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In the last decade, there has been a concerted effort to use novel
echocardiographic techniques (i.e. three-dimensional echocardiogra-
phy -3DE, and myocardial deformation imaging) to assess the prognos-
tic value of right ventricular (RV) function in different cardiac
conditions [1]. Despite several clinical studies, there has been a
significant lag time in harnessing this information to address patient
management, partly due to: i. important limitations of conventional
two-dimensional (2D) echocardiography to study the RV; ii. lack of nor-
mative data and, consequently, lack of thresholds to define clinically sig-
nificant RV dysfunction using the new echocardiography techniques;
and iii. a paucity of data regarding the incremental value of RV function
over left ventricular (LV) function. Finally, it remains to be clarified
whether RV dysfunction represents a predicable consequence of severe
left heart diseases or rather a distinct entity that can be treated using
established or novel therapies.

In their study, Magunia and coworkers [2], evaluated the usefulness
of 3DE to predict the occurrence of RV failure and long-term outcome in
patients undergoing continuous-flow LV assist device (LVAD) implanta-
tion. RV ejection fraction (EF) and free-wall longitudinal strain (FWLS)
were obtained from transesophageal 3DE datasets acquired prior to
implantation. Incidence of RV failure was 19.2%. The main findings
were: i. conventional echocardiographic parameters of RV function,
such as TAPSE, failed to be significant predictors of RV failure after
LVAD; ii. both RVFWLS and RVEF (optimal cut-off values >10.1% and
<25%, respectively) showed excellent discriminative value to identify
patients at risk of RV failure after LVAD; iii. better long term survival
was expected in patients with RVFWLS <—11.9%. Despite this study is
retrospective and enrolled a limited number of patients, it adds signifi-
cantly to current literature since: i. it confirms the usefulness of 3DE
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RVEF to predict occurrence of RV failure in LVAD recipients [3]; ii. it is
the first to integrate parameters of both chamber (i.e. volumes and EF,
which are load dependent) and myocardial function (i.e. strain, rela-
tively load independent) derived from the same 3DE data set to assess
patient prognosis. They showed that severely impaired RVEF and
RVFWLS can both predict RV failure after LVAD, but only RVFWLS pre-
dicted long-term survival. Their findings need confirmation in larger
prospective studies, but this study opens the way to the difficult task
to reduce the incidence of RV failure after LVAD implantation.

Although there has been a steady progression from using M-mode,
Doppler longitudinal indices and 2D fractional area change to myocar-
dial deformation imaging by 2D speckle-tracking echocardiography to
assess RV function, there is still paucity of outcome studies using 3DE.
Since the RV has a peculiar crescentic morphology that cannot be assim-
ilated to any known geometrical figures (thus preventing any possible
calculation of its volumes from simple linear or area measurements),
and distinct inflow and outflow regions that cannot be visualized in
the same tomographic view, 3DE is particularly suited to measure RV
volumes [1]. Cardiac magnetic resonance (CMR) remains the reference
technique to assess RV function and myocardial tissue characteristics,
and computerized tomography is growing in this area too. However,
feasibility, portability at bedside or in the operating room, cost and re-
peatability considerations make 3DE the first line technique to measure
RV volumes and EF in patients with adequate acoustic window [4].

Using novel software packages that allow a semiautomatic tracing of
RV endocardial borders (like the one used by Magunia et al. [2]), feasi-
bility, accuracy and reproducibility of RV volumes obtained by 3DE
have largely increased [5] and reference values to define normal or ab-
normal RV size and function are available [6]. Moreover, we have a large
number of studies comparing 3DE with CMR measurements, confirming
slight underestimation of RV volumes by 3DE but very good agreement
between RVEFs measured with the two modalities [7]. However, the
clinical value of any imaging modality does not stand in how it com-
pares with others, but in how it may affect patient management and
prognosis. In this regard, evidence about the prognostic power of RV
volumes and, particularly, RVEF obtained with 3DE is accumulating
not only in selected cohorts of patients [3], but also in the general
population [8].

In patients with significant RV overload (i.e. severe tricuspid regurgi-
tation or pulmonary hypertension), the prognostic and clinical signifi-
cance of RVEF is difficult to assess. In these conditions, RVFWLS
(which is less dependent on loading conditions than EF) may add valu-
able clinical and prognostic data, stratify the prognosis and address
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management in patients with pulmonary arterial hypertension, pulmo-
nary embolism, acute coronary syndromes, LV failure, arrhythmogenic
cardiomyopathy and congenital heart diseases [1]. Reference values
for RV FWLS are available [4,9]. However, the main problem of
RVFWLS remains the selection of the correct apical RV focused view to
use to perform measurements. Recently, the EACVI/ASE/Industry Task
Force published a consensus document to standardize the acquisition,
the way to measure RV strain, and the parameters to report [10]. How-
ever, small rotations of the probe can significantly change the orienta-
tion of the RV focused view in the crescentic perimeter of the RV (and
consequently strain values), and there is no anatomical landmark avail-
able to check that two views taken at different time points during pa-
tient follow-up are really comparable. Therefore, the approach
proposed by Magunia et al. [2] is particularly interesting. Deriving the
2D view by slicing the same 3DE dataset from which the RVEF has
been obtained allows to control the spatial position of the cut plane
and provides comparable 2D views each time we measure RVFWLS.

Overall, the work by Magunia et al. [2] highlights the potential value
of 3DE to select candidates for LVAD implantation. Measurement of
RVEF in routine clinical practice will increase, as access to and experi-
ence with 3DE are growing. The advent of artificial intelligence-based
contouring algorithms will provide more rapid, accurate, and reproduc-
ible RVEF measurements and enhance work flow in echocardiography
laboratories. As 3DE becomes more commonly used, studies that exam-
ine how RVEF can predict patient outcomes in different cardiac diseases
will start to emerge. If confirmed, these studies should then be coupled
with investigations that look for therapies specifically targeted at im-
proving RVEF and patient prognosis.
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