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Left atrial remodelling in patients with mitral stenosis
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Abstract: Objectives —The aim of this study was to assess left atrial dimensions and function in patients with non-severe
mitral stenosis. Study population - Fifty-one patients (mean age of 58,8 + 12,25 years, 82,35% women) with non-severe
mitral stenosis were evaluated by standard, speckle tracking and exercise echocardiography. LA phasic function was assessed
by using both volumetric and speckle-tracking derived parameters. Patients were divided into 2 subgroups — according to
the mitral valve area and cardiac rhythm. Results — Compared with the control group, patients with mitral stenosis had
significantly larger dimensions and all parameters regarding LA function were altered, with a strong correlation between
BNP level and LA dimensions and reservoir function. LA dimensions were higher and the reservoir function was altered in
patients with AF compared with patients in sinus rhythm. Except for LA active emptying fraction that was correlated with the
mean transvalvular gradient measured during peak exercise and symptom intensity, there were no correlations between LA
dimensions and function and exercise parameters. Echographic parameters useful in predicting AF occurrence during follow-
up were LA dimensions, mean transvalvular gradient, systolic pulmonary artery pressure and peak systolic pulmonary artery
pressure during exercise. Conclusions — Mitral stenosis leads to extensive LA remodeling, having important structural and
functional consequences with implications over LA mechanical, electrical (occurrence of AF) and neurohormonal function.
The LA assessment can therefore provide further insights in patients with mitral stenosis, independent of its severity, adding
prognostic and clinical value.

Keywords: left atrium, mitral stenosis, echocardiography

Rezumat: Obiective —Acest studiu are ca obiectiv evaluarea remodelarii atriului sting (AS) la pacientii cu stenoza mitra-
la non-severa. Material si metoda - Au fost inclusi 51 pacienti cu stenoza mitrala, evaluati prin ecocardiografie standard,
prin speckle tracking si prin ecocardiografie de efort. Pacientii au fost subdivizati in functie de severitatea stenozei, precum
si in functie de ritmul cardiac. Rezultate — comparativ cu lotul control, pacientii cu stenoza mitrala au prezentat dilatarea
semnificativa a AS, cu scaderea parametrilor functiei fazice atriale, existand o stransa corelatie cu nivelul plasmatic al BNP.
Pacientii Tn fibrilatie atriala au avut dimensiuni atriale mai mari si alterarea functiei de rezervor, comparativ cu pacientii in
ritm sinusal. Singurele corelatii cu parametrii de efort au fost cele dintre gradientul mediu transmitral de efort si aparitia
simptomelor cu fractia de golire activa a AS. Parametrii ecocardiografici care prezic aparitia fibrilatiei atriale sunt dimensiunile
AS, gradientul mediu transmitral, presiunea arteriald pulmonara sistolica masurata in repaus si la efort. Concluzii - Stenoza
mitrald induce o remodelarea atriala extensiva, cu consecinte atat la nivel structural, dar si cu implicatii functionale vizand
functia mecanica, neuro-hormonala si pe cea electrica. Evaluarea dimensiunilor si functiei atriale stangi poate aduce informatii
suplimentare la pacientii cu stenoza mitrala, cu posibile implicatii clinice si prognostice, independent de severitatea stenozei.
Cuvinte cheie: atriu stang, stenoza mitrala, ecocardiografie

In patients with mitral stenosis, the narrowing of the
valvular orifice restricts the blood flow through the
valve, thus increasing the pressure gradient between
the left atrium (LA) and the left ventricle (LV) during
diastole'. Therefore, we must take into account the im-
portance of the LA in maintaining normal left ventri-
cular filling pressures by ensuring a steady blood flow
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through the stenotic valve at the cost of increased
left atrial pressure. In time, elevated atrial pressures
lead to left atrial remodeling, resulting in progressive
morphologic and functional alterations, as well as LA
dilation®.

The aim of this study is to assess left atrial remode-
ling in patients with mitral stenosis.
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METHODS

Study population
We included 51 patients with mitral stenosis and pre-
served left ventricular systolic function. Patients were
divided into 2 subgroups — according to the estimated
mitral valve orifice area (over/under 1.5 cm?) and car-
diac rhythm (normal sinus rhythm or atrial fibrillation).

Exclusion criteria were: class IV NYHA patients,
severe mitral stenosis referred for surgical correcti-
on, other significant valvular diseases, known ischemic
heart disease or inductibile ischemia during exercise
echocardiography and patients with contraindications
for performing an exercise echocardiography. An in-
formed consent was obtained from each patient, as
well as the approval of the Ethics Committee.

The following clinical data were collected for each
patient: age, sex, NYHA class, associated comorbidities,
as well as the cardiac rhythm and current medication.

Echocardiographic assessment
We performed the echocardiographic studies on VI-
VID 7 and VIVID 9 stations (GE Healthcare Horten
Norway).The image acquisition and data storage were
entirely digital, to allow for offline analysis. Data form
each measurement was the mean result of calculations
performed on three cardiac cycles for patients in si-
nus rhythm or five cardiac cycles for patients in atrial
fibrillation.

We used a control group of 20 individuals without
known cardiovascular diseases.

Standard 2D Echocardiography

We assessed mitral stenosis severity according to the
latest guidelines?, based on calculated mitral valve ori-
fice area (by 2D planimetry — form the mitral valve
parasternal short axis view and from the PHT-derived
formula — PHT was obtained by tracing the decelera-
tion slope of the E-wave on color-oriented Doppler
spectral display of transmitral flow.The mean transmi-
tral gradient was calculated by manual tracing of the
same anvelopes®.

The pulmonary artery systolic pressure was calcu-
lated using the simplified Bernoulli equation derived
from the anvelope of the tricuspid regurgitation jet
obtained by continuous spectral Doppler interrogati-
on by adding the right atrial pressure, estimated form
the maximal transverse diameter of the inferior vena
cava and its inspiratory collapse form the subcostal
view*.

We measured each of the four cardiac chambers
according to the latest guidelines®. End diastolic and
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end systolic volumes along with left ventricular ejecti-
on fraction were measured using the modified Simp-
son rule®. From long axis parasternal view, we measu-
red the anteroposterior left atrium diameter, while we
used the four-chamber view and two-chamber view to
assess the left atrial area and volume.Area and volume
values were indexed to the body surface area. Besides
the maximal indexed left atrial volume (LAvolMax), we
also calculated the minimum left atrial volume (right
after mitral valve closure - LAvolMin) and, for patients
in sinus rhythm, the presystolic left atrial volume (cor-
responding with the beginning of the P wave on surfa-
ce ECG - LAvolpreP)t.

We used the aforementioned volumes to assess
the left atrial phasic functions: LA emptying volume
(LAvolMax-LAvolMin) for the reservoir function, LA
passive emptying volume (LAvolMax- LAvolpreP) and
LA active emptying volume (LAvolpreP-LAvolMin) for
booster pump function’.

Left atrial mechanical function assessment

LA phasic function was assessed by using both volu-
metric and speckle-tracking derived parameters®. The
first method is based on using previously measured
LA volumes during the cardiac cycle as follows’: for
the reservoir function — LA emptying fraction = (LA-
volMax-LAvolMin)/LAvolMax, for the conduit function
— LA passive emptying fraction = (LAvolMax-LAvol-
preP)/LAvolMax and for the booster pump function
—LA active emptying fraction = (LAvolpreP-LAvolMin)/
LAvolpreP.

Speckle tracking

For speckle tracking analysis, we used the software
provided by EchoPAC, setting as a reference point the
P wave on surface ECG (for patients in sinus rhythm).
The acquisition was made using the best settings (ave-
rage frame rate/second between 60-80, proper gain
adjustment)'®.We traced a line on the left atrial endo-
cardial border to set the region of interest (ROI) and
afterwards we adjusted the automatically generated
ROI to include the whole LA myocardium''. The stra-
in curves thus obtained allow the assessment of atri-
al function: the maximum negative peak during atrial
systole (GSA-) is a surrogate for booster pump functi-
on, LA conduit function is evaluated by the maximum
positive peak during early diastole (GSA+), while peak
global LA longitudinal strain is useful for assessing the
reservoir function'”

Stress echocardiography
Patients performed exercise echocardiography while
on medication (including beta-blockers), using an er-
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gometric bicycle, starting with a load of 25 W while
gradually increasing the load with 25 W per 3 minu-
tes of exercise or maintaining the same load for pati-
ents with decreased exercise tolerance. The test was
interrupted if any of the following criteria were met:
predicted heart rate or intensely symptomatic patient
(dyspnea/angina/uncontrollable  arrhythmias/synco-
pe). Blood pressure was measured at rest and during
exercise, at 3 minutes intervals, while patients were
on continuous 12 lead ECG monitoring. Echographic
acquisition was made at rest and during exercise, for
each step, including during maximal exercise.

Statistical analysis was performed using MS Excel
and XL STAT 2014 (AddinSoft Sarl Paris). Measure-
ments are presented as mean * standard deviation (for
numerical variables). Because of the non-Gaussian dis-
tribution of the acquired data, we used the Spearman
test for establishing correlation between variables,
while Mann-Whitney and Kruskal-Wallis tests were
used for comparing numerical variables. For interde-
pendence analysis between categorical data we used
the Chi Square test. A two-sided P-value of 0.05 was
considered statistically significant.

RESULTS

79 patients with mitral stenosis and preserved left
ventricular ejection fraction where initially evaluated
clinically and by transthoracic echocardiography - 20
patients were excluded because they needed surgery
for severe symptomatic mitral stenosis, | patient refu-
sed to enroll, 2 patients were unable to perform the
exercise echocardiography due to paralysis secondary
to embolic stroke and 3 patients had significant co-
ronary artery disease or prior myocardial infarction.
From the remaining 53 pts that performed the stress
echocardiography, 2 had inducible myocardial ischemia
during exercise and were excluded from the study.

The demographic characteristics of the final study
population (51 patients) were as follows: mean age was
58.8 + 12.25 years, 82.35% were women and 21 pati-
ents (41.17%) had permanent atrial fibrillation. Accor-
ding to the NYHA classification, 10 patients (19.6%)
were NYHA class |, 29 pts (54.7%) were NYHA class
Il and the remaining 12 patients (22%) were NYHA
class Ill.

Echocardiographic characteristics

At rest, all patients hat preserved left ventricular (LV)
ejection fraction (57.07 £5.2%) and normal LV dimen-
sions, without any statistically significant differences
with the control group. The mean mitral valve orifice
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area was |.39 cm 210.33 calculated by planimetry, .36
cm 2+0.29 as determined by the PHT method, with a
mean transvalvular gradient of 7.59mmHg * 3.42, whi-
le the mean pulmonary artery pressure at rest was
38.3ImmHg (between 28.68 and 47.94mmHg) — Table
.

Table I. Clinical and echocardiographic characteristics
in patients with mitral stenosis

Patients with
Parameters mitral stenosis Controls P M.ann-
(20) Whitney
(1))
Sex (Females) 82.35% 70% 0.1727
(02)
Age 58.98 £12.25 52.05+18.12 0.1272
BMI (kg/m?) 26.07 £5.14 25.29 £2.89 0.42255
AV (bpm) 73.04 £13.06 70.80 + 7.22 0.36232
LVEF (%) 57.07 £ 5.20 57.55+ 4.32 0.69519
RVd (mm) 37.46+ 3.47 32.75 +2.24 0.00000
RAarea (cm?) 20.65 + 5.32 15.96 £ 2.53 0.00001
RAvolMax (ml) 59.54 +23.40 43.20+ 10.21 0.00014
PAPs (mmHg) 38.31+9.63 24.48 + 5.59 0.00000
GmeTMi (mmHg) 7.59+ 3.42 0.94+ 0.24 0.00000
MiV Resistance 72.11+ 32.58 9.09 + 0.53 0.00000
(mmHg*sec/ml)
AVMi (PHT) (cm?) 1.36+ 0.29 -
AV Miplanimetric 1.39+£0.33 -
(cm?)

Table 2. Left atrial dimensions and function parameters
(comparison between patients with mitral stenosis and
controls)

Patients with

Parameters mitral stenosis Controls p Mann-
1) (20) Whitney

LAd 46.41+ 7.02 33.75 + 3.81 0.00000
LAarea 30.87+ 8.78 18.17 £2.15 0.00000
LAarealndex 17.99 £ 5.11 9.99 + 1.23 0.00000
LAvolMax 115.59 + 48.84 | 51.95 + 10.65 0.00000
LAvolMaxIndex 67.07 £ 28.21 2852 £ 5.67 0.00000
LAvolMin 90.41 £50.04 | 26.25 + 10.49 0.00000
LAvolPreP * 79.58 £ 39.62 | 38.75 % 11.8l 0.00001
LAemptyingVol 2480 + 1343 | 2570 +4.99 0.68678
LAemptyingFraction 0.25 +0.15 0.51 £0.13 0.00000
LApassive-emptying- 11.98 + 6.05 13.20 + 497 0.44872
Vol *
LApassive-emptying- 0.15+0.10 0.27 £0.13 0.00240
Fraction *
LAactive-emptying- 14.12 +£7.20 12.50 + 3.97 0.32283
Vol *
LAactive-emptying- 0.20 £ 0.11 0.34£0.11 0.00009
Fraction *
LAS (%)* 10.58 + 6.99 | 42.70 £ 10.99 0.0003 |
GSA-(LAStrain- -3.16 £ 3.29 -12.56 + 1.65 0.04373
peaks) *
GSA+(LAStrain- 741 £ 567 30.14 £ 1033 0.00012
peakD) *

* measures for sinus rhythm patients only
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Left atrial dimensions

Compared with the control group, patients with mitral
stenosis had significantly larger anterior-posterior LA
diameter, area, indexed area and volumes, regardless of
the hearth rhythm - Table 2.

Left atrial function in patients with mitral
stenosis

LA phasic function was evaluated by speckle
tracking and volumetric methods. There were statis-
tically significant differences between the 2 groups by
both methods — all parameters regarding LA function
were altered in patients with mitral stenosis compared
with the control group (table 2). There was a strong
correlation between the 2 methods in evaluating the
reservoir function (p= 0.0001, r =0.577) (Figure 1) and
conduit function (p=0.0013, r =0.627) but not for the
booster pump function (p=0.3039,r = -0.218).

Regardless of the mitral valve orifice area (over/
under 1.5 cm?), there were no significant differences
between LA dimensions (LAarea p=0.357; LAvolMa-
xIndex p=0.141; LAvolMin p=0,1254) and LA function
parameters (LAemptyingFraction p=0.4546; LApas-
sive-emptyingFraction p=0.1535; LAactive-emptying-
Fraction p=0.8383; LAS p=0.4984; GSA+ p=0.6555;
GSA- p=0.6891), although patients with hemodynami-
cally significant mitral stenosis had higher mean trans-
valvular gradients.

Left atrial function in patients with atrial
fibrillation

While there were no significant differences between
patients in sinus rhythm and those in atrial fibrillation
(AF) regarding the severity of mitral stenosis (evalua-
ted by the mean transvalvular gradient and mitral valve
orifice area determined by planimetry and PHT), LA
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Figure 1. Graphic representation of the correlation between LAS (%) and
LAemptyingFraction.
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Table 3. Comparison between patients in sinus rhythm
and patients in atrial fibrillation
Parameters Patients in RS | Patients in p Mann-
(30) FiA (21) Whitney
LAd 43.83 + 5.99 50.10 +6.85 0.0031
LAarea 26.79 £ 7.32 36.70 £ 7.35 < 0.0001
LAarealndex 15.48 + 3.30 21.57 £5.17 <0.0001
LAvolMax 93.77 £ 39.63 | 146.75 +44.18 | <0.0001
LAvolMaxIndex 53.64 + 18.77 86.26 * 28.67 <0.0001
LAvolMin 65.45 + 83 123.69 + 45.19 | < 0.0001
LAemptyingVol 26.10 + 8.83 23.06 + 17.95 0.0322
LAemptyingFraction 0.32+0.13 0.16 £0.10 0.0001

dimensions were significantly higher and the reservoir
function was altered (measured by the volumetric me-
thod - LAemptyingFraction p=0,0001) in patients with
AF compared with those in sinus rhythm —Table 3.

Exercise echocardiography

With the exception of LA active emptying fraction
measured in patients in sinus rhythm that was inver-
sely correlated with the mean transvalvular gradient
measured during peak exercise (p=0.03, r = -0.40) and
symptom intensity, there were no correlates between
LA dimensions and function and exercise parameters
(exercise duration, exercise tolerance, peak systolic
pulmonary artery pressure) (Figure 2).

BNP dosing

The mean BNP value was 172.7+126.3pg/ml.We found
that there was a strong correlation between BNP level
and mitral stenosis severity (mitral valve area by plani-
metry), LA dimensions and reservoir function (higher
BNP values were associated with a decrease in the
reservoir function) as well as with the booster pump
function evaluated by speckle tracking —Table 4.
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Figure 2. Graphic representation of the correlation between mean trans-
valvular gradient measured during peak exercise (GmeTMiEf) and LA active
emptying fraction.
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Follow-up

Patients were followed up for | up to 4 years, with
a mean follow up period of 3.2 years. Form the 51
patients that were included in our study, 18 (35.29%)
remained in the same NYHA class, while 33 patients
(64.7%) saw a worsening in their clinical status.Althou-
gh patients that deteriorated in time had higher LA
dimensions and worse LA function parameters, these
differences were not statistically significant. |7 patients
were referred for surgery during follow up. Only the
parameters evaluating mitral stenosis severity (mean
transvalvular gradient, p=0.01, systolic pulmonary ar-
tery pressure, p=0.003) and exercise echocardiogra-
phy parameters (exercise duration, p=0.02, symptom’s
presence during exercise, p=0.04, mean transvalvular
gradient during peak exercise, p=0.03 and peak systo-
lic pulmonary artery pressure, p=0.02) were useful in

Table 4. Correlation between BNP level and left atrium
dimensions

BNP r p
LAarea 0.408 0.006
LAarealndex 0.396 0.008
LAvolMax 0.387 0.010
LAvolMaxIndex 0.388 0.010
LAvolMin 0.369 0.015
LAvolPreP * 0.027 0.894
LAemptyingVol -0.127 0.415
LAemptyingFraction -0.310 0.044
LApass-emptVol * 0.275 0.174
LApassive-emptyFraction® 0.161 0.429
LAactiv-emptyingVol* -0.140 0.493
LAactive-emptyingFraction* -0.279 0.168
AVMiplanimetric -0.308 0.045
Symptoms during stress test 0.324 0.032
GSA-(StrainLA-peakSglobal) * -0.522 0.002
GSA+(StrainLA-peakDglobal) * -0.253 0.148
LAS* -0.461 0.007
* measures for sinus rhythm patients only
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predicting the need for surgery, while there was no
link with LA echographic parameters.

Form the 31 patients in sinus rhythm, 20 had either
paroxysmal or permanent atrial fibrillation. Echogra-
phic parameters useful in predicting AF occurrence
were LA dimensions (area, indexed area, maximal LA
volume, indexed maximal LA volume, minimum LA vo-
lume and preP LA volume), mean transvalvular gradi-
ent and systolic pulmonary artery pressure and peak
systolic pulmonary artery pressure during exercise
(Table 5).

DISCUSSIONS

The most important findings of this study can be
summarized as follows: a) LA dimensions are higher in
patients with mitral stenosis, regardless of the severity
of mitral stenosis; b) there is a significant decrease in
LA phasic function, with LA booster pump function
being the most affected; c) alterations in LA contrac-
tility are associated with symptoms occurrence and
an increase in the mean transvalvular gradient during
peak exercise; d) both the increase in LA size and the
alteration of the LA reservoir and pump function are
correlated with increased BNP serum levels; e) LA di-
lation is a predictor for AF occurrence.

Stressors like LA volume and pressure overload are
triggers for LA remodeling. The extent of LA remode-
ling is dependent on the duration and the intensity of
the aggressive factors'®. While at first these changes
are reversible, as the time of exposure increases, ir-
reversible morphologic and functional alterations may
occur'?. LA pressure overload secondary to mitral ste-
nosis leads to LA dilation, as seen in our study, patients
with mitral stenosis having increased LA dimensions
regardless of the method used for measuring LA size
and regardless of the severity of mitral stenosis, which

Table 5. Predictors of atrial fibrillation
. Patients in sinus rhythm Patients in sinus rhythm who .
Variable an Y developed atrial fibri);Iation (20) p Mann-Whitney

LAd 41.18 £ 5.86 45.20 + 5.56 0.098
LAarea 23.19 +£6.96 29.34 £ 6.98 0.019
LAarealndex 13.81 £2.66 16.76 £ 3.49 0.022
LAvolMax 73.98 +£33.55 109.17 + 41.93 0.018
LAvolMaxIndex 43.53 + 14.23 61.97 £ 21.44 0.022
LAvolMin 38.08 + 14.24 78.99 +37.85 0.004
LAvolPreP* 49.42 + 14.01 93.86 £39.96 0.003
GmeTMi 5.75 £ 2.59 9.15+3.92 0.023
GmeTMief 18.65 £ 7.21 23.26 £ 9.57 0.166
PAPs 3091 + 538 4133+ 11.8 0.005
PAPsEf 59.38 + 9.43 80.21 £ 11.52 0.000

* measures for sinus rhythm patients only
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in turn suggests that there are other factors beside
the valvular obstacle that may influence LA dimensi-
ons, like intraatriale pressure variability'* and valvular
compliance'*'¢ and resistance’.

Data derived from histopathological findings in atri-
al specimens obtained during surgery suggest there is
an extensive interstitial fibrosis'® in both atria, associa-
ted with myocyte hypertrophy especially seen in pati-
ents in sinus rhythm, compared with patients with atri-
al fibrillation, where myocytolysis is the predominant
histological change'®. Myocyte hypertrophy is a marker
for cellular degeneration, associated with significant ul-
trastructural changes, such as myofibrillar destruction,
a process that leads in time to a decrease and even to
a loss of contractile function'®.

During ventricular systole, the left atrium has a re-
servoir function, collecting blood drained by the pul-
monary veins that leads to LA filling and distension®. In
patients with mitral stenosis, elevated LA filling pressu-
res lead to a decrease in pulmonary vein blood flow
and, on the other side, to an increase in LA parietal
tension, which in turn determines LA dilation and an
alteration of the reservoir function?*?!,a fact observed
in our study, where both LA emptying faction and LA
global longitudinal strain were significantly lower in pa-
tients with mitral stenosis.

During early diastole, once the mitral valve opens,
the LA acts as a conduit, allowing passive blood flow
from the atrium to the left ventricle, this function
being influenced by both LV diastolic relaxation and
by mitral valvular resistance®. In patients with mitral
stenosis, although there is an increase in intra-atrial
pressure and a decrease in LV intraventricular pre-
ssure, leading to a significant atrioventricular diastolic
gradient, the passive blood flow during early diastole
is restricted because of important valvular resistance.
Thus, the LA conduit function is altered, a fact pro-
ven by the statistically significant decrease in patients
with mitral stenosis in sinus rhythm of both LA passive
emptying fraction and positive global longitudinal stra-
in (GSA+), as seen in other studies that used both the
speckle tracking®” and tissue Doppler methods*. The
current study proved the existence of a negative cor-
relation between GSA+ and mitral valvular resistance
(p=0.004, r=-0.396).

LA booster pump function plays a very important
role in maintaining an adequate cardiac output in pati-
ents with mitral stenosis, despite the valvular obstacle,
therefore a loss of this function may lead to a worse-
ning of heart failure®.

Bianca Moise et al.
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Compared with the control group, in patients with
mitral stenosis both LA active emptying fraction and
GSA- were significantly impaired, suggesting a failure of
the LA pump secondary to LA dilation, a negative cor-
relation between the two aforementioned parameters
and LA maximal volume exists, similar to data form
other studies?** Therefore, adaptative LA dilation as
a response to LA pressure overload due to the valvular
obstacle is correlated with a loss in LA contractility®.

Moreover, our study has shown a relationship
between LA active emptying fraction and mitral ste-
nosis severity (evaluated by the mean transvalvular
gradient and mitral valve orifice area), probably expla-
ined by the increase in atrial pressures along with the
progression of mitral stenosis, which in turn leads to a
decrease in LA booster pump function, or during exer-
cise, where symptom occurrence and the increase in
transvalvular mean gradient were inversely correlated
with LA booster pump function.

Unlike a similar study performed by Ancona et al*°,
were systolic LA strain was a predictor for atrial fi-
brillation, the current study failed to establish a pro-
gnostic value for this parameter.

Besides the aforementioned changes, the LA remo-
deling process has also functional consequences, lea-
ding to neurohormonal changes?', a fact confirmed in
our study, where the increase in BNP was positively
correlated with LA dimensions, and negatively correla-
ted with mitral stenosis severity and LA reservoir and
booster pump function.These data are similar to those
found in other studies®? and the correlation between
LA booster pump function assessed by GSA- and BNP
was also described in other heart diseases.

Interstitial fibrosis and cellular dissociation in pati-
ents with atrial dilation lead to electrical dispersion, a
favorable substrate for initiating and maintaining reen-
try circuits which in turn are the main determinants
for atrial fibrillation'®. Atrial fibrillation is the most
common arrhythmia in patients with mitral stenosis,
and data from different studies®**® suggest that atrial
dilation is its main predictor?, as seen in the current
study, where an increase in LA dimensions is associa-
ted with the risk for developing atrial fibrillation.

CONCLUSIONS

Mitral stenosis leads to extensive LA remodeling, ha-
ving important structural and functional consequences
with implications over LA mechanical, electrical (the
occurrence of atrial fibrillation) and neurohormonal
function.
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The assessment of LA dimension and function can
therefore provide further insights in patients with mi-

tral

stenosis, independent of its severity, adding prog-

nostic and clinical value.
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