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Introduction
Although pulmonary vein isolation (PVI) represents the cornerstone 

for catheter ablation of atrial fibrillation (AF)1, other extrapulmonary 
structures[e.g., superior vena cava (SVC), coronary sinus (CS), left atrial 
appendage (LAA), inter-atrial septum (IAS), crista terminalis (CT)] 
may harbor triggers initiating AF (the so-called non-pulmonary vein 
(PV) triggers).

We describe the role of SVCas a non-pulmonary trigger in a 
patientwith paroxysmal AF. 

The patient was a 61-year-old male with a history of hypertension. 
Since the first AF diagnosis 8 months prior, he experienced several 
episodes of AF lasting < 24 hours and was referred to our hospital for 
catheter ablation. 

After PV and posterior wall (PW) isolation was achieved, a 
pharmacologic challenge test with high-dose isoproterenol infusion 
(20 µg/min for 10 min) was started to assess PV/PW reconnection 
and elicit other potential non-PV-triggers. 

Non-PV trigger mapping during the pharmacologic test was 
achieved via multiple catheters, as previously described2,3: (1) a circular 
mapping catheter positioned in the left superior PV recording the far-
field LAA activity; (2) a 20-pole linear catheter with the proximal 10 

poles recording from the SVC/CT, and the distal 10 poles within the 
CS; (3) the ablation catheter in the right superior PV recording the 
far-field IAS activity(Figure 1 panel A-B).

During isoproterenol infusion, ectopic activity from the SVC was 
induced (earliest activation in the proximal electrodes of the 20-pole 
catheter within the SVC), which led to atrial fibrillation initiation 
(Figure 1 panel C). 

SVC isolation was achieved by targeting the sites of earliest 
activation, which resulted in an ablation lesion starting from the septal 
aspect of SVC along the posterior SVC-right atrial (RA) junction and 
RA posterior wall, as previously described by our group4. No phrenic 
nerve captureat 20 mA was observed along the sites of ablation.

While ablating the SVC, AF terminated with restoration of sinus 
rhythm. 

The procedure was uncomplicated and the patient was discharged 
after overnight observation. NoAF recurrence was documented in the 
following 12 months of follow-up. 

The SVC is one of the most common sources (3-15%) of non-PV 
triggers for AF5; its arrhythmogenic activity is due to myocardial sleeves 
extending from the right atrium into the SVC,which contain cells 
showing enhanced automaticity and triggered activity.3,5

Isoproterenol infusion at a high dose is pivotal to elicit SVC and 
other extrapulmonary triggers, especially when performing AF ablation 
under deep sedation or general anesthesia. If non-PV triggers are 
mapped, it is our standard practice to target for ablation not only those 
initiating AF or sustained runs of atrial tachyarrhythmias (AT), but also 
short runs of AT or repetitive (>10min) premature atrial contractions.5
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Complete SVC isolation can be achieved by targeting its septal 
segment and sites of early activation in the SVC-RA junction and RA 
posterior wall; this approach allows sparing the anterior/lateral aspect, 
avoiding the risk of sinus node and phrenic nerve injury.4

Conclusion
In conclusion, SVC is a common source of non-PV triggers and its 

isolation may significantly improve outcomes.
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Figure 1:

Panel A-B: Intracardiac recordings during isoproterenol challenge test from multiple catheters:a circular mapping catheter positioned 
(panel A, red circle) in the LSPV previously isolated and recording the far-field LAA activity (panel B, red box); a 20-pole linear catheter 
with the proximal 10 poles (Panel A, green circle) recording from the SVC/CT (Panel B, green box), and the distal 10 poles (Panel A, 
blue circle) recording from CS (Panel B, blue box); the ablation catheter (Panel A, yellow circle) in the RSPV previously isolated and 
recording the far-field IAS activity (Panel B, yellow box). Panel C: Ectopic activity from the SVC during isoproterenol infusion [earliest 
activation in the proximal electrodes of the 20-pole catheter within the SVC (green arrow)], leading to AF initiation.

AF: atrial fibrillation, CS: coronary sinus, CT: crista terminalis, IAS: inter-atrial septum, LAA: left atrial appendage, LSPV: left superior pulmonary vein, RSPV: right superior pulmonary vein, SVC: superior 
vena cava.


