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Predictive Value of Left Atrial Volume Index and Right
Ventricular Dilatation in Mitral Stenosis for Atrial
Fibrillation
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ABSTRACT

Purpose:To examine the predictive value of left atrial volume index (LAVI) and right ventricular dilatation in mitral
stenosis (MS) for atrial fibrillation (AF) and to determine the cut-off value.

Materials and Methods: 14 men, 92 women, a total of 106 cases between the ages of 23-86 (mean: 50.7 + 12.7) with
mitral stenosis were included in the study. All echocardiographic assessments were performed according to the criteria
of American Society of Echocardiography (ASE). Patients were divided into two groups as AF and normal sinus rhythm
(NSR). 39 patients with AF were classified as AF group and 67 patients with normal sinus rhythm were classified as
NSR group. The demographic, clinical, echocardiographic characteristics of these two groups were compared. For the
statistical analysis of datas, Kolmogorov-Smirnov, T-test, Mann-Whitney-U test and ROC analysis were used.

Results: In mitral valve stenosis, left atrial volume index and right ventricular diastolic diameter increase. LAVI cut-off
value for atrial fibrillation is 40,74 ml/m?, the sensitivity and specificity of it was found to be as 80% and 80.6%,
respectively (PPV = 69.0%, NPV = 88.5%). Cut-off value of right ventricular diastolic diameter (RVDD) for atrial
fibrillation is 36.7 mm, the sensitivity and specificity of it was found to be as 62.9% and 59.7%, respectively (PPV =
46.0%, NPV = 75.5%).

Conclusion: It has been concluded that, there are cut-off values of LAVI and RVDD for the development of atrial
fibrillation in mitral stenosis and to know those values that were important in determining treatment strategies.
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OZET

Amag: Mitral stenozda (MS) sol atrial voliimindeksi (LAVI) ve sagd ventrikiil dilatasyonunun atrial fibrilasyon (AF) igin

prediktif degerini incelemek ve cutoff degerini belirlemektir.

Materyal ve Metod: Mitral darligi olan ve yaslari 23-86 arasinda (Ortalama: 50,7+12,7) 14 erkek, 89 kadin, toplam 103

olgu calismaya alindi. Ekokardiyografik degerlendirmeler Amerikan Ekokardiyografi Cemiyeti (ASE) kriterlerine gore

yapildi. Hastalar AF ve sinus ritmi (NSR) olmak lzere iki gruba ayrildi.AF olan 36 hasta AF Grubu ve Sinus ritminde

olan 67 hasta NSR Grubu olarak siniflandiriidi. Bu iki grubun klinik, demografik, ekokardiyografik 6zellikleri

karsilastirildi.

Bulgular: Mitral kapak alani azaldikga sol atrial vélum indeksi ve sag ventrikul diastolic ¢api artmaktadir. Atrial

fibrilasyon icin LAVI cut off dederi 40,74 ml/m2 olup sensitivitesi %80 ve spesifitesi %19.4 olarak bulundu. Atrial
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fibrilasyon sag ventrikil diastolic cap1 (RVDQC) icin cut off degeri 36,7 mm olup sensitivitesi %62,9 ve spesifitesi %40,3

olarak bulundu.

Sonug: Mitral stenozunda atrial fibrilasyon gelisimii ¢in LAVI ve RVDG cut off degerlerinin oldugu ve bu degerleri
bilmenin tedavi stratejilerini belirlemede 6nemli oldugu kanaatine varildi.
AnahtarKelimeler: Atrial fibrilasyon, Sol atrial voliim indeksi, Sag ventrikil dilatasyonu, Mitral stenozu

INTRODUCTION

Mitral stenosis is emerging as a result of
rheumatic heart disease in less developed and
developing countries and remains as a major
health probleml. The atrial fibrillation developing in
these patients causes an increase in stroke, heart
failure and mortality®®. It has been demostrated
that, left atrial volume index had a predictive value
for the development of atrial fibrillation®. In these
patients, the predictive value of right ventricular
dilatation and the cut-off value for atrial fibrillation
are unknown. Our goal is to determine cut-off
left atrial index, and right
ventricular dilatation in mitral stenosis, which are

values of volume

important for the development of atrial fibrillation.

MATERIALS and METHODS

14 male and 92 female a total of 106 cases
between the ages of 23-86 (mean: 50.7 + 12.7)
included in the study. The study was planned as a
prospective study and approved by the ethics
committee. Written informed consent document
was obtained from the participants included in the
study. The patients with known pulmonary disease,
coronary artery disease and undergoing cardiac
surgery were excluded from the study. The
patients were divided into two groups as the
patients with atrial fibrillation (AF group, n = 39)
and normal sinus rhythm ones (NSR group, n =
67). Measurements were was performed using
echocardiography device Vivid 7 (GE Healthcare),
2.5-5 MHz probes at rest, left side lying position.
For all measurements, criterias specified by
American Society of Echocardiography (American
Society of Echocardiography, ASE) were used.
Left atrial volume was measured by drawing the
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borders of the left atrium planimetrically, from
standard apical 2 and 4 chamber at the end of
systole. Left atrial volume was divided by the
surface area of the body and so LAVI was
obtained®. Mitral valve area was calculated
planimetrically according to the pressure half time.
Mitral stenosis was evaluated as valve area is less
than 2 cm? Atrial fibrillation was diagnosed in
accordance with the definitions guides of American
College of Cardiology / American Heart
Association and the European Society of
Cardiology (ACC / AHA / ESC) by analyzing
electrocardiographic recordingse. Right ventricular
and left ventricular dimensions were measured
with M-mode echocardiography.
Statistical analysis

Continuous variables are presented with
mean * SD and categorical variables are
presented with frequency (%). Normality of
continuous dataswere tested with Kolmogorov-
Smirnov test. T-test analysis was used for
difference analysis of continuous variables, Mann-
Whitney-U test was used for difference analysis of
categorical variables. For the cut-off values LAVI
and AF, ROC curve analysis was used. Analysis
was performed with SPSS 17.0 for Windows
(SPSS Inc., Chicago, lllinois) the program.

RESULTS

Ninety-two (86.7%) patients with mitral
stenosis were women, but in terms of atrial
fibrillation, there was no significantly difference
between the two groups in gender and mean
age.Mean diastolic blood pressure and heart rate
were significantly higher in AF group. The use of
digitalis, diuretics, and anticoagulant therapy was
higher in AF group (p <0.05). Two groups had
similar characteristics in terms of associated



Yildiz et al.

valvular disease, diabetes, and body mass index
(p> 0.05). (Table 1).

In AF group, mitral valve area was lesser,
mitral E velocity, peak mitral diastolic pressure
were higher. Left atrial diameter, volume, left atrial
volume index, and right ventricular and right atrial
diameter were higher (P <0.05). In terms of left
ventricular systolic and diastolic diameters did not

Table 1: Patient Characteristics
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reach statistical significance, but LVEF was found
to be significantly lower in AF group. (Table 2)

For the development of AF, cut-off values of
LAVI and RVDD were 40.74 ml/m® and 36.7 mm,
respectively, and sensitivity was found as 80% and
62.9%, specificity was found as 80.6% and 59.7%,
respectively. (Figure 1).

Parameters AF Group (n:39) NSR Group(n:67) p
Clinic and demographic parameters

Age, (Mean+SD, years) 58.6+£10.9 56.5+11.7 0,07
Male, n (%) 6(15.4) 8(16.7) 0.505
Female, n (%) 33(84.6) 59(83.3)

Body mass index (kg/mz) 30.3+5.4 28.7+5.9 0.181
Hypertension, n(%) 20(55.6) 35(52,2) 0.08
Systolic (mmHg) 121.4+17.0 118.1+16.9 0.347
Diastolik (mmHg) 77.3+12.2 70.0+£11.0 0.03
Diabetes mellitus, n (%) 9(23,1) 8(11.9) 0.164
Heart rate (beat/min) 82.4+11.5 75.54£9.2 0.001
Aort valve disease, n(%) 5(13.9) 5(7.5) 0.294
Medical treatment

Digoxin, n(%) 13(36.1) 2(3.0) <0.05
Beta blocker, n(%) 17(47.2) 41(61.2) 0.175
Diuretic, n(%) 16 (44.4) 18(26.9) 0.07
Warfarin, n(%) 21 (53.4) 5(7.5) 0.04

AF: Atrial fibrillation, NSR: Sints Rhythm.
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Table 2: Patient Echocardiographic Parameters

Parameters AF Group(n=39) SR Group (n=67) p
Echocardiogarphic Measurements

Left atrial diameter (mm) 56.2+12.1 45.2+8.2 <0.05
Left atrial volume (ml) 153.9+106.5 81.3+33.0 <0.05
Left atrial volume index (ml/m2) 53.8+18.6 32.1+13.0 <0.05
Right atrial diameter (mm) 44.1+8.9 37.247.1 <0.05
Right ventricul diameter (mm) 38.9+5.4 35.545.1 0.003
SPAP (mmHg) 36.0+10.4 33.5+£10.5 0.254
Mitral valv area, planimetric (cm2) 1.440.3 1.56+0.22 0.008
Mitral valv area, PHT (cm2) 1.34+0.3 1,55+0.24 0.001
Maximal mitral gradient (mmHg) 15.2+5.5 12.1+4.8 0.004
Mitral E velocity (cm/sn) 1.9+0.4 1.740.3 0.004
LVDD (mm) 47.5£7.2 47.146.2 0.788
LVSD (mm) 35.4+6.1 33.3+5.5 0.87
Posterior wall (mm) 10.1+4.4 9.0+1.2 0.059
Septal wall (mm) 10.2+6.4 8.6+1.4 0.072
Ejection Fraction (%) 57.616.2 61.5+6.9 0.006

AF: Atrial fibrillation, NSR: Sinls Rhythm, LVDD: Left ventricular diastolic diameter, LVSD: Left ventricular

systolicdiameter. SPAP: Systolic pulmonary artery pressure. PHT: Pressure half time.

775




Yildiz et al.

Cukurova Medical Journal

ROC Curve
Source of
the Curve
— R\ _diameter
LA
Reference Line
1,0 ——
05 Jr r
g
= 0,6
=
w
c
@ 0,4
wn
o2
0.0 T T T T
oo 02 04 06 0a 10
1 - Specificity

Diagonal segments are produced by ties.

Figurel: ROC Analysis results for LAVI and RVDD.

DISCUSSION

The most common cause of AF is mitral valve
disease. The incidence was reported as in general
population, the elderly population and in mitral
stenosis 0.15-1%, 4.8-17% and 40%"%°. Long-
term elevation of left atrial pressure leads to left
atrial dilatation, atrial fibrosis, and muscular
atrophy. As a result of atrial remodeling occuring
whose mechanism was poorly understood, the
ectopic activities going out from pulmonary veins or
other regions may lead to atrial fibrillation'®**. In
the formation of atrial fibrillation, left atrial
remodeling and right atrial and right ventricular
remodeling were effective. Right
dilatation by causing right atrial
prepares the ground for

ventricular
remodeling,
formation of atrial
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arrhythmias. Severe mitral stenosis leads to
pulmonary hypertension, right ventricular failure
and atrial remodeling. This situation is more
evident in cases where mitral valve area was <1
cm? and pulmonary vascular resistance was > 5
wood unit***¥**, In Framingham study, it has been
reported that, the incidence of atrial fibrillation in
right ventricular dilatation increased two-fold™®.
Studies are demostrated that, the right
ventricle and the right atrium dilatation were more
obvious in patients with mitral stenosis and atrial
fibrillation*®’. In these studies and in the literature,
we did not find any study which reported that the
cut off value of the diameter of the right ventricle
for atrial fibrillation. In our study, the cut off value of
the diameter of the right ventricle for atrial

fibrillation was 36.7 mm and sensitivity and
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specificity were calculated as 59.7%, 62.9%
respectively.
Mechanical obstruction occuring in mitral

stenosis leads to the increase in left atrial volume,
left atrial dilatation and atrial remodeling. LAVI is
as well as an important marker in the development
of atrial fibrillation and seems to be an important
parameter in predicting atrial fibrillation. The
importance of LAVI, it has been used in atrial
fibrillation, for monitoring of the success of
electrical cardioversion and the formation of and
the results of mitral balloon
valvuloplasty, and prognosis of acute myocardial
infarction and development of major cardiac event,
and to predict AF recurrences after radiofrequency
ablation and it has been shown that, increased
LAVI values were associated with poor
prognosis®*®**%_ However, in these studies, the
cut off value of LAVI for AF has not been reported.
ASE was reported for LAVI as " heavy increased
value " as = 40 ml/m®. In our study, the cut off
value for atrial fibrillation that we found (Cut-off
value: 40.74 mI/mZ) was very similar to this value.
In our literature review, we did not find clear cut-off
value for LAVI for atrial fibrillation in mitral stenosis.

The duration of mitral stenosis is preparing
ground for the formation of atrial fibrillation. Left
atrial pressure increase caused by long-term
mechanical obstruction is preparing ground for the
development of atrial fibrillation'>**?°. In parallel to
these findings in our study, we determined that the
average age of patients with AF was more.
Study limitations

The start time of atrial fibrillation was not
known, AF was not classified as paroxysmal,
permanent or persistent, AF was not investigated
by holter and these parameters were not certain
when it started. And there are the limitations of the
study. In addition, the other clinical parameters
which are effective in the development of AF were
excluded from the study and electrophysiological
study was not performed. And these are also
evaluated as limitations.

recurrence,
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CONCLUSION

Atrial fibrillation may occur as a result of
increase of left atrial volume, right ventricular
dilatation and left-right atrial remodeling. With the
development of AF, the clinical presentation
worsens and prognosis was affected. In mitral
stenosis, LAVI and right ventricular dilatation are
the parameters which have predictive and cut-off
values for the development of atrial fibrillation. In
this study, it has been revealed that, other
echocardiographic ~ parameters  should  be
determined in addition to the cut-off values which
we have put forth for atrial fibrillation.
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