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Classification of atrial tachycardia ( AT ) 

Focal 
Automatic 
Triggered 
Microreentry 

 
Macroreentry 

Typical atrial flutter 
Atypical atrial flutter 

Right atrial flutter 
Left atrial flutter: de novo, after surgery or ablation 



Current guideline 



Recommendations: Treatment of focal AT 

 
- No recommendation for anticoagulation 



Appendage flow velocity 

  AF : 25±2 cm / sec       AFL : 45±4 cm / sec       AT : 59±9 cm / sec            



Atrial remodeling and development of atrial fibrillation 



Relationship between focal AT and AF 

Christopher Reithmann, JICE, 12, 2005 



- During f/u of 27±22 months after RFA,  9/25(36%) of focal AT 
with AF patients remained sinus rhythm.  

- In patients with focal AT without AF, paroxismal AF was 
documented in 3/86(3%). 

   In focal AT patients with coexisting AF, catheter ablation of 
focal trigger is partially effective but not a definite cure for AF  



Eurospace, 2014 

- Restrospectively reviewed 1573 patients who 
underwent catheter ablation for supraventricular 
arrhythmias from 2000 to 2010 



     While atrial fibrillation (AF) is 
seen most commonly in association 
with atrial flutter, concomitant AF 
also occurs in patients with AT, 
AVRT and AVNRT 



Focal AT and risk of thromboembolic events 

- Potential risks of atrial remodeling and developing atrial 
fibrillation exist 

 
- But no clinical data about relationship between focal 

atrial tachycardia and thromboembolism 
 
- Anticoagulation is not routinely recommended in current 

guideline 



Classification of atrial tachycardia 
Focal 

Automatic 
Triggered 
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Macroreentry 

Typical atrial flutter 
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Atrial flutter ( AFL ) 

- Similar background diseases with AF 
  : hypertension, coronary disease, valvulopathy, COPD, 

cardiomyopathy… 
 
- Shares common electrophysiological substrate and 

structural remodeling with atrial fibrillation  
 

 
 
 



Current guideline of atrial flutter 







Differences in stroke risks between  
Atrial flutter  and Atrial fibrillation 



Left atrial appendage function and abnormal hypercoagulability in patients with 
atrial flutter, Chest, 2003 

Regular emptying/filling pattern and uniform velocity can be seen in atrial flutter  
 Appendage function in fibrillation-flutter, JACC, 1994 

       AF                                        AFL 

Atrial flutter revealed intermediate 
result of SEC grade, LAA flow 
velocity and presence of LA 
thrombus  



Am J Cardiol 2001 

  More than 1/3 of atrial flutter 
patients developed atrial 
fibrillation in 8 yrs 

Atrial flutter showed intermediate risk of 
stroke 
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Should anticoagulation be continued 
after catheter ablation of atrial flutter? 



Circ Arrhythmia Electrophysiol, 2009 



Recurrence of atrial flutter 



Occurrence of atrial fibrillation 

Overall 26.1% occurrence rate of atrial fibrillation 



-  Observational study of 408 patients who underwent 
cavotricuspid isthmus atrial flutter ablation. 

 
-  243(59.5%) patients were on continuous oral 
anticoagulant therapy 

 
Clin Res Cardiol, 2014 



Stroke-free cumulative survival curve with or without AF 

-   0.7%/yr of overall stroke rates and 1.1%/yr in patients with atrial 
fibrillation, Between patients who developed stroke, 3 were on 
aspirin therapy, 4 with warfarin, 8 did not received any 
anticoagulation therapy 8 



Thromboembolic risk after catheter ablation of atrial flutter 

-  Overall thromboembolic risk is low (0.7~1.0% / yr). 
 

-  If atrial fibrillation has not developed, the risk is much lower    
(0.4% / yr). 

 



Angiology, 2005 

No significant difference 
in echocardiographic 
values 



- Significantly increased laboratory values reflecting coagulation 
system in atypical flutter. 



78/ F, C/C : 건진 : abnormal EKG, AF 

-  Exertional dyspnea :++ 
- HBP / DM : ++/ - 
- Echo : EF : 62%, LAD : 46 mm 
- CHADS VASC : 4 



No thrombus during AF 



No thrombus ,  even during AF 



LA appendage velocity 



- RFCA for AF 
- After 3yrs , palpitation 
EKG : atypical flutter 



LAA thrombus during AFL 



LAA thrombus during AFL 



LAA thrombus during AFL 

LA appendage velocity 



Anticoagulation of atrial flutter 

-  Atrial flutter patients have intermediate risk of 
thromboembolism compared to those in sinus rhythm and 
atrial fibrillation 

-  Current recommendation suggests thromboprophylaxis of 
atrial flutter in a similar manner to atrial fibrillation  

-  After successful catheter ablation, stroke risk is very low but 
atrial fibrillation is developed in a considerable proportion. 

-  Atypical atrial flutter than typical atrial flutter might have 
more thrombogenicity  



Conclusions 
1. Focal AT : potential risks of atrial remodeling and developing 

atrial fibrillation exist ; old age, dec EF, dilated LA. 
2. Anticoagulation is not routinely recommended in current 

guideline. 
3.  Atrial flutter patients have intermediate risk of 

thromboembolism compared to those in sinus rhythm and atrial 
fibrillation 

4. Current recommendation suggests thromboprophylaxis of atrial 
flutter in a similar manner to atrial fibrillation  

5. Atypical atrial flutter than typical flutter might have more 
thrombogenicity 

 
 

 



Thank you for your attention 
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