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ABSTRACT 

Acute myocardial infarction has conventionally been divided into ST elevation or non-ST elevation myocardial 

infarction however, therapies are similar between the two, and the overall management of acute myocardial 

infarction can be reviewed for simplicity. Acute myocardial infarction remains a leading reason of morbidity and 

mortality worldwide, regardless of substantial improvements in prognosis over the past decade. The progress is an 

outcome of several major trends, including improvements in risk stratification, additional widespread use of an 

invasive strategy, implementation of care delivery systems prioritizing instant revascularization through 

percutaneous coronary intervention (or fibrinolysis), advances in antiplatelet agents and anticoagulants, and greater 

practice of secondary prevention strategies such as statins. This review paper shows the important topics of the 

pathology, pathophysiology, epidemiological trends, and causes of acute myocardial infarction. 
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INTRODUCTION 

Acute myocardial infarction is the medical name 

for a heart attack. A heart attack is a life-threatening 

condition that occurs when blood flow to the heart is 

abruptly cut off, causing tissue damage. This is usually 

the result of a blockage in one or more of the coronary 

arteries. A blockage can develop due to a buildup of 

plaque, a substance mostly made of fat, cholesterol, and 

cellular waste products. The heart requires its own 

constant supply of oxygen and nutrients, like any muscle 

in the body. The heart has three coronary arteries, two of 

them large, branching arteries that deliver 

oxygenated blood to the heart muscle. If one of these 

arteries or branches becomes blocked suddenly, a portion 

of the heart is starved of oxygen; a condition called 

―cardiac ischemia‖ Myocardial infarction is a major 

cause of death and disability worldwide. Coronary 

atherosclerosis is a chronic disease with stable and 

unstable periods. During unstable periods with 

activated inflammation in the vascular wall, patients 

may develop a myocardial infarction. Myocardial 

infarction may be a minor event in a lifelong chronic 

disease, it may even go undetected, but it may also be a 

major catastrophic event leading to sudden death or 

severe hemodynamic deterioration [1].  

A myocardial infarction may be the first 

manifestation of coronary artery disease, or it may 

occur, repeatedly, in patients with established disease. 

Information on myocardial infarction attack rates can 

provide useful data regarding the burden of coronary 

artery disease within and biological point of view [2]. 
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The incidence of myocardial infarction in a 

population can be used as a proxy for the prevalence of 

coronary artery disease in that population. Furthermore, 

the term myocardial infarction has major psychological 

and legal implications for the individual and society. It 

is an indicator of one of the leading health problems in 

the world, and it is an outcome measure in clinical trials 

and observational studies [3]. 

TYPES OF MYOCARDIAL INFARCTION 

MI type 1, MI type 2, MI type 3, MI type 4a, MI 

type 4b, MI type 5 [4] 

Type 1 

Spontaneous myocardial infarction related to 

ischemia due to a primary coronary event such as 

plaque erosion and/or rupture, fissuring, or dissection. 

Type 2 

Myocardial infarction secondary to ischaemia due 

to either increased oxygen demand or decreased supply, 

e.g. coronary artery spasm, coronary embolism, 

anaemia, arrhythmias, hypertension or hypotension [5]. 

Type 3 

Sudden unexpected cardiac death, including cardiac 

arrest, often with symptoms suggestive of myocardial 

ischaemia, accompanied by new LBBB, or evidence of 

fresh thrombus in a coronary artery by angiography 

and/or at autopsy, but death occurring before blood 

samples could be obtained, or at a time before the 

appearance of cardiac biomarkers in the blood. 

Type 4a 

Myocardial infarction associated with PCI 

Type 4b 

Myocardial infarction associated with stent 

thrombosis as documented by angiography or at 

autopsy. 

Type 5 

Myocardial infarction associated with CABG on 

occasion, patients may manifest more than one type of 

myocardial infarction simultaneously or sequentially. It 

should also be noted that the term myocardial infarction 

does not include myocardial cell death associated with 

mechanical injury from coronary artery bypass grafting 

(CABG), for example ventricular venting, or 

manipulation of the heart; nor does it include 

myocardial necrosis due to miscellaneous causes, e.g. 

renal failure, heart failure, cardioversion, 

electrophysiological ablation, sepsis, myocarditis, 

cardiac toxins, or infiltrative diseases [5]. 

 
 

 

 

 

 

 

 

 

 

Figure 1: Types of Myocardial Infarction
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Figure 2: Pathophysiology of Myocardial Infarction 

 

PATHOLOGY OF MYOCARDIAL INFARCTION  

Myocardial infarction is defined by pathology as 

myocardial cell death due to prolonged ischaemia. Cell 

death is categorized pathologically as coagulation 

and/or contraction band necrosis, which usually evolves 

through oncosis, but can result to a lesser degree from 

apoptosis. Careful analysis of histological sections by 

an experienced observer is essential to distinguish these 

entities. After the onset of myocardial ischaemia, cell 

death is not immediate but takes a finite period to 

develop (as little as 20 min or less in some animal 

models). It takes several hours before myocardial 

necrosis can be identified by macroscopic or 

microscopic post-mortem examination [6].  

Complete necrosis of all myocardial cells at risk 

requires at least 2–4 h or longer depending on the 

presence of collateral circulation to the ischaemic zone, 

persistent or intermittent coronary arterial occlusion, 

the sensitivity of the myocytes to ischaemia, pre-

conditioning, and/or, finally, individual demand for 

myocardial oxygen and nutrients. Myocardial 

infarctions are usually classified by size: microscopic 

(focal necrosis), small [,10% of the left ventricular 

(LV) myocardium], moderate (10–30myocardium), and 

large (.30% of the LV myocardium), and by location 

[7]. The pathological identification of myocardial 

necrosis is made without reference to morphological 

changes in the coronary arterial tree or to the clinical 

history [8]. 

PATHOPHYSIOLOGY OF MYOCARDIAL 

INFARCTION 

Plaque progression is frequently abrupt, mostly 

unpredictable [9] and often related to episodes of 

thrombosis (which, in turn, are triggered by plaque 

rupture, erosion, endothelial activation, or 

inflammation). In the absence of a hypercoagulable 

state, thrombi may remain mural rather than become 

occlusive, and may thus produce few if any symptoms 

(unless they embolize) [10].  

If subsequent lysis is incomplete and is followed by 

re-endothelialization, the plaque will grow. The 

unpredictability of plaque progression is probably 

related to fluctuations in risk factors and triggers, for 

example physical activity, mental stress, environmental 

temperature, smoking, infection, hydration, and arterial 

pressure to heterogeneity of plaque histology; and to 

differences in the physical forces to which plaques are 
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exposed [11]. It is impossible to predict the time it will 

take the vulnerable plaque to become unstable, or the 

trigger that causes the plaque to rupture (i.e. mechanical 

stress, coronary vasospasm, widespread acute 

inflammatory endothelial activation, or the chronic 

inflammatory component of atherosclerosis). In a 

substantial percentage of culprit lesions, thrombosed 

plaques without detectable fissures were observed[12] 

in such cases, plaque vulnerability is probably caused 

by thrombogenic or high-risk blood and/or local pro-

inflammatory cytokines that trigger thrombosis, 

sometimes even in the absence of inflammatory cell 

infiltration and a lipid core. Rupture of the intimal 

surface of a plaque is the result of a combination of 

cellular processes that promote plaque instability, and 

of physical (haemodynamic) processes that influence 

the magnitude and distribution of stress on the plaque. 

The size of the thrombus that forms at the site of plaque 

rupture and the clinical consequences will depend on 

several key factors: the degree of plaque disruption 

(ulceration, fissure, or erosion) and substrate exposure 

as a major determinant of thrombogenicity at the local 

coronary artery site; the composition of the plaque; the 

magnitude of the stenosis; and the extent of platelet 

activation and intrinsic fibrinolytic activity. Plaque 

rupture is more common during various kinds of 

strenuous physical activity and emotional stress[13]. 

 Activation of the sympathetic nervous system in 

these situations leads to increased plasma 

concentrations of catecholamines, blood viscosity, and 

of arterial pressure and heart rate, which are 

accompanied by detectable increases in platelet 

aggregation and decreases in fibrinolytic activity that 

both tend to favour thrombosis [14]. This combination 

of increased prothrombotic and reduced fibrinolytic 

activity could initiate propagation and total occlusion of 

the coronary artery by a mural thrombus overlying 

small plaque erosion that might otherwise have been 

harmless. The perioperative period is characterized by 

comparable adrenergic stimulation, and increased 

prothrombotic and reduced fibrinolytic activity
 
[15]. 

ETIOLOGY OF MYOCARDIAL INFARCTION 

Hypertension 

Pericarditis  

Angina 

Acute coronary syndrome [16]. 

SYMPTOMS OF ACUTE MYOCARDIAL 

INFARCTION 

While the classic symptoms of a heart attack are 

chest pain and shortness of breath, the symptoms can be 

quite varied. The most common symptoms of a heart 

attack include: 

 Pressure or tightness in the chest 

 Pain in the chest, back, jaw, and other areas of 

the upper body that lasts more than a few minutes or 

that goes away and comes back [17]. 

 Shortness of breath 

 Sweating 

 Nausea 

 Vomiting 

 Anxiety 

 A cough 

 Dizziness 

 Fast heart rate 

 Shortness of breath 

 Jaw pain 

 Upper back pain 

 Light headedness 

 Nausea 

 Vomiting 

Patients with typical MI may have the following 

symptoms in the days or even weeks preceding the 

event (although typical STEMI may occur suddenly, 

without warning): 

 Fatigue 

 Chest discomfort 

 Malaise [18] 

CAUSE OF ACUTE MYOCARDIAL 

INFARCTION 

Heart is the main organ in your cardiovascular 

system, which also includes different types of blood 

vessels. Some of the most important vessels are the 

coronary arteries. They take oxygen-rich blood to all of 

the organs in your body, including your heart. When 

these arteries become blocked or narrowed due to a 
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buildup of plaque, the blood flow to your heart can 

decrease significantly or stop completely. This can 

cause a heart attack. Several factors may lead to a 

blockage in the coronary arteries [19]. 

Bad Cholesterol 

Bad cholesterol, also called low-density lipoprotein 

(LDL), is one of the leading causes of a blockage in the 

arteries. Cholesterol is a colorless substance that’s 

found in the food you eat. Your body also makes it 

naturally. Not all cholesterol is bad, but LDL 

cholesterol can stick to the walls of your arteries and 

produce plaque. Plaque is a hard substance that blocks 

blood flow in the arteries. Blood platelets, which help 

the blood to clot, may stick to the plaque and build up 

over time [20].
                                                                                                                           

 

Saturated fat    

Saturated fats may also contribute to the buildup of 

plaque in the coronary arteries. Saturated fats are found 

mostly in meat and dairy products, including beef, 

butter, and cheese. These fats may lead to an arterial 

blockage by increasing the amount of bad cholesterol in 

your blood system and reducing the amount of good 

cholesterol [21]. 

Trans fat 

Another type of fat that contributes to clogged 

arteries is trans fat, or hydrogenated fat. Trans fat is 

usually artificially produced and can be found in a 

variety of processed foods. Trans fat is typically listed 

on food labels as hydrogenated oil or partially 

hydrogenated oil [22]. 

RISK FACTORS FOR ACUTE MYOCARDIAL 

INFARCTION 

High Blood Pressure    

Normal blood pressure is below 120/80 mm Hg 

(millimeters of mercury) depending on your age. As the 

numbers increase, so does your risk of developing heart 

problems. Having high blood pressure damages your 

arteries and accelerates the buildup of plaque [23]. 

High Cholesterol Levels 

Having high levels of cholesterol in your blood puts 

you at risk for acute myocardial infarction. You may be 

able to lower your cholesterol by making changes to 

your diet or by taking certain medications called statins. 

High triglyceride levels also increase your risk for 

having a heart attack. Triglycerides are a type of fat that 

clog up your arteries. Triglycerides from the food you 

eat travel through your blood until they’re stored in 

your body, typically in your fat cells. However, some 

triglycerides may remain in your arteries and contribute 

to the buildup of plaque [24].
 

Diabetes and High Blood Sugar Levels 

Diabetes is a condition that causes blood sugar, or 

glucose, levels to rise. High blood sugar levels can 

damage blood vessels and eventually lead to coronary 

artery disease. This is a serious health condition that 

can trigger heart attacks in some people. 

Obesity 

Obesity is associated with various conditions that 

increase the risk of heart attack, including: 

 Diabetes 

 High blood pressure 

 High cholesterol levels 

 High triglyceride levels 

Smoking 

Smoking tobacco products increases your risk for 

heart attack. It may also lead to other cardiovascular 

conditions and diseases.  

Age 

The risk of having a heart attack increases with age. 

Men are at a higher risk of a heart attack after age 45, 

and women are at a higher risk of a heart attack after 

age 55 [25]. 

Family History  
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You’re more likely to have a heart attack if you 

have a family history of early heart disease. Your risk is 

especially high if you have male family members who 

developed heart disease before age 55 or if you have 

female family members who developed before age 65 

Other factors that can increase your risk for heart attack 

include:  

Use of certain illegal drugs, including cocaine and 

amphetamines 

 A history of preeclampsia, or high blood pressure 

during pregnancy 

 Electrocardiography 

 The ECG is the most important tool in the initial 

evaluation and triage of patients in whom an acute 

coronary syndrome (ACS), such as MI, is suspected. 

It is confirmatory of the diagnosis in approximately 

80% of cases. 

 Cardiac imaging 

 For individuals with highly probable or confirmed 

acute MI, coronary angiography can be used to 

definitively diagnose or rule out coronary artery 

disease [25]. 
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