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Abstract 

Acute myocardial infarction (AMI) remains a leading cause of morbidity and mortality globally, 

posing significant challenges in cardiology and internal medicine. AMI is characterized by the 

sudden interruption of blood flow to a portion of the myocardium, resulting in ischemic injury 

and myocardial necrosis. This condition presents a wide range of clinical manifestations, from 

asymptomatic cases to severe complications. Advances in treatment underscore the need for a 

comprehensive understanding of AMI's path physiology and prognostic indicators to improve 

patient outcomes. One crucial aspect of myocardial function impacted by AMI is left ventricular 

diastolic function (LVDF), which involves the heart's ability to relax and fill with blood during 

diastole. Impaired LVDF can be an early sign of myocardial injury and is a significant 

determinant of clinical outcomes post-AMI. Ischemic damage to the myocardium can lead to 

changes in LVDF, affecting relaxation, ventricular filling, and myocardial stiffness, thereby 

influencing the overall prognosis. Research links LV diastolic dysfunction (LVDD) with various 

adverse clinical outcomes in AMI patients, including exacerbated heart failure symptoms, 

adverse ventricular remodeling, and increased risk of chronic heart failure and cardiovascular 

mortality. Echocardiography, particularly Doppler imaging, is vital for assessing LVDF, with the 

E/A and E/e' ratios serving as key parameters. An abnormal E/A ratio suggests impaired LV 

relaxation or increased stiffness, while an elevated E/e' ratio indicates increased LV filling 

pressures (LVFP) and is associated with worse outcomes. Studies have shown that elevated E/e' 

ratios predict higher left atrial pressures and increased heart failure risk, correlating with 

prolonged hospitalization and higher mortality in AMI patients. Conversely, normalization of 

diastolic parameters can indicate a positive response to therapy and improved recovery. In 

conclusion, assessing LVDF through echocardiographic parameters like the E/A and E/e' ratios is 

essential in managing AMI patients. These measures provide valuable insights into LVFP and 

LVDF, crucial for understanding AMI's clinical course and optimizing patient care. Ongoing 
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research and clinical application of these parameters are vital for enhancing prognostic accuracy 

and treatment strategies for AMI. 
 

Keywords: Left ventricular diastolic function, acute myocardial infarction, clinical outcomes, 

echocardiography, prognosis 

 

Introduction 
Acute myocardial infarction (AMI) remains one of the leading causes of morbidity and mortality 

worldwide, [1] representing a critical challenge in cardiology and internal medicine. 

Characterized by the abrupt interruption of blood flow to a segment of the myocardium, AMI 

results in ischemic injury and subsequent myocardial necrosis. [2] The clinical presentation of 

AMI varies widely, from asymptomatic cases to those with life-threatening complications. As 

advancements in treatment modalities continue to evolve, understanding the multifaceted aspects 

of AMI, including its pathophysiology and prognostic indicators, is crucial for improving patient 

outcomes. 

 

Methods 
A comprehensive literature search was conducted using the PubMed, Embase, and Cochrane 

Library databases to identify relevant studies published up to the present date. The search 

strategy was designed to capture studies that assess left ventricular diastolic function (LVDF) in 

patients with acute myocardial infarction (AMI) and its association with clinical outcomes, 

including heart failure, arrhythmias, and mortality. Keywords used in the search included "left 

ventricular diastolic function," "acute myocardial infarction," "clinical outcomes," 

"echocardiography," “E/e′ ratio,” and "prognosis."  

 

Selection Criteria 

Studies were included if they met the following criteria: 
1. Original research focused on AMI patients with documented LVDF assessment. 
2. Utilization of echocardiographic parameters, particularly the E/A and E/e′ ratios, to evaluate 

LVDF. 
3. Reported clinical outcomes such as heart failure, mortality, or adverse ventricular remodeling. 
4. Published in peer-reviewed journals with full-text availability in English. 

 

LVDF and AMI 

One critical dimension of myocardial function affected by AMI is LVDF. LVDF pertains to the 

heart's ability to relax and fill with blood during diastole, the phase of the cardiac cycle when the 

heart muscle is at rest. [3] The impairment of LVDF can be an early indicator of myocardial 

injury and is increasingly recognized as a significant determinant of clinical outcomes following 

AMI. [4] 

 

Importance of LVDF 
The left ventricle (LV) is responsible for pumping oxygenated blood to the systemic circulation. 

[5] During diastole, the LV relaxes and expands, allowing blood to flow from the left atrium into 
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the ventricle. This process is essential for maintaining adequate cardiac output and ensuring 

efficient perfusion of vital organs. In the context of AMI, ischemic damage to the myocardium 

can lead to altered LVDF, which may manifest as impaired relaxation, decreased ventricular 

filling, or increased stiffness of the myocardial tissue. [6] Such alterations in LVDF can 

influence the clinical trajectory of AMI and the patient's overall prognosis. [7] 

 

Pathophysiology of LVDD in AMI 
The pathophysiology of LVDD in AMI involves several interconnected mechanisms that impair 

the heart's ability to relax and fill properly. During an ischemic event, myocardial injury leads to 

impaired relaxation of the left ventricle, primarily due to disruptions in calcium handling within 

cardiomyocytes. [8] Ischemia alters calcium uptake and release from the sarcoplasmic reticulum, 

resulting in prolonged relaxation times and increased myocardial stiffness. [9] Additionally, 

ischemic injury triggers inflammatory responses and neurohormonal activation, notably the 

renin-angiotensin-aldosterone system (RAAS) and sympathetic nervous system, which further 

promote myocardial fibrosis and adverse remodeling. [10] This fibrosis increases ventricular 

stiffness, [11] raising left ventricular filling pressures and exacerbating diastolic dysfunction 

(DD). [12] Consequently, the impaired relaxation and increased stiffness of the myocardium lead 

to elevated end-diastolic pressures, contributing to pulmonary congestion and heart failure 

symptoms commonly observed in AMI patients. [13] 

 

DD and Mortality in AMI 
Today, it can be confidently stated that severe disturbance of the LVDF, particularly the 

restrictive type, is a predictor of an unfavorable outcome in AMI. Nijland et al. [14] studied the 

clinical outcomes of patients with AMI who had restrictive DD. Ninety-five patients were 

included in the study during the first three days of AMI. In the restrictive type group, a 50% 

mortality rate was observed one year after AMI, whereas in the non-restrictive group, no lethal 

outcomes were detected. Thus, it was found that the restrictive type of DD is an independent 

prognostic predictor of mortality after AMI.  

 

Similar results were obtained by Poulsen S.H. et al, [15] who studied 58 patients with ST-

segment elevation myocardial infarction. Mortality 12 months after infarction was observed only 

in the group of patients who had pseudo normal and restrictive DD. In the same group, the 

mortality rate was 43%. 

 

GISSI-3 [16] (effects of lisinopril and transdermal glyceryl trinitrate singly and together on 6-

week mortality and ventricular function after acute myocardial infarction) As part of the study, 

an echocardiographic sub-study was conducted in which 571 patients participated and the 

prognostic role of various echocardiographic parameters was studied. A substudy showed that 

the best echocardiographic predictor of mortality after AMI at 4 years of follow-up was the 

presence of irreversible restrictive DD during hospitalization. Overall mortality in this group of 

patients was 2.9 times higher than in patients with reversible restrictive DD (p < 0.0003). 

Sakata M. et al. [17] studied the prognostic role of various parameters of transmitral blood flow 
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in patients with myocardial infarction. It was found that patients with fatal outcomes and those 

who developed acute heart failure had a significantly higher peak transmitral blood flow E/A 

ratio and a significantly lower left ventricular early diastolic filling blood flow deceleration time 

than recovered patients without signs of heart failure. 

 

Clinical Outcomes and LVDD 

Research has shown that LVDD is closely linked to various clinical outcomes in patients with 

AMI. DD can exacerbate symptoms of heart failure, such as shortness of breath, fatigue, and 

exercise intolerance. [18] Furthermore, it may contribute to the development of adverse left 

ventricular remodeling, which encompasses changes in ventricular geometry and function over 

time. [19] Adverse remodeling is a well-established predictor of poor outcomes, including 

increased risk of chronic heart failure and cardiovascular mortality. [20] 

 

Echocardiographic Assessment of LVDF 

Echocardiography, particularly Doppler imaging, is the primary tool for assessing diastolic 

function. [21] Two key parameters derived from Doppler studies are the E/A ratio and the E/e' 

ratio. The E/A ratio measures the velocities of early (E) and late (A) diastolic filling of the LV. 

[22] Normally, the E wave, which represents early rapid filling, is larger than the A wave, which 

represents late filling due to atrial contraction. An abnormal E/A ratio, such as a reduced E/A 

ratio, may indicate impaired LV relaxation or increased stiffness. [23] 

 

E/e' Ratio as an Indicator 

The E/e' ratio, on the other hand, is a more nuanced indicator of DD and reflects the relationship 

between the early diastolic filling velocity (E) and the early diastolic velocity of the mitral 

annulus (e'). [24] Elevated E/e' ratios are indicative of increased LV filling pressures and have 

been associated with worse outcomes in AMI patients. This parameter helps estimate LV filling 

pressures indirectly and is particularly valuable in identifying patients at risk for heart failure and 

other adverse events. [25,26] 

 

Clinical Relevance and Research Findings 

Research underscores the clinical relevance of these echocardiographic parameters in the context 

of AMI. For instance, studies have shown that elevated E/e' ratios are predictive of higher left 

atrial pressures and increased risk of heart failure. [27] In patients with AMI, an elevated E/e' 

ratio has been linked to a greater likelihood of adverse clinical outcomes, including prolonged 

hospitalization and increased mortality. [28,29] Conversely, normalization of diastolic 

parameters over time may indicate a favorable response to therapy and better recovery. [30] 

 

Data Extraction and Analysis 

Data from selected studies were extracted independently by two reviewers. This included 

information on study design, sample size, patient demographics, echocardiographic findings 

(e.g., E/A and E/e′ ratios), and clinical outcomes. A third reviewer resolved any discrepancies. 
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The extracted data were then synthesized into a summary table (Table 1) to facilitate comparison 

of key parameters and outcomes across studies. 

 

Table 1. Summary of Key Echocardiographic Parameters and Clinical Outcomes in AMI Patients 

Study  Sample 

Size (n)  

Age 

(Years)  

Gende

r 

(M/F)  

E/A Ratio  E/e′ Ratio  Clinical 

Outcome  

Follow-

up 

Duration  

Nijland et al. 

[14]  

9 Mean: 63  62/33  Not 

reported  

Not 

reported  

50% 

mortality in 

restrictive 

DD group  

1 year  

Poulsen et al. 

[15]  

58 Mean: 67  40/18  Reduced in 

restrictive 

DD  

Elevated in 

restrictive 

DD  

43% 

mortality in 

pseudonorma

l and 

restrictive 

DD groups  

12 

months  

GISSI-3 [16]  571 Median: 

60  

400/17

1  

Irreversible 

restrictive 

DD: 2.9x 

higher 

mortality  

Elevated in 

restrictive 

DD  

Irreversible 

restrictive 

DD: best 

predictor of 

mortality  

4 years  

Sakata et al. 

[17]  

300 Mean: 65  210/90  Higher in 

fatal cases  

Lower 

deceleration 

time in fatal 

cases  

Higher risk 

of acute 

heart failure 

and fatal 

outcomes  

Not 

specified  

 

Critical Analysis 
The studies were critically appraised for methodological quality, including aspects such as study 

design (e.g., prospective vs. retrospective), sample size, and duration of follow-up. Particular 

attention was paid to how well the studies controlled for confounding variables and the statistical 

methods used to analyze the relationship between LVDF parameters and clinical outcomes. 
 

The analysis included evaluating the consistency of findings across different studies and 

assessing the strength of evidence supporting key statements made in this review. Studies with 

higher methodological rigor and those demonstrating clear and statistically significant 

associations between LVDF parameters and clinical outcomes were given greater weight in the 

synthesis of evidence. 
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Limitations 

The review acknowledges potential limitations, including the variability in echocardiographic 

techniques and measurements across studies, as well as differences in patient populations and 

treatment regimens. The heterogeneity of the data was considered when drawing conclusions, 

and the implications for clinical practice were discussed with caution.  

 

Conclusion 

In summary, the assessment of LVDF, particularly through parameters like the E/A ratio and E/e' 

ratio, is a crucial component of evaluating and managing patients with AMI. These 

echocardiographic measures offer valuable insights into LVFP and diastolic function, which are 

integral to understanding the clinical course of AMI and optimizing patient care. Continued 

research and clinical application of these parameters are essential for enhancing the prognostic 

accuracy and treatment strategies for AMI. 
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