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“The division of our culture is making us more obtuse than we need
be.”
[(C.P. Snow, The Two Cultures and the Scientific Revolution)]

C.P. Snow famously lamented the great divide and lack of under-
standing between the Natural Sciences and the Humanities in Western
society, i.e. the Two Cultures. The same could be said about cardiovascu-
lar scientists today: One culture concerned about myocardial mechan-
ics, the other about cardiac electrophysiology. This separation of
power is unnecessary and inadequate in cardiac physiology and patho-
physiology. Ever since the work of Galvani in the late 18th century, we
have known that the core of cardiac physiology is electromechanical.
Nevertheless, electrophysiologists may still show limited interest in
modern understanding of myocardial mechanics, and researchers
investigating myocardial contraction do not always focus on the heart
as an electrical organ.

For a long time, this divide was well illustrated by the long
QT syndrome (LQT): Recognized by prolonged repolarization and
increased risk of lethal arrhythmias, this syndrome was solely the
domain of electrophysiologists. However, already 27 years ago, Nador
and colleagues from the Schwartz group described “unsuspected echo-
cardiographic abnormality in the long QT syndrome” [1]. Subsequent
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work from the same group, and later publications from our own
group, showed that this channelopathy was not a purely electrical dis-
ease 2], but had a mechanical aspect that was associated with increased
risk of arrhythmias [3-5].

Work by Ziupa and colleagues presented in this issue of International
Journal of Cardiology take us further along this fruitful path: They used
state-of-the-art methods (tissue phase mapping MRI) to study mechan-
ical function in a transgenic rabbit model of LQT1 with a clearly
prolonged QT interval [6]. At baseline, no systolic or diastolic differences
were found between contractile function in LQT1 and wild type rabbits.
However, with an even further prolongation of the ventricular action
potential provoked by Ig--blockade, systolic contractile velocities
increased in LQT1, while diastolic velocities decreased. These changes
were directly correlated to the changes in QT interval. Combined with
their previous work on an LQT2 model [7], the work by Ziupa and col-
leagues show that research on long QT syndrome can help the effort to
better understand the electromechanical changes in LQT, and in general.

Should we be surprised that a prolonged QT interval is associated
with mechanical perturbations? In LQT1 the prolongation of the QT in-
terval is the result of delayed repolarization of the action potential,
allowing prolonged influx of Ca®™, or even a second peak if early
afterdepolarizations to occur. All else being equal, at resting heart
rates this could contribute to improved systolic function, but slower re-
laxation, i.e. diastolic dysfunction. From clinical experience, however,
we have not observed “supranormal” systolic function in LQT patients,
but we have reported a slight diastolic impairment in LQTS, and in
LQT2 patients in particular [8], supporting the findings from Ziupa
et al. From the current study, we can speculate that at higher heart
rates, the prolonged action potential duration could prevent recovery
of L-type Ca®™ channels before the next beat, thereby limiting peak
Ca®™ current and systolic function. By strain echocardiography, we ob-
served a subclinical reduction in systolic function at rest in patients
with LQT2 in a study including almost 200 LQTS patients, suggesting
that the electrical changes in these patients have negative mechanical
consequences. Systolic function in LQT patients at higher heart rates or
during exercise has not been investigated. An obvious next step for
Ziupa and colleagues would therefore be to study mechanical function
in their rabbit models during adrenergic stress and high heart rates.

Several studies in recent years have contributed to electromechani-
cal perspectives in LQT: It is well established that the substrate for


https://doi.org/10.1016/j.ijcard.2018.09.048
https://doi.org/10.1016/j.ijcard.2018.07.050
https://doi.org/10.1016/j.ijcard.2018.09.048
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ijcard
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijcard.2018.09.048&domain=pdf

Editorial 191

arrhythmias in LQT1 is myocardial heterogeneities in the action poten-
tial duration. This electrophysiological phenomenon might also be
reflected in mechanical heterogeneities that are detectable by modern
echocardiography, i.e. mechanical dispersion [3,4], which is also associ-
ated with arrhythmias in LQT. A probably related phenomenon is the
electromechanical window [9]. Normally, repolarization (QTend) ends
slightly before, or simultaneous with, the end of mechanical relaxation
(aortic valve closure). With prolongation of the action potential, this sit-
uation is reversed, with a QTend after aortic valve closure, resulting in a
“negative electromechanical window” associated with increased risk of
ventricular arrhythmias. This electromechanical phenomenon may be
affected and even normalized by left cardiac sympathetic denervation
in patients with LQT, supporting the close relation between sympathetic
stimulus, QT interval and contraction duration [10]. Future studies need
to clarify whether these electromechanical aspects of LQT are only
markers of electrophysiological perturbations or independent problems
that need separate attention in the follow up of these patients. The past
30 years have shown that proper electromechanical studies will im-
prove our insight in cardiac physiology and hopefully pave the path
for a more integrated approach to arrhythmia syndromes.
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