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Left Atrial Mechanics in Hypertensive Patients
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Dear Editor,
The left atrium (LA) plays an important role in the over-

all cardiovascular performance by contributing to the 
left ventricular (LV) filling with its reservoir, conduit, and 
contractile functions (1). Until the early 2000s, the nonin-
vasive study of the LA was performed using the so-called 
“classic” echocardiography-derived parameters (LA area, 
maximum volume, phasic volumes, and blood flow as-
sessment of the transmitral or the pulmonary flow), but 
these parameters were subject to a number of limitations 
(2). In the past decade, new imaging modalities have 
emerged, providing new insights into the noninvasive as-
sessment of the LA. Echocardiography-based automated 
techniques for sophisticated analysis of myocardial dis-
placement have emerged such as Doppler tissue imaging 
(DTI) or speckle tracking (ST) which enable the quantifi-
cation of regional and global myocardial mechanics such 
as displacement, velocity, strain (ε), and strain rate (SR) 
(3). New information on the clinical relevance of the LA 
ε and SR analysis is constantly emerging. The LA mechan-
ics is a promising tool in several clinical contexts, either 
for diagnostic or therapeutics decision-making process. 
Moreover, the LA mechanics seems to have a prognostic 
importance across several clinical cardiovascular and 
systemic diseases (4). Previous studies have demonstrat-
ed an important association between the LA reservoir 
phase mechanical indices and the LA histology (5) and 
the LA fibrosis assessed with cardiac magnetic resonance 
(6), supporting the use of the LA reservoir phase mechan-
ics as an index of the LA stiffness. Systemic arterial hyper-
tension is associated with morphological and functional 
LA abnormalities. An increase in the LA size is a hallmark 
of the LA remodeling process and is a common finding 
in hypertensive patients (7, 8). It is well known that the 
increase in the LA size can predict target organ damage 
(9) and adverse cardiovascular outcomes (10, 11).

Several authors have raised the question of whether the 

changes in the LA mechanics occur before or after the 
morphological ones. Sahebjam et al. (12) compared the LA 
mechanics in hypertensive patients with normotensive 
age-matched controls, using DTI to derive the LA reser-
voir phase ε and SR. Both these groups showed a normal 
LA size. The authors were able to demonstrate significant-
ly lower values of ε and SR for the LA reservoir phase in 
the hypertensive patients when compared with the nor-
motensive group. It is possible to speculate that a chronic 
pressure overload of the LA leads to a reduction in the LA 
reservoir phase performance, as was assessed with DTI. 
That was probably related to the LV diastolic dysfunction 
and temporary elevation of the LV filling pressures in the 
context of hypertensive heart disease. Unfortunately, the 
authors do not present any estimation of the LV filling 
pressures (such as E/e’). In the group of hypertensive pa-
tients, there was a significantly higher number of diabet-
ics, which can be an important confounding factor, since 
coexisting diabetes in hypertensive patients can further 
impair the LA mechanics (13, 14). With respect to the as-
sessment of the LA mechanics, it is well established that 
DTI only represents a few points in the LA wall (4 in the 
present paper). This is substantially fewer than the 12- or 
15-segment model proposed for the LA mechanics assess-
ment with 2D-ST echocardiography (3). Another impor-
tant limitation of the paper is the construction of the 
multivariate model. More than 10 variables were includ-
ed in the linear regression model, raising the possibility 
that the models were overfitted. In the linear regression 
model, the authors included both continuous and cat-
egorical variables! It would also be important to present 
the quality of the model to predict the LA reservoir phase 
SR. Finally, we would also suggest a multivariate analysis 
to the LA reservoir phase ε. It is important to acknowledge 
that the LA reservoir ε and SR are influenced not only by 
chamber stiffness, LA volume, and pressures changes but 
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also by the downward movement of the mitral annulus 
towards the apex, as a result of the LV contraction, just be-
fore the opening of the mitral valve (4). Borges et al. (15) 
demonstrated that in hypertensive patients, the longitu-
dinal mitral annulus velocity was reduced. Since the LA 
is inseparable from the LV and from the mitral annulus 
movement, it may be of interest to combine the evalua-
tion of the LA mechanics with the LV longitudinal systolic 
function. This study of Sahebjam et al. (12) was of interest 
insofar as it lends support to the use of the LA reservoir 
phase mechanics in hypertensive patients, but further 
studies are needed to assess its clinical and therapeutic 
usefulness.

References
1.       Hoit BD. Assessing atrial mechanical remodeling and its conse-

quences. Circulation. 2005;112(3):304–6.
2.       To AC, Flamm SD, Marwick TH, Klein AL. Clinical utility of mul-

timodality LA imaging: assessment of size, function, and struc-
ture. JACC Cardiovasc Imaging. 2011;4(7):788–98.

3.       Mor-Avi V, Lang RM, Badano LP, Belohlavek M, Cardim NM, De-
rumeaux G, et al. Current and evolving echocardiographic tech-
niques for the quantitative evaluation of cardiac mechanics: 
ASE/EAE consensus statement on methodology and indications 
endorsed by the Japanese Society of Echocardiography. J Am Soc 
Echocardiogr. 2011;24(3):277–313.

4.       Vieira MJ, Teixeira R, Goncalves L, Gersh BJ. Left atrial mechanics: 
echocardiographic assessment and clinical implications. J Am 
Soc Echocardiogr. 2014;27(5):463–78.

5.       Kuppahally SS, Akoum N, Burgon NS, Badger TJ, Kholmovski EG, 
Vijayakumar S, et al. Left atrial strain and strain rate in patients 
with paroxysmal and persistent atrial fibrillation: relationship 
to left atrial structural remodeling detected by delayed-enhance-
ment MRI. Circ Cardiovasc Imaging. 2010;3(3):231–9.

6.       Her AY, Choi EY, Shim CY, Song BW, Lee S, Ha JW, et al. Prediction 
of left atrial fibrosis with speckle tracking echocardiography in 
mitral valve disease: a comparative study with histopathology. 
Korean Circ J. 2012;42(5):311–8.

7.       Adebayo AK, Oladapo OO, Adebiyi AA, Ogunleye OO, Ogah OS, Ojji 
DB, et al. Changes in left atrial dimension and function and left 
ventricular geometry in newly diagnosed untreated hyperten-
sive subjects. J Cardiovasc Med (Hagerstown). 2008;9(6):561–9.

8.       Casaclang-Verzosa G, Gersh BJ, Tsang TS. Structural and function-
al remodeling of the left atrium: clinical and therapeutic impli-
cations for atrial fibrillation. J Am Coll Cardiol. 2008;51(1):1–11.

9.       Xu JZ, Wu SY, Yan YQ, Xie YS, Ren YR, Yin ZF, et al. Left atrial diam-
eter, flow-mediated dilation of brachial artery and target organ 
damage in Chinese patients with hypertension. J Hum Hypertens. 
2012;26(1):41–7.

10.       Tsang TS, Abhayaratna WP, Barnes ME, Miyasaka Y, Gersh BJ, Bailey 
KR, et al. Prediction of cardiovascular outcomes with left atrial 
size: is volume superior to area or diameter? J Am Coll Cardiol. 
2006;47(5):1018–23.

11.       Benjamin EJ, D'Agostino RB, Belanger AJ, Wolf PA, Levy D. Left atri-
al size and the risk of stroke and death. The Framingham Heart 
Study. Circulation. 1995;92(4):835–41.

12.       Sahebjam M, Mazareei A, Lotfi Tokaldany M, Ghaffari N, Zorou-
fian A, Sheikhfatollahi M. Comparison of Left Atrial Function 
between Hypertensive Patients with Normal Atrial Size and Nor-
motensive Subjects Using Strain Rate Imaging Technique. Arch 
Cardiovasc Imaging. 2014;2(1).

13.       Mondillo S, Cameli M, Caputo ML, Lisi M, Palmerini E, Padeletti M, 
et al. Early detection of left atrial strain abnormalities by speckle-
tracking in hypertensive and diabetic patients with normal left 
atrial size. J Am Soc Echocardiogr. 2011;24(8):898–908.

14.       Liu Y, Wang K, Su D, Cong T, Cheng Y, Zhang Y, et al. Noninvasive 
assessment of left atrial phasic function in patients with hyper-
tension and diabetes using two-dimensional speckle tracking 
and volumetric parameters. Echocardiography. 2014;31(6):727–35.

15.       Borges MC, Colombo RC, Goncalves JG, Ferreira Jde O, Franchini 
KG. Longitudinal mitral annulus velocities are reduced in hy-
pertensive subjects with or without left ventricle hypertrophy. 
Hypertension. 2006;47(5):854–60.


