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The assessment of left ventricular diastolic function is key for the diagnosis of heart failure
with preserved ejection fraction (HFpEF) yet it is still limited by practical difficulties and
inaccuracies. Therefore, the search of new methods to improve this assessment is ongoing.
Kertsens et al (1) sought to explore a very promising tool. They have compared left ventricular
strain-volume loop (SVL) characteristics and diastolic dysfunction (DD) in patients with
suspected HFpEF. Patients with good quality images and strain and volume analysis, were
classified according to the current diastolic function recommendations (2) in two groups: DD
(n=91) and control (n=65). SVL analysis showed a different longitudinal strain contribution to
volume change in DD compared to controls, i.e. ‘uncoupling of the SVL’, which was
independently associated with DD.
This approach has already been looked at and discussed(3-5). There are other new innovative
approaches with other limitations that are under investigation. In a pig model, it has been
demonstrated that shear wave speed after mitral valve closure was influenced by both acute
changes in loading but also myocardial mechanical properties. It might be a window for

reflecting changes in operating myocardial stiffness(6).



Firstly, the authors have to be congratulated. They are pursuing on testing the practical use of
strain-volume loops(7). Hubert et al have opened the field for an automatization of this
analysis(3). It has been nicely challenged in an editorial,(4) but of course, it is important in
such an endeavour to hold the helm even if the results are not perfect.

383 patients were screened but only 156 were finally included in the statistical analysis. The
feasibility has been an issue. Patients who were not in sinus rhythm were excluded, and so
were patients whose diastolic function was classified as indeterminate by the current
recommendations. These two categories include a significant number of patients for whom
we still need a better solution. Left atrial reservoir strain seems a promising tool to solve part
of the issues we still have in “estimating” diastolic function and filling pressures(8, 9).

Some may argue that instead of looking for newer parameters, cardiologists should look more
carefully at conventional ones, such as pulmonary vein flow signals, or response of mitral flow
to a standardized Valsalva maneuver. This may be true in selected cases with feasible signals
but will not work in others. The method used in the current study (1) has improved since the
publication of the first reports, is more automated and could become more robust, averaged
over several cardiac cycles and perhaps also including 3D-echocardiography for volume
measurements(5). Already now, only the strain traces have to be checked by physicians (the
human factor) and then all data are extracted from the industrial software and treated by an
automated algorithm.

We previously found a difference between patients with DD and controls but this could be
attributed to a difference in stroke volume between the two groups(3). Interestingly, Kertsens
et al (1) demonstrated, on top of our previous work, that a real difference between SVL of
patients with DD and controls exists even after normalizing for stroke volume. The underlying

potential of the method exists and it has to be further tuned to further improve.



Conversely to the “classical” parameters advocated by the ASE/EACVI recommendations(2),
SVL is an automated tool which could be easily integrated in machine learning algorithms to
improve the capability of echocardiography to diagnose DD computing automated
guantification of multiple parameters. The SVL will not solve every issue on their own but
could be part of the solution. Our team has already proposed methods that have
demonstrated value in predicting the result of a cardiac resynchronization system
implantation just by looking automatically at the amount of information that strain curves
provide about cardiac mechanics(10, 11).

The present work is a step forward but unresolved issues remain(1). Explaining the difference
in uncoupling between DD patients and controls will require further studies. Validation in
animal experiments and/or clinical studies with invasive measurements of diastolic function
properties will be needed. Also, the incremental value of this method over the existing ones
will have to be tested prospectively in large cohorts looking at the impact of treatments and
at the outcome.

It is an interesting study but it is still “work in progress” and it is too early to consider this
approach for a change in the paradigm of the recommendations on left ventricular diastolic
function assessment(8, 12).
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Figure 1 : summary figure of the strain volume loop that could be automatically calculated
after the speckle tracking recording exportation from the commercially available software.
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