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Do we always consistently define the clinically
important echocardiographic parameters?

Jaroslav Meluzin®®, Zdenka Gregorova®", Helena Podrouzkova®®, Roman Panovsky®®

Aims. The aim of this short communication is to highlight some inconsistencies in defining two clinically important
echocardiographic parameters with possible impact on clinical practice.

Methods and Results. A surview of publications in reputable cardiological journals revealed inconsistencies posing
questions on the validity of the published data and on the scrupulousness of the reviewing process. We demonstrate
examples of inconsistencies in the calculation of left ventricular mass using Devereux’s formula and in the definition
of relative wall thickness, two echocardiographic parameters commonly utilized in a clinical practice.

Conclusion. It is desirable to follow exactly the definitions of more complex parameters and to unify ways of present-

ing those with several definitions.
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INTRODUCTION

In medical practice, it is of the utmost importance to
follow strictly definitions, formulas, and units defining
exactly various parameters, pathological situations, and
diseases, with the aim of distinguishing normal versus
pathological conditions. In this regard, mistakes and in-
consistencies may have disastrous consequences for our
patients because they can influence negatively diagnostic
processes and treatment strategies. The purpose of this
short communication is to demonstrate some inconsis-
tencies and mistakes encountered even in very reputable
cardiological journals and to warn against all such phe-
nomena.

METHODS AND RESULTS

Examples of inconsistently defined baseline
echocardiographic parameters in the literature

In this paper, we would like to demonstrate confus-
ing definitions and formulas concerning two frequently
used echocardiographic parameters, left ventricular (LV)
mass and relative wall thickness. Both parameters are fre-
quently clinically utilized in numerous clinical situations
such as the diagnostics of heart failure with normal ejec-
tion fraction, the assessment of LV remodelling process
under various pathological situations, determination of
the hypertensive heart disease, etc.
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Echocardiographic assessment
of left ventricular mass index

LV hypertrophy is an important mechanism of myo-
cardial adaptation to hemodynamic overload on the heart
or contractile myocardial failure. In a clinical practice,
LV hypertrophy is defined and quantified by calculating
LV mass using most frequently Devereux’s formula’. It is
derived from the American Society of Echocardiography
(ASE) measurements incorporated into the fundamen-
tal equation' (ASE-cube LV mass): ASE-cube LV mass =
1.04 {(IVSd + LVIDd + PWTd)? - LVIDd?}, where IVSd
= interventricular septal thickness, LVIDd = LV internal
diameter, and PWTd = posterior wall thickness, all mea-
sured at end-diastole (d). However, when confronted with
anatomic LV mass measurements made at necropsy, the
ASE-cube method overestimated LV mass significantly
and required correction. As demonstrated by Devereux
et al.!, the optimal correction was achieved by the follow-
ing regression equation: LV mass = 0.8 (ASE-cube LV
mass) + 0.6 g. Thus, the resultant Devereux’s formula for
calculating LV mass is as follows: LV mass = 0.8 [1.04
{(IVSd + LVIDd + PWTd)? - LVIDd?}] + 0.6g. The same
formula is included in the fundamental echocardiograph-
ic document such as ASE/EAE (European Association
of Echocardiography) recommendations for chamber
quantification? and, in our opinion, represents the true
Devereux’s formula.

However, the surprisingly large amount of reports
published in many reputable journals used the distinct
“Devereux’s formula”: LV mass = 0.8 [1.04 (IVSd +
LVIDd + PWTd)? - (LVIDd)?] + 0.6g (ref.**). Even if
the change in formula is ,,small“ (different position of
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parentheses), the results derived from such a “modified”
equation are different as compared to the original for-
mula. For example, patient with septal and posterior wall
thicknesses of 15 mm and LVIDd of 60 mm has LV mass
427.4 g when using the correct Devereux’s formula and
434.3 g when using “modified” Devereux’s formula. It
results in the problem with the comparison of data from
various studies, because the majority of reports evaluating
the LV mass does not include into their methodology the
Devereux’s formula, but uses only the reference on the
Devereux’s paper. In such cases, it is unclear whether LV
mass is derived from the correct formula. One can only
speculate on the reasons for these discrepancies in the
definition of LV mass. We suppose that they are likely
due to authors’ inattention (the wrong formula may be
rewritten automatically from the previous papers) and
the careless reviewing process.

Evaluation of the relative wall thickness

The relative wall thickness (RWT) is an important
parameter that helps to categorize remodelling process
into the concentric remodelling (increase in RWT, normal
LV mass), concentric hypertrophy (increase in RWT, in-
crease in LV mass), eccentric hypertrophy (normal RWT,
increase in LV mass), and normal geometry (normal RWT
and LV mass). The basic document, guidelines of the
ASE and EAE summarized in the “Recommendations
for chamber quantification” (ref.?) defines the RWT by
the formula: RWT = (2 x PWTd)/LVIDd. Some papers
follow this definition®!°. Hovewer, in other papers>'"'2,
the different formula is used: RWT = (IVSd + PWTd)/
LVIDd. The latter formula provides markedly different re-
sults mainly in patients with hypertrophic cardiomyopathy
having asymetrical septal hypertrophy. Thus, without the
knowledge of the original formula for RWT calculation,
the comparison of results from various papers may be
confusing and may lead to wrong conclusions.

CONCLUSION

It is desirable to follow exactly the definitions of more
complex parameters and to unify the way of presenting
those with more potential definitions.

ABBREVIATIONS

ASE, American Society of Echocardiography; EAE,
European Association of Echocardiography; 1VSd,
Interventricular septal thickness; LV, Left ventricu-
lar; LVIDd, Left ventricular internal diameter; PWTd,
Posterior wall thickness; RWT, Relative wall thickness.
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