Review Article

Atrial Fibrillation: Causes, Investigations and Treatment

Abstract

Background: Atrial fibrillation (AF) is a common progressive cardiac arrhythmia and
increases with age and the number of cardiac comorbidities. Atrial fibrillation is characterized
by a rapid and irregular heartbeat that can go unnoticed or cause symptoms such as
palpitations, shortness of breath, and dizziness. This condition can also be associated with
more serious complications, including an increased risk of stroke. Recent developments in the
clinical epidemiology and management of AF have taught us about our approach to the
disease. This manual provides a complete overview of AF including its epidemiology,
methods and pathophysiology, diagnosis, testing, prevention, and management. Management
strategies are considered, including stroke prevention, quality control, and rhythm control. We
also address the quality of health issues and provide insight for future developments and
ongoing clinical trials to treat this common cardiac arrhythmia.

Conclusion: The AF diagnosis was associated with a 2-fold increased risk of VTE episodes.
The association was not strong when excluding people with PE other than DVT, suggesting
that the increased risk of VTE in patients with AF may be due to AF-related abnormalities, or
risk factors.
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Introduction

Atrial fibrillation is a rare and very fast heartbeat (arrhythmia) that can lead to blood clots in
the heart. Atrial fibrillation increases the risk of stroke, heart failure, and other heart
problems. During atrial fibrillation, the upper chambers of the heart (atria) beat abnormally
and abnormally so as not to align with the lower chambers (ventricles) of the heart. In most
people, AF can be asymptomatic. However, atrial fibrillation can cause a rapid heartbeat,
increased heart rate (heart rate), shortness of breath, or weakness. Episodes of atrial
fibrillation may even disappear or persist. Although AF is not usually life-threatening, it is a
medical emergency that requires proper treatment to prevent stroke. Treatment for atrial
fibrillation may include medications, heart rate resection, and catheter procedures to prevent
abnormal heart symptoms. A person with atrial fibrillation may also have a heart problem
called atrial flutter. Although atrial flutter is another arrhythmia, the treatment is exactly the
same as that for atrial fibrillation (1).

Causes and Risk Factors

Causes of Atrial Fibrillation: Problems with heart formation are a common cause of atrial
fibrillation. Possible causes of arterial fibrosis include coronary artery disease, heart attack,



congenital heart disease (paralyzed heart), heart valve problems, hypertension, lung disease,
physical stress from surgery, pneumonia or other disease, previously Heart surgery includes
heart disease (sick sinus syndrome), sleep aspiration, thyroid diseases such as
hyperthyroidism and other metabolic imbalances, stimulant use, diseases caused by certain
drugs, Caffeine, tobacco, alcohol, bacteria. People with atrial fibrillation do not have known
heart problems or heart damage (2).

Factors that increase the risk of atrial fibrillation (A-fib) include: Age. The older a person is,
the greater the risk of atrial fibrillation. Heart disease. Anyone with heart disease, such as
heart valve problems, congenital heart disease, severe heart failure, coronary artery disease, or
having a heart attack or a history of heart surgery, has an increased risk of atrial fibrillation. -
High blood pressure Having high blood pressure, especially if it is not properly controlled
with lifestyle changes or medications, can increase the risk of atrial fibrillation. Thyroid
Disease In some people, thyroid problems can cause arrhythmias, including atrial fibrillation.
Other chronic health conditions. People with certain chronic conditions, such as diabetes,
metabolic syndrome, chronic kidney disease, pneumonia, or lack of sleep, have an increased
risk of developing atrial fibrillation. Drinking alcohol For some people, drinking alcohol can
cause an episode of atrial fibrillation. Drinking too much increases the risk. obesity. Obese
people have a higher risk of developing atrial fibrillation. Family history Some families have
an increased risk of atrial fibrillation (3).

Mechanism of Atrial Fibrillation

Hypertensive, valvular, ischemic and other types of systemic heart disease are the most
common forms of chronic and chronic AF, with AF alone accounting for 15% of AF diseases.
The family AF is well defined, although it is currently considered rare. The region of
chromosome 10 (10g22—q24) originally contained the AF gene responsible for families in
which the arrhythmia was classified as a dominant autosomal factor. However, familial AF
appears to be a separate disease. A family with a genetic mutation that makes the o subunit of
the cardiac channel IK in chromosome 11 leads to an increase in the activity of this channel,
with affected members continuously developing AF that may be due to reflex deficits. The
pathogenesis of AF now involves interactions between underlying causes, usually in the form
of increasingly ectopic foci that rupture into one or more pulmonary arteries, as well as
abnormal arterial tissue substrates capable of perpetuating the arrhythmia. Although heart
disease develops in most AF conditions, the pathogenesis of AF in the heart is apparently
common and not well understood. Despite overcrowding, pulmonary arterial vasculature may
play a major role in younger patients with normal heart and small paroxysms, whereas rare
arterial tissue substrates may play a more important role in patients with developed heart
disease and chronic or chronic AF (4).

Several models of active replacements have been proposed. The “lead circle” model assumes
that active recirculation loops should have the smallest possible loop size or wavelength. At a
given operating speed, the contour size will be the smallest distance necessary to repair
regenerating tissue (wavelength = mean conduction speed x refractory time). The size of the
contour will not be less than the wavelength, as this will require the frontal desolarizing wave



to collide with the opposing tissue and extinguish itself: the front end of the circle cannot "bite
its tail." (figure 1) (5).
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Figure 1 Mechanism of Atrial Fibrillation (5)
Classification of Atrial Fibrillation (AF)

Atrial fibrillation (AF) separation begins by separating the first visible episode, whether
symptomatic or limited. Published guidelines from the expert committee of the American
College of Cardiology (ACC) / American Heart Association (AHA) / Heart Rhythm Society
(HRS) in treating patients with atrial fibrillation recommends classifying AF into the
following three patterns (see also image below): Paroxysmal AF: AF episodes automatically
end within 7 days (most episodes last less than 24 hours), Persistent AF: AF episodes lasting
more than 7 days and may require medical or electrical intervention to eliminate Persistent
AF: AF persists for more than 12 months, either because of cardioversion failed or because
cardioversion has not been tried, Permanent AF: When both patient and physician decide to
cancel any other recovery strategies after sharing clinical decisions (6).

This rating program resolves unrelated conditions due to AF degradation (e.g., thyrotoxicosis,
abnormal electrolytes, ethanol). In current clinical practice, atrial fibrillation is considered to
be secondary to acute myocardial infection, cardiac surgery, pericarditis, sepsis, pulmonary
embolism, or severe lung disease. This is because, in these cases, it is thought that once the
seizure condition is properly treated and resolved, the chances of recurrence of AF are low.
However, data from the Framingham Heart Study show that more than 60% of participants
with secondary AF develop reflex AF within 15 years of follow-up. In addition, the long-term
risks of stroke and the underlying cause of death were the same between participants without
other stimuli and those with other conditions. Therefore, long-term AF screening strategies in



these patients may be considered, as is the current rate of cryptogenic stroke patients (figure

2) (7).
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Figure 2 Classification of Atrial Fibrillation (AF) (7)
Symptoms

Some people with atrial fibrillation (A-fib) have no symptoms. People with symptoms of
atrial fibrillation may have signs and symptoms such as: rapid heartbeat, palpitations or
heartbeat (heartbeat), chest pain, dizziness, fatigue, dizziness, loss of ability to exercise,
shortness of breath. Lack of Pain, weakness, atrial fibrillation. May be: Occasionally
(paroxysmal atrial fibrillation). Symptoms of A-fib usually last from a few minutes to hours.
Sometimes the symptoms last for about a week and the episodes may recur. The symptoms
may go away on their own. Some people with A-fib need occasional treatment. Persistence
With this type of atrial fibrillation, the heartbeat does not return to normal. If a person has
symptoms of A-fib, cardioversion or medication may be used to restore and maintain the
heartbeat. Lasts a long time. This type of atrial fibrillation is permanent and lasts for more
than 12 months. Abnormal heart rate cannot always be restored in this type of atrial
fibrillation. Medication is needed to control the heartbeat and prevent blood clots (8).

Complications

Blood clots are a serious risk factor for atrial fibrillation, which can lead to stroke. In atrial
fibrillation, an abnormal heart rhythm can cause blood to pool in the upper chambers (atria) of
the heart and form clots. If a blood clot in the upper left chamber (left atrium) leaves the heart
area, it can enter the brain and cause a stroke. The risk of stroke due to atrial fibrillation
increases with age. Other health conditions can also increase the risk of stroke caused by A-
fib, including: high blood pressure, diabetes, heart failure, and other heart defects.



Antiretroviral drugs are commonly prescribed to prevent blood clots and stroke in people with
atrial fibrillation (9).

Prevention

Choosing a healthy lifestyle can reduce your risk of heart disease and prevent atrial
fibrillation. Here are some key points for heart health: Eat a healthy diet, exercise regularly
and maintain a healthy weight, do not smoke, avoid or reduce alcohol and caffeine
consumption, and manage stress, because too much stress and anger can cause heart rhythm
problems (10).

Investigations

Some people are unaware that they have A-fib. A-Fib can appear when doctors ask for a heart
through a stethoscope during physical examination for other reasons. Doctors may order
several tests to diagnose A-Fib or rule out other conditions that cause similar symptoms. The
test may include (11):

Electrocardiogram (ECG or EKG)

This quick and painless test measures cardiovascular activity. Adhesive spots (electrodes) are
placed on the chest and sometimes on the arms and legs. The cables connect the electrodes to
the computer, which displays the test results. The ECG indicates whether the heart is beating
fast, slow, or not. ECG is the primary diagnostic test for atrial fibrillation (figure 3) (12).
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Figure 3 Electrocardiogram of Atrial Fibrillation (12)
Blood tests

This helps the doctor diagnose thyroid problems or to detect other substances in the blood that
may lead to A-fib (13).

Holter Monitor



This small, portable ECG device can be carried in a pocket, shoulder strap or shoulder strap
during normal daily activities. It records your heart rate continuously for 24 hours or more
(figure 4) (14).
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Figure 4 Holter Monitor (14)

Event Recorder

This device resembles a Holter monitor, but only records for a few minutes at a time. Wearing
longer than a Holter monitor, usually 30 days. When you hear symptoms you usually press
the button. Some devices automatically detect abnormal heartbeats (15).

Echocardiogram

This non-invasive experiment uses sound waves to create images of heart size, shape, and
movement (figure 5) (16).



Figure 5 Intracardiac echocardiography (ICE) images. (A) Transeptal piercing with a
catheter (arrow) from the right atrium to the left. (B) Color block diagram showing the
combination of upper and lower extremity pulmonary arteries (LUPV and LLPV). (C)
LAA pulse-wave Doppler indicating constant velocity in a patient with AF. (D) Pulse
Doppler for LUPV, which shows a decrease in systolic (S) blood flow compared to
diastolic flow (D) and heart rate followed by atrial reversal systolic reversal (AR)
conversion in the same patient (16).

Stress Test

Also called a physical exam, a stress test involves a heart test while exercising on a treadmill
or standing bike (17).

Chest X-ray

X-rays help the doctor to see the condition of the lungs and heart (figure 6) (18).



Widens carinal
angle > 75°

May form right
heart border Posteriorly LA

pushes the esophagus

Figure 6 Modes of Left Atrial Enlargement in Case of Atrial Fibrillation (18)
Treatment

Treatment for atrial fibrillation depends on how long you've had A-fib, your symptoms, and
the underlying cause of your heart problem. Treatment goals: restore heartbeat, control
heartbeat, prevent blood clots that can lead to stroke, treatment for atrial fibrillation may
include: taking medications, cardiopulmonary therapy, surgery, or catheter procedures,
together. you and your doctor will discuss the best treatment option. It is important to follow
your treatment plan for atrial fibrillation. A misdiagnosis of atrial fibrillation can lead to other
problems, such as stroke and heart failure (19).

Medications: You may be given medication to control your heart rate and return it to normal.
Medications are also prescribed to prevent blood clots, a dangerous problem for A-fib.
Medications used to treat atrial fibrillation include: Beta blockers. These medications can help
slow down the heartbeat at rest and during exercise. Calcium channel blockers. These drugs
control heart rate but may need to be avoided by those with heart disease or low blood



pressure. Digoxin. This medication can control your heart rate at rest, but not during exercise.
Most people need more or different medications, such as calcium channel blockers or beta
blockers. Anti-arrhythmic drugs. These drugs are used to maintain normal heart rhythm, not
just to control heart rate. Because they tend to have more serious side effects than heart-
regulating drugs, anti-arrhythmics are often used less. Blood clots. To reduce the risk of
stroke or other complications caused by blood clots, the doctor may prescribe an
anticoagulant. Blood drugs include warfarin (Jantoven), apixaban (Eliquis), dabigatran
(Pradaxa), edoxaban (Savaysa) and rivaroxaban (Xarelto). If you are taking warfarin, you will
need regular blood tests to monitor the effects of the medication (20).

Cardioversion Therapy

If symptoms of A-fib are severe or if it is the first stage of atrial fibrillation, doctors may try
to reset the heartbeat (sinus rhythm) using a procedure called cardioversion. Cardioversion
can be done in two ways (21):

Electrical Cardioversion

This process of resetting the heart rate is done by sending electrical shock to the heart through
paddles or patches (electrodes) placed on the chest (22).

Drug Cardioversion

IV or oral medications are used to restore the rhythm of the heart. The cardio version usually
runs in a hospital environment, but it can also be run in an emergency. If necessary, warfarin
or other anticoagulants may be given weeks before the procedure to reduce the risk of blood
clots and stroke. After cardioversion, arrhythmic drugs may be prescribed indefinitely to
prevent future episodes of atrial fibrillation. Even if you are taking the drug, a second episode
of atrial fibrillation can occur (figure 7) (23).
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Figure 7 Cardioversion Therapy Decisions (23)
Surgery or Catheter Procedures

If medication or other therapy does not improve A-fib, a doctor may recommend a procedure
called cardiac ablation. Sometimes abortion is the first aid for some patients. Cardiac output
uses heat (radio frequency energy) or cryoablation to create scars in your heart, block
abnormal electrical signals, and restore a normal heartbeat. The doctor inserts a flexible
catheter into your bloodstream, usually your lungs and your heart. More than one catheter
may be used. The veins at the tip of the catheter use either cold or heat energy. Uncommonly,
ablation is performed with a scalpel during open heart surgery. There are different types of
cardiac output. The type of treatment for atrial fibrillation will depend on your specific
symptoms, how long you've lived, and whether you're going to have another heart surgery.
Some types of cardiac output that may be used to treat atrial fibrillation include (24):

Atrioventricular (AV) Node Ablation

Heat or cold power is applied to the heart muscle in the AV node to damage the electrical
signal connection. After the release of the AV node, a pacemaker is required for life (25).



Maze Procedure

Doctors use heat or cold energy or scalpel to create a pattern of red tissue in the upper
chambers of the heart. Because red tissue does not send electrical signals, the maze interferes
with lost heart signals and causes atrial fibrillation. If a scalpel is used to create a maze, open
heart surgery is required. This is called surgical complication. It is the preferred method of
treating atrial fibrillation for those who need other heart surgeries, such as coronary artery
bypass surgery or coronary heart valve repair. Atrial fibrillation may return after cardiac
arrest. In this case, another heart transplant or other heart therapy may be recommended. After
a heart attack, life-long blood transfusions may be required to prevent paralysis. If a person
with A-Fib is unable to take anticoagulants, the doctor may recommend a catheterization
procedure to close the small appendix of the upper left ventricle (appendage), where multiple
A-Fib-related clots are formed. This process is called closure of the left atrial appendage. The
closing device is slowly passed through the catheter into the bag. Once the device is installed,
the catheter is removed. The device will stay in place forever. Surgery to close the left atrial
appendage is an option for some people who already have heart surgery (figure 8) (26).
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Figure 8 Maze Procedure (26)



Discussion

In most cases of atrial fibrillation, any symptoms of the arrhythmia obscure the conditions for
its diagnosis. Therefore, atrial fibrillation can be found in patients with stroke, thyrotoxicosis,
or pulmonary edema due to severe mitral stenosis. Alternatively, atrial fibrillation may be
completely undetectable and may only Dbe detected during a systematic public
electrocardiographic examination. Long-term recordings in patients with paroxysmal atrial
fibrillation may also reveal several short episodes of atrial fibrillation that go unnoticed.
However, few people are familiar with arrhythmias during atrial fibrillation, with anxiety,
palpitations, premature malaise, shortness of breath and dizziness being the most common
complaints. Dizziness does not mean dizziness, but dizziness and a feeling of fainting, often
unlikely. Indeed, patients with atrial fibrillation have improved tolerance to orthostatic stress
and are less likely to develop orthostatic hypotension. Syncope, or close syncope, in patients
with atrial fibrillation associated with a ventricular stance may indicate cardiac obstruction
and reverse circulation after 2—3 seconds (27).

Conclusion

The cause of most early strokes is unknown (ESUS). AF: Stroke and TIA may be the root
cause, but can be difficult to diagnose. The presence of undiagnosed AF may increase the risk
of recurrence, and consequently, correct identification and treatment of AF may reduce the
risk of recurrence and death from stroke. Outpatient cardiac monitoring using Ambulatory
Holders, MCOTSs, ELRs and ILRs can detect more AF than inpatient monitoring alone.
Although these results are consistent with the observations of other systematic reviews that
increase the diagnostic value of AF with long-term follow-up, comparative data are
insufficient to understand which devices may work best to monitor a patient's heart, or long-
term. Duration. Term monitoring. General evidence suggests that ambulatory cardiac
monitoring of AF is appropriate for patients with ESUS. Interpretation of clinical data is
limited by the significant number of different patients, the duration of follow-up, and the
significant clinical variation between subjects in terms of definitions of AF. Therefore, more
research is needed with well-designed RCTs.
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