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Research Correspondence
Over 2,700 patients under wentlung transplantation (LT) in the 

United States in 20191. Atrial arrhythmias (AA) affect up to 46% of 
LT patients in the early post-operative period and 14% long-term2. The 
occurrence of AAs has been associated with increased hospitalization, 
morbidity, and mortality3. The majority of AAs tend to be organized; 
however, mechanistic data from electrophysiology studies is lacking3.
We investigated the clinical and procedural outcomes of radiofrequency 
catheter ablation of AAs after LT at our institution. 

All LT recipients undergoing electrophysiology study from 
2011-2018 were retrospectively reviewed. This study was approved 
by the institutional review board. Informed consent was obtained 
from all patients. A total of 20 radiofrequency atrial ablations were 
identified in 16 patients. Mean age was 55±13 years and 63% were 
male. The incidence of cardiovascular comorbidities was low (25% 
with hypertension, 31% with diabetes, and 25% with coronary artery 
disease). Four patients had a history of atrial fibrillation (AF) prior to 
transplant and 1had previously undergone pulmonary vein isolation. 
In regards to transplant history, 63% were bilateral LT and indications 
included interstitial lung disease (44%), chronic obstructive pulmonary 
disease(19%), and cystic fibrosis (19%). At time of first ablation, 
antiarrhythmic drugs and beta blockers were used in 44%and 75%, 
respectively. Immunosuppressive regimens consisted of tacrolimus in 

87.5%, mycophenolic acid in 81%, and prednisone in 100%. Mean time 
from transplant to first ablation was 2.7±4 years. For the majority of 
patients, first onset of AA was >6 months prior to ablation.

Of the 20 ablations performed, the primary AA identified was macro-
reentrant flutter in 15(75%), focal atrial tachycardia in 3(15%), and 1 
patient each with AF and atrioventricular nodal reentrant tachycardia 
(Figure 1a). Mean tachycardia cycle length was 283.7±53.0ms.The 
most common ablation sites were pulmonary vein anastomosis (60%; 
Figure 1), mitral annulus (35%), and left atrial roof (30%). Notably, 
multiple AA types were observed in 9 procedures and 13 procedures 
involved >1 ablation site. All but one procedure resulted in immediate 
success (defined as no inducible atrial arrhythmias at the end of the 
procedure) and restoration of normal sinus rhythm. One complication 
occurred, which was a small pericardial effusion without evidence 
of tamponade. Over a mean follow up period of 4.1±2.9 years, 9 of 
16 patients experienced recurrence of the same clinical AA and 4 
required repeat ablations (Figure 21b); however, AAs were found to 
originate from different locations compared with the primary ablation 
procedure. Time from initial ablation to AA recurrence was 3.1±3.6 
years. In univariable analysis, no medications or clinical, demographic, 
transplant or procedural characteristics were associated with AA 
recurrence; however, there was a significant association between left 
atrial enlargement and repeat ablation (p=0.03). Following AA ablation, 
anticoagulation was discontinued in 11 patients (8 permanently), all of 
whom had CHA2DS2-VASc score ≤2.

Our study demonstrates that in LT recipients undergoing AA 
ablation, the majority of AAs are macro-reentrant originating near the 
pulmonary vein anastomosis sites. Despite a high immediate success 
rate, AAs tend to recur, however, many patients remain free of recurrence 
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Condensed Abstract
Atrial arrhythmias (AA) are common post-lung transplant (LT). While the majority tend to be organized flutters, mechanistic data is lacking. 

We studied all LT recipients undergoing AA ablation at our institution over a 7-year period. We identified 20 ablations in 16 patients. The most 
common primary AA identified was macro-reentrant flutter originating at the pulmonary vein anastomosis sites. During follow-up, 9 patients 
experienced recurrence and 4 required repeat ablations. In univariable analysis, only left atrial enlargement was associated with repeat 
ablation. Our study demonstrates the safety and efficacy of AA ablation in a contemporary cohort of LT recipients.
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for at least a few years. These findings support previous studies, 
implicating the donor pulmonary vein-left atrial anastomosis site as 
potentially creating a substrate for macro-reentrant tachyarrhythmias 
by generating lines of conduction block. This would also explain the 
low incidence of AF beyond the immediate post-operative period. 
However, left atrial enlargement, which is an established risk factor for 
AF ablation failure, was predictive of the need for repeat ablation in 
our study. The presence of structural heart disease increases the risk of 
having multiple arrhythmia circuits, which was likely the case in these 
patients as opposed to incomplete lines of conduction block, as block 
at the site of the primary ablation was confirmed during the repeat 
procedure in all cases. Further, AA ablation resulted in permanent 

discontinuation of anticoagulation in 50% of patients. Given the risk of 
bleeding associated with transbronchial biopsy is up to 53%, performing 
AA ablation and thus absolving the need for anticoagulation is an 
additional potential benefit of the procedure4.

Several limitations are worth noting. This study was single center, 
retrospective, and small. There was inherent selection bias regarding 
which patients were referred for ablation. Yet, this study adds to 
the existing literature in supporting the safety and efficacy of AA 
ablation in the LT population. Thus, in this contemporary cohort of 
LT recipients, AA ablation is not only feasible but often successful in 
providing relief from AA.
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Figure 1:

Macro re-entrant atrial tachycardia originating from the left 
superior pulmonary vein anastomosis site on the left atrial ridge 
(CARTO3 mapping system). (A) Local activation time map in the 
LAO position; (B) Local activation time map in the left lateral 
position; (C) Voltage map in the AP position; (D) Ablation lesion 
set. AP, anteroposterior; LAO, left anterior oblique.

Figure 2: Freedom from atrial arrhythmia recurrence following index 
radiofrequency ablation.


