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I BRIEF COMMUNICATION

Relationship between Left Ventricular Mass and Echocardiographic
Parameters in Hypertensive Patients

Relacion entre masa ventricular izquierda y parametros ecocardiogradficos en hipertensos

JESSICA GANTESTIM™AC GUILLERMINA CULACIATI, NORBERTO CASSOM™AC, MARIANA CARNEVALINIT, MARIA G. MATTA,
HECTOR A. DESCHLEM™AC

ABSTRACT

Background: In hypertensive patients, the new tools incorporated in the echocardiographic evaluation of diastolic function allow the
detection of left atrial changes before abnormalities of the traditional parameters develop.

Objective: The aim of this study was to analyze the impact greater ventricular mass has on atrial strain and other parameters of
ventricular dysfunction in hypertensive patients.

Methods: Sixty hypertensive patients were analyzed and divided in two groups according to left ventricular mass index, using a
cutoff point of 132 g/m2 in men an 109 g/m2 in women. The traditional measurements were recorded as well as tissue Doppler imag-
ing, left atrial volume and left ventricular mass index. Left ventricular longitudinal strain and left atrial strain during the reservoir
period were analyzed. Statistical analysis was performed with SPSS software using Student’s t test. A p value <5 was statistically
significant.

Results: Hypertensive patients with greater left ventricular mass index had a significant reduction of left atrial strain (28.35+8.44
vs. 35.83+9.33; p=0.019; 95% CI, 1.38-13.58) and higher left atrial volume (35.97+9.48 vs. 30.32+7.54; p=0.037; 95% CI, 0.34-
10.95).

Conclusion: In this study, the greater increase of left ventricular mass index was accompanied by a significant reduction of left atrial
strain and a significant increase of left atrial volume.

Key words: Echocardiography - Diastolic Dysfunction - Left Atrium

RESUMEN

Introduccion: En pacientes hipertensos, las nuevas herramientas incorporadas en la evaluacién ecocardiografica de la funcién di-
astélica permiten detectar modificaciones auriculares antes de la aparicién de alteraciones en los parametros clasicos.

Objetivo: Analizar el impacto del incremento de la masa ventricular sobre el strain auricular y otros parametros de disfuncién di-
astélica en hipertensos.

Material y métodos: Se analizaron 60 pacientes hipertensos divididos en dos grupos segtn el indice de masa ventricular izquierda
utilizando un punto de corte de 132 g/m2 en hombres y de 109 g/m2 en mujeres. Se registraron mediciones ecocardiograficas conven-
cionales, Doppler tisular, volumen de la auricula izquierda e indice de masa ventricular izquierda. Se analizé el strain longitudinal
del ventriculo izquierdo y de la auricula izquierdadurante el periodo de reservorio. Se utiliz6 la prueba de la t (programa SPSS); p
significativa: < 0,05.

Resultados: En hipertensos con mayor indice de masa ventricular izquierda se observaron una reduccion significativa del strain
de la auricula izquierda (28,35 + 8,44 vs. 35,83 = 9,33; p = 0,019; IC 95% 1,38-13,58) y un incremento del volumen de la auricula
izquierda (35,97 + 9,48 vs. 30,32 = 7,54; p = 0,037; IC 95% 0,34-10,95).

Conclusion: En este estudio, el mayor incremento del indice de masa ventricular izquierda se acompané de una reduccion significa-
tiva del strain de la auricula izquierda y un incremento del volumen auricular.

Palabras clave: Ecocardiografia - Disfuncién diastélica - Auricula izquierda

Abbreviations

LA Left atrial LVMI Left ventricular mass index
HTN Hypertension
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INTRODUCTION
The evaluation of diastolic dysfunction is a routine
practice in the echocardiography laboratory. However,
over 20% of evaluations show contradictory results ac-
cording to traditional echocardiographic parameters.
(D

Hypertension (HTN) produces left atrial (LA) en-
largement (2) leading to higher mortality, and LA vol-
ume is associated with the level of diastolic dysfunc-
tion. (3) However, between 25% and 30% of patients
with diastolic dysfunction have normal LA size. (4)

The new echocardiographic techniques allow
quantification of LA strain at different periods of the
atrial cycle. A recent report has demonstrated accept-
able intra-observer and inter-observer variability, (5)
its major criticism being the difficulty to homologate
normal values among the different manufacturers. (6)

Peak atrial strain at the end of the reservoir period
is reduced since the early stages of HTN, even before
the classical signs of diastolic dysfunction develop. (7)
This change was shown to be progressive when nor-
mal patients and patients with diastolic dysfunction,
with and without heart failure, were compared. (8)
However, little is known about the behavior of these
parameters in the different stages of diastolic dysfunc-
tion in patients without heart failure.

The aim of this study was to evaluate the chang-
es of traditional parameters and of atrial strain in a
group of young subjects with controlled HTN, normal
left ventricular (LV) ejection fraction and different
values of left ventricular mass index (LVMI).

METHODS

Echocardiographic data corresponding to 90 asymptomatic
hypertensive patients, aged between 30 to 60 years, were
prospectively recorded between January 2013 and August
2014. Patients were under pharmacological treatment, had
no other relevant clinical or cardiologic conditions and had
normal ejection fraction >55% (estimated by the biplane
Simpson’s method). Patients with arrhythmias, heart rate
>90 beats per minute, valvular heart disease or subopti-
mal ultrasonic window were excluded. Sixty patients were
analyzed and divided into two groups according to LVMI
estimated by the formula recommended by the American
Society of Echocardiography (ASE); Group 1: patients with
normal (<116 gr/m2 in men and < 96 gr/m2 in women) or
mildly increased (up to 132 g/m2 in men and 109 g/m2 in
women) LVMI and Group 2: patients with higher LVMI.

All the patients underwent echocardiographic evalua-
tion with a GE Vivid E9 ultrasound machine, using standard
technique. Conventional echocardiographic measurements
were performed and color tissue Doppler images were ac-
quired at a frame rate >40 frames per second. Mitral annu-
lus septal and lateralpulsed-wave tissue Doppler measure-
ments were calculated off-line from the digitally stored loops
of color tissue Doppler. Left atrial volume was measured in
4-chamber and 2-chamber views using the modified Simp-
son’s rule. Left ventricular E/A ratio, as an expression of LV
filling velocity, and the E/e ratio (ratio between peak mitral
inflow velocity E and maximum e wave velocity measured by
pulsed-wave tissue Doppler, used to estimate left ventricular
filling pressure or mean LA pressure) were calculated from

the average annular lateral and septal e wave tissue Doppler.
Systolic longitudinal strain was obtained by speckle-track-
ing echocardiography in the three standard apical views. Av-
erage peak LA strain was calculated in the same fashion in
the lateral, inferior and posterior walls during the reservoir
period. (Figure 1)

These measurements were performed on stored cine
loops acquired with a frame rate >50 frames per second us-
ing the software Echopac PC version 110.1.2 provided by
GE, adapting the width of the area of interest to the atrial
wall thickness. All off-line analyses were performed by the
same operator on at least two stored beats. Left atrial vol-
umes and LV mass were indexed by body surface area calcu-
lated with the Mosteller formula.

Statistical analysis

Continuous variables are expressed as mean * standard de-
viation. Categorical variables are presented as numbers and
percentages. Statistical calculations of continuous variables
were performed using Student’s t test using SPSS 18 statis-
tical package. A p value < 0.05 was considered statistically
significant.

Ethical considerations

The study was evaluated and approved by an institutional
Research Committee. An informed consent, authorized by
a family member or person responsible, was requested for
each patient included in the study.

RESULTS
Among the 90 study patients, 30 had to be excluded
due to defects in image acquisition that became evi-
dent when the off-line analysis was performed. Of the
60 patients analyzed, 40 (66.6%) had normal or slight-
ly elevated LVMI (Group 1: 91.87+18.01 g/m2) and 20
had LVMI >132 g/m2 in men or 109 g/m2 in women
(33.3%) (Group 2: 136.70+13.47 g/m2). Most patients
were men (65%); with mean age of 48.4 + 6.6 years.

There were no significant differences in the E/A
ratio, the average e wave obtained at the lateral mitral
annulus and septal mitral annulus, the E/e ratio or
peak systolic longitudinal strain.

Patients with higher LVMI presented a significant
reduction of left atrial strain and greater LA volume
(Table 1).

DISCUSSION

The evaluation of diastolic dysfunction deserves spe-
cial attention, as many patients with this condition
will develop signs and symptoms of heart failure.

Hypertension is generally present in most patients
with diastolic dysfunction. (9) Therefore, the evalua-
tion of the presence and severity of diastolic dysfunc-
tion is particularly interesting, as it may provide a
useful tool to define the moment of initiating medical
treatment and to adequate it to each stage of the dis-
ease and to each particular situation.

It is well known that patients with diastolic dys-
function have greater ventricular mass and LA vol-
ume than normal subjects.

However, the traditional parameters used to evalu-
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Fig. 1. A trial strain by speckle
tracking in a hypertensive pa-
tient

Table .1. Student’s. t test for Grﬂup] Groupz p 95% CI
the different variables ana-
lyzed
LVMI g/m2 91.87+£18.01 136.70+13.47 <0.01 <0.01 <0.01
Mean LV strain 18.57+2.25 18.42+1.95 ns ns ns
Mean LA strain 35.83+9.33 28.35+8.44 0.019 0.019 0.019
LA volume/m?2 30.32+7.54 35.97+9.48 0.037 0.037 0.037
E/e ratio 9.58+3.06 8.02+2.31 ns ns ns
Mean E 8.74+1.90 6.93+2.61 ns ns ns
E/A ratio 1.25+0.40 1.15+0.53 ns ns ns
* Only atrial strain showed significant differences
LVMI: Left ventricular mass index. LV: Left ventricular. LA: Left atrial.

ate diastolic dysfunction seem to have low sensitivity
and show variations which depend on loading condi-
tions and on other situations, such as heart rate, and
thus may be occasionally inconclusive. (10) This oc-
curs not only with the E/A ratio of mitral flow velocity
(most commonly seen) but also with tissue Doppler
velocities, which are supposedly less easily influenced.
Of interest, about one third of patients with heart fail-
ure and preserved ejection fraction do not have abnor-
mal values of the traditional parameters of diastolic
dysfunction or atrial dilation. (12)

A recent publication has reported that over 20%
of patients with diastolic dysfunction cannot be ad-
equately classified based on traditional echocardio-
graphic parameters. Thus, the authors used the E/e
ratio with a cutoff point of 10 to identify patients with
apparent impaired relaxation but with outcomes of
pseudonormalized patients. (1) Yet, further evaluation
of results shows that LA strain can also differentiate
these populations with values nearly identical to those
of the pseudonormal group (approximately 32%) and
significantly different from patients with impaired re-
laxation (40%) and from normal subjects (46%).

Although the E/e ratio (a marker of LV end-diastolic

pressure) is a reproducible parameter that can be eas-
ily obtained and is helpful in patients with preserved
gjection fraction, its main disadvantage is the wide
band of indefinite values between 8 and 13. (12, 13)

We are aware of the important impact that LV di-
astolic dysfunction has on the left atrium, generating
higher atrial pressures with concomitant chamber
dilation and impaired LA function. In this sense, the
analysis of myocardial strain based on speckle track-
ing echocardiography has brought new elements of
understanding in particular situations.

The findings of this study show that hypertensive
patients who remain asymptomatic but with higher
LVMI do not have greater abnormalities of the E/e
ratio or e wave velocity than those present in earlier
stages of the disease. In addition, we did not find a
significant reduction of ventricular strain as other
authors mentioned. (14) This can be due to the fact
that, in our population, LVMI was lower than the one
reported by these authors. Conversely, we observed
an increased LA volume above normal values, and a
significant reduction of atrial strain that was higher
than the previously publishe done observed in early
stages of the disease. (7,8)
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This data suggest that changes in LA strain in di-
astolic dysfunction are progressive and more marked
than the variations of other variables and could iden-
tify subgroups of patients with a different outcome.

Limitations
Atrial strain could not be analyzed in 30 of 90 patients
due to technical limitations in image acquisition. The
reproducibility of the method was not evaluated in the
present study.

Some missing information, as the severity of HTN
and kidney damage could have influenced the results.

CONCLUSION

In this group of hypertensive patients, the greater in-
crease in left ventricular mass was accompanied by a
significant reduction in atrial strain, already present
in hypertensive patients with normal LV mass, and a
significant increase in LA volume, above normal val-
ues.
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