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Abstract

Original Research Article

Background: Left atrial (LA) enlargement is a marker for increased risk of atrial fibrillation (AF).
However, LA remodeling is a complex process that is poorly understood, and LA geometric remodeling may also be
associated with the development of AF. Materials and Methods: Hundredpatients who visited the Department of
Cardiology, Gandhi Medical Collage for the echocardiography for any cause were studied. Wall thickness, LV
diastolic diameter (LVDd), E/e’, LA diameter (LAD), LA volume index (LAVI), and LV ejection fraction (LVEF)
was evaluated. Patients were divided into four groups as follows: normal geometry (n = 50), concentric remodeling
(normal LVMI and high RWT, n = 23), concentric hypertrophy (high LVMI and high RWT, n = 8), and eccentric
hypertrophy (high LVMI and normal RWT, n = 20). Results: Normal geometry was more common among the
younger patients (65.3 years) as compared to Concentric remodelling (76.4 years), Concentric hypertrophy (72.4
years) and Eccentric hypertrophy (71.4 years) (p=0.002).Diabetes, hypertension, hyperlipidemia, aortic stenosis, aortic
regurgitation, mitral regurgitation and chronic kidney disease was more prevalence with geometric remodelling. Of
Them Concentric hypertrophy was more common. Conclusion: The prevalence of AF was increasing according to LV

geometric remodeling patterns.
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INTRODUCTION

This is proven that increase in increase in left
ventricular (LV) wall thickness reduces the LV wall
stress [1]. This may lead to development of left
ventricular hypertrophy (LVH). Previous studies have
proven that increase in LVH can lead to significant
increase in cardiovascular (CV) related morbidity and
mortality [2, 3].

Several recent trials have highlighted the
prognostic impact of more subtle LV geometric
abnormalities. LVH pattern and geometric remodelling
has become the prime focus of many researchers in the
presence of hypertension and valvular heart diseases

[4].

Previous studies have proved that in the
presence of preserved ejection fraction (EF), Concentric
LVH can lead to high mortality [5, 6]. Other studies
have reported that relative wall thickness has less
impact on prognosis in patients with coronary heart
disease.

Dilation of LV and LVH can lead to increase
in end-diastolic pressure, followed by enlargement of
the left atrium. Prevalence of Atrial fibrillation (AF) is
high among the old age patients leading to high
morbidity and mortality. Left atrial (LA) remodeling,
LA enlargement, and LV remodeling are related to AF
development [7]. However, little is known about this
relationship in Indian population. In present study we
tried to find out the aassociation between atrial
fibrillation, atrial enlargement and left ventricular
geometric remodeling in Indian population.
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MATERIALS AND METHODS

Present study was performed on 100 patients
who visited the Department of Cardiology, Gandhi
Medical Collage for the echocardiography for any
cause.

After a detailed demography including age and
sex, we evaluated data for patients’ wall thickness, LV
diastolic diameter(LVDd), E/e’, LA diameter (LAD),
LA volume index (LAVI), and LV ejection fraction
(LVEF).ECG was used to record cardiac rhythm.

High LV mass index (LVMI) was defined as
>115 g/m2 for male patients and >95 g/m2 for female
patients.Relative wall thickness (RWT) was calculated
using the following formula: (2 x LVPWTd)/(LVDd),
which permitsphysicians to categorize an increase in the
LV mass as either concentric (RWT >0.42) or eccentric
(RWT<0.42) hypertrophy and identify concentric
remodeling (a normal LV mass with an increased
RWT). TheLAVI was calculated using the biplane area-
length method and body surface area and defined high
as a value>42 mL/m2.

The LV mass was calculated using the formula
recommended by the American Society of
Echocardiography (ASE), and it was indexed to the
body surface area as follows:

LV mass = 0.8 x 1.04 [(LVDd + LVPWTd +
IVSTd)3 — (LVDd)3] + 0.6,

Where, LVDd was the LV diastolic diameter,
IVSTd was the diastolic interventricular septa wall
thickness, and LVPWTd was the diastolic LV posterior
wall thickness. We then categorized 100 patients into

four groups as follows: normal geometry (n = 50),
concentricremodeling (normal LVMI and high RWT, n
= 23), concentric hypertrophy (high LVMI and high
RWT, n = 8), and eccentric hypertrophy (high LVMI
and normal RWT, n = 20).

All the data analysis was performed using IBM
SPSS ver. 20 software. Quantitative data is expressed as
mean and standard deviation whereas categorical data is
expressed as percentage. Descriptive analysis was
performed for the baseline details. Multivariable
logistic regression analysis was performed to find out
the odds ratio of each variables. P value of <0.05 is
considered as significant.

RESULTS

In present study normal geometry was more
common among the younger patients (65.3 years) as
compared to Concentric remodelling (76.4 years),
Concentric hypertrophy (72.4 years) and Eccentric
hypertrophy (71.4 years). The p value of this
association was highly significant (p=0.002).

The ratio of men were 54%, 59%, 44%, and
46% in patients with a normal geometry, concentric
remodeling, concentric hypertrophy, and eccentric
hypertrophy, respectively.

Hypertension was more common among the
patients with concentric remodelling (75%), concentric
hypertrophy (92%), and eccentric hypertrophy (78%).
Table-1 shows the comparison of other parameters with
the concentric remodelling, concentric hypertrophy, and
eccentric hypertrophy.

Table-1: Comparing different parameters with concentric remodelling, concentric hypertrophy, and eccentric

hypertrophy

Parameters Normal Concentric Concentric Eccentric P

geometry | remodelling hypertrophy hypertrophy | value
Age (years) 65.3 76.4 724 714 0.002
Male (%) 54 59 44 46 0.001
Diabetes (%) 22.4 45.5 46.7 35 <0.001
Hypertension (%) 50 75 92 78 <0.001
Hyperlipidemia,(%) 24 38 45 34 <0.001
Aortic stenosis, % 1.2 12 13.4 6.2 <0.001
Aortic regurgitation, % 2.4 1.2 11.3 15.6 <0.001
Mitral stenosis, % 0.3 0.3 0.6 0.4 0.321
Mitral regurgitation, % 2.1 1.2 6.5 14.5 <0.001
Chronic kidney disease, % 12.4 23.4 39.4 26.7 <0.001
Overweight, % 26 32 35 30 0.241
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DiscussION

Over the past 50 years, several authors have
worked on the pathophysiology of LVH. ® Previous data
showed that as per the law of LaPlace hypertrophy is a
result of adaptive response to the wall stress. This lead
to cardiac decompensation which occurs as a
consequence of myocyte death and myocardial fibrosis
[9, 10].

Geometric patterns of LV remodelling can
define the hypertrophic response due to mechanical
stress. Mechanical stress may be because of pressure
known as concentric hypertrophy or due to volume over
load known as eccentric hypertrophy.

Complex interaction between LV dilatation
and myocardial thickening are responsible for
pathophysiology of LVH. Several previous studies have
recently examined an expanded four-group LVH
classification: dilated/non-dilated concentric
hypertrophy ~ and  dilated/non-dilated  eccentric
hypertrophy [11-13]. In this proposed four-group LVH
classification, dilated concentric hypertrophy was
associated with the worst prognosis and non-dilated
eccentric hypertrophy had the most favourable profile
[11, 12].

In present study we found that normal
geometry was more common among the younger
patients (65.3 years) as compared to Concentric
remodelling (76.4 years), Concentric hypertrophy (72.4
years) and Eccentric hypertrophy (71.4 years). The p
value of this association was highly significant
(p=0.002).

The ratio of men were 54%, 59%, 44%, and
46% in patients with a normal geometry, concentric
remodeling, concentric hypertrophy, and eccentric
hypertrophy, respectively. Hypertension was more
common among the patients with concentric
remodelling (75%), concentric hypertrophy (92%), and
eccentric  hypertrophy (78%).A recent systematic
review by Zheng et al showed a link between
Concentric hypertrophy and higher prevalence of
cardiometabolic risk factors and associated disease [14].
Prevalence of AF was significantly high with the
Eccentric hypertrophy and lowest LV ejection fraction.

In same study by Zheng et al related to
mortality, it was found that all-cause mortality was
highest with concentric hypertrophy, howveer, there
was an overlap of risk factors between concentric
hypertrophy and eccentric hypertrophy [14].

In our study analysis of both AF and non-AF
populations, LA enlargement and LVEF were
significantly related to LV geometric remodeling.
Therefore, the rate of AF was increasing per the LV
remodelling patterns. Patel et al., reported that LAVI
was associated only with LVMI, not RWT [15].

Smallsample size was the main limitation of
the present study. A large randomized clinical trial is
needed to provide strength to present study.

CONCLUSION

It was found that normal geometry was more
common among the younger patients as compared to
concentric remodelling, concentric hypertrophy and
eccentric hypertrophy. The prevalence of AF was
increasing according to LV geometric remodelling
patterns in association with LA size and LVEF.
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