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Online: 29" April 2026 functional adaptation process associated with adverse

KEYWORDS clinical outcomes. This study aimed to evaluate
myocardial  infarction,  left echocardiographic characteristics of LV remodeling and
ventricular remodeling, determine their prognostic significance in predicting post-
echocardiography,  prognosis, infarction complications. A cohort of post-MI patients was
complications, global assessed using transthoracic echocardiography, focusing
longitudinal strain on LV geometry, systolic and diastolic function, and

myocardial  deformation  parameters. The  findings
demonstrate that pathological remodeling patterns,
particularly eccentric hypertrophy and reduced ejection
fraction, are strongly associated with increased risk of
heart failure, arrhythmias, and recurrent ischemic events.
Advanced echocardiographic indices, including global
longitudinal strain (GLS), showed superior predictive value
compared to conventional parameters. Early identification
of adverse remodeling may improve risk stratification and
guide therapeutic strategies.

Introduction

Myocardial infarction remains a leading cause of morbidity and mortality worldwide.
Despite advances in reperfusion therapy and pharmacological management, a significant
proportion of patients develop structural and functional alterations of the left ventricle,
collectively known as LV remodeling. This process involves changes in ventricular size, shape,
and myocardial composition, ultimately leading to impaired cardiac performance.

LV remodeling is influenced by infarct size, neurohormonal activation, and
hemodynamic stress. It can manifest as adaptive or maladaptive, with the latter associated
with progressive ventricular dilation, wall thinning, and systolic dysfunction. Importantly,
adverse remodeling has been identified as a key determinant of long-term prognosis,
contributing to the development of heart failure, ventricular arrhythmias, and increased
mortality.

Echocardiography remains the cornerstone imaging modality for evaluating LV
structure and function due to its accessibility, non-invasiveness, and diagnostic accuracy.
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Recent advances, including speckle-tracking echocardiography, allow for more precise
assessment of myocardial deformation and early detection of subclinical dysfunction.

This study aims to analyze echocardiographic features of LV remodeling in post-MI
patients and assess their prognostic value in predicting complications.

Materials and Methods

Study Design and Population

A prospective observational study was conducted involving 92 patients diagnosed with
acute myocardial infarction. Patients were recruited from a tertiary care cardiology center
and followed for a period of 6 months.

Inclusion Criteria

 Confirmed diagnosis of MI based on clinical, electrocardiographic, and biochemical
markers

o Age between 35 and 75 years

e Availability of baseline and follow-up echocardiographic data

Exclusion Criteria

e Prior history of cardiomyopathy

« Significant valvular heart disease

 Congenital heart defects

Echocardiographic Assessment

All patients underwent comprehensive transthoracic echocardiography using
standardized protocols. The following parameters were evaluated:

e Left ventricular end-diastolic volume (LVEDV)

e Left ventricular end-systolic volume (LVESV)

« Left ventricular ejection fraction (LVEF)

e Left ventricular mass index (LVMI)

« Relative wall thickness (RWT)

« Diastolic function parameters (E/A ratio, E/e")

« Global longitudinal strain (GLS)

LV remodeling was defined as a 220% increase in LVEDV during follow-up.

Outcome Measures

Primary outcomes included:

e Development of chronic heart failure

e Occurrence of ventricular arrhythmias

e Recurrent myocardial infarction

Statistical Analysis

Data were analyzed using standard statistical software. Continuous variables were
expressed as mean * standard deviation. Correlations between echocardiographic parameters
and clinical outcomes were assessed using regression analysis, with p < 0.05 considered
statistically significant.

Results

Baseline Characteristics

The mean age of patients was 58.4 * 9.7 years, with a predominance of male participants
(68%). Anterior MI was observed in 54% of cases.
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Echocardiographic Findings

At baseline, reduced LVEF (<50%) was identified in 61% of patients. During follow-up,
pathological LV remodeling developed in 39% of patients.

Key findings included:

e Significant increase in LVEDV and LVESV in remodeling group (p < 0.01)

e Reduced LVEF (mean 41.2% vs 52.6%, p < 0.001)

e Elevated LVMI indicating eccentric hypertrophy

e Impaired GLS values (-11.5% vs -17.8%, p < 0.001)

Complications

Patients with adverse remodeling showed higher incidence of:

o Heart failure (47% vs 18%)

o Ventricular arrhythmias (29% vs 10%)

e Recurrent MI (15% vs 6%)

Prognostic Value

Multivariate analysis revealed that:

 GLS was the strongest independent predictor of complications (OR 2.8, p < 0.001)

e LVEF and LVEDV also showed significant prognostic value

« Diastolic dysfunction (E/e’ > 14) correlated with heart failure development

Discussion

The present study confirms that LV remodeling is a critical determinant of clinical
outcomes in post-MI patients. Echocardiographic parameters provide essential insights into
the structural and functional status of the myocardium, enabling early identification of high-
risk individuals.

Traditional indices such as LVEF remain valuable; however, they may not detect subtle
myocardial dysfunction. In contrast, GLS has emerged as a sensitive marker capable of
identifying early impairment before significant changes in LVEF occur. This highlights the
importance of incorporating advanced echocardiographic techniques into routine clinical
practice.

The association between eccentric hypertrophy and adverse outcomes underscores the
role of volume overload and progressive ventricular dilation in the pathogenesis of heart
failure. Neurohormonal activation, particularly the renin-angiotensin-aldosterone system,
contributes significantly to these processes.

Timely identification of adverse remodeling allows for optimization of therapeutic
strategies, including the use of ACE inhibitors, beta-blockers, and mineralocorticoid receptor
antagonists, which have been shown to attenuate remodeling and improve survival.

Conclusion

Echocardiographic assessment of left ventricular remodeling provides critical
prognostic information in post-myocardial infarction patients. Adverse remodeling patterns,
characterized by increased ventricular volumes, reduced ejection fraction, and impaired
myocardial strain, are strongly associated with the development of complications.

Global longitudinal strain emerges as a superior predictive marker and should be
integrated into routine echocardiographic evaluation. Early detection and targeted
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intervention may significantly improve clinical outcomes and reduce the burden of post-
infarction complications
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