in accordance with the fact that both pro-
longed QT and increased mechanical dispersion are markers of
increased risk of ventricular arrhythmias. The current study reports
better GLS values in the quartile of patients with longest QT dur-
ation. This is in contrast to previous reports from LQTS patients,
showing worse GLS in those with longest QTc.7 However, the QT
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intervals in the current study on healthy individuals were within nor-
mal range. One may hypothesize that the optimal QT interval needed
for maximum GLS values lies in the upper normal limit, and that both
longer and shorter QT duration will result in worse GLS. The optimal
interaction between electrical and mechanical systole has been
studied previously9 showing that the end of the ECG T wave should
coincide with aortic valve closure in healthy individuals. Any deviation
from this rule, as seen in patients with long QT syndrome and short
QT syndrome, increase arrhythmic risk and probably leads to
non-optimal contractions and GLS. It is important to emphasize
that the data presented in the current study are from healthy indi-
viduals, and consequently differences will be small as measure-
ments are within normal limits. This will inevitably result in less
variability in the results. The clinical value of these data may seem
hard to interpret and, certainly, the link to ventricular arrhythmias
cannot be explored. Nevertheless, the data from Verdugo-
Marchese et al. come from a large cohort, which increase the reli-
ability of data and provide new insight to this intricate field.

The individuals in the current study were relatively young
(49 years). Previous age-specific studies in healthy individuals have
indicated an increase in mechanical dispersion by age.10 Whether
electro-mechanical interactions change by age, or have clinical impli-
cations may be investigated in future studies.

Elucidating electro-mechanical interactions in healthy individuals is
important to improve understanding of the delicate interplay
between electrical signals and myocardial contractions and may add
information on how this intricate system is meant to work. In CRT
treatment, the aim is to re-establish electrical synchronization and
thereby improve mechanical dyssynchrony and cardiac function.
Prediction of response is notoriously difficult, and the search for
prognostic parameters beyond QRS duration and left ventricular
ejection fraction is extensive. Better understanding of the healthy

electro-mechanical interplay may be an important stepping-stone for
this field of research.

Conflict of interest: K.H.H. has licensed a patent on mechanical
dispersion to GE. The other author declared no conflict of interest.
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