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Anatomic distribution of focal atrial 
tachycardia 



Sinus node 



AT versus IAST 

 Focal AT 
1. Sudden onset and termination or warms up and cools down 

within several beats 
2.  Frequently demonstrates tightly coupled activity with the 

P wave in the T wave at the time of onset. By contrast, IAST 
had gradual increase in rate.  

3. Has a fixed onset of origin. Acceleration may occur in 
response to isoproterenol administration, but site of origin 
does not change. By contrast, in IAST the sites of activation 
shift superiorly along the crista with isoproterenol.  
 



AT versus IAST 

 Focal AT 
4. Demonstrates normal heart rate in between paroxysms of 

atrial tachycardia 
5. Frequently has a non-sinus P wave morphology.  



Location of the sinus node (crescent) with a  
central nodal artery (red line) 

Sánchez-Quintana D et al. Heart 2005;91:189-194 



Anatomy, histology, nerves 



PACE 2016; 00:1–10 

Possible mechanisms of SND during ablation 
within the atrium 



Am J Cardiol 2019;124:224−232 



Am J Cardiol 2019;124:224−232 



Am J Cardiol 2019;124:224−232 



Am J Cardiol 2019;124:224−232 

Evolution of heart rate pre- and postablation 
and during follow up 



Phrenic nerve injury 

Europace (2015) 17, ii19–ii30 

 More specific to balloon-based technology  
 Occurs most commonly during ablation of the RSPV 
 The incidence; 2 to 11%  
 Most recovered within 1 year 

 
 Keeping the CB more antral in position and 

monitoring the phrenic nerve function during 
ablation 



조 O O, 59/M 



DC cardioversion 



PACs from SVC 

SVC 3-4 
SVC 2-3 
SVC 1-2 



SVC Isolation 

SVC 19-20 
SVC 17-18 
SVC 15-16 
SVC 13-14 
SVC 11-12 
SVC 9-10 
SVC 7-8 
SVC 5-6 
SVC 3-4 
SVC 1-2 



3D CARTO system 



Complications in SVC isolation 

 SVC stenosis 
 Sinus node injury 
 Right phrenic nerve injury 

 

J Atr Fibrillation 
2014;7:1032 



Right phrenic nerve injury 

Circ Arrhytm Electrophysiol 2014;7:561-562 

 The position of the right 
phrenic nerve is inferred by 
pacing maneuvers 
 

 Ablation is avoided where 
capture is obtained 
 
 



AV node, septum 



Perinodal region, interatrial septum 

 Right perinodal and right septal 
 

 Isoelectric P wave in V1(specificity and PPV of 100%) 
     - Only present in 50% of cases 



Representative examples of the tachycardia 
P wave from right atrial sites 

J Am Coll Cardiol 2006;48:1010 –7 



Perinodal region, Interatrial septum 

 Left septal and left perinodal foci 
 

 Positive P wave in V1 or commonly a biphasic negative-
positive appearance 
 
 



Representative examples of the 
tachycardia P wave from left atrial sites 

J Am Coll Cardiol 2006;48:1010 –7 



(A)Tachycardia originating from the right IAS  
(B)Tachycardia originating from the left IAS 



Ablation of para-Hisian AT 

 Right atrium (RA)  
 Left atrium (LA) 
 Noncoronary cusp (NCC) in the aorta 



Heart Rhythm 2017;14:998–1005 



Demographic characteristics of the study 
population 



Schematic representation of mapping design (A) 
and successful or unsuccessful ablation for AT in 
both the atria and the NCC (B) 



Representation of the local activation time in the 
LA (A) and in the NCC (B) regarding the success 

of ablation. 



J Am Coll Cardiol EP 2016;2:193–9 



Clinical Characteristics of Patients 

J Am Coll Cardiol EP 2016;2:193–9 



Ablation Sites 

J Am Coll Cardiol EP 2016;2:193–9 



Evolution of the Approach to Perinodal 
Atrial Tachycardia 

J Am Coll Cardiol EP 2016;2:193–9 



Europace (2015) 17, ii19–ii30 



Comparison of acute procedural success 
and recurrence rate between CRYO and RF 
ablation in the treatment of AVNRT 

Europace (2015) 17, ii19–ii30 



Performance of RF catheter ablation in the 
treatment of APs 

Europace (2015) 17, ii19–ii30 



Performance of catheter CRYO in the 
treatment of septal APs 

Europace (2015) 17, ii19–ii30 



Key points 

 Atrial tachycardia is the least common mechanism of 
supraventricular tachycardia. 
 

 AT foci exhibit a characteristic anatomic distribution in both 
right and left atria.  
 

 Mapping focal AT requires a range of approaches.  
 Initially much information can be obtained from a careful 

appraisal of the P-wave morphology to indicate the likely 
region of origin.  



Key points 

 Detailed EP evaluation usually includes a 3D mapping system 
looking for the earliest activity relative to P-wave onset.  

 Anatomic sites in close proximity must be independently 
mapped.  
 

 Multipolar catheters can be useful in some circumstances to 
indicate the site of earliest activity. Analysis of the electrogram 
characteristics including the unipolar signal can be provide 
helpful additional information. Ablation end points include 
loos of all spontaneous AT activity and noninducibility.  



Trouble shooting problems 

 Careful electrophysiologic confirmation of diagnosis (is this 
really focal AT?) 

 Reconfirm the diagnosis. Is this the same tachycardia or has it 
changed? 

 Careful mapping of sites in close to anatomic proximity. 
 Improve mapping resolution with a closely spaces (1 mm) 

bipole. 
 



Trouble shooting problems 

 Avoid temptation to increase the RF power! More mapping 
rather than more power. The vast majority of atrial tachycardia 
can be successfully ablated with 50 W (solid tip) or 30W 
(irrigated tip). Foci that require an epicardial approach are 
rare.  
 

 If tachycardia is truly perinodal (after conformational mapping 
of the left side and coronary cusp), consider use of 
cryoablation. In addition, stopping the procedure to further 
discuss the risks.  
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