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 Resumen 

Introducción.  El aleteo auricular es una enfermedad que no 

pone en peligro la vida y puede ser muy sintomática debido a 

las altas frecuencias ventriculares que normalmente ocurren. 

El diagnóstico es fácil porque solo se requiere un ECG de 12 

derivaciones. En pacientes que no pueden revertir o prevenir el 

aleteo, se puede intentar con éxito la resección del nódulo 

aurícula ventricular y la implantación de un marcapasos 

permanente. Las técnicas de ablación por radiofrecuencia 

ahora son muy exitosas para revertir el aleteo auricular y 

prevenir su inducibilidad y recurrencia. Objetivo: Determinar 

el manejo de la patología aleteo auricular para presentar 

aspectos nuevos o instructivos de la enfermedad. 

Metodología: estudio de caso clínico de tipo descriptiva, 

retrospectivo. La técnica que se utilizó para la recolección de 

la información del caso fue mediante la revisión de historia 

clínica y para la descripción de la patología será mediante la 

recopilación de artículos extraídos de bases de datos 

reconocidas como: Scopus, PorQuest, Pubmed, web of 

science, lilacs. Como criterio de inclusión: artículos publicados 

en los últimos 5 años, en español e inglés. El caso cuenta con 

el consentimiento informado del paciente para dar 

cumplimiento a lo establecido por Bioética. Resultados: Se 

identificaron las principales causas, síntomas y signos, el 

diagnóstico, tratamiento y prevención del aleteo auricular, 

como personal de salud es de vital importancia adquirir nuevos 

conocimientos sobre esta patología que afecta con más 

frecuencia a adultos. Conclusiones: El mayor riesgo de 

desarrollar aleteo auricular son los hombres, los ancianos y las 

personas con insuficiencia cardíaca preexistente o enfermedad 

pulmonar obstructiva crónica es por ello que nuestro estudio 

fue aplicable el tratamiento con antiarrítmicos, además de 

anticoagulantes. Área de estudio general: medicina. Área de 

estudio específica: cardiología. Tipo de estudio: Casos 

clínicos. 
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 Abstract 

Introduction.Atrial flutter is a non-life-threatening disease 

and can be very symptomatic due to the high ventricular rates 

that normally occur. Diagnosis is easy because only a 12-lead 
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ECG is required. In patients who cannot reverse or prevent 

flutter, resection of the atrioventricular node and implantation 

of a permanent pacemaker can be successfully attempted. 

Radiofrequency ablation techniques are now very successful in 

reversing atrial flutter and preventing its inducibility and 

recurrence. Objective. Determine the management of atrial 

flutter pathology to present new or instructive aspects of the 

disease. Methodology. Descriptive, retrospective clinical case 

study. The technique used to collect information on the case 

was through a review of the medical history and to describe the 

pathology, it will be through a collection of articles extracted 

from recognized databases such as: Scopus, PorQuest, 

Pubmed, web of science, lilacs. As inclusion criteria: articles 

published in the last 5 years, in Spanish and English. The case 

has the informed consent of the patient to comply with the 

provisions of Bioethics. Results. The main causes, symptoms 

and signs, diagnosis, treatment and prevention of atrial flutter 

were identified. As health personnel, it is of vital importance to 

acquire new knowledge about this pathology that most 

frequently affects adults. Conclusion. The highest risk of 

developing atrial flutter are men, the elderly and people with 

pre-existing heart failure or chronic obstructive pulmonary 

disease, which is why our study applied treatment with 

antiarrhythmics, in addition to anticoagulants.General area of 

study:medicine. Specific area of study: cardiology. Type of 

study: clinical cases. 

 

 

Introduction 

Atrial flutter (AFL) is one of the most common arrhythmias present in clinical practice, 

which after atrial fibrillation (AF), represents the second most frequent supraventricular 

arrhythmia.(1)The term flutter first appeared in 1887, with Mac William, who described 

the visual phenomena resulting from faradic stimulation of the atria that puts them into 

rapid fluttering.(2). 

In his study Bun (3) initially proposed a single wave circular motion mechanism, but the 

possibility of reproducing the AFL morphology on the Electrocardiogram (ECG) with a 

high pacing frequency or with a focal injection of aconitine supported a focal mechanism 

as another possible hypothesis. Although both mechanisms are easily observable in 
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animal models, the circus motion theory has finally been accepted as the most frequent 

one in man. A macroreentrant mechanism was finally demonstrated by detailed mapping 

in the operating room as well as in the electrophysiology laboratory. 

Atrial flutter is a common supraventricular arrhythmia characterized by a reentrant circuit 

around a central obstacle, which may be a fixed anatomical structure or a functional 

electrophysiologic line of block. Depending on the obstacle, AFL is usually classified as 

“typical” if the reentry is around the tricuspid valve, or “atypical” if the tricuspid valve is 

not involved. Atypical AFL is often associated with structural heart disease, especially in 

patients who have undergone cardiac surgery or extensive catheter ablation for the 

treatment of atrial fibrillation (AF). In these cases, an electrophysiologic (EP) study is the 

most common way to unravel the mechanisms causing the arrhythmia and plan an 

appropriate ablation. Although AFL is not directly related to death, it affects quality of 

life due to the increased rate of ventricular activation and can cause significant 

complications such as heart failure and stroke. Furthermore, the presence of AFL often 

suggests an underlying predisposition to AF, which is a more complex arrhythmia.(4). 

Atrial fibrillation (AF) and atrial flutter often coexist due to shared risk factors and 

precipitants. Both rhythms can be a cause or consequence of heart failure and are 

associated with stroke and increased mortality.(5)Atrial flutter occurs in many of the same 

situations as AF. Typical atrial flutter, also known as “typical AFL” involves a 

macroreentrant circuit around the tricuspid annulus passing through the cavotricuspid 

isthmus on the right side of the heart. This is the arrhythmia associated with the classic 

electrocardiogram (ECG) finding of sawtooth flutter waves in the inferior leads when the 

circuit is going counterclockwise. The same clockwise circuit is called “reverse typical 

AFL.” If the flutter involves a circuit other than the tricuspid valve/isthmus, then it is 

called “atypical” AFL, which is also known as “isthmus-dependent non-cavotricuspid 

macroreentrant AT.” AFL was previously classified as type I or type II. That terminology 

is no longer used.(6). 

It is not uncommon for AFL and AF to be treated as interchangeable diagnoses. However, 

more than 70% of patients with AFL do not experience AF and less than 10% with AF 

are also diagnosed with AFL. Furthermore, the distinction between AF, typical and 

atypical AFL is important, as the risks and success of catheter ablation are markedly 

different.(7)In this sense, atrial flutter and atrial fibrillation are two distinct arrhythmias 

whose electrophysiological mechanisms are completely opposite to each other; however, 

both arrhythmias are often considered similar and, what is more dangerous, managed in 

a similar way.(8). 

Both arrhythmias, often coexisting, share some similarities regarding clinical 

management and possible complications; however, they differ in the underlying 

mechanism of the disease. The initially episodic arrhythmia frequently becomes 
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persistent and eventually permanent, as a result of atrial electrophysiological 

disorganization and anatomical remodeling.(9)Both rhythms can be a cause or 

consequence of heart failure and are associated with stroke and increased 

mortality.(10,11). This pathology can be diagnosed by an ECG(12). 

Important clinical implications of AF and AFL include their negative impact on quality 

of life, increased incidence of heart failure, stroke, systemic thromboembolism, and 

increased risk of death in this patient population. These patients are 3 times more likely 

to have heart failure and 5 times more likely to have stroke. Patients with AF and stroke 

have a markedly increased additional risk of death, while individuals with AF and 

nonfatal stroke have a higher risk of severe disability than stroke subjects without AF. 

They are also associated with increased risk of hospital admissions.(13). 

Atrial flutter has a low incidence in children. It is characterized by a rapid atrial rate of 

approximately 300 beats per minute or more and distinctive "sawtooth" P waves, called 

F waves. Although atrioventricular conduction can be variable, the most common is 2:1 

conduction, which is usually well tolerated; however, 20% of cases may present with 

heart failure. In adults and older children, it is usually associated with structural heart 

disease, one of the complications that can occur after surgical correction of different 

congenital heart diseases. A possible etiology should be sought in the first episode, ruling 

out cardiac dysfunction or associated heart disease.(14). 

Flutter waveform morphologies in macroreentrant ATs are highly variable, and there are 

few invariable features that identify specific reentrant circuits. Atypical right atrial flutters 

often demonstrate predominantly negative deflections in V1. However, other right atrial 

tachycardias, such as counterclockwise ITC-dependent atrial flutter, have positive 

deflections in V1, usually preceded by an isoelectric or negative component. Atypical left 

atrial flutters often show wide positive deflections in V1 but may show initial negative 

deflections followed by positive ones. The limb and precordial leads in left atrial flutters 

often show very low amplitude signals, particularly in patients who have undergone prior 

ablation. These generalizations are often violated, as the extent and distribution of the 

atrial scar influences the morphology of the resulting flutter wave.(15). 

Atrial flutter can be caused by scarring of the heart as a result of previous heart disease 

or heart surgery, but it can also occur in some patients without other heart 

problems.(12)Atrial flutter usually occurs in the right atrium and regularly involves a 

large circuit that extends from around the tricuspid valve area located between the right 

atrium and the right ventricle. This type of atrial flutter is known as typical atrial 

flutter.(12)The mechanism is a large reentry circuit contained in the right atrium (RA) 

with passive activation of the left atrium (LA).(16)Activation occurs supero inferiorly in 

the anterior and lateral RA and infero superiorly in the septal RA, with a critical inferior 
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inflection point between the tricuspid annulus and the inferior vena cava (IVC) known as 

the cavotricuspid isthmus (CTI).(17). 

Less commonly, atrial flutter can result from circuits in other areas of the right or left 

atrium that cause the heart to beat faster. Atypical atrial flutter is the type of flutter 

mentioned above, which results from these less common types of circuits.(12)The term 

atypical has been applied to rapid atrial tachycardias with ECG patterns different from 

typical flutter and their mechanism can only be determined by mapping and pacing 

electrocardiography studies.(16)Atypical flutter is often associated with structural heart 

disease, especially in patients who have undergone cardiac surgery or extensive catheter 

ablation for the treatment of atrial fibrillation.(18). 

The incidence of typical and atypical forms of atrial flutter is age-dependent with 

5/100,000 in patients younger than 50 years and approximately 600/100,000 in subjects 

>80 years of age.(19). About 80% of patients with flutter are men(17); otherwise, 

fluttering occurs in clinical contexts such as old age, chronic obstructive pulmonary 

disease, alcohol abuse, or during endurance exercise or sports practice.(18). 

AF/AFL-related deaths totaled 287,241 in 2017 and remain one of the leading causes of 

death worldwide. While the age-standardized mortality rate for AF/AFL has decreased 

by 2.53% over the past decades, the absolute number of disability-adjusted life years due 

to AF/AFL increased globally from 1990 to 2019 and has risen to 5.97 million people. 

AF/AFL has become one of the leading causes of disability worldwide, and post-AF/AFL 

care and economic costs of treatment are substantial. In the United States, 3–5 million 

people have AF/AFL, and as the population ages, it is expected to affect more than 8 

million people by 2050.(20,21). 

Treatment options for both rhythms include pharmacological rate monitoring and rhythm 

control (antiarrhythmic medications, cardioversion, and catheter ablation).(22,23)In the 

specific case of atrial flutter, individuals who suffer from this pathology have a greater 

risk of suffering a cerebrovascular accident and cerebral hemorrhage.(24)Atrial flutter 

responds to class III antiarrhythmic drugs, whereas class IC agents are not helpful as they 

almost always fail and may actually create a substrate for flutter.(25). If applied for the 

first time, it is reasonable to perform pharmacologic cardioversion in the hospital to 

observe for possible adverse effects. In addition, other agents are used for immediate 

cardioversion, including even the typical rhythm control agents, amiodarone and sotalol, 

which primarily control rate rather than rhythm in the first few hours of treatment and are 

therefore ineffective conversion drugs.(26). 

Electrical cardioversion terminates the arrhythmia in more than 90% of cases and is the 

treatment of choice in patients with severe hemodynamic compromise with new-onset AF 

or AFL. Compared with AF, electrical cardioversion is more effective in patients with 
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atrial flutter and also requires less energy. Electrical cardioversion can be safely 

performed under brief sedation with intravenous midazolam and/or propofol and 

continuous monitoring of blood pressure and oximetry during the procedure.(27). 

Electrical cardioversion is most effective when using a biphasic defibrillator, and about 

40% of patients are pretreated with an implantable cardioverter-defibrillator. The 

anteroposterior position of the electrode restores sinus rhythm better than the anteroapical 

position. Starting with the maximum available shock energy appears more effective than 

increasing shock energies. In patients with an implanted pacemaker or implantable 

cardioverter-defibrillator, damage to the system can be avoided by biphasic cardioversion 

in the anteroposterior paddle position. Even in patients with implanted defibrillators, it 

appears preferable to internal cardioversion performed with the implantable cardioverter-

defibrillator.(28). 

For almost 60 years, vitamin K antagonists (VKAs) have been the mainstay of 

anticoagulant therapy. In 2008, a new class of drugs was introduced to the European 

Union and US markets, providing a promising alternative to VKAs in the prevention of 

embolic complications in non-valvular AF, as well as in the treatment of patients with 

deep vein thrombosis and pulmonary embolism. These were new-generation oral 

anticoagulants, originally referred to as new/novel oral anticoagulants (NOACs) and now 

as direct oral anticoagulants (DOACs).(29). 

They act as direct factor Xa inhibitors (rivaroxaban, apixaban, edoxaban, and betrixaban) 

or direct thrombin inhibitors (dabigatran). Their anticoagulant effect is more predictable 

and stable (i.e., less dependent on interactions with food, herbal supplements, and other 

drugs) compared with warfarin and acenocoumarol. The use of DOACs does not require 

individual dose adjustment or routine monitoring of blood coagulation parameters such 

as international normalized ratio (INR), activated partial thromboplastin time (APTT), 

and thrombin time. With VKA treatment, a therapeutic INR range of 2.0 to 3.0 is 

recommended in the prevention of embolic complications in nonvalvular AF, in the 

treatment of deep vein thrombosis, and in pulmonary embolism. The recommended time 

in therapeutic range (TTR) is >70% during VKA treatment, which in the context of 

significant dietary interactions and individual pharmacokinetic profiles requires frequent 

INR monitoring. Therefore, the cost-effectiveness and safety of long-term VKA treatment 

are considerably lower.(30). 

Therefore, the development of this study is argued to be based on the adequate 

management of this pathology to ensure good care, since the prevalence of atrial flutter 

is more frequent in men than in women. A significant risk factor is advanced age, since 

other associated disorders in patients with atrial fibrillation include systemic 

hypertension, diabetes mellitus, and a history of alcohol abuse. 
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Methodology 

A review and analysis of a clinical case was carried out. Data were collected through a 

review of the clinical history of the case of interest. Regarding the writing, the Vancouver 

style was used to reference the description of the pathology. Likewise, the following 

structure was applied: definition of the pathology, pathophysiology, risk factors, 

diagnosis, prognosis, signs and symptoms, consequences, nursing care plan and medical 

treatment. 

Results 

A 67-year-old male patient was admitted to the health center for cardiovascular 

evaluation. He had chronic ischemic heart disease, had a pacemaker placed 6 years ago, 

no specific cause was given, and denied any allergies to medications or foods. He reported 

an uncomplicated ophthalmologic surgical history. 

Refers to habitssmoking in youth who have been inactive for 20 years, reports a pattern 

of dyspnea and class II angina. On physical examination: 

Vital signs: Right upper limb BP 110/70mmHg, left upper limb BP 100/60mmHg, HR60 

bpm RR 17 rpm Spo2 95% (room air). Anthropometric measurements: Weight: 82kg 

height: 1.63 m. 

Patient in stable general condition, afebrile, eupneic, tolerating oral route and ambient 

oxygen, normocephalic, mobile neck, regular non-igurgitated veins, TO 3cm from the 

angle of Louis, symmetrical carotid pulses of good amplitude without murmurs, thorax: 

symmetrical with normal configuration, normoexpansible, respiratory sounds present in 

both lung fields without aggregates. Cardiac apex not visible or palpable, arrhythmic heart 

sounds of good tone, single r1 silent systole, pathological split r2 silent diastole, soft flat 

abdomen, symmetrical, soft not painful to superficial or deep palpation, hydro-air sounds 

present of normal frequency without viceromegaly, symmetrical extremities, eutrophic, 

without edema with grade II varicose veins, decreased posterior tibial arterial pulses, rest 

preserved in amplitude. Neurological preserved. 

Complementary exams 

 Electrocardiogram:Non-sinus rhythm / HR 100 bpm / PR-ms / QRS 90 MS / QT 

420 ms AXIS +30 ° Conclusion: atrial fibrillation-type rhythm disorder with 

adequate ventricular response. 

 Echocardiogram and transthoracic view:Preserved systolic function, LVEF 

62%, biatrial dilatation, grade II diastolic dysfunction, mild aortic valve 

insufficiency, and other valve sections morphologically and functionally normal. 
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Medical treatment indicated on an ongoing basis: 

1. PLENACOR: 50mg tablet every 12 hours 

2. XAROBAN one tablet once a day. 

3. FUROSEMIDE: half a 40 mg tablet every 12 hours. 

Diagnosis: 

 Atrial fibrillation-type rhythm disorder with adequate ventricular response 

Suggestions:  

 Evaluation by the electrophysiology service. 

Discussion 

Atrial flutter is an important condition for nurses to understand and manage, as it is a 

cardiac arrhythmia that can cause palpitations, shortness of breath, chest pain, and fatigue. 

Treatment focuses on controlling the heart rate, converting the rhythm back to sinus if 

possible, and decreasing the risk of stroke through the use of anticoagulant therapy. 

Having a comprehensive nursing care plan is essential to managing atrial flutter, 

promoting the patient's overall health and well-being, and reducing the occurrence of 

future episodes. By understanding the condition, identifying the rhythm, controlling the 

heart rate, preventing blood clots, monitoring and assessing the patient's progress, and 

providing health teaching and promotion, nurses can play a crucial role in the treatment 

of atrial flutter. 

We present the case of an adult with a history of cardiac disorders, which required the 

placement of an internal pacemaker several years earlier, which is probably related to 

cardiac conduction or rhythm disorders; he also reports a history of ischemic heart 

disease, but it is not specified which one. At the time of consultation, there were no acute 

symptoms associated with the arrhythmia and his vital parameters were normal, which 

indicates that this is a case that is probably chronic, not associated with hemodynamic 

instability and, consequently, it is not a medical emergency. 

At this point, it is worth noting that atrial flutter is the second most common cardiac 

arrhythmia after atrial fibrillation; it is commonly associated with atrial fibrillation, but 

the incidence and prevalence of atrial flutter are less well known compared to atrial 

fibrillation. Atrial flutter is common in patients with underlying diseases such as chronic 

obstructive pulmonary disease, pulmonary hypertension, and heart failure.(31)In the case 

presented, several of these risk factors are found, since the patient is a former smoker, 

who probably has associated COPD, with a history of probable heart failure, with 
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probable dilation of the atrial cavities, which justifies the appearance of flutter and/or 

fibrillation. 

Isolated atrial flutter in the absence of abnormal cardiac anatomy is uncommon and is 

usually present when abnormalities in atrial size have developed. It is more common in 

men than in women. Aging is an important risk factor, as other associated disorders in 

patients with atrial fibrillation include systemic hypertension, diabetes mellitus, and a 

history of alcohol abuse. Advanced age is associated with an increased risk of atrial 

fibrillation and atrial flutter.(32). 

They are sometimes asymptomatic or may present with a variety of symptoms including 

palpitations, fatigue, dizziness or reduced functional class, chest pain or dyspnea. The risk 

of thromboembolism is probably similar to that of atrial fibrillation; therefore, the same 

antithrombotic prophylaxis is required in patients with atrial flutter. Acutely symptomatic 

cases may undergo cardioversion or pharmacologic rate control to relieve symptoms.(33). 

However, it may be the first presentation of more serious conditions such as acute 

pulmonary embolism, acute coronary syndrome, or acute pulmonary edema. The severity 

of symptoms is closely dependent on the initial left ventricular ejection fraction (LVEF), 

ventricular rate during flutter, and underlying SHD. As a common scenario, patients 

present with stroke or decompensated heart failure secondary to tachycardia-induced 

cardiomyopathy. Atrial flutter occurs in approximately 25% of patients with atrial 

fibrillation.(34). 

The general goals of treatment of symptomatic atrial flutter are similar to those of atrial 

fibrillation and include control of ventricular rate, restoration of sinus rhythm, prevention 

of recurrent episodes or reduction of their frequency or duration, prevention of 

thromboembolic complications, minimization of adverse effects of therapy. However, 

these goals may be modified for each patient. In an acute setting with pending 

hemodynamic collapse, follow adult advanced cardiac life support (ACLS) algorithms to 

manage atrial fibrillation and flutter. Consider immediate electrical cardioversion in 

hemodynamically unstable patients. The main difference between atrial fibrillation and 

atrial flutter is that most cases of atrial flutter can be cured with radiofrequency ablation 

(RFA). In all available studies, catheter ablation is superior to rate and rhythm control 

strategies with antiarrhythmic drugs.(32,35). 

The role of atrial flutter treatment involves reducing the risk of stroke, treating the rapid 

heart rate, and maintaining normal sinus rhythm.(12)In the specific case of atrial flutter, 

people who suffer from this pathology have a higher risk of suffering a stroke, this is 

because in this condition the blood does not move as quickly through the atria (the upper 

chambers of the heart) as it does during normal rhythm. The slower movement of the 

blood carries the risk of the formation of small blood clots that can cause a stroke.(24). 
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If atrial flutter occurs in the setting of an acute pathologic process, medication for long-

term rhythm control is usually not required once it is converted and the underlying 

pathologic process is eliminated. However, if there is a certain substrate for AFL 

recurrence, such as RA enlargement or scarring, medical suppression of AFL can be 

extremely difficult. Therefore, an ablation procedure with a high success rate and low risk 

of complications is the method of choice for typical atrial flutter.(32). 

Antiarrhythmic agents should be combined with atrioventricular node (AVN) blockers to 

avoid the risk of rapid ventricular rates. Indeed, class IC drugs have a vagolytic effect on 

AVN. Although the atrial flutter rate will be reduced, a greater proportion of these atrial 

impulses will be conducted through AVN (enhanced conduction), thus increasing the net 

ventricular rate. As a result, rapid 1:1 AV conduction is mostly observed if Class IC 

antiarrhythmic medication is not combined with AVN blockers such as beta-blockers. As 

mentioned, typical AFL is highly susceptible to ablation, but AV junction ablation and 

pacemaker implantation may be indicated if rhythm and rate control strategies, including 

ablation, have failed in atypical flutter. The anticoagulant policy will be implemented 

based on the same guideline for AF.(36). 

Rate control should be the first step in treatment in symptomatic patients with rapid 

ventricular rate. This is often a difficult goal in flutter, and even combinations of AV 

nodal blocking drugs (digoxin, beta-blockers, and calcium channel blockers) may fail, 

necessitating cardioversion to sinus rhythm. Dofetilide and ibutilide, pure class III 

antiarrhythmic drugs, are effective in stopping flutter with a small risk of QT prolongation 

and kinase ataxia.(37). 

Class IA and IC antiarrhythmics are relatively ineffective or have no effect and may be 

problematic if they cause a slow atrial flutter rate ≤200/min with 1:1 AV conduction and 

QRS widening mimicking ventricular tachycardia (see Figure 4). Amiodarone may not 

be very effective in restoring sinus rhythm in acute situations, but it helps control the 

ventricular rate.(38). 

The clinical presentation will dictate an acute therapeutic approach that may include 

cardioversion or a rate control strategy.(39)Cardioversion (electrical or chemical) is 

usually the initial treatment of choice in acute cases. Antiarrhythmic drugs such as 

intravenous amiodarone and sotalol have been reported to be effective.(40)have a high 

success rate in chemical cardioversion. These class III antiarrhythmics prolong the 

refractory period, resulting in a slower cycle length that could terminate atrial flutter. 

The pharmacokinetics of amiodarone are best represented by a two-compartment model: 

central/vascular and peripheral/adipose with rapid intercompartmental distribution. These 

features explain the success of using a single bolus of high-dose amiodarone to produce 

transient elevations in concentration sufficient for cardioversion while maintaining safety, 
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even with a single oral dose of 30 mg/kg. This success is due to its distribution half-life 

between the 2 compartments (15 to 20 hours) being approximately 80 times shorter than 

its elimination half-life, which causes it to be rapidly distributed outside the vascular 

compartment.(41). 

As a result, the bolus of amiodarone entering the central (vascular) compartment, from an 

intravenous or gastrointestinal source, only transiently elevates the serum concentration. 

Without additional doses, the vascular compartment rapidly equilibrates with the 

peripheral/adipose compartment, returning the vascular compartment to serum 

concentrations close to predose levels and avoiding prolonged exposure to high 

concentrations sufficient to cause toxicity.(42). 

On the other hand, intravenous ibutilide has been more effective than the above in up to 

76% of patients. Low-energy electrical cardioversion of 50 J has a very high success rate. 

Excessive atrial pacing using an RA catheter or a pre-existing pacemaker/defibrillator is 

an effective alternative option to terminate typical AFL. Anticoagulation should be 

considered using the same criteria as for AF, prior to cardioversion. Oral or intravenous 

AV nodal blockers such as verapamil, diltiazem, beta-blockers, and digoxin can be used 

for rate control. However, rate control is difficult to achieve unlike in AF.(43). 

Ibutilide, a class III antiarrhythmic drug approved for use by the Food and Drug 

Administration in 1995, is available only for intravenous use because of its extensive 

first-pass metabolism. It prolongs repolarization time, action potential duration, and 

refractory period of atrial and ventricular myocardium through its action as a potassium 

channel blocker, affecting both the fast and slow components of potassium channels. It 

also increases the refractory period of the accessory pathway, the His-Purkinje system, 

and the atrioventricular node.(44). 

The most common electrocardiographic changes caused by ibutilide are a mild slowing 

of the sinus rate and prolongation of the QT interval, similar to most other class III 

antiarrhythmic drugs. The degree of QT prolongation is related to dose, infusion rate, and 

serum concentration. The QT interval returns to baseline within 2 to 4 hours after 

discontinuation of the infusion; however, the PR or QRS intervals are not affected.(45). 

Current guidelines on the treatment of AF predominantly focus on appropriate 

anticoagulation, followed by symptom control with rate or rhythm control and treatment 

of risk factors and comorbidities.(46). Despite significant advances, currently available 

therapies for the treatment of atrial fibrillation and flutter remain suboptimal. There is 

increasing evidence that rhythm control (i.e., maintaining normal sinus rhythm) can 

improve clinical outcomes, but current approaches have limited efficacy, in part due to a 

one-size-fits-all approach that ignores the diversity of etiology and mechanisms 

underlying the disease.(47). 
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Furthermore, currently available rhythm control pharmacological treatments are severely 

limited by potential proarrhythmic side effects. However, increasing understanding of the 

complex cellular and molecular mechanisms of these arrhythmias has revealed new 

potential targets and created opportunities for the development of novel pharmacological 

therapies. Traditionally, the main focus of pharmacological treatment has been the 

development of antiarrhythmic drugs. However, due to increasing awareness of the 

progressive nature of the disease, attention is now shifting towards the development of 

drugs targeting AF-related atrial electrical and structural remodelling, which play an 

important role in the maintenance and progression of the arrhythmia. This is relevant in 

the presented case because it was concluded as atrial fibrillation.(48). 

Complications secondary to the use of antiarrhythmic drugs are related to the type of drug 

and the underlying mechanism of the drug. Regarding ablation complications, right atrial 

flutter is associated with lower complication rates than left atrial flutter ablation, and the 

risk of embolic stroke is increased with left-sided atrial flutter ablation compared with 

right-sided procedures.(31). 

Compared with the healthy population, atrial flutter represents a higher mortality and 

thromboembolic risk, so ablation often represents the first-line treatment for the treatment 

of typical atrial flutter.(49)In the present case, the administration of antiarrhythmics plus 

anticoagulant treatment with good therapeutic effect is evident. 

The 2018 Canadian Cardiovascular Society Guidelines recommend that all patients with 

acute atrial fibrillation and atrial flutter undergoing cardioversion receive 4 weeks of oral 

anticoagulation after cardioversion, including those without risk factors for 

stroke.(50)Anticoagulant therapy is an important aspect of the management of atrial 

flutter, as it may help prevent thromboembolic complications. Patients with chronic atrial 

flutter should receive long-term anticoagulant therapy, with a target INR of 2-3. 

Anticoagulant therapy should also be considered for all patients with atrial flutter older 

than 65 years. Prior to cardioversion, patients with atrial flutter should maintain a 

therapeutic INR for 3 weeks. Anticoagulants such as warfarin may be prescribed to 

prevent blood clot formation in patients with atrial flutter. Nurses should closely monitor 

the patient's anticoagulant therapy and assess their compliance with medication or 

lifestyle changes. In summary, anticoagulant therapy is an essential component of 

controlling atrial flutter and preventing thromboembolic complications. Oral 

anticoagulants (OACs) are recommended in patients with atrial flutter and fibrillation to 

reduce the risk of stroke and thromboembolic events. In addition, direct oral 

anticoagulants (DOACs) were noninferior to warfarin (and superior with certain agents) 

with respect to the risk of thromboembolic events.(51). 
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Oral anticoagulation has a narrow therapeutic window. When the international 

normalized ratio (INR) is greater than 2.0, the risk of ischemic stroke is low. However, 

above the level 4.0, the risk of bleeding complications, especially intracranial 

hemorrhage, increases significantly. For those who continue to have TIAs or strokes 

despite a therapeutic INR or those who have a mechanical heart valve, many experts 

recommend a target INR of 2.5 to 3.5. Risk factors for major bleeding include an INR 

≥4.0, older age, history of stroke, and hypertension and unstable INR control. A cohort 

study identified three risk factors for bleeding in an older population: alcohol abuse, 

chronic renal failure, and previous gastrointestinal bleeding.(52). 

Radiofrequency ablation (RFA) is considered a curative procedure for typical atrial flutter 

(AFL); however, patients remain at risk of developing new atrial fibrillation 

(AF)(53).Such treatment often involves electrical cardioversion and/or antiarrhythmic 

medications.(54)Type I and type III antiarrhythmic drugs are often used to terminate or 

prevent recurrent episodes, and type II (beta blockers) and type IV (calcium channel 

blockers) can be used to control the ventricular rate during atrial flutter. However, 

antiarrhythmic drugs alone control atrial flutter in only 50% to 60% of patients.(55). 

Another form of treatment is radiofrequency ablation, which has been used since the 

1990s and is acutely successful in over 90% of cases, and avoids the long-term toxicity 

seen with antiarrhythmic drugs. Advanced mapping techniques and newer methods of 

delivering radiofrequency lesions are also being used to delineate unusual atrial flutter 

patterns and minimize fluoroscopic exposure during the procedure.(55). 

Radiofrequency (RF) catheter ablation of the cavotricuspid isthmus (CTI) in typical or 

common atrial flutter is recommended for patients who are symptomatic or refractory to 

pharmacologic rate control. The CTI is a well-defined anatomical quadrilateral-shaped 

area bordered by the tricuspid valve (TV). To improve procedural success and prevent 

recurrence of AFL, bidirectional block in this region should be established as a primary 

endpoint. The anatomical features of the cavotricuspid isthmus have been associated with 

prolonged procedure time, a higher total amount of RF energy, and reduced success rates, 

regardless of RF catheter selection. Stroke, complete heart block, and pericardial effusion 

are the most frequently reported complications.(56). 

Radiofrequency (RF) ablation carries risks similar to those associated with a standard EP 

study and additional risks specific to the ablation procedure itself. The risks encompass 

those typically associated with any cardiac catheterization procedure, including 

hemorrhage, thromboembolism, phlebitis, infection, and cardiac perforation. However, 

these risks are considerably lower compared to a standard cardiac catheterization; most 

EP studies do not involve arterial puncture and cause less damage to the arterial tree. The 

overall risk of these complications is less than 1%. This does not include risks associated 
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with radiation exposure during the procedure, which may be prolonged in complex 

cases.(57). 

The main risks associated with RF ablation are the possibility of inadvertent complete 

heart block, which usually occurs when ablation is performed near the normal conduction 

system, as well as the risk of cardiac perforation and tamponade, which is commonly seen 

during ablation procedures performed on the atria and coronary sinus, or right ventricle. 

The incidence of these complications is less than 2%.(58). 

Exceptionally rare complications may also arise, including the development of 

arrhythmogenic foci, damage to the valvular apparatus resulting in the introduction of 

mitral or tricuspid regurgitation, systemic embolization during manipulation within the 

left-sided chambers, pulmonary vein stenosis, and formation of stenotic lesions within 

the coronary arteries, particularly the right coronary artery. This complication warrants 

considerable attention, particularly when ablation is performed within the right 

ventricular outflow tract, coronary sinus, or cardiac veins. Serious, life-threatening 

irreversible complications are extremely rare; the overall risk of death, myocardial 

infarction, or stroke is usually less than 0.5%.(59). 

Conclusion 

 Atrial flutter is an arrhythmia that does not threaten the patient's life but is 

sometimes very symptomatic due to the high ventricular rate with which it usually 

occurs.flutterIsolated atrial flutter has a risk of stroke at least as high as isolated 

atrial fibrillation and carries a higher risk of subsequent development of atrial 

fibrillation than in the general population. Anticoagulation should be considered 

for all patients with atrial flutter older than 65 years. Those at highest risk of 

developing atrial flutter are men, the elderly, and those with pre-existing heart 

failure or chronic obstructive pulmonary disease, which is why our study was 

applicable to treatment with antiarrhythmics in addition to anticoagulants.The 

most important decision for the cardiologist remains whether to strive to maintain 

heart rhythm or simply maintain an adequate heart rate. The first option is more 

advisable for symptomatic patients without much structural heart disease; the 

second, for patients who are asymptomatic or mildly symptomatic, elderly, and 

with associated structural heart disease that makes it likely that sinus rhythm will 

not be maintained. The combination with non-pharmacological treatments, such 

as ablation, is currently a reality that will probably become even more noticeable 

in the near future. 

Conflict of interest 

The authors declare that there is no conflict of interest in relation to the submitted article. 



 
 
 
 
  

                                      Comprehensive Health    P a g e  109| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

Authors' contribution statement  

Author 1: I actively participated in the planning and design of the literature review. I also 

carried out a critical evaluation of the selected studies, analyzing both the methodological 

quality and the validity of the results. 

Author 2: Significantly contributed to the interpretation and discussion of the findings 

obtained in the clinical case. He/she also played an important role in the writing and 

revision of the content of the manuscript. 

Author 3: Provided valuable input by providing comments that improved the clarity and 

coherence of the work. Actively participated in the development of the results and 

conclusions of the study. 

Bibliographic References 

1. Kacprzyk M, Kuniewicz M, Lelakowski J. [Atrial flutter in cardiology practice]. Pol 

Merkur Lek Organ Pol Tow Lek [Internet].2020 [cited 29 December 2023]; 

48(285):204-8. Available at: https://pubmed.ncbi.nlm.nih.gov/32564048/ 

2. McWilliam JA. Fibrillar Contraction of the Heart.J Physiol. October 1887 [cited 29 

Dec 2023]; 8(5):296-310. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1485090/ 

3. Bun SS, Latcu DG, Marchlinski F, Saoudi N. Atrial flutter: more than just one of a 

kind.Eur Heart J [Internet]. 14 Sep 2015 [cited 29 Dec 2023];36(35):2356-63. 

Available at: https://doi.org/10.1093/eurheartj/ehv118 

4. Vila M, Rivolta MW, Luongo G, Unger LA, Luik A, Gigli L, et al.Atrial Flutter 

Mechanism Detection Using Directed Network Mapping. Front Physiol [Internet]. 

2021 [cited 29 December 2023];12. Available at: 

https://www.frontiersin.org/articles/10.3389/fphys.2021.749635 

5. Brugada J, Katritsis DG, Arbelo E, Arribas F, Bax JJ, Blomström-Lundqvist C, et 

al. 2019 ESC Guidelines for the management of patients with supraventricular 

tachycardiaThe Task Force for the management of patients with supraventricular 

tachycardia of the European Society of Cardiology (ESC): Developed in 

collaboration with the Association for European Pediatric and Congenital 

Cardiology (AEPC).Eur Heart J [Internet]. 2020 Feb 1 [cited 2023 Dec 

29];41(5):655-720. Available at: https://doi.org/10.1093/eurheartj/ehz467 

6. Joglar JA, Chung MK, Armbruster AL, Benjamin EJ, Chyou JY, Cronin EM, et al. 

2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of 

Atrial Fibrillation: A Report of the American College of Cardiology/American 



 
 
 
 
  

                                      Comprehensive Health    P a g e  110| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

Heart Association Joint Committee on Clinical Practice Guidelines.Circulation 

[Internet]. January 2, 2024 [cited December 29, 2023];149(1):e1-156. Available at: 

https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000001193 

7. Schmidt M, Ulrichsen SP, Pedersen L, Bøtker HE, Nielsen JC, Sørensen HT. 30-

year nationwide trends in incidence of atrial fibrillation in Denmark and associated 

5-year risk of heart failure, stroke, and death.Int J Cardiol [Internet]. 15 Dec 2016 

[cited 29 Dec 2023]; 225:30-6. Available at: 

https://www.sciencedirect.com/science/article/abs/pii/S0167527316324275 

8. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC 

Guidelines for the management of atrial fibrillation developed in collaboration with 

EACTS.Eur Heart J [Internet]. 2016 [cited 29 December 2023]; 37(38):2893-962. 

Available at: https://pubmed.ncbi.nlm.nih.gov/27567408/ 

9. Janion-Sadowska A, Turek Ł, Dudek A, Andrychowski J, Sadowski M. Atrial 

fibrillation and atrial flutter – the state of the art.Part 1. Med Stud. 1 June 2021 

[cited 29 December 2023];37:151–61. Available at: https://www.termedia.pl/Atrial-

fibrillation-and-atrial-flutter-the-state-of-the-art-Part-1,67,44561,0,1.html. 

10. Rahman F, Wang N, Yin X, Ellinor PT, Lubitz SA, LeLorier PA, et al. Atrial flutter 

– clinical risk factors and adverse outcomes in the Framingham Heart Study.Heart 

Rhythm Off J Heart Rhythm Soc [Internet]. 2016 [cited 29 December 

2023];13(1):233-40. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4698205/ 

11. Healey JS, Oldgren J, Ezekowitz M, Zhu J, Pais P, Wang J, et al.Occurrence of 

death and stroke in patients in 47 countries 1 year after presenting with atrial 

fibrillation: a cohort study. Lancet London Engl [Internet]. 2016;388(10050):1161-

9. Available at: https://www.thelancet.com/journals/lancet/article/PIIS0140-

6736(16)30968-0/fulltext 

12. Boyer M, Koplan BA. Atrial Flutter.Circulation [Internet]. 2005 [cited 29 December 

2023];112(22):334-6. Available at: 

https://www.ahajournals.org/doi/full/10.1161/circulationaha.105.540476 

13. Al-Kawaz M, Omran SS, Parikh NS, Elkind MSV, Soliman EZ, Kamel H. 

Comparative Risks of Ischemic Stroke in Atrial Flutter versus Atrial Fibrillation. J 

Stroke Cerebrovasc Dis Off J Natl Stroke Assoc [Internet].2018 [cited 29 December 

2023]; 27(4):839-44. Available at: https://www.strokejournal.org/article/S1052-

3057(17)30576-1/fulltext 



 
 
 
 
  

                                      Comprehensive Health    P a g e  111| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

14. Moliner-Morón T, Santiago-Cortés R, Ayerza-Casas A, Clavero-Adell M, Jiménez-

Montañés L, Palanca-Arias D. Atrial flutter without structural heart disease in 

pediatrics: a retrospective review of cases in the Hospital Infantil Miguel Servet, 

Zaragoza, Spain.Bol Méd Hosp Infant México [Internet]. 2022 [cited December 29, 

2023];79(5):334-9. Available at: https://www.bmhim.com/frame_esp.php?id=331 

15. Markowitz SM, Thomas G, Liu CF, Cheung JW, Ip JE, Lerman BB. Atrial 

Tachycardias and Atypical Atrial Flutters: Mechanisms and Approaches to 

Ablation.Arrhythmia Electrophysiol Rev [Internet]. May 2019 [cited 29 Dec 

2023];8(2):131-7. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6528065/ 

16. I sew FG. Atrial Flutter, Typical and Atypical: A Review.Arrhythmia 

Electrophysiol Rev [Internet]. 2017 [cited 29 December 2023];6(2):55-62. 

Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5522718/ 

17. Elesber AA, Rosales AG, Herges RM, Shen WK, Moon BS, Malouf JF, et al. 

Relapse and mortality following cardioversion of new-onset vs. recurrent atrial 

fibrillation and atrial flutter in the elderly.Eur Heart J [Internet]. 1 Apr 2006 [cited 

29 Dec 2023];27(7):854-60. Available at: https://doi.org/10.1093/eurheartj/ehi753 

18. Marcus GM, Smith LM, Whiteman D, Tseng ZH, Badhwar N, Lee BK, et al. 

Alcohol intake is significantly associated with atrial flutter in patients under 60 

years of age and a shorter right atrial effective refractory period.Pacing Clin 

Electrophysiol PACE [Internet]. March 2008;31(3):266-72. Available at: 

https://pubmed.ncbi.nlm.nih.gov/18307620/ 

19. Eversole A, Hancock W, Johns T, Lopez LM, Richard Conti C. Ibutilide: Efficacy 

and safety in atrial fibrillation and atrial flutter in a general cardiology practice.Clin 

Cardiol [Internet]. 2009 [cited 29 December 2023];24(7):521-5. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6655229/ 

20. Dong XJ, Wang BB, Hou FF, Jiao Y, Li HW, Lv SP, et al. Global burden of atrial 

fibrillation/atrial flutter and its attributable risk factors from 1990 to 2019.EP Eur 

[Internet]. 1 March 2023 [cited 29 December 2023];25(3):793-803. Available at: 

https://doi.org/10.1093/europace/euac237 

21. Wang L, Ze F, Li J, Mi L, Han B, Niu H, et al.Trends of global burden of atrial 

fibrillation/flutter from Global Burden of Disease Study 2017. Heart [Internet]. 1 

June 2021 [cited 29 December 2023];107(11):881-7. Available at: 

https://heart.bmj.com/content/107/11/881 



 
 
 
 
  

                                      Comprehensive Health    P a g e  112| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

22. Di Biase L, Mohanty P, Mohanty S, Santangeli P, Trivedi C, Lakkireddy D, et al. 

Ablation Versus Amiodarone for Treatment of Persistent Atrial Fibrillation in 

Patients With Congestive Heart Failure and an Implanted Device: Results From the 

AATAC Multicenter Randomized Trial.Circulation [Internet]. 2016;133(17):1637-

44. Available at: https://pubmed.ncbi.nlm.nih.gov/27029350/ 

23. Marrouche NF, Brachmann J, Andresen D, Siebels J, Boersma L, Jordaens L, et al. 

Catheter Ablation for Atrial Fibrillation with Heart Failure.N Engl J Med [Internet]. 

2018 [cited 29 December 2023];378(5):417-27. Available at: 

https://doi.org/10.1056/NEJMoa1707855 

24. Tripathi B, Arora S, Mishra A, Kundoor VR, Lahewala S, Kumar V, et al. Short-

term outcomes of atrial flutter ablation. J Cardiovasc Electrophysiol [Internet].2017 

[cited 29 December 2023];28(11):1275-84. Available at: 

https://onlinelibrary.wiley.com/doi/abs/10.1111/jce.13311 

25. Diamant MJ, Andrade JG, Virani SA, Jhund PS, Petrie MC, Hawkins NM. Heart 

failure and atrial flutter: a systematic review of current knowledge and 

practices.ESC Heart Fail. December 2021;8(6):4484-96. 

26. Restrepo-Jaramillo CA. Pharmacological cardioversion. Rev Colomb Cardiol 

[Internet]. 1 December 2016 [cited 29 December 2023];23:52-6. Available at: 

https://www.elsevier.es/es-revista-revista-colombiana-cardiologia-203-articulo-

cardioversion-farmacologica-S0120563316301632 

27. Furniss SS, Sneyd JR. Safe sedation in modern cardiological practice.Heart 

[Internet]. 1 October 2015 [cited 29 December 2023];101(19):1526-30. Available 

at: https://heart.bmj.com/content/101/19/1526 

28. Brandes A, Crijns HJGM, Rienstra M, Kirchhof P, Grove EL, Pedersen KB, et 

al.Cardioversion of atrial fibrillation and atrial flutter revisited: current evidence and 

practical guidance for a common procedure. Europace [Internet]. Aug 2020 [cited 

2023 Dec 29];22(8):1149-61. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7399700/ 

29. Barnes GD, Ageno W, Ansell J, Kaatz S, Subcommittee on the Control of 

Anticoagulation of the International Society on Thrombosis and Haemostasis. 

Recommendation on the nomenclature for oral anticoagulants: communication from 

the SSC of the ISTH. J Thromb Haemost JTH. Jun 2015;13(6):1154-6. 

30. Gawałko M, Dobrev D. Oral anticoagulation and therapy of atrial flutter: 

discontinuation of anticoagulation revisited.Int J Cardiol. 2021 Jun 15;333:117-8. 



 
 
 
 
  

                                      Comprehensive Health    P a g e  113| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

31. Rodriguez Ziccardi M, Goyal A, Maani CV.Atrial Flutter. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 2023 [cited 29 December 2023]. 

Available at: http://www.ncbi.nlm.nih.gov/books/NBK540985/ 

32. Rosenthal L, Rottman J. Atrial Flutter: Practice Essentials, Background, 

Pathophysiology.Medscape [Internet]. 2022 [cited 29 December 2023];18(2):2-8. 

Available at: https://emedicine.medscape.com/article/151210-overview 

33. Thomas D, Eckardt L, Estner HL, Kuniss M, Meyer C, Neuberger HR, et al.Typical 

atrial flutter: Diagnosis and therapy. Herzschrittmachertherapie Elektrophysiologie. 

March 2016 [cited 29 December 2023]; 27(1):46-56. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5522718/ 

34. Bonakdar HR. Atrial Flutter: Diagnosis and Management strategies.In: Cardiac 

Arrhythmias. IntechOpen [Internet]; 2018 [cited 29 December 2023]. Available at: 

https://www.intechopen.com/chapters/59994 

35. Papadakis MA, McPhee SJ, Bernstein J. Atrial Flutter. In: Quick Medical Diagnosis 

& Treatment 2022 [Internet]. New York, NY: McGraw-Hill Education; 2022 [cited 

29 December 2023]. Available at:accessmedicine.mhmedical.com/content.aspx? 

aid=1185991101 

36. Mankad P, Kalahasty G. Antiarrhythmic Drugs: Risks and Benefits.Med Clin North 

Am [Internet]. September 2019 [cited 29 December 2023]; 103(5):821-34. 

Available at: https://pubmed.ncbi.nlm.nih.gov/31378328/ 

37. Amadori M, Rapacciuolo A, Diemberger I. Antiarrhythmic Drug Therapy in the 

Treatment of Acute and Chronic Atrial Flutter.Card Electrophysiol Clin [Internet]. 

September 2022 [cited 29 December 2023];14(3):533-45. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1760909/pdf/v084p00227.pdf 

38. Antiarrhythmic Agents. In: LiverTox: Clinical and Research Information on Drug-

Induced Liver Injury [Internet]. Bethesda (MD): National Institute of Diabetes and 

Digestive and Kidney Diseases; 2012 [cited December 29, 2023]. Available at: 

http://www.ncbi.nlm.nih.gov/books/NBK548627/ 

39. Pluymaekers NAHA, Dudink EAMP, Luermans JGLM, Meeder JG, Lenderink T, 

Widdershoven J, et al. Early or Delayed Cardioversion in Recent-Onset Atrial 

Fibrillation. N Engl J Med[Internet]. April 18, 2019 [cited December 29, 2023]; 

380(16):1499-508. Available at: 

https://www.nejm.org/doi/full/10.1056/NEJMoa1900353 



 
 
 
 
  

                                      Comprehensive Health    P a g e  114| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

40. Kerin NZ. Intravenous Sotalol: An Under Used Treatment Strategy.Cardiology 

[Internet]. 17 July 2018 [cited 29 December 2023];140(3):143-5. Available at: 

https://doi.org/10.1159/000490759 

41. Wybraniec MT, Górny K, Jabłoński K, Jung J, Rabtsevich K, Szyszka P, et 

al.Clinical Characteristics of Atrial Flutter and Its Response to Pharmacological 

Cardioversion with Amiodarone in Comparison to Atrial Fibrillation. J Clin Med. 

2023 Jun 25;12(13):4262. 

42. Le VK, Kavanagh KM, Raj SR, Pollak PT.Tolerance of High-Dose Oral 

Amiodarone for Cardioversion of Atrial Flutter. CJC Open. Aug 2022;4(8):724-8. 

43. Vinson DR, Lugovskaya N, Warton EM, Rome AM, Stevenson MD, Reed ME, et 

al. Ibutilide Effectiveness and Safety in the Cardioversion of Atrial Fibrillation and 

Flutter in the Community Emergency Department. Ann Emerg Med. Jan 

2018;71(1):96-108.e2. 

44. Nair M, George LK, Koshy SKG. Safety and Efficacy of Ibutilide in Cardioversion 

of Atrial Flutter and Fibrillation.J Am Board Fam Med [Internet]. 2011 Jan 1 [cited 

2023 Dec 29];24(1):86-92. Available at: https://www.jabfm.org/content/24/1/86 

45. Szymanski MW, Cassagnol M. Ibutilide.In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing; 2023 [cited 29 December 2023]. Available at: 

http://www.ncbi.nlm.nih.gov/books/NBK526021/ 

46. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomström-Lundqvist C, et al. 

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation 

developed in collaboration with the European Association for Cardio-Thoracic 

Surgery (EACTS): The Task Force for the diagnosis and management of atrial 

fibrillation of the European Society of Cardiology (ESC) Developed with the 

special contribution of the European Heart Rhythm Association (EHRA) of the 

ESC.Eur Heart J [Internet]. 2021 Feb 1[cited 2023 Dec 29];42(5):373-498. 

Available at: https://pubmed.ncbi.nlm.nih.gov/32860505/ 

47. Saljic A, Heijman J, Dobrev D. Emerging Antiarrhythmic Drugs for Atrial 

Fibrillation. Int J Mol Sci[Internet]. April 7, 2022 [cited December 29, 

2023];23(8):4096. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9029767/ 

48. Stiell IG, Sivilotti MLA, Taljaard M, Birnie D, Vadeboncoeur A, Hohl CM, et al. A 

randomized, controlled comparison of electrical versus pharmacological 

cardioversion for emergency department patients with acute atrial flutter.CJEM 

[Internet]. May 2021 [cited 29 December 2023];23(3):314-24. Available at: 



 
 
 
 
  

                                      Comprehensive Health    P a g e  115| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

https://link.springer.com/article/10.1007/s43678-020-00067-

7#:~:text=This%20trial%20found%20that%20the,and%20return%20to%20normal

%20activities. 

49. Vadmann H, Gorst-Rasmussen A, Hjortshøj SP, Riahi S, Lip GYH, Larsen TB. 

Death and thrombo-embolic risk after ablation of atrial flutter compared with atrial 

fibrillation: a nationwide cohort study. Eur Eur Pacing Arrhythm Card 

Electrophysiol J Work Groups Card Pacing Arrhythm Card Cell Electrophysiol Eur 

Soc Cardiol. 2017 May 1;19(5):838-42. 

50. Andrade JG, Verma A, Mitchell LB, Parkash R, Leblanc K, Atzema C, et al. 2018 

Focused Update of the Canadian Cardiovascular Society Guidelines for the 

Management of Atrial Fibrillation.Can J Cardiol [Internet]. 2018 [cited 29 

December 2023];34(11):1371-92. Available at: https://onlinecjc.ca/article/S0828-

282X(18)31062-6/fulltext 

51. Kuno T, Takagi H, Ando T, Sugiyama T, Miyashita S, Valentin N, et al. Oral 

Anticoagulation for Patients With Atrial Fibrillation on Long-Term Dialysis.J Am 

Coll Cardiol [Internet]. 2020 Jan 28 [cited 2023 Dec 29];75(3):273-85. Available at: 

https://www.sciencedirect.com/science/article/pii/S0735109719384906 

52. Scholten MF, Thornton AS, Mekel JM, Koudstaal PJ, Jordaens LJ. Anticoagulation 

in atrial fibrillation and flutter. EP Eur [Internet]. Jan 1, 2005 [cited Dec 29, 

2023];7(5):492-9. Available at: https://doi.org/10.1016/j.eupc.2005.05.012 

53. Voight J, Akkaya M, Somasundaram P, Karim R, Valliani S, Kwon Y, et al.Risk of 

new-onset atrial fibrillation and stroke after radiofrequency ablation of isolated, 

typical atrial flutter. Heart Rhythm [Internet]. Nov 1, 2014 [cited Dec 29, 

2023];11(11):1884-9. Available at: 

https://www.heartrhythmjournal.com/article/S1547-5271(14)00736-X/fulltext 

54. Skjøth F, Vadmann H, Hjortshøj SP, Riahi S, Lip GYH, Larsen TB.Disease 

progression after ablation for atrial flutter compared with atrial fibrillation: A 

nationwide cohort study. Int J Clin Pract [Internet]. 2018 [cited 2023 Dec 

29];72(11):e13258. Available at: 

https://onlinelibrary.wiley.com/doi/abs/10.1111/ijcp.13258 

55. Niebauer MJ, Chung MK. Management of Atrial Flutter. Cardiol Rev [Internet]. 

October 2001 [cited 29 Dec 2023];9(5):253. Available from: 

https://journals.lww.com/cardiologyinreview/abstract/2001/09000/management_of_

atrial_flutter.4.aspx 



 
 
 
 
  

                                      Comprehensive Health    P a g e  116| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

56. Baccillieri MS, Rizzo S, De Gaspari M, Paradiso B, Thiene G, Verlato R, et al. 

Anatomy of the cavotricuspid isthmus for radiofrequency ablation in typical atrial 

flutter.Heart Rhythm [Internet]. 1 Nov 2019 [cited 29 Dec 2023];16(11):1611-8. 

Available at: 

https://www.sciencedirect.com/science/article/pii/S1547527119305405 

57. Aldaas OM, Lupercio F, Lin AY, Han FT, Hoffmayer KS, Raissi F, et al.Ablation 

of mitral annular flutter ablation utilizing a left atrial anterior line versus a lateral 

mitral isthmus line: a systematic review and meta-analysis. J Interv Card 

Electrophysiol Int J Arrhythm Pacing. Jan 2022;63(1):87-95. 

58. Marazzato J, Marazzi R, Doni LA, Angeli F, Bagliani G, Leonelli FM, et 

al.Mapping and Ablation of Atypical Atrial Flutters. Card Electrophysiol Clin. Sep 

2022;14(3):471-81. 

59. Hanna G, Kim E. Electrophysiology Study and Ablation of Atrial Flutter. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 [cited 

December 29, 2023].Available at: http://www.ncbi.nlm.nih.gov/books/NBK594279/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
  

                                      Comprehensive Health    P a g e  117| 119 
 

ISSN: 2697-3391 

Vol. 7 No. 1, pp. 94 – 119, January - March 2024 

www.anatomiadigital.org 

 

 

The published article is the sole responsibility of the authors and does not necessarily 

reflect the thinking of the Anatomía Digital Journal. 

 

 

 

 

 

The article remains the property of the journal and, therefore, its partial and/or total 

publication in another medium must be authorized by the director of the Journal of 

Digital Anatomy. 

 

 

 

 

 

 

 

 

 

 


