
 

 

 

ATRIAL FLUTTER 

 

“Archaeopteryx lithographica”, fossil in limestone, late Jurassic, 147 million years old, 

Berlin Museum. 

 



The Berlin Archaeopteryx, is possibly the most beautiful, enigmatic, famous, and most 

unsettlingly thought provoking fossils ever discovered. Another Archaeopteryx specimen 

exists in the British Museum, and amoung the untold numbers of fossils it contains has been 

described as that institution’s most valuable possession.  

 

Known from only ten relatively intact specimens, this almost perfectly preserved 147 million 

year old late Jurassic specimen is widely regarded by paleontologists as one of the earliest 

birds. The Berlin specimen was discovered just two years after Charles Darwin’s “On the 

Origin of Species”, was published in 1859, which rocked the previously supremely confident 

foundations of both secular and religious Victorian society. One of the most persistent 

arguments against Darwin’s profoundly disturbing theory was the lack of “intermediary 

forms” in the fossil record. The beautiful Archaeopteryx emphatically silenced those fevered 

protestations.  

 

The Archaeopteryx had clear features of a modern day bird, in the form of feathered wings 

and a “wishbone”, and yet it also had many features of a reptile, such as teeth, a long bony 

tail, and claws on its winged forelimbs. This creature was surely one of Darwin’s “missing 

links” - vindication of his theory and a supreme example of an intermediary form between 

that of a reptile and of a bird. Today we know that in fact the Archaeopteryx was actually a 

type of feathered dinosaur, and by this and a great deal of other fossil evidence we come to 

the astonishing conclusion that modern day birds are in fact the last living decedents of the 

once mighty dinosaurs. The meek have indeed inherited the Earth!       

 

Archaeopteryx lithographica lived approximately 147 million years ago in what is today the 

Solnhofen region of Germany. It has inspired in the past, and still continues to do so today, 

intense debate as to what type of animal it actually was, but however the experts try to 

classify it, it seems quite clear that it was half bird and half reptile. It is uncertain just how 

well the Archaeopteryx could fly, it could no doubt flutter its wings, but as to its actual 

efficiency in flight, this also remains an ongoing matter of learned paleontological debate.     

 

The human myocardium like the Archaeopteryx can also flutter. Atrial flutter, like the 

Archaeopteryx, may also be considered a transitional form. Chronic atrial flutter does occur, 

but more commonly, if prolonged, it will evolve into “flutter/fibrillation” and then finally 

into atrial fibrillation.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 



ATRIAL FLUTTER 

 

Introduction 

 

Atrial flutter usually occurs in the presence of underlying ischemic cardiac disease. 

 

It is much less common than atrial fibrillation. 

 

Chronic atrial flutter does occur but is uncommon. Systemic embolization can occur in this 

situation but is probably less common than that seen in AF.  

 

It is notoriously difficult to revert this rhythm by chemical means. Usually cardioversion will 

be required. 

 

Pathophysiology 

 

Mechanism 

 

Atrial flutter and fibrillation are both caused by macro reentry circuits occurring within the 

atrial myocardium.  

 

In flutter the reentering impulse cycles around a single circuit, resulting in regular  “sawtooth” 

like flutter (F) waves. In atrial fibrillation the reentering impulse cycles around multiple 

circuits, resulting in irregular fibrillory (f) waves. 

 

The length of the re-entry circuit corresponds to the overall size of the right atrium, 

resulting in a fairly predictable atrial rates of around 300 beats per minute (but can range 

from 200 - 400). 

 

The resulting ventricular rate is determined by the degree of (physiological) block occurring 

at the AV node. Most typically this is 2:1, thus producing a ventricular response rate of 

around 150, when the atrial rate is 300.   

 

Higher degrees of AV block can occur (3:1 or 4:1) usually in situations of antiarrhythmic 

drug therapy or disease of the conduction system.   

 

Atrial flutter with 1:1 conduction can occur due to sympathetic stimulation or in the presence 

of an accessory pathway especially if AV-nodal blocking agents are administered to a patient 

with WPW. 

 

Causes 

 

Atrial flutter rarely occurs in patients without pre-existing cardiac disease.  

 

Essentially any of the disorders that can cause atrial fibrillation, may also cause atrial flutter, 

and so may include:  

 

Primary (or “lone”): 

 



●  Primary electrical disorders, usually seen in younger patients. 

 

Secondary causes: 

 

1. Ischemic heart disease, including acute coronary syndromes. 

 

2. Valvular heart disease: 

 

 ● Predominantly mitral valvular heart disease. 

 

3. Hypertension 

 

4. Cardiomyopathies/ congestive cardiac failure and chronic pulmonary disease. 

 

● The incidence of atrial flutter, (as with atrial fibrillation), is greatest when 

 underlying heart disease is associated with left atrial enlargement, or left 

 ventricular or biventricular failure. 

 

5. Thyrotoxicosis, especially in the elderly. 

 

6. Congenital aberrant pathways, especially WPW. 

 

 ● Where 1:1 conduction may occur 

 

7. Hypothermia 

 

8. Pulmonary embolism. 

 

9. Pericardial disease. 

 

10. Electrolyte disturbances: 

 

 ● In particular, hypokalemia  

 

11. Myocarditis. 

 

12. Electrocution. 

 

13. Myocardial injury e.g. contusion. 

 

14. Post cardiac surgery 

 

15. Sepsis: 

 

 ● In particular in the elderly. 

 

16. Drugs: 

 

 ● Especially CVS stimulants such as alcohol and caffeine  



 

Note that digoxin toxicity is not a cause a cause of AF and atrial flutter is 

rarely, if ever, a manifestation of digitalis toxicity. 3 

 

Digoxin toxicity may however contribute to delayed conduction (and hence 

slow ventricular response), in patients who have preexisting atrial flutter or 

new flutter for another reason.   

 

Complications: 

 

1. Atrial flutter is a relatively unstable rhythm, usually reverting to sinus rhythm or atrial 

 fibrillation. 

 

2. In chronic atrial flutter there is a risk of thrombo-embolism but this is probably less 

 so than in atrial fibrillation. 

 

3. Patients are not usually significantly hemodynamically compromised by atrial flutter 

 unless there is pre-existing heart disease or other complicating co-morbidity. 

 

Classification 

 

This is based on the anatomical location and the direction the re-entry circuit takes. 

 

1. Type I Flutter (also known as common, or typical flutter): 

 

This involves the cavo-tricuspid isthmus i.e the region of right atrial tissue between 

the orifice of the inferior vena cava and the tricuspid valve annulus 

 

Type I flutter can be further sub-classified on the basis of the direction of the reentry 

circuit as: 

 

● Anticlockwise Reentry: 

 

This is the commonest form of atrial flutter (90% of cases).  

 

 It produces: 

   

  ♥ Inverted flutter waves in leads II,III, aVF 

   

  ♥ Positive flutter waves in V1 - these may resemble upright P waves 

 

● Clockwise Reentry: 

 

 This is an uncommon variant  

 

 It produces an opposite pattern to the anticlockwise variant, with: 

   

  ♥ Positive flutter waves in leads II, III, aVF 

 



  ♥ Broad, inverted flutter waves in V1 

 

2. Type II Flutter (also known as uncommon or atypical flutter): 

 

● Does not fulfill criteria for typical atrial flutter. 

 

♥ Including the fact that it does not involve the region of the cavo-

 tricuspid isthmus 

 

● Often associated with higher atrial rates and rhythm instability. 

 

● Less amenable to treatment with ablation. 

 

Clinical Features 

 

Symptoms: 

 

1 Most patients will be asymptomatic 

 

2. Palpitations will be the most common symptom.  

 

3. Mild dyspnea and dizziness may be  seen less commonly.   

 

Signs: 

 

1. Patients are not usually severely hemodynamically compromised by atrial flutter, 

unless there are significant associated co-morbidities or pre-existing cardiac disease. 

 

2. Flutter waves may be seen transmitted back into the jugular veins at a rate consistent 

 with the atrial rate. 

 

Investigations  

 

The following investigations should be considered especially in first presentations of atrial 

flutter: 

 

Blood tests: 

 

1. FBE 

 

2. U&Es / glucose 

 

3. Thyroid function tests  

 

4. Cardiac enzymes 

 

5. Digoxin level for those patients taking this: 

 

● Toxicity may explain, slow ventricular response rates 



 

● It may make cardioversion more problematic.   

 

CXR: 

 

Look for cardiomegaly, signs of failure, left atrial enlargement. 

 

ECG Features: 

 

1. Presence of “saw tooth” flutter waves with an absence of an iso-electric baseline 

 between the R waves. This is best seen in the inferior leads 

 

● Note that in V1 flutter waves may appear as discrete positive P like waves, 

 which  progress to downward waves in V6. 

 

2. QRS complexes are normal (unless there is pre-existing pathology). 

 

3. AV block: 

 

● A degree of AV block occurs, most commonly 2:1, where there is an atrial 

rate of 300 and a ventricular rate of 150. 

 

Atrial flutter with 2:1 block is commonly mistaken for SVT, as the flutter 

waves are difficult to discern in these cases. Rates of exactly 150 should 

prompt consideration of atrial flutter with 2:1 block, (however, rates may be 

slightly slower than 150 with 2:1 blocks when in association with drug 

treatment or co-existing disease of the conducting system). 

 

● Further degrees of block occur less commonly as: 

 

 3:1 - giving a ventricular rate of 100  

 

 4:1 - giving a ventricular rate of 75 

 

 Occasionally even higher rates of block may occur.  

 

 The higher degrees of block are usually seen in association with drug 

treatment and/ or co-existing disease of the conducting system. 

 

● Rarely atrial flutter with 1:1 conduction may occur giving rise to a ventricular 

rate of up to 300, a very unstable situation.  

 

 ♥ This rhythm may be virtually impossible to distinguish from an SVT. 

 Its resistance to standard SVT therapy may be a clue to its existence, 

 (in addition of course to the unmasking of the flutter waves with 

 therapy).    

 



● Pure atrial flutter is regular, but atrial flutter with variable block may also 

 occur, imitating AF, but the saw tooth pattern baseline will help to distinguish 

 between the two.    

 

5. Flutter may also co-exist with runs of atrial fibrillation.  

 

● This is said to be a transitional rhythm between atrial flutter and atrial 

 fibrillation..  

 

See Appendix 1 below 

 

Echocardiography 

 

A transthoracic echocardiogram should be performed in all patients with newly diagnosed 

Atrial flutter. 

 

A transthoracic echocardiogram can assist patient management by identifying valvular heart 

disease, and quantifying left ventricle (LV) function and atrial size.  

 

Transthoracic echocardiogram will yield data on some key parameters: 

 

1. Mitral stenosis and regurgitation: 

 

2. LA size and volume 

 

3. LV systolic dysfunction 

 

Transoesophageal echocardiography (TOE) can be considered when findings might affect 

patient management, primarily where electrical or pharmacological cardioversion is indicated 

and the presence of thrombus may affect timing. 

 

Management 

 

Atrial flutter is a difficult rhythm to treat.  

 

It is often resistant to drug therapy. 

 

Note that dosing with multiple drugs is best avoided if possible when attempting rate or 

rhythm control, as significant negative inotropy may occur without affecting the underlying 

rhythm.   

 

In general one agent should be tried, and if unsuccessful cardioversion will need to be 

considered. 

 

1. Adenosine: 

 

● This will not treat the rhythm, but may temporarily “unmask” the flutter 

waves and thus provide a valuable aid in diagnosis.  

 



 This is most useful in cases where there is 2:1 block and atrial flutter waves 

are difficult to discern. 

 

2. Rate control: 

 

 In general, it is more difficult to effect rate control in atrial flutter, when compared to 

atrial fibrillation. 

 

 Options for rate control include: 

  

 ● Oral beta-blocker or titrated IV beta -blocker if a quicker response is required. 

 

 ● Oral verapamil or titrated IV verapamil if a quicker response is required.  

 

 ● IV amiodarone may be effective in lowering the rate in more acutely ill 

 patients. 

 

  It can be used in situations where beta - blockers or calcium channel blockers 

 are contraindicated.   

 

Note that AV-nodal blocking agents administered to a patient with WPW may 

precipitate dangerous 1:1 conduction (via the preferential conduction down the 

accessory pathway).  

 

3. Rhythm control: 

 

Amiodarone is the best option to attempt chemical reversion to sinus rhythm but is 

often not successful, although it is useful for rate control. 

 

Digoxin has traditionally been used (because of its vagotonic effects), but again 

efficacy is limited and peak IV effect may not be for 1-5 hours, hence it is not suitable 

in the emergent setting. 

 

Precautions: 

 

● Note that class Ia drugs (quinidine, disopyramide and procainamide) and 

 class 1c drugs (flecainide) should be avoided in atrial flutter.  

 

 The problem with these agents is that in “normal” flutter the atrial rate is 

 around 300 and the A-V node simply cannot conduct at these rates, thus a 

 block (usually 2:1) occurs, that “protects” the ventricle. When 1a or 1c agents 

 are given, even though the rate of the reentry impulses are slowed within the 

 atrium, there  may be a paradoxical increase in A-V conduction (at 1:1). This 

 is because the  A-V node can in fact conduct at rates of 180-250! 

 

Additionally class1a agents also possess a vagolytic effect that can enhance 

AV nodal conduction. The net effect of slowing the flutter rate in addition to 

enhancing the AV nodal conduction may be 1:1 AV conduction of atrial 

flutter at rapid rates. 



 

● Patients with pre-excitation syndromes: 

 

A-V nodal blocking agents should be avoided in patients known to have pre-

excitation pathways, as 1:1 A-V conduction may then occur solely down the 

aberrant pathway.  

 

Cardioversion is the best option in these cases. 

 

4. Cardioversion: 

 

The best treatment for reversion to sinus rhythm is cardioversion at 100 - 150 joules 

(biphasic).  

 

This will be successful in over 90% of cases, however as is the case with AF, possible 

thromb-embolic complications will need to be taken into consideration. 

 

● If the atrial flutter has been present for 48 hours or less, it is generally 

 considered safe to cardiovert. It is still best to give a dose of clexane 

 beforehand. 

 

● In cases where the atrial flutter has been present for more than 48 hours, (or 

the time period is unknown) it is best to commence clexane and anticoagulant 

therapy and exclude atrial thrombus with an echocardiogram before 

attempting cardioversion.  

 

However if the patient is significantly compromised by the rhythm, then urgent 

cardioversion may be unavoidable, even if the time of onset is unknown.   

 

5. Treat aggravating/ precipitating causes:  

 

If well tolerated there may not be any real urgency to treat the rhythm, and instead 

treatment can be directed toward any precipitating cause, such as sepsis.   

 

Atrial flutter can be an unstable rhythm that reverts spontaneously to normal sinus 

rhythm, particularly when an underlying precipitant illness has been treated. 

 

6. Anticoagulation: 

 

The approach to anticoagulation in patients with atrial flutter should be the same as 

that for atrial fibrillation, including the use of the CHADS-VA scoring system. 

 

Disposition: 

 

In distinction to AF, long-term antiarrhythmic medications are infrequently used for atrial 

flutter, given the significant limitations of drug therapy and high rate of success of 

radiofrequency catheter ablation therapy. 

 



Due to the high rate of recurrence of atrial flutter in patients without a correctable cause,  

patients with chronic atrial flutter or recurrent episodic atrial flutter should be referred to a 

specialist electrophysiology cardiologist. 

 

Radiofrequency catheter ablation is the definitive treatment, and has a high success rate in 

type I atrial flutter. 

 

Atrial overdrive pacing is another method that can be used to convert atrial flutter to sinus 

rhythm. The most frequent settings for this approach are patients with pre-existing permanent 

pacemakers where pacing can be performed via the programmer, and following cardiac 

surgery when pacing via a temporary epicardial (atrial) wire can be performed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

 

Atrial flutter with classic 2:1 block. The flutter waves are most apparent in the inferior leads. 

 

 

 

Example of atrial flutter with 3:1 block on a rhythm strip. Note the 3 positive upward 

deflections (the first is partially buried in the QRS complex), indicating a type I clockwise 

reentry rhythm. 4  Note also the lack of any isoelectric baseline, establishing the diagnosis of 

atrial flutter, as opposed to an atrial tachycardia, with AV block. 

 

 

 



 

Example of atrial flutter with variable block on rhythm strip. Again note the absence of any 

isoelectric baseline, and the saw tooth pattern of the baseline. 
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