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Introduction

Myocardial infarction (MI), commonly known as a heart attack,
remains one of the leading causes of death globally. This condition arises
when the blood flow to a part of the heart muscle is obstructed, leading
to tissue damage and impaired heart function. While advancements
in medical treatment have significantly improved survival rates, MI
continues to pose a significant public health challenge. Understanding
the pathophysiology and risk factors of myocardial infarction is crucial
to preventing and managing this life-threatening condition.

Description

Pathophysiology of myocardial infarction

The heart muscle relies on a constant supply of oxygen and
nutrients, which are delivered through coronary arteries. Myocardial
infarction occurs when these arteries become blocked or narrowed,
reducing blood flow to the heart tissue [1]. This blockage is usually the
result of atherosclerosis a condition where fatty deposits, cholesterol,
and other substances build up on the walls of the coronary arteries,
forming plaques. When these plaques rupture or become unstable, they
can lead to the formation of a blood clot, which completely obstructs
the artery.

There are two main types of myocardial infarction: ST-elevation
myocardial infarction and non-ST elevation myocardial infarction.
STEMI occurs when a coronary artery is completely blocked, leading
to significant and widespread damage to the heart muscle. NSTEMI,
on the other hand, involves partial blockage or narrowing of the artery,
which causes less extensive tissue damage but can still lead to serious
complications if left untreated [2].

The lack of blood flow to the heart muscle (ischemia) leads to cell
death, triggering a cascade of molecular events. The injured heart tissue
releases inflammatory markers and substances that worsen the damage,
and the body activates compensatory mechanisms such as increased
heart rate and blood pressure to try to maintain circulation. Over time,
if the blockage is not relieved, the affected area of the heart muscle
becomes necrotic (dead tissue), and heart function deteriorates, leading
to potential complications like heart failure or arrhythmias.

Risk factors for myocardial infarction

Several risk factors contribute to the development of myocardial
infarction, and many of these are modifiable through lifestyle changes
or medical treatment. The major risk factors for MI include:

Atherosclerosis: As previously mentioned, the buildup of fatty
deposits in the coronary arteries is the primary cause of myocardial
infarction. Conditions such as high cholesterol, high blood pressure,
and diabetes accelerate the process of atherosclerosis[3].

Hypertension: Elevated blood pressure puts extra strain on the
heart and can lead to the development of atherosclerosis, increasing the
likelihood of plaque rupture and clot formation.

Diabetes mellitus: People with diabetes are at a higher risk for

developing atherosclerosis, as high blood sugar levels can damage blood
vessels and increase inflammation. Diabetes also contributes to poor
control of other risk factors like hypertension and high cholesterol [4].

Smoking: Smoking damages blood vessels, increases blood pressure,
and lowers the levels of oxygen in the blood, all of which contribute to
the development of heart disease and myocardial infarction.

Obesity: Excess body fat, particularly abdominal obesity, increases
the risk of hypertension, high cholesterol, and diabetes, all of which
are major risk factors for MI. Obesity also contributes to systemic
inflammation, further promoting cardiovascular disease [5].

Sedentary lifestyle: Lack of physical activity contributes to obesity,
hypertension, and poor heart health. Regular exercise helps maintain
a healthy weight, improve blood circulation, and reduce the risk of
developing heart disease.

Genetics and family history: A family history of heart disease
increases the risk of developing MI. Genetic factors can affect
cholesterol metabolism, blood pressure regulation, and other aspects
of heart health.

Age and gender: The risk of myocardial infarction increases with
age, especially for individuals over the age of 45 for men and 55 for
women. Men typically have a higher risk at an earlier age, but women’s
risk increases after menopause due to hormonal changes [6].

Stress and mental health: Chronic stress, depression, and anxiety
are linked to an increased risk of cardiovascular disease. These
conditions may lead to unhealthy coping mechanisms such as poor
eating habits, smoking, and lack of exercise [7].

Unbhealthy diet: Diets high in saturated fats, salt, and processed
foods contribute to obesity, high cholesterol, and hypertension,
increasing the likelihood of a heart attack [8].

Conclusion

Myocardial infarction remains a leading cause of mortality and
morbidity worldwide. Understanding the pathophysiology of MI,
including the role of atherosclerosis, plaque rupture, and blood
clot formation, is critical in recognizing the complex nature of this
disease. Additionally, knowing the risk factors ranging from genetic
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predisposition to lifestyle choices can guide both prevention and
treatment strategies. By addressing modifiable risk factors such as
diet, exercise, smoking, and stress, individuals can significantly reduce
their risk of experiencing a myocardial infarction. Continued research,
early diagnosis, and timely medical intervention remain essential to
improving outcomes and reducing the global burden of myocardial
infarction.
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