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Background: Acute myocardial infarction (AMI) remains an important 

contributor to cardiovascular morbidity and mortality. Left ventricular 

dysfunction (LVD) is one of the important complications seen in patients of 

AMI. Despite advancements in revascularization procedures and 

pharmacotherapy LVD is seen in many cases and significantly affects 

prognosis. This study aimed to determine the incidence and severity of LVD in 

patients with AMI and its correlation advancing age of patients presenting with 

AMI. 

Materials and Methods: A hospital-based cross-sectional observational study 

was conducted at Adichunchungiri Institute of Medical Sciences, India. 250 

consecutive patients with confirmed AMI were included in this study on the 

basis of a predefined inclusion and exclusion criteria. Detailed clinical 

evaluation, ECG, cardiac biomarkers, and 2D transthoracic echocardiography 

were performed within 72 hours of admission. LVD was categorized based on 

left ventricular ejection fraction (LVEF) as: mild (40–49%), moderate (30–

39%), or severe (<30%). Statistical analysis was done using SPSS 23.0. P value 

less than 0.05 was taken as statistically significant. 

Results: Out of 250 patients there was a significant male preponderance in AMI 

cases with a M:F ratio of 1:0.38. Mean age of studied cases was found to be 

66.25 ± 10.9 years. STEMI accounted for 66% and NSTEMI 34% of cases. 

Anterior wall MI was the most common type (42%). Hypertension (58%), 

obesity (52%) and diabetes mellitus (44%) were the predominant risk factors. 

LVD was present in 46% of patients out of which mild, moderate and severe 

LVD was seen in 20%, 16%  and 10% respectively. A significant age-related 

increase in LVD incidence was observed. Pearson’s correlation revealed a 

moderate positive association between age and LVD (r = 0.41, p = 0.001). 

Conclusion: Early echocardiographic screening for LVD in cases of MI is 

essential for timely identification and initiation of appropriate management to 

prevent adverse outcomes. 

Keywords: Myocardial Infarction, Left Ventricular Dysfunction, 

Echocardiography, Risk Factors. 
 

 

INTRODUCTION 
 

Acute myocardial infarction (AMI) is a leading cause 

of morbidity and mortality in elderly patients.  It is 

usually the consequence of a sudden reduction or 

complete cessation of coronary blood flow secondary 

to the rupture of an atherosclerotic plaque followed 

by thrombus formation.[1] This abrupt interruption in 

perfusion causes ischemia and necrosis of the 

myocardial tissue. The extent and location of 

myocardial necrosis largely determine the clinical 

outcome including the risk of mechanical and 
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electrical complications. Several well-established 

risk factors contribute to the development of 

myocardial infarction. These factors include 

modifiable factors such as smoking, hypertension, 

diabetes mellitus, dyslipidemia and obesity, as well 

as non-modifiable factors like age, sex, and genetic 

predisposition. Among these, diabetes and 

hypertension play a particularly insidious role by 

promoting endothelial dysfunction, chronic 

inflammation and accelerated atherogenesis. Despite 

advancements in preventive cardiology the global 

burden of AMI remains high, particularly in low- and 

middle-income countries.[2] 

The clinical presentation of acute myocardial 

infarction may vary widely from classic to silent 

infarctions. The most commonly reported symptom 

is retrosternal chest pain often described as a 

pressure-like sensation which typically radiates to the 

left arm, neck or jaw. Associated symptoms include 

diaphoresis, dyspnoea, nausea and a sense of 

impending doom. In some cases, particularly with 

inferior wall infarctions patients may present with 

abdominal discomfort, vomiting, or bradycardia. 

Silent myocardial infarctions are more frequent in 

patients with autonomic neuropathy and may go 

undetected until complications ensue. 

Electrocardiographic changes such as ST-segment 

elevation, new-onset left bundle branch block or 

pathological Q waves are also important diagnostic 

clues. Cardiac biomarkers like troponins confirms 

myocardial necrosis.[3] 

Acute myocardial infarction is often complicated by 

a spectrum of immediate and early complications that 

can significantly influence prognosis. These include 

arrhythmias (ventricular tachycardia, fibrillation, 

heart block), cardiogenic shock, pericarditis and 

papillary muscle dysfunction leading to acute mitral 

regurgitation. Among these, left ventricular 

dysfunction (LVD) stands out as one of the most 

significant complications in cases of AMI. Extensive 

Myocardial damage resulting in impaired 

contractility is the basic pathology behind LVF in 

cases of MI. This loss of systolic function may be 

regional or global depending on the infarct size and 

location. In severe cases LVF can lead to reduced 

cardiac output, hypotension, and development of 

heart failure.[4] 

Left ventricular dysfunction in cases of AMI can 

manifest as either systolic dysfunction (reduced 

ejection fraction) or diastolic dysfunction (impaired 

ventricular filling). Echocardiography remains the 

cornerstone for diagnosing and quantifying LVD and 

helps in guiding further management.[5] LVF may 

activate renin-angiotensin-aldosterone system 

(RAAS) and sympathetic nervous system and 

activation of these systems  further exacerbates 

myocardial remodeling and progression to chronic 

heart failure. LVF may present with exertional 

dyspnoea, orthopnoea and fatigue. Importantly, 

patients with post-infarction LVD have a 

significantly higher risk of recurrent ischemic events, 

hospital readmissions and mortality.[5] 

The management of LVD following AMI is usually 

aimed at preventing further myocardial injury, 

supporting cardiac function and mitigating adverse 

remodeling. Early revascularization through 

percutaneous coronary intervention (PCI) is known 

to control damage to myocardium.[7] 

Pharmacological therapy including use of beta-

blockers, angiotensin-converting enzyme (ACE) 

inhibitors or angiotensin receptor blockers (ARBs) 

and sodium-glucose cotransporter-2 (SGLT2) 

inhibitors. All of these pharmacological agents have 

demonstrated benefit in reducing mortality and 

improving left ventricular function. Diuretics are 

used for symptom control in volume-overloaded 

patients. Selected patients with severe LVD may 

benefit from cardiac resynchronization therapy 

(CRT) or implantable cardioverter-defibrillators 

(ICDs) to prevent sudden cardiac death.[8] 

While the pathophysiology, clinical features, and 

broad management strategies of AMI and its 

complications are well-documented, the true 

incidence and early detection of LVD following AMI 

remain underexplored. This study intends to fill these 

knowledge gaps by providing a contemporary, cross-

sectional analysis of the incidence of left ventricular 

dysfunction following acute myocardial infarction. 

 

MATERIALS AND METHODS 
 

This was a hospital-based, cross-sectional 

observational study conducted in the Department of 

Internal Medicine, Adichunchungiri Institute of 

Medical Sciences, India. The study was carried out 

after obtaining approval from the Institutional Ethics 

Committee (IEC). The study adhered to the ethical 

principles laid out in the Declaration of Helsinki. 

Written informed consent was obtained from all 

participating patients.A total of 250 consecutive 

patients diagnosed with acute myocardial infarction 

(AMI), irrespective of age and gender, and admitted 

to the intensive care unit (ICU) were included in this 

study. The sample size was determined keeping a 

power of 80% (1-β error) and a 95% confidence 

interval (1-α error). Inclusion of 250 patients 

exceeded the minimum required sample size for 

adequate statistical validity. 

A detailed clinical history was obtained including 

age, gender, occupation and socioeconomic status. 

Cardiovascular risk factors such as hypertension, 

diabetes mellitus, dyslipidemia, smoking, alcohol 

intake, obesity and family history of coronary artery 

disease. Duration and nature of chest pain, presence 

of dyspnea, palpitations and syncope were also 

documented. Physical examination including general 

and systemic examination was done. Particular 

attention was given to note the signs of volume 

overload such as presence of third or fourth heart 

sounds, murmurs, gallops or pedal edema. All 

patients underwent a comprehensive panel of 

investigations upon admission. A 12-lead 

electrocardiogram (ECG) was performed to identify 
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ischemic changes with serial ECGs obtained during 

the hospital stay as clinically indicated.  

Diagnosis of acute myocardial infarction (AMI) was 

established based on a combination of clinical 

presentation, characteristic electrocardiographic 

(ECG) findings and elevated cardiac biomarkers 

(Troponin I or T). ST-elevation myocardial infarction 

(STEMI) was defined by the presence of new ST-

segment elevation at the J-point in two or more 

anatomically contiguous leads with the following 

thresholds:  ≥2.0 mm in men or ≥1.5 mm in women 

in leads V2–V3, and or ≥1.0 mm in other. Non-ST-

elevation myocardial infarction (NSTEMI) was 

diagnosed in patients with ischemic symptoms and 

elevated troponin levels in the absence of ST-segment 

elevation, but with supportive ECG changes such as 

horizontal or downsloping ST-segment depression 

≥0.5 mm, and/or T wave inversion ≥1.0 mm in two or 

more contiguous leads.9 

Cardiac biomarkers (serum troponin I and T levels) 

were measured to confirm myocardial injury. Routine 

laboratory tests included complete blood count, renal 

and hepatic function tests and serum electrolytes were 

done in all cases. Fasting and postprandial blood 

glucose levels, lipid profile, and urine analysis was 

done to evaluate comorbidities and systemic status. 

Two-dimensional transthoracic echocardiography 

was conducted within 48 to 72 hours of admission 

using the modified Simpson’s method to assess left 

ventricular ejection fraction (LVEF). The other 

findings such as any wall motion abnormalities, 

pericardial effusion, or valvular lesions were also 

documented.   

Left ventricular function was assessed using 2D 

transthoracic echocardiography (2D-ECHO) in 

accordance with American Society of 

Echocardiography (ASE) guidelines.10 The left 

ventricular ejection fraction (LVEF) was calculated 

using the modified Simpson’s biplane method. Based 

on LVEF values, patients were classified into 

categories of left ventricular dysfunction as follows 

[Table 1]. 

 

Table 1: Severity of Left Ventricular Dysfunction on the basis of Ejection Fraction. 
Severity of LVD LVEF (%) Interpretation 

Normal ≥ 50% No left ventricular dysfunction 

Mild LVD 40–49% Borderline systolic dysfunction 

Moderate LVD 30–39% Moderate systolic dysfunction 

Severe LVD < 30% Severe systolic dysfunction 

 

The data regarding age and gender distribution, risk 

factors, presenting complaints, type and topography 

of MI and severity of left ventricular dysfunction was 

analysed. Microsoft excel was used to presenting the  

data. For statistical analysis SSPS 23.0 software was 

used. For statistical purposes P value less than 0.05 

was taken as significant. 

Inclusion Criteria 

1. Patients of any age or gender admitted with a 

confirmed diagnosis of myocardial infarction. 

2. Diagnosis of AMI established based on clinical 

presentation, characteristic electrocardiographic 

changes, and elevated cardiac biomarkers 

(Troponin I or T). 

3. Patients who provided written informed consent. 

Exclusion Criteria 

1. Patients with previously diagnosed structural 

heart disease, including congenital heart disease, 

rheumatic valvular disease, or idiopathic 

cardiomyopathy. 

2. Refusal to give informed consent. 

3. Incomplete clinical, echocardiographic, or 

laboratory data. 
 

RESULTS 
 

The analysis of the gender distribution of the studied 

cases showed that males were the most commonly 

affected, accounting for 180 patients (72.0%), while 

females constituted 70 patients (28.0%). There was a 

significant male preponderance in AMI cases with a 

M:F ratio of 1:0.38 [Figure 1]. 

 

 
Figure 1: Gender Distribution of studied cases.  

 

The analysis of the gender-wise age distribution 

among the studied cases showed that the mean age of 

female patients was higher at 68.3 years (±11.3), 

compared to male patients whose mean age was 64.2 

years (±10.5). The overall mean age of the study 

population was 66.25 years (±10.9). The difference in 

mean age between males and females was found to 

be statistically significant (p < 0.05) [Table 2]. 

 

Table 2 : Gender-wise comparison of mean age in studied cases. 

Gender Number of Cases (n) Mean Age (years) Standard Deviation (SD) 

Male 180 64.2 ±10.5 

Female 70 68.3 ±11.3 

Total 250 66.25 ±10.9 

P = 0.0071 (Significant) 
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The analysis of the presenting symptoms among the 

studied cases showed that retrosternal chest pain, a 

typical symptom, was the most common 

presentation, observed in 190 patients (76.0%). This 

was followed by shortness of breath in 120 patients 

(48.0%), profuse sweating in 85 patients (34.0%), 

and radiation of pain to the left arm, jaw, or back in 

70 patients (28.0%). Other symptoms included 

palpitations in 50 patients (20.0%), epigastric pain or 

burning (atypical) in 30 patients (12.0%), giddiness 

or syncope (atypical) in 15 patients (6.0%), and 

extreme fatigue or weakness (atypical) in 10 patients 

(4.0%) [Figure 2]. 

The analysis of the type of myocardial infarction 

among the studied cases showed that ST-Elevation 

Myocardial Infarction (STEMI) was the most 

common, observed in 165 patients (66.0%). This was 

followed by Non-ST-Elevation Myocardial 

Infarction (NSTEMI), which was seen in 85 patients 

(34.0%) [Table 3]. 

 

 
Figure 2: Presenting Complaints in studied cases. 

 

Table 3: STEMI vs Non-STEMI in studied cases. 

Type of Myocardial Infarction Number of Cases Percentage (%) 

ST-Elevation Myocardial Infarction (STEMI) 165 66.0% 

Non-ST-Elevation Myocardial Infarction (NSTEMI) 85 34.0% 

Total Patients 250 100.0% 

 

The analysis of the topographic type of myocardial 

infarction among the studied cases showed that 

anterior wall myocardial infarction was the most 

common (42.0%). This was followed by inferior wall 

MI in 85 patients (34.0%), posterior wall MI in 20 

patients (8.0%), and both lateral wall MI and multi-

territory/extensive MI in 15 patients each (6.0%). 

Septal MI was the least common, seen in 10 patients 

(4.0%) [Table 4]. 

 

Table 4: Topographic Type of Myocardial infarction in studied cases. 

Topographic Type of MI Number of Cases Percentage (%) 

Anterior wall MI 105 42.0% 

Inferior wall MI 85 34.0% 

Posterior wall MI 20 8.0% 

Lateral wall MI 15 6.0% 

Septal MI 10 4.0% 

Multi-territory/Extensive MI 15 6.0% 

Total Patients 250 100.0% 
 

The analysis of the risk factors among the studied 

cases showed that hypertension was the most 

prevalent, present in 145 patients (58.0%), followed 

by obesity (BMI ≥25 kg/m²) in 130 patients (52.0%) 

and diabetes mellitus in 110 patients (44.0%). Other 

commonly observed risk factors included 

dyslipidemia in 95 patients (38.0%), current or past 

smoking in 90 patients (36.0%), and a sedentary 

lifestyle in 85 patients (34.0%). Additionally, 65 

patients (26.0%) had a family history of coronary 

artery disease, 55 patients (22.0%) reported alcohol 

consumption, and stress or type A personality traits 

were noted in 40 patients (16.0%) [Figure 3]. 

The analysis of the severity of left ventricular 

dysfunction (LVD) among the studied cases showed 

that the majority had no LVD, with 135 patients 

(54.0%) having a left ventricular ejection fraction 

(LVEF) of ≥50%. Mild LVD (LVEF 40–49%) was 

observed in 50 patients (20.0%), followed by 

moderate LVD (LVEF 30–39%) in 40 patients 

(16.0%), while severe LVD (LVEF <30%) was 

present in 25 patients (10.0%) [Table 5]. 

 

 
Figure 4: Analysis of Risk factors for MI in studied 

cases. 

 

Table 5: Analysis of severity of LVD on the basis of LVEF in studied cases. 

Severity of LVD Number of Cases Percentage (%) 

No LVD (LVEF ≥ 50%) 135 54.0% 

Mild LVD (LVEF 40–49%) 50 20.0% 

Moderate LVD (LVEF 30–39%) 40 16.0% 

Severe LVD (LVEF < 30%) 25 10.0% 

Total Patients 250 100.0% 
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The analysis of left ventricular dysfunction (LVD) 

across different age groups among the studied cases 

showed an increasing trend with advancing age. The 

highest proportion of LVD was observed in patients 

aged over 70 years, with 21 out of 35 patients affected 

(60.0%), followed closely by the 65–70 age group, 

where 28 out of 50 patients had LVD (56.0%). In the 

60–64 age group, 33 out of 65 patients were affected 

(50.8%), while 23 out of 60 patients in the 50–59 age 

group had LVD (38.3%). The lowest incidence was 

in the 40–49 age group, with 10 out of 40 patients 

affected (25.0%). Overall, 115 out of 250 patients 

(46.0%) in the study population had LVD [Table 6]. 

 

Table 6: Age wise Distribution of LVD in studied cases. 

Age Group (years) Number of Patients with LVD Total Patients in Age Group Percentage with LVD (%) 

40-49 10 40 25.0% 

50–59 23 60 38.3% 

60–64 33 65 50.8% 

65-70 28 50 56.0% 

> 70  21 35 60.0% 

Total 115 250 46.0% 

 

The analysis of the correlation between age and the 

presence of left ventricular dysfunction (LVD) 

showed a moderate positive correlation with a 

Pearson’s r value of +0.41. The association was 

statistically significant with a p-value of 0.001 (p < 

0.05), indicating that increasing age is significantly 

associated with a higher likelihood of developing 

LVD [Table 7]. 
 

Table 7: Correlation between age of patients and presence of LVD. 

Variable 1 Variable 2 Pearson's r p-value Interpretation 

Age  Presence of LVD  +0.41 0.001 Moderate positive correlation 

 

DISCUSSION 

 

In the present cross-sectional study analysis of risk 

factors among patients with acute myocardial 

infarction (AMI) showed that the common risk 

factors were hypertension (58.0%), obesity (52.0%), 

and diabetes mellitus (44.0%). These comorbidities 

are known contributors to both the development of 

coronary artery disease as well as progression to post-

infarction complications such as left ventricular 

dysfunction (LVD). Bell et al analyzing the 

Zibaeenezhad et al reported that major adverse 

cardiac events (MACE) AMI in short, mid and long‐

term intervals were common in individuals with 

diabetes and hypertension.[11] This is likely to be due 

to chronic endothelial injury, myocardial fibrosis, 

and impaired microvascular perfusion. Similarly 

Velagaleti et al in the Framingham Heart Study 

linked insulin resistance and metabolic syndrome 

with adverse left ventricular remodeling even in the 

absence of prior infarction.[12] The clustering of these 

risk factors in our cohort may partly explain the high 

incidence of LVD (46.0%). 

Chest pain was the most common presenting 

complaint in this study (76.0%). The other common 

presenting complaints included dyspnea (48.0%) and 

diaphoresis (34.0%). ST-elevation myocardial 

infarction (STEMI) was seen in 66.0% of all cases. 

Anterior wall infarction was the predominant type 

(42.0%) followed by Inferior wall MI which was seen 

in 34.0% cases. These clinical and 

electrocardiographic patterns are often associated 

with larger infarct size and higher risk of 

complications. Kim DH et al reported that anterior 

STEMI particularly involving the left anterior 

descending artery was a strong predictor of post-

infarction systolic dysfunction due to the extensive 

myocardial territory at risk.[13] Supporting this 

Sjogren H et al showed that patients with anterior 

STEMI exhibited higher rates of adverse remodeling 

and persistent LVD despite early reperfusion.[14] 

Echocardiographic evaluation of patients with MI in 

this study revealed that 46.0% of patients had some 

or the other degree of LVD. This high incidence of 

LVD following MI underscores the importance of 

early echocardiographic screening following AMI. In 

line with our methodology Lin X et al also endorsed 

trans-thoracic 2D echocardiography as a reliable 

modality for detecting wall motion abnormalities and 

quantifying ejection fraction post-MI.[15] Solomon et 

al found that early echocardiographic assessment 

(within 72 hours of AMI) can effectively predict 

long-term outcomes and facilitate initiation of 

therapies such as ACE inhibitors and beta-blockers in 

cases of LVD after MI.[16] 

The contribution of infarct characteristics to the 

development of LVD was an important factor for 

consideration in cases of LVD after MI. Anterior wall 

infarction and multi-territory infarcts are reported to 

be frequently associated with moderate to severe 

LVD. Jenča D reported that infarct size and anterior 

location were significant predictors of post-MI 

systolic dysfunction and adverse outcomes.[17] 

Similarly, White et al demonstrated that anterior wall 

infarctions had the lowest recovery of left ventricular 

ejection fraction and the highest mortality among 

patients of MI.[18] 

Age was another significant determinant of LVD in 

our study. We found a significant positive correlation 

between advancing age and the incidence of LVD (r 

= +0.41; p = 0.001). Patients above the age of 65 

years were found to have a notably higher burden of 

systolic dysfunction. This age-associated 

vulnerability is consistent with the findings of Shih H 
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et al who in a review study showed that aging 

independently correlates with declining LVEF and 

elderly patients are more likely to develop heart 

failure as compared to young patients following 

MI.[19] Rask-Madsen C et al conducted a 

retrospective study to evaluate outcome in patients 

after acute myocardial infarction.[20] The authors 

found that in-hospital mortality increased with age. It 

was 11% in patients <50 years and 43% in those ≥80 

years. Heart failure affected two-thirds of patients 

≥80 and significantly increased post-discharge 

mortality. These findings align with the findings of 

our study where we found a significant positive 

correlation between age of patient and incidence of 

LVF in cases of MI. 

 

CONCLUSION 

 

Left ventricular dysfunction is a common 

complication following AMI affecting nearly half of 

the patients particularly older individuals. Early 

echocardiographic screening for LVD in cases of MI 

is essential for timely identification and initiation of 

appropriate management to prevent adverse 

outcomes. 

 

REFERENCES 
 
1. Singh RB, Pella D, Neki NS, Chandel JP, Rastogi S, Mori H, 

Otsuka K, Gupta P. Mechanisms of acute myocardial 

infarction study (MAMIS). Biomed Pharmacother. 2004 

Oct;58 Suppl 1:S111-5. doi: 10.1016/s0753-3322(04)80018-

0.  

2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati 

E, et al. Global Burden of Cardiovascular Diseases Writing 
Group. Global Burden of Cardiovascular Diseases and Risk 

Factors, 1990-2019: Update From the GBD 2019 Study. J Am 

Coll Cardiol. 2020 Dec 22;76(25):2982-3021. doi: 
10.1016/j.jacc.2020.11.010. Erratum in: J Am Coll Cardiol. 

2021 Apr 20;77(15):1958-1959. doi: 

10.1016/j.jacc.2021.02.039.  
3. Sgarbossa EB, Pinski SL, Barbagelata A, Underwood DA, 

Gates KB, etal. Electrocardiographic diagnosis of evolving 
acute myocardial infarction in the presence of left bundle-

branch block. GUSTO-1 (Global Utilization of Streptokinase 

and Tissue Plasminogen Activator for Occluded Coronary 
Arteries) Investigators. N Engl J Med. 1996 Feb 

22;334(8):481-7. doi: 10.1056/NEJM199602223340801. 

Erratum in: N Engl J Med 1996 Apr 4;334(14):931.  
4. Schwinger RHG. Pathophysiology of heart failure. 

Cardiovasc Diagn Ther. 2021 Feb;11(1):263-276. doi: 

10.21037/cdt-20-302.  
5. Sia YT, O'Meara E, Ducharme A. Role of echocardiography 

in acute myocardial infarction. Curr Heart Fail Rep. 2008 

Dec;5(4):189-96. doi: 10.1007/s11897-008-0029-6.  
6. Pilgrim T, Vranckx P, Valgimigli M, Stefanini GG, Piccolo R, 

et al. Risk and timing of recurrent ischemic events among 

patients with stable ischemic heart disease, non-ST-segment 
elevation acute coronary syndrome, and ST-segment elevation 

myocardial infarction. Am Heart J. 2016 May;175:56-65. doi: 

10.1016/j.ahj.2016.01.021.  
7. Montalescot G, Andersen HR, Antoniucci D, Betriu A, de 

Boer MJ, Grip L, Neumann FJ, Rothman MT. 

Recommendations on percutaneous coronary intervention for 
the reperfusion of acute ST elevation myocardial infarction. 

Heart. 2004 Jun;90(6):e37. 

8. Kobza R, Steffel J, Erne P, Schoenenberger AW, Hürlimann 
D, Lüscher TF, Jenni R, Duru F. Implantable cardioverter-

defibrillator and cardiac resynchronization therapy in patients 

with left ventricular noncompaction. Heart Rhythm. 2010 

Nov;7(11):1545-9. doi: 10.1016/j.hrthm.2010.05.025..  

9. Meyers HP, Bracey A, Lee D, Lichtenheld A, Li WJ, Singer 

DD, Rollins Z, Kane JA, Dodd KW, Meyers KE, Shroff GR, 
Singer AJ, Smith SW. Ischemic ST-Segment Depression 

Maximal in V1-V4 (Versus V5-V6) of Any Amplitude Is 

Specific for Occlusion Myocardial Infarction (Versus 
Nonocclusive Ischemia). J Am Heart Assoc. 2021 Dec 

7;10(23):e022866. doi: 10.1161/JAHA.121.022866. Epub 

2021 Nov 15.  
10. Chengode S. Left ventricular global systolic function 

assessment by echocardiography. Ann Card Anaesth. 2016 

Oct;19(Supplement):S26-S34. doi: 10.4103/0971-
9784.192617. 

11. Zibaeenezhad MJ, Mohammadi SS, Sayadi M, Khorshidi S, 

Bahramali E, Razeghian-Jahromi I. The impact of diabetes 
mellitus and hypertension on clinical outcomes in a population 

of Iranian patients who underwent percutaneous coronary 

intervention: A retrospective cohort study. J Clin Hypertens 
(Greenwich). 2019 Nov;21(11):1647-1653. doi: 

10.1111/jch.13705. Epub 2019 Sep 25. PMID: 31553131; 

PMCID: PMC8030607. 
12. Velagaleti RS, Gona P, Chuang ML, Salton CJ, Fox CS, 

Blease SJ, Yeon SB, Manning WJ, O'Donnell CJ. Relations of 

insulin resistance and glycemic abnormalities to 
cardiovascular magnetic resonance measures of cardiac 

structure and function: the Framingham Heart Study. Circ 

Cardiovasc Imaging. 2010 May;3(3):257-63. doi: 
10.1161/CIRCIMAGING.109.911438. Epub 2010 Mar 5. 

PMID: 20208015; PMCID: PMC3057083. 

13. Kim DH, Park CB, Jin ES, Hwang HJ, Sohn IS, Cho JM, Kim 
CJ. Predictors of decreased left ventricular function 

subsequent to follow-up echocardiography after percutaneous 

coronary intervention following acute ST-elevation 
myocardial infarction. Exp Ther Med. 2018 May;15(5):4089-

4096. doi: 10.3892/etm.2018.5962. Epub 2018 Mar 19. 

PMID: 29725361; PMCID: PMC5920495. 
14. Sjögren H, Pahlm U, Engblom H, Erlinge D, Heiberg E, 

Arheden H, Carlsson M, Ostenfeld E. Anterior STEMI 

associated with decreased strain in remote cardiac 
myocardium. Int J Cardiovasc Imaging. 2022 Feb;38(2):375-

387. doi: 10.1007/s10554-021-02391-0. Epub 2021 Sep 5. 

PMID: 34482507; PMCID: PMC8888385. 
15. Lin X, Yang F, Chen Y, et al. Echocardiography-based AI 

detection of regional wall motion abnormalities and 

quantification of cardiac function in myocardial infarction. 
Front Cardiovasc Med. 2022;9:903660. 

doi:10.3389/fcvm.2022.903660 

16. Solomon SD, Glynn RJ, Greaves S, Ajani U, Rouleau JL, 
Menapace F, Arnold JM, Hennekens C, Pfeffer MA. Recovery 

of ventricular function after myocardial infarction in the 
reperfusion era: the healing and early afterload reducing 

therapy study. Ann Intern Med. 2001 Mar 20;134(6):451-8. 

doi: 10.7326/0003-4819-134-6-200103200-00009. PMID: 
11255520. 

17. Jenča D, Melenovský V, Stehlik J, Staněk V, Kettner J, 

Kautzner J, Adámková V, Wohlfahrt P. Heart failure after 
myocardial infarction: incidence and predictors. ESC Heart 

Fail. 2021 Feb;8(1):222-237. doi: 10.1002/ehf2.13144. Epub 

2020 Dec 14. PMID: 33319509; PMCID: PMC7835562. 
18. White HD, Norris RM, Brown MA, Brandt PW, Whitlock 

RM, Wild CJ. Left ventricular end-systolic volume as the 

major determinant of survival after recovery from myocardial 
infarction. Circulation. 1987 Jul;76(1):44-51. doi: 

10.1161/01.cir.76.1.44. PMID: 3594774. 

19. Shih H, Lee B, Lee RJ, Boyle AJ. The aging heart and post-
infarction left ventricular remodeling. J Am Coll Cardiol. 

2011 Jan 4;57(1):9-17. doi: 10.1016/j.jacc.2010.08.623. 

PMID: 21185495; PMCID: PMC3031493. 
20. C. Rask-Madsen, G. Jensen, L. Køber, T. Melchior, C. Torp-

Pedersen, P. Hildebrand, Age-related mortality, clinical heart 

failure, and ventricular fibrillation in 4259 Danish patients 
after acute myocardial infarction, European Heart Journal, 

Volume 18, Issue 9, September 1997, Pages 1426–1431.  

 


