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ABSTRACT

Myocardial infarction (MI) occurs due to the slow buildup of plaque in arteries, leading to decreased blood flow,
which subsequently injures the heart muscles, causing them oxygen starvation. The most common symptoms are
pain and discomfort in the chest, dyspenea, perspiring, nausea, vomiting, irregular heartbeat patterns, anxiety,
extreme tiredness, weakness, mental pressure, subdued feelings and other underlying reasons. Emergency Medical
Responders can offer oxygen, give nitro-glycerine tablets, or treat the muscle tissue injury and blood clot with
aspirin. The best way to cope with Ml is to work on keeping track of body weight, diet, fat, cholesterol, and salt
intake, monitoring blood pressure, as well as exercise and refraining from smoking, excessive drinking, or drug
use. Mls can be treated in further detail using thrombolytic or clot-dissolving drugs, anti-hypertensives, painkillers,
and nitro-glycerine. Suppressed pacing of life over the last fifty years recorded an outcome of patients' deaths being
lower alongside new tech improvement garnering novel treatment. Methods of medical treatment improved
dramatically but still had some gaps due to the three- and 0-day death rates of patients suffering with cardiogenic
shock and undergoing palliative care. These methods starting from the 70s paved the way into the streamlined
abdomen infractive method imprinted interfaces and eradicated the entire boundary of the heart muscle without

recognition, while the counterpart had a boundary.

KEYWORDS: Myocardial infarction (MI), dyspenea, anti-hypertensives, painkillers, heart muscle.

INTRODUCTION

An acute myocardial infarction, or heart attack, occurs when a part of the heart suffers necrosis due to a decrease or
stoppage in blood supply being delivered to it. The primary cause over here is generally a blood clot within an
epicardial artery that supplies that region of the heart muscle. However, it is now understood that not every case

requires a blood clot as a cause. A living tissue, such as a heart muscle, requires the blood supply to be equivalent to the
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oxygen the muscle is demanding. If there is an imbalance in this supply-demand ratio it is possible that myocardial
damage occurs, but a blood clot is not involved at all. To assist clinicians with the AMI diagnosis, a universal definition
has been available over the past decade.™ The particular definition states that there must be evidence for two of the
following; Is there one value above the 99th reference limit? And is there at least one rise or fall in a fast-track blood
test sensitive to heart muscle damage, which is troponin | or T? Alongside these requirements, clinical proof of having
experienced an AMI must also be provided. It includes clinical evidence of ischemia-like symptoms, including changes
in the ST segment or an appearance of new left bundle branch block, development of abnormal pathological Q waves
on the electrocardiogram (ECG), new wall motion abnormalities on cardiac testing, or some combination of these
phenomenon. The majority of heart attacks seen are secondary to angiographic coronary artery disease, which is the
most common cause of mortality in the US. Combinations of time and lack of oxygen are devastating to the
myocardium. Ischemic heart disease causes patients to feel some form of chest pain or sensation of pressure that has the
potential to spread to the neck, jaw, shoulder, or arm. Electrophysiologic changes alongside evidence of myocardial

injury such as release of cardiac troponins are also likely to indicate myocardial ischemia.l”)

TYPES OF MYOCARDIAL INFARCTION

TABLE-1

Table 1 Clinical classification of different types of myocardial

infarction

Type 1
Spontaneous myocardial infarction related to ischaemia 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

Type 3
Sudden unexpected cardiac death, including cardiac arrest,
often with symptoms suggestive of myocardial ischaemia,
accompanied by presumably new ST elevation, or 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

Source: https://www.ahajournals.org/cms/10.1161/CIRCULATIONAHA.107.187397/asset/f869ed25-532d-4572-

a925-fdd99a6¢87c3/assets/graphic/23ff2.jpeg
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Figure 1.
Source https://www.researchgate.net/figure/Differentiation-between-myocardial-infarction-MI-types-1-and-2-
according-to-the_figl 232713536

CAUSES

Coronary artery spasm: A heart attack may arise from excessive spasm of a coronary artery which interrupts blood
flow to the heart muscle. This is far less frequent than blockage caused by plaque or a blood clot. When a spasm
happens, the heart muscle goes through ischemia, which contributes to the heart muscle tissue slowly dying or getting
irreversibly damaged, leading to an MI. This condition can occur in arteries that do not have substantial plaque buildup
or in arteries that do have atherosclerotic plaque, which makes the problem more complex.®!

Atherosclerosis: Many times, atherosclerosis is responsible that happens with a buildup of plaque in the arteries of the
heart, this plague is made up of cholesterol, fatty substances, cellular waste products, calcium, and fibrin. This buildup
can clog arteries and slow blood flow to the heart muscle. Coronary artery disease (CAD) may develop due to
narrowing in these arteries, which reduces oxygen-rich blood. A critical event in Ml is the rupture of an atherosclerotic
plaque, which triggers the formation of a blood clot (thrombus) at the rupture site, blocking the flow of blood through
the coronary artery. This blockage can cause damage to heart muscle tissue, leading to a myocardial infarction if blood
flow is not restored quickly. The most common cause of MI is the accumulation of plaque within the coronary

arteries.™

Blood Clots (Thrombus): In atherosclerosis, stable plaques in the coronary arteries become unstable owing to plaque
rupture, which can result in the production of a thrombus (blood clot). A heart attack may result from this clot blocking
blood flow via the molecule that supplies blood to the coronary artery. The body's clotting mechanism is triggered
when plaque bursts, exposing the underlying tissue to blood. Platelets constrict to form a thrombus, or blood clot.
Thrombus blockage is a blood artery aggravating factor. This blood thalamic event interrupts the coronary artery blood

thalamus, depriving the blood of oxygen and causing damage to critical leaf muscle tissue.™

PATHOPHYSIOLOGY

It includes three stages. They are,
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Stage-1 Myocardial ischemia: Ischemia of the myocardium is a result of decreased flow to the coronary vessels,
increased chest muscular activity, or even the presence of heart enlargement without proportional increase. The
muscle's (myocardium) blood supply gets limited and as a result, its oxygenated blood is diminished. Most cases stem
from the accumulation of plaque within the coronary arteries, also known as atherosclerosis.®! A heart attack or a
myocardial infarction manifest when one of the coronary arteries is completely obstructed, which frequently happens
through a clot forming on the breached plaque. Mildly prolonged ischemia in the myocardium has to do with the
precursor condition of a heart attack where tissue of the heart muscle dies. Put differently, ischemia is the

‘precautionary message’ while infarction embodies the meaning damag.m

Stage-2 Role of platelets: The break of an atherosclerotic plaque exposes subendothelial collagen to collagen, which
causes platelets to aggregate, activate, and release, resulting in increased platelet mass and risk for embolism or
thrombosis. The rupture of an atherosclerotic plaque in a coronary artery leads to thrombi, or blood clots, that can
activate platelet adhesion and draw blood away from the heart, which can cause a heart attack. During a heart attack,
platelets take part in the inflammatory response, releasing chemical substances that draw other inflammatory cells to
the injury placed together.®

Stage -3 Acute plaque rupture: High-grade coronary atherosclerosis may result in ischemic heart disease without
precipitating an acute myocardial infarction (MI) and can still prompt episodes of angina pectoris. However, acute
coronary atherosclerotic complicating lesions, such as coronary thrombosis on top of plaque rupture and plaque
hemorrhage, are mostly seen during an acute MI. In a MI, plaque rupture occurs as the internal core of the plaque is
broken due to the severe shear forces associated with strong blood flow. In addition to platelets, other cellular elements
within the blood also get activated by the exposed substances and undergo a conformational change that enhances the
clotting process. Indeed, the thrombus they form, obstructs the artery and reduces blood flow to the heart muscle and
the tissue can become ischemic, later becoming infused with blood or a heart attack.! Thus, a thrombus causes damage

to coronary arteries at the ruptured plaque.

PATHOGENESIS of myocardial Infarction
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Source: https://ilovepathology.com/myocardial-infarction-pathogenesis-and-infarct-types/
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SIGNS AND SYMPTOMS
e  Chest pain

e Shortness of breath

e Heartbeat changes

Cold sweat

Nausea and vomiting
Dizziness

Fainting

Stiffness

Fatigue

Stomach discomfort

Chest tightness

Numbness in the upper body

Heartburns

RISK FACTORS

High blood pressure or hypertension
Family history

Genetic history

Obesity or overweight
Alcohol consumption
Smoking

Sedentary lifestyles
Lack of healthy diet
High cholesterol

Lack of physical activity
Diabetes

Other any inflammatory diseases

COMPLICATIONS

1. Congestive heart failure: Around fifty percent of Ml patients experience heart failure (CHF), which can be of

the right ventricular type, the left ventricular type, or a combination of both. Heart attacks harm or completely

destroy sections of heart muscles, which causes these muscles to become ineffective in pumping blood. As a

consequence, the ventricles” pumping becomes less efficient, causing blood and fluids to collect in the lungs

and other tissues.*

2. Arrhythmias: Heart attacks often lead to irregular heartbeats, which called as arrhythmias. These happen when

the heart attack damages or irritates the system that controls the heart's rhythm. Other things cause arrhythmias too.

When heart muscle cells don't get enough oxygen, they leak potassium. Also, the fluid around the heart cells gets

more lactic acid and free fatty acids. These changes can make the heart beat funny. Arrhythmias come in different

types. Some people get a fast regular heartbeat, while others have a quivering in their upper heart chambers.

www.wjpsronline.com
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Sometimes the heart throws in extra beats, or the lower chambers quiver. This last type can kill you if not treated.
A heart attack can hurt the heart muscle. This can mess up the electrical signals that tell the heart when to beat. As
the heart heals, it forms scar tissue. This scar tissue can also cause irregular heartbeats later on. When your body's
chemicals get out of balance especially potassium and magnesium, your heart might start to beat.™ Also, because
a heart attack reduces blood flow, it can irritate the heart tissue. This makes the heart more likely to develop an
irregular rhythm.

3. Rupture: The pericardial cavity's diseased ventricle wall causes the breakdown, which results in hemopericardium
and tamponade. Papillary muscle rupture, interventricular septum, and left ventricular infarction are further
locations. These ruptures are frequently deadly and typically happen during the first week. A sharp drop in blood
pressure is the result of cardiac tamponad, which happens when the heart is compressed by the blood.™? When
blood flow is disrupted by both the ventricles and the papillary muscle, heart failure results, leading to cardiogenic
shock. Following a myocardial infarction, breaking is a dangerous consequence that has a high fatality rate.

4. Pericarditis: Transmural infarcts frequently result in sterile pericarditis, which is characterized by fibrinous
pericarditis and goes away on its own. It frequently has little practical importance and goes away on its own. An
immune system reaction brought on by a heart attack may inflame the heart's tissue and maybe spread to the
pericardium. A particular kind of pericarditis known as Dressler's Syndrome, which is thought to be an
autoimmune reaction, appears weeks to months following a heart attack or surgery.™**!

5. Mural thrombolysis and thromboembolism: Wall thrombosis in the heart occurs due to the involvement of
endocardial and subsidy in a heart attack and the deceleration of heart rate. These thromboembolic can cause
occlusion of pulmonary, kidney, mesenteric, splenic, pancreatic or brain arteries, leading to heart attacks in these
organs. The stroke is the most feared complication, as a clot on the left side of the heart can block blood flow to the
brain. Peripheral arterial embolism can cause severe pain, coldness, numbness and tissue death, requiring
amputation. Pulmonary embolism (PE) is less common, but it is still possible, causing shortness of breath, chest
pain, coughing blood and rapid heart rate. Systemic embolism to other organs can cause damage.™*!

6. Cardiogenic shock: Acute heart attack often results in cardiogenic shock, which is defined by hypotension and a
systolic blood pressure of 80 mmhg or below for many days. This shock can cause low blood pressure, reduced
heart production and damage to the heart muscle, all of which can weaken the blood supply to critical organs. Even
with the intensive care unit includes cardiogenic shock consequences, arrhythmias, cardiac arrest, lung, liver and
kidney failure, as well as secondary infections and high death rates. If the treatment is delayed, the electrical
system of the heart can become unstable, resulting in an irregular heart rate and perhaps deadly cardiac arrest.**
Recovery is made more difficult for the body's vulnerability to infections due to its compromised status.

7. Post myocardial infarction syndrome: Mild manifestations of post-myocardial infarction syndrome (PMI) are
usually seen between 1 and 6 weeks after an episode of acute MI. The hallmark and chief complaint involve the
recurrence of chest pain, which can come as fierce and acute, as that of a heart attack. The pericardial effects, in
which there is the buildup of fluid in the pericardial bag, may cause heart compression and cardiac stamping. A
situation where the heart is squeezed by such fluids, which already impede normal blood flow, is cardiac
tamponade, and this may be fatal and worth immediate medical attention. Pericardial thickening caused by chronic
inflammation can thereby impair the function of the heart and may ultimately progress to heart failure.'® The other
effects include inflammation having some repercussion on the lungs as pneumonia or between pleural drivers, and

also abnormal heartbeat.
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DIAGNOSIS

The important diagnostic criteria are:

ECG changes: Changes in the ECG are very important for the diagnosis of acute myocardial infarction (MI) since the
most distinctive feature is the elevation of the ST segment. The initial ECG is typically diagnostic for STEMI,
displaying ST-segment elevation to at least 1 mm in two or more contiguous leads that cover the affected region."”! For
diagnosis, the presence of Pathologic Q waves is not required. The specificity for diagnosing myocardial infarction
with ST-segment elevation on ECG is 90%, while sensitivity is 45%. From a few days, serial tracings demonstrate a
gradual evolution towards a stable pattern of abnormal Q waves. If there is suspicion for right ventricular infarction, a
15-lead ECG is typically recorded, adding leads at V4-6R and V8 and V9. The diagnosis of MI becomes more

complicated with the presence of a left bundle branch block configuration because it mimics the changes of STEMI.[*®!
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NORMAL ECG ST-SEGMENT ELEVATION T-WAVE INVERSION DEEP Q-WAVE
Figure 3.

Source: https://www.shutterstock.com/image-vector/diagnosis-myocardial-ischemia-nstemi-stemi-260nw-

1158130930.jpg

Cardiac Biomarkers: After myocardial cell necrosis occurs, cardiac biomarkers, which include cardiac enzymes and
cell contents, enter the bloodstream. There is wide variation in the sensitivity and specificity of these biomarkers. High-
sensitivity assays of cardiac troponin (hs-cTn) are preferred because their ability to quantify ¢Tn is as low as 0.003 to
0.006 ng/mL (3-6 pg/mL). Cardiac troponins detected with less sensitive cTn tests may not be found in patients unless
the patients already have an acute cardiac disorder. With hs-cTn tests, however, small amounts of troponin are detected
in many healthy people; therefore, hs-cTn levels must reference the normal range and are designated “elevated™" only
when exceeding 99% of the reference population.*® Cardiac troponin levels can be increased by acute coronary
syndromes or other cardiac and non-cardiac disorders, but not all elevated levels detected with hs-cTn represent
myocardial infarction or myocardial necrosis has resulted from an acute coronary syndrome event. By depicting minute
troponin changes, these hs-cTn assays allow for earlier detection of myocardial infarction and replace other cardiac
biomarker tests in various hospitals. In conclusion, cardiac biomarkers, together with cardiac enzymes and enzymes,
are a crucial component of diagnosis and management in myocardial injury.*!

Echocardiogram: An echocardiogram is a non-invasive test using ultrasound to create images of the heart, revealing
the inside and outside of the heart. It helps to identify areas of heart muscle or valves damaged by heart attack. It uses
high-frequency sound waves to create images of a moving heart, thus enabling the doctor to assess the squeezing action
and function of the valves of the heart. An echocardiogram comes in very handy to detect any damage sustained by the

heart valves 2!
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Coronary angiography: Coronary angiography is a less invasive procedure whereby a catheter is inserted into the
coronary artery through the leg, arm, or neck, allowing it to take pictures of this conduit. This test involves measuring
the diameter of the artery and blood flow rate. With a contrast dye, the opening of the artery becomes much more
visible and easier to assess. While this dye is being used in order to show better pictures, in case of finding a blockage
during angiography, the procedure is called an angioplasty or stent.?? Usually, the catheter is inserted into the artery in

the leg, and dye is flushed through it to make the pictures clearer.

Blood tests: Damage done to the heart because of a heart attack allows certain heart proteins to leak into the
bloodstream. These proteins can be detected by blood tests for cardiac markers. One such cardiac marker is the cardiac
troponin, which leaks into the bloodstream because of damage to heart muscle cells and forms a highly reliable

diagnostic tool %!

TREATMENT

Nitroglycerin: Nitro-glycerine is a drug used to treat sudden onset of chest pain (angina) by relaxing and widening
blood vessels, which increases blood flow to the heart. It functions through vasodilation, which relieves and enlarges
blood vessels within arteries and veins. This dilation increases blood flow to the heart muscle, which is essential
during an MI since blood supply is impaired. And during an MI when the heart is working so hard, it helps lower the
heart's workload by decreasing preload and afterload. A potent vasodilator, nitro-glycerine is administered to relieve
angina, to enhance blood flow to the ischemic heart muscle, and to reduce blood pressure, often contributing to M1.124
It can be delivered in multiple forms, such as sublingual tablets or spray, intravenous infusion, and transdermal patches
or ointment. However, this should not be combined with certain drugs, especially phosphodiesterase-5 inhibitors, as it

can lead to a severe drop in blood pressure.?*!

Aspirin: Aspirin is an antiplatelet medication that decreases blood coagulation in MI. It allows blood to flow through
narrowed arteries and prevents additional clotting. It is primarily given in the immediate setting of a suspected MI,
typically as a chewable dose to increase drug absorption. Aspirin is also used for long-term prevention of
cardiocerebrovascular events after MI. For an acute myocardial infarction, the first prescription is usually at a higher
dose; however, for long term therapy the dose is lower.?® One of the principal dangers salient to the use of aspirin is
the possibility of internal bleeding, particularly in the stomach, so there has to be a good reasoning in caretaking the
consequences and advantages of therapy with aspirin, especially for those patients with a previous history of disorders
of bleeding.’*"!

Statins: The examples for statins which are used in the treatment for myocardial infarction are Atorvastatin,
Rosuvastatin and Pravastatin. Statins are drugs that lower non-healthy cholesterol that can obstruct arteries and lead to
heart attacks. Statins lower the body’s cholesterol levels by blocking a liver enzyme that produces cholesterol, which
lowers low-density lipoprotein (LDL) cholesterol. This helps existing plaques in coronary arteries from further
increasing along with preventing new ones from forming. Statins also mitigate the risk of plaque rupturing, the major
cause of heart attacks by stabilizing atherosclerotic plaques. Additionally, statins have other advantages such as
lowering inflammation in the vessel walls. Statins help mitigate further cardiovascular events after an MI, which makes
them one of the most important cornerstone medications for secondary prevention. They are brought into use soon after
an MI and taken chronically. After an MI, having undergone statin therapy improves overall health regardless of the

reason, which is why the dosage is generally customized depending on the individual’s risk factors along with the LDL
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cholesterol. Although there is a possibility of muscle pain and raised liver enzyme levels after an M, the benefits of

statins after an M1 outshines the drawbacks.

Angiotensin converting enzyme (ACE) inhibitors: The examples for ACE inhibitors which are used in the treatment
for myocardial infarction are Ramipril, Captopril, Trandopril and Enalapril. Drugs used for relaxing blood pressure and
easing the heart's strain by disabling the production of angiotensin Il, a vessel constricting hormone is known as ACE
inhibitors. This eases blood vessels, that helps in decreasing blood pressure and relaxing the heart’s workload. After an
MI, heart failure is common due to cardiac remodelling, and these inhibitors help slow or even completely prevent that
[28]. They also relax the blood vessels thereby reducing the afterload that the heart has to pump against. After an Ml,
these inhibitors are great for patients with left ventricular dysfunction of heart failure, high blood pressure, or diabetes.
They aid a lot in improving the chances of surviving and decreasing probability of suffering from cardiovascular
problems in the future. Early usage is common, as long as the patient is hemodynamically stable. The use of ACE
comes with other risks like a dry cough, dizziness or low blood pressure. Patients with kidney problems have to be
careful while using them during pregnancy even much more.”)

Beta-blockers: The examples for beta blockers which are used in the treatment for myocardial infarction are
Metoprolol, Carvedilol and Bisoprolol. Beta blockers are used to decrease heart contractility and lower blood pressure
and these are decreases cardiac work load upon heart, which lessens damage to the heart muscle and averts future heart
attacks. They are administered to nearly all patients who sustain a heart attack and used in the short and long-term. Beta
blockers decrease heart rate and myocardial oxygen consumption, along with blood pressure, arrhythmias, and
myocardial injury. In MI patients, beta-blocker therapy is often started early in the hospital admission unless
contraindicated, beta blockers are used for secondary cardiac event prevention in patients with or without ventricular
dysfunction following an MI. Several studies confirm the notion that beta blockers, especially in post-MI patients, are
associated with reduced mortality and improved survival.E? In spite of these facts, they can potentially cause some
unwanted adverse effects like tiredness, fainting, and slow heart rate, and can intensify asthma for some patients.
Certain patients may not respond to beta blockers because of other coexisting medical issues. Their selection and the
amount are based on each individual patient’s needs and medical history.*!

Fibrinolytics and Thrombolytics: Thrombolytic drugs are used to dissolve blood clots that block blood flow to the
heart in order to restore perfusion to the heart muscle. They stimulate the body to dissolve existing clots by converting
plasminogen to plasmin. The fibrin formed during clotting is then acted on by plasmin and broken down. For this
reason, thrombolytic therapy is used to achieve reperfusion in patients with ST-elevation myocardial infarction
(STEMI), a kind of heart attack.F? It is most efficiently conducted within a few hours after the onset of symptoms and
is often used when a PCI capable facility is not readily available. Time is of the essence when treating MI; the sooner
blood flow is restored, the less the heart muscles are damaged. Important considerations include bleeding as a risk and
active bleeding, history of haemorrhagic stroke or recent surgery as limitations. The preferred procedure for the
recanalization of the blocked artery may be PCI in case thrombolytics cannot be administered during a timely

manner.*!

Morphine: In treating myocardial infarction, it is typical for a physician to use morphine as a simple painkiller in order
to reduce chest pain and anxiety. Morphine has the potential for causing vasodilation, meaning a reduced workload on

the heart itself by reducing preload and sympathetic activity. However, there has been a growing concern in research
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related to potential negative effects of morphine use in cases of myocardial infarction, including delayed absorption of
antiplatelet medications, the tendency for more adverse outcomes to occur, the risk of respiratory depression, and
increased risk of hypertension and bradycardia.**! Morphine is usually kept for very severe cases of pain where other
forms of treatment cannot adequately deal with it, and is usually used in a controlled setting in the hospital. Introduced
first in cases of myocardial infarction, nitro-glycerine is much preferred for chest pain among specialists, while
morphine is reserved for the extreme form of pain which does not yield to any treatment. It is important to include

morphine in a controlled hospital setting because of safety, as well as effectiveness.*!

SURGICAL PROCEDURES

Coronary angioplasty with stenting: Angioplasty or coronary angioplasty, a type of coronary heart disease treatment,
is a procedure utilized for unblocking the blocked coronary arteries. Unlike open heart surgery, modern invasive
surgeries, such as angioplasty, restores blood flow to the muscle of the heart by inserting a catheter / tube through the
skin. During the process, the physician guides a thought flexible tube which is connected to a heart catheter to the point
where the artery of the heart narrows and puts a balloon inside it that expands and restores the flow of blood. In order to
reduce the chances of the artery getting narrow again, a small wire mesh tube (stent) is placed in the artery. In some
drug eluting stents, medication is added to lower the formation of scar tissue in the stents.®! Potential complications of
earning stent placement, angioplasty, catheter thrombectomy, and other interventional procedures may include:
haemorrhage at the catheter access site, thrombosis, local or systemic infection, arrhythmias, myocardial infarction,
cerebrovascular accident, angina pectoris, coronary artery dissection, contrast media allergy, and lethargy from contrast
media. It is helpful to talk about your issues with the medical team prior to the procedure.®"!
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Figure 4:
Source: https://www.nhlbi.nih.gov/sites/default/files/inline-images/NHLBI_Fig02b_final03.jpg

Coronary artery bypass surgery: Coronary artery bypass surgery (CABG) involves relocating a blood vessel from
the chest or leg region to connect with a blocked artery in the heart.® This aids in bypassing the blocked artery so that
blood can flow unobstructed. Although it doesn’t resolve heart disease entirely, it can help to alleviate chest pain and
decreased breathing while also potentially decreasing heart disease associated mortality. Possible CABG complications
include bleeding, heart infarction, and long-term use of ventilators, even leading to irregular heartbeats, renal failure,

amnesia, and strokes t00.B% Performing CABG as a last resort increases the chance of suffering from these
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complications during and after the surgery. Patients are often given medication prior to the surgery in order to manage
potential bleeding and infections as well as control blood pressure. One area that modern CABG surgery lacks in is
finding more effective and protective strategies associated with the heart that aid in decreasing morbidity and

mortality.[*"!

Figure 5.
Source: https://newportcts.com/wp-content/uploads/2020/02/during-cabg-graft.png

CONCLUSION

Cardial infarction (MI) is a heart attack caused by plaque buildup in arteries, resulting in decreased blood flow and
damage to the heart muscles. Common symptoms include chest pain, dyspenea, nausea, vomiting, irregular heartbeat
patterns, anxiety, fatigue, weakness, and mental pressure. Emergency medical responders can offer oxygen, nitro-
glycerine tablets, or treat muscle tissue injury and blood clot with aspirin. Coping with MI involves tracking body
weight, diet, fat, cholesterol, salt intake, blood pressure, exercise, and refraining from smoking, excessive drinking, or
drug use. Mls can cause complications such as congestive heart failure, arrhythmias, rupture, pericarditis, mural
thrombolysis and thromboembolism, cardiogenic shock, and post-myocardial infarction syndrome (PMI). Diagnosis of
MI involves ECG changes, cardiac biomarkers, and cardiac enzymes. High-sensitivity assays of cardiac troponin (hs-
cTn) are preferred for early detection. Myocardial infarction treatment involves various medications, including nitro-
glycerine, aspirin, statins, ACE inhibitors, beta-blockers, fibrinolytics, and morphine. Nitro-glycerine is used to treat
angina, aspirin decreases blood coagulation, statins lower non-healthy cholesterol, ACE inhibitors relax blood vessels,
beta blockers decrease heart rate, myocardial oxygen consumption, blood pressure, arrhythmias, and myocardial injury,
fibrinolytics and thrombolytics dissolve blood clots, and morphine is used for severe cases of pain. Thrombolytic drugs

dissolve blood clots that block blood flow to the heart, and morphine is used for pain relief.

REFERENCE

1. Ojha N, Dhamoon AS. Myocardial Infarction. [Updated 2023 Aug 8]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nIm.nih.gov/books/NBK537076/

2. Saleh M, Ambrose JA. Understanding myocardial infarction. F1000Res, 2018 Sep 3; 7: F1000 Faculty Rev-1378.
doi: 10.12688/f1000research.15096.1. PMID: 30228871, PMCID: PMC6124376.
https://pmc.ncbi.nlm.nih.gov/articles/PMC6124376/

www.wjpsronline.com 366



https://newportcts.com/wp-content/uploads/2020/02/during-cabg-graft.png
https://www.ncbi.nlm.nih.gov/books/NBK537076/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6124376/

World Journal of Pharmaceutical Science and Research Volume 4, Issue 4, 2025

3.

10.

11.

12.

13.

14.

15.

16.

Mechanic OJ, Gavin M, Grossman SA. Acute Myocardial Infarction. [Updated 2023 Sep 3]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing, 2025 Jan-. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK459269/

Willerson, James T., and L. Maximilian Buja. "Cause and course of acute myocardial infarction."” The American
journal of medicine, 1980; 69(6): 903-914. https://doi.org/10.1016/S0002-9343(80)80018-0

Wendelboe AM, Raskob GE. Global Burden of Thrombosis: Epidemiologic Aspects. Circ Res, 2016 Apr 29;
118(9): 1340-7. doi: 10.1161/CIRCRESAHA.115.306841. PMID: 27126645.
https://pubmed.ncbi.nlm.nih.gov/27126645/

Turer, Aslan T., and Joseph A. Hill. "Pathogenesis of myocardial ischemia-reperfusion injury and rationale for
therapy.” The American journal of cardiology, 2010; 106(3): 360-368.
https://www.sciencedirect.com/science/article/abs/pii/S0002914910007812

Frangogiannis NG. Pathophysiology of Myocardial Infarction. Compr Physiol, 2015 Sep 20; 5(4): 1841-75. doi:
10.1002/cphy.c150006. PMID: 26426469. https://pubmed.ncbi.nlm.nih.gov/26426469/

Rona G. The pathogenesis of human myocardial infarction. Can Med Assoc J., 1966 Nov 12; 95(20): 1012-9.
PMID: 5924947; PMCID: PMC1935795. https://pmc.ncbi.nlm.nih.gov/articles/PMC1935795/

Higuchi, Maria de Lourdes, and Jose AF Ramires. "Infectious agents in coronary atheromas: a possible role in the
pathogenesis of plaque rupture and acute myocardial infarction.” Revista do Instituto de Medicina Tropical de Séo,
2002; Paulo 44: 217-224. https://doi.org/10.1590/S0036-46652002000400007

WOLK, MICHAEL J., STEPHEN SCHEIDT, and THOMAS KILLIP. "Heart failure complicating acute
myocardial infarction." Circulation, 1972; 45(5): 1125-1138.
https://www.ahajournals.org/doi/abs/10.1161/01.cir.45.5.1125

Piccini, Jonathan P., Jeffrey S. Berger, and David L. Brown. "Early sustained ventricular arrhythmias complicating
acute  myocardial infarction.” The  American  journal of medicine, 2008; 121(9): 797-804.
https://www.emed.theclinics.com/article/S0733-8627(05)00054-4/abstract

Reeder, Guy S. "ldentification and treatment of complications of myocardial infarction.” Mayo Clinic Proceedings,
1995; 70: 9. Elsevier,.https://www.sciencedirect.com/science/article/abs/pii/S0025619611639463

Lichstein, Edgar, Ho-Mau Liu, and Prem Gupta. "Pericarditis complicating acute myocardial infarction: incidence
of complications and significance of electrocardiogram on admission.” American Heart Journal, 1974; 87(2): 246-
252. https://www.sciencedirect.com/science/article/abs/pii/0002870374900489

Montrief, Tim, et al. "Mechanical, inflammatory, and embolic complications of myocardial infarction: An
emergency medicine review." The American journal of emergency medicine, 2019; 37(6): 1175-1183.
https://www.sciencedirect.com/science/article/abs/pii/S0735675719302232

Bajaj A, Sethi A, Rathor P, Suppogu N, Sethi A. Acute Complications of Myocardial Infarction in the Current Era:
Diagnosis and Management. J Investig Med. 2015 Oct; 63(7): 844-55. doi: 10.1097/J1M.0000000000000232.
PMID: 26295381. https://pubmed.ncbi.nim.nih.gov/26295381/

Dressler W. A POST-MYOCARDIAL-INFARCTION SYNDROME: PRELIMINARY REPORT OF A
COMPLICATION RESEMBLING IDIOPATHIC, RECURRENT, BENIGN PERICARDITIS. JAMA, 1956;
160(16): 1379-1383. do0i:10.1001/jama.1956.02960510005002 https://jamanetwork.com/journals/jama/article-
abstract/304904

www.wjpsronline.com 367



https://www.ncbi.nlm.nih.gov/books/NBK459269/
https://doi.org/10.1016/S0002-9343(80)80018-0
https://pubmed.ncbi.nlm.nih.gov/27126645/
https://www.sciencedirect.com/science/article/abs/pii/S0002914910007812
https://pubmed.ncbi.nlm.nih.gov/26426469/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1935795/
https://doi.org/10.1590/S0036-46652002000400007
https://www.ahajournals.org/doi/abs/10.1161/01.cir.45.5.1125
https://www.emed.theclinics.com/article/S0733-8627(05)00054-4/abstract
https://www.sciencedirect.com/science/article/abs/pii/S0025619611639463
https://www.sciencedirect.com/science/article/abs/pii/0002870374900489
https://www.sciencedirect.com/science/article/abs/pii/S0735675719302232
https://pubmed.ncbi.nlm.nih.gov/26295381/

World Journal of Pharmaceutical Science and Research Volume 4, Issue 4, 2025

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Lopes, Renato D., et al. "Diagnosing acute myocardial infarction in patients with left bundle branch block." The
American journal of cardiology, 2011; 108(6): 782-788.
https://www.sciencedirect.com/science/article/abs/pii/S0002914911017735

Vafaie, Mehrshad. "State-of-the-art diagnosis of myocardial infarction.” Diagnosis, 2016; 3(4): 137-142.
https://www.degruyter.com/document/doi/10.1515/dx-2016-0024/html

Katus, Hugo A., et al. "Diagnostic efficiency of troponin T measurements in acute myocardial
infarction." Circulation 83.3 (1991): 902-912. https://www.ahajournals.org/doi/abs/10.1161/01.cir.83.3.902
Thygesen, Kristian, et al. "How to use high-sensitivity cardiac troponins in acute cardiac care." European heart
journal 33.18 (2012): 2252-2257. https://academic.oup.com/eurheartj/article-abstract/33/18/2252/425593
Flachskampf, Frank A., et al. "Cardiac imaging after myocardial infarction.” European heart journal 32.3 (2011):
272-283. https://academic.oup.com/eurheartj/article-abstract/32/3/272/2398425

Gudenkauf, Brent, et al. "Role of multimodality imaging in the assessment of myocardial infarction with
nonobstructive coronary arteries: beyond conventional coronary angiography.” Journal of the American Heart
Association 11.1 (2022): e022787. https://www.ahajournals.org/doi/full/10.1161/JAHA.121.022787

Lackner, Karl J. "Laboratory diagnostics of myocardial infarction—troponins and beyond."” Clinical Chemistry and
Laboratory Medicine (CCLM) 51.1 (2013): 83-89. https://www.degruyter.com/document/doi/10.1515/cclm-2012-
0572/html

Lu L, Liu M, Sun R, Zheng Y, Zhang P. Myocardial Infarction: Symptoms and Treatments. Cell Biochem
Biophys, 2015 Jul; 72(3): 865-7. doi: 10.1007/s12013-015-0553-4. PMID: 25638347.

Ferreira, Julio CB, and Daria Mochly-Rosen. "Nitroglycerin Use in Myocardial Infarction Patients—Risks and
Benefits—." Circulation Journal, 2012; 76(1): 15-21. https://www.jstage.jst.go.jp/article/circj/76/1/76_CJ-11-
1133/ _article/-char/ja/

Freimark, Dov, et al. "Timing of aspirin administration as a determinant of survival of patients with acute
myocardial infarction treated with thrombolysis.” The American journal of cardiology, 2002; 89(4): 381-385.
https://www.sciencedirect.com/science/article/abs/pii/S0002914901022561

Krumholz, Harlan M., et al. "Aspirin in the treatment of acute myocardial infarction in elderly Medicare
beneficiaries: patterns of use and  outcomes." Circulation, 1995; 92(10): 2841-2847.
https://www.ahajournals.org/doi/full/10.1161/01.CIR.92.10.284

Colantonio LD, Huang L, Monda KL, et al. Adherence to High-Intensity Statins Following a Myocardial Infarction
Hospitalization Among Medicare Beneficiaries. JAMA Cardiol. 2017, 2(8): 890-895.
doi:10.1001/jamacardio.2017.0911 https://jamanetwork.com/journals/jamacardiology/fullarticle/2619232

Wei, Li, et al. "Adherence to statin treatment and readmission of patients after myocardial infarction: a six year
follow up study."” Heart, 2002; 88(3): 229-233.
https://heart.omj.com/content/88/3/229.short?__cf chl_tk=bpZPP9Swob8XkK5MDU7mxfXIXtbDsu8 F8GKDjEQ
rNM-1742108133-1.0.1.1-prQchbmHK1gpKWHfecO9P8fXYUXIbGMYfLtx_VBcz6Bc

Bangalore S, Makani H, Radford M, Thakur K, Toklu B, Katz SD, DiNicolantonio JJ, Devereaux PJ, Alexander
KP, Wetterslev J, Messerli FH. Clinical outcomes with B-blockers for myocardial infarction: a meta-analysis of
randomized trials. Am J Med, 2014 Oct; 127(10): 939-53. doi: 10.1016/j.amjmed.2014.05.032. Epub 2014 Jun 11.
PMID: 24927909. https://pubmed.ncbi.nlm.nih.gov/24927909/

www.wjpsronline.com 368



https://www.sciencedirect.com/science/article/abs/pii/S0002914911017735
https://www.degruyter.com/document/doi/10.1515/dx-2016-0024/html
https://www.ahajournals.org/doi/abs/10.1161/01.cir.83.3.902
https://academic.oup.com/eurheartj/article-abstract/33/18/2252/425593
https://academic.oup.com/eurheartj/article-abstract/32/3/272/2398425
https://www.ahajournals.org/doi/full/10.1161/JAHA.121.022787
https://www.degruyter.com/document/doi/10.1515/cclm-2012-0572/html
https://www.degruyter.com/document/doi/10.1515/cclm-2012-0572/html
https://www.jstage.jst.go.jp/article/circj/76/1/76_CJ-11-1133/_article/-char/ja/
https://www.jstage.jst.go.jp/article/circj/76/1/76_CJ-11-1133/_article/-char/ja/
https://www.sciencedirect.com/science/article/abs/pii/S0002914901022561
https://www.ahajournals.org/doi/full/10.1161/01.CIR.92.10.284
https://jamanetwork.com/journals/jamacardiology/fullarticle/2619232
https://heart.bmj.com/content/88/3/229.short?__cf_chl_tk=bpZPP9Swob8XkK5MDU7mxfXlXtbDsu8_F8GkDjE0rNM-1742108133-1.0.1.1-prQcbmHK1gpKWHfecO9P8fXYUXJbGMYfLtx_VBcz6Bc
https://heart.bmj.com/content/88/3/229.short?__cf_chl_tk=bpZPP9Swob8XkK5MDU7mxfXlXtbDsu8_F8GkDjE0rNM-1742108133-1.0.1.1-prQcbmHK1gpKWHfecO9P8fXYUXJbGMYfLtx_VBcz6Bc
https://pubmed.ncbi.nlm.nih.gov/24927909/

World Journal of Pharmaceutical Science and Research Volume 4, Issue 4, 2025

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Lanham D, Ali S, Davis D, Rawle MJ. Beta-Blockers for the Secondary Prevention of Myocardial Infarction in
People with Dementia: A Systematic Review. J Alzheimers Dis, 2019; 71(4): 1105-1114. doi: 10.3233/JAD-
190503. PMID: 31476156; PMCID: PMC6839460. https://pubmed.ncbi.nIm.nih.gov/31476156/

White, Harvey D., and Frans JJ Van de Werf. "Thrombolysis for acute myocardial infarction." Circulation, 1998;
97(16): 1632-1646. https://www.ahajournals.org/doi/full/10.1161/01.CIR.97.16.1632

Llevadot J, Giugliano RP, Antman EM. Bolus Fibrinolytic Therapy in Acute Myocardial Infarction. JAMA, 2001;
286(4): 442—-449. doi:10.1001/jama.286.4.442 https://jamanetwork.com/journals/jama/fullarticle/194028

Atar D, Agewall S. Morphine in myocardial infarction: balancing on the tight rope. Eur Heart J., 2016 Jan 14;
37(3):  253-5.  doi:  10.1093/eurheartj/ehv546.  Epub 2015 Oct 21. PMID: 26491111
https://pubmed.ncbi.nlm.nih.gov/26491111/

Bellandi, Benedetta, et al. "Morphine use and myocardial reperfusion in patients with acute myocardial infarction
treated  with  primary  PCL" International ~ journal  of  cardiology, 2016; 221: 567-571.
https://www.sciencedirect.com/science/article/abs/pii/S0167527316312141

Grines, Cindy L., et al. "Coronary angioplasty with or without stent implantation for acute myocardial infarction."
New England Journal of Medicine, 1999; 341(26): 1949-1956.
https://www.nejm.org/doi/full/10.1056/NEJM199912233412601

Rinfret, Stéphane, et al. "Quality of life after balloon angioplasty or stenting for acute myocardial infarction: one-
year results from the Stent-PAMI trial.” Journal of the American College of Cardiology, 2001; 38(6): 1614-1621.
https://www.jacc.org/doi/abs/10.1016/S0735-1097(01)01599-6

Braxton, John H., et al. "Optimal timing of coronary artery bypass graft surgery after acute myocardial
infarction." Circulation, 1995; 92(9): 66-68. https://www.ahajournals.org/doi/full/10.1161/01.CIR.92.9.66

Perrier S, Kindo M, Gerelli S, Mazzucotelli JP. Coronary artery bypass grafting or percutaneous revascularization
in acute myocardial infarction? Interact Cardiovasc Thorac Surg, 2013 Dec; 17(6): 1015-9. doi:
10.1093/icvts/ivt381. Epub 2013  Aug  20. PMID:  23962854; PMCID: PMC3829498.
https://pubmed.ncbi.nlm.nih.gov/23962854/

Kinoshita T, Asai T. Preservation of myocardium during coronary artery bypass surgery. Curr Cardiol Rep, 2012
Aug; 14(4): 418-23. doi: 10.1007/s11886-012-0271-0. PMID: 22528557.
https://pubmed.ncbi.nlm.nih.gov/22528557/

www.wjpsronline.com 369



https://pubmed.ncbi.nlm.nih.gov/31476156/
https://www.ahajournals.org/doi/full/10.1161/01.CIR.97.16.1632
https://jamanetwork.com/journals/jama/fullarticle/194028
https://pubmed.ncbi.nlm.nih.gov/26491111/
https://www.sciencedirect.com/science/article/abs/pii/S0167527316312141
https://www.nejm.org/doi/full/10.1056/NEJM199912233412601
https://www.jacc.org/doi/abs/10.1016/S0735-1097(01)01599-6
https://www.ahajournals.org/doi/full/10.1161/01.CIR.92.9.66
https://pubmed.ncbi.nlm.nih.gov/23962854/
https://pubmed.ncbi.nlm.nih.gov/22528557/

