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This editorial refers to ‘Cumulative blood pressure from

early adulthood to middle age is associated with left

atrial remodelling and subclinical dysfunction assessed by

three-dimensional echocardiography: a prospective post

hoc analysis from the coronary artery risk development

in young adults study’ by H.D. Vasconcellos et al., pp.

977–984.

Left atrial dimensions and function are altered in numerous cardio-
vascular diseases and have been associated with an excess of mortal-
ity.1 In hypertension, the increased left ventricular filling pressures
lead to reduced early diastolic emptying and enhanced contraction of
the left atrium at the end of the diastole to ensure adequate left ven-
tricular preload. The response of the left atrium to the chronically
increased left ventricular filling pressures consists of left atrial enlarge-
ment and impaired function. How and when these changes develop
over time can be better elucidated by longitudinal population-based
studies such as the Coronary Artery Risk Development in Young
Adults (CARDIA).2 A total of 5115 individuals aged 18–30 years
were included between 1985 and 1986 at four different sites in the
United States and were followed up during 30 years to investigate
the determinants of the development of clinical and subclinical car-
diovascular disease. Subsequent analyses have shown that cumulative
blood pressure may represent better the chronic exposure that dam-
ages the cardiovascular system than a single measurement at the time
of risk evaluation. A high cumulative blood pressure in early adult-
hood was associated with increased risk of left ventricular diastolic
dysfunction and coronary atherosclerosis in middle age.3,4

Vasconcellos et al.5 provide further evidence on the effect of cu-
mulative blood pressure on left atrial size and function assessed with
3D transthoracic echocardiography at the year-30 examination.
Adequate 3D transthoracic echocardiographic data for left atrial
evaluation were available in 1033 individuals. Maximum, minimum,
and pre-atrial contraction volumes of the left atrium were measured
and phasic functions were derived. In addition, global left atrial longi-
tudinal strain measured at the end of the ventricular systole

(reservoir strain) and strain rate at the early and late ventricular dia-
stole were derived. The cumulative blood pressure was defined by
summing the product of average millimetres of mercury and the
years between each two consecutive visits over 30 years of follow-
up.

Higher cumulative systolic blood pressure from early adulthood
throughout middle age was associated with adverse left atrial remod-
elling, with higher left atrial volumes, increased reservoir, and booster
pump functions but impaired early diastolic strain rate indicating
impaired conduit function. Furthermore, higher cumulative diastolic
blood pressure was associated with enhanced booster pump func-
tion, impaired early diastolic strain rate, and increased late diastolic
strain rate. Race had a significant interaction in the association be-
tween cumulative systolic blood pressure and left atrial pre-atrial
contraction volume and booster pump function, but the interaction
was only significant for African-Americans.

While it is clear that strict control of blood pressure in general
population early in life is imperative to avoid injury of the cardiovas-
cular system and reduce the risk of atherosclerosis and heart failure,
the methodology to assess the consequences of blood pressure on
the cardiovascular system has not been established. Transthoracic
echocardiography remains the imaging technique of first choice to
evaluate the effects of blood pressure at cardiac level: left ventricular
wall thickness and mass, left ventricular systolic and diastolic function,
and left atrial size are key components of the echocardiographic re-
port.6 From 2D echocardiography, normative reference values for
left atrial diameter and volume have been derived in numerous regis-
tries and are included in current recommendations.7 In addition, the
prognostic implications of 2D echocardiography derived measure-
ments of the left atrium have been extensively explored. Armstrong
et al.8 demonstrated that among 4082 participants of the CARDIA
study in whom the left atrial diameter could be measured on the
M-mode recordings of the parasternal long-axis view at the 5-year
follow-up, each one standard deviation increase in left atrial diameter
indexed for body surface area was associated 26% increased risk of
cardiovascular events. Similarly, among 2412 participants with
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..available measurements of the left atrial area on the apical four-cham-
ber views, an increase of 1 SD in left atrial area indexed for body sur-
face area was associated with 42% increased risk of cardiovascular
events.8

However, 2D echocardiography may not capture the pattern of
left atrial remodelling and has been shown to significantly underesti-
mate left atrial volumes when compared with computed tomography
or cardiovascular magnetic resonance.9,10 The present study pro-
vides the largest evidence to date on the left atrial size and function
assessed with 3D transthoracic echocardiography in middle age indi-
viduals, including relatively equal number of men and women and
African-American and whites.5 In addition, reproducibility data are
also provided highlighting the good intra- and inter-observer repro-
ducibility for left atrial volume assessment but still modest inter-
observer reproducibility for left atrial strain measurements. As
acknowledged by the authors in the limitations, the selection of
patients based on good quality of 3D transthoracic echocardiography
data is an important bias and hampers the generalizability of the
results to the general population.

Furthermore, it would have been interesting to study the as-
sociation between 3D left atrial size and functions and clinical
outcomes such as heart failure, atrial fibrillation and stroke in
such large population. In 439 patients with high prevalence of
cardiovascular disease, Wu et al.11 showed the incremental
prognostic value of minimum left atrial volume measured with
3D echocardiography. The association between left atrial reser-
voir strain and risk of stroke in patients with atrial fibrillation has
also been demonstrated.12 The present study may set the basis
to close the circle and correlate cumulative blood pressure with
changes in left atrial size and function and occurrence of cardio-
vascular events during follow-up.
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