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Graphical Abstract

Symptomatic pulmonary vein stenosis after AFCA
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Computed tomography (CT) images of stenotic pulmonary vein before (A) and after atrial fibrillation catheter ablation (AFCA) (B). Kaplan–Meier 
curves for the cumulative incidence of pulmonary vein stenosis after AFCA. Top arrow of (A) pre-procedural right inferior pulmonary vein (RIPV), 
bottom arrow of (A) pre-procedural three-dimensional (3D) reconstructed image of RIPV, and arrows of (B) stenotic RIPV after AFCA. AF, atrial 
fibrillation; ConvP-AFCA, conventional power atrial fibrillation catheter ablation; HPSD, high-power short duration.
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What’s new?

• In comparison with atrial fibrillation (AF) patients treated with con-
ventional power atrial catheter ablation (ConvP-AFCA), those with 
high-power short-duration catheter ablation (HPSD-AFCA) more 
frequently exhibit symptomatic pulmonary vein stenosis (PVS).

• Symptomatic pulmonary vein stenosis occurs several months after 
AFCA, requiring long-term follow-up to monitor whether unex-
plained signs or symptoms are found.

Pulmonary vein (PV) stenosis (PVS) is a rare condition, and atrial fibril-
lation (AF) catheter ablation (AFCA) is a well-known cause of acquired 
PVS.1 The reported incidence of severe PVS or PVS requiring interven-
tion after AFCA has ranged from 0.4% to 0.7% in some studies.2,3

High-power short-duration AFCA (HPSD-AFCA) is now widely ac-
cepted owing to its comparable efficacy and safety with conventional 
power-AFCA (ConvP-AFCA), along with reduced procedure time.4–7

The aim of the present study was to assess the occurrence of PVS ac-
cording to the type of AFCA.

All patients provided written informed consent for inclusion in the 
Yonsei AF Ablation Cohort Database (ClinicalTrials.gov Identifier: 
NCT02138695). Data from 5246 cases in the cohort who underwent 
AFCA between March 2009 and June 2022 were reviewed. Individuals 
with AF and rheumatic valvular disease and/or a history of AF surgery 
were excluded. All patients had pre-procedural three-dimensional 
(3D) spiral computed tomography (CT). Intracardiac electrograms 
were recorded using a Prucka CardioLab electrophysiology system, in-
tegrated with a 3D electroanatomical mapping system (NavX and 
CARTO) merged with CT. For ConvP-AFCA, a radiofrequency (RF) 
power of 30–35 W was used for the anterior side and 25–30 W for 
ablation of the posterior side of the left atrium (LA) and PVs. For 
HPSD-AFCA, 50–60 W ablation for 10–15 s was used for the anterior 
side of the LA and PVs and 40–50 W ablation with a reduced ablation 
time (<10 s) for the posterior side of the LA and PVs. During the RF 
procedure, contact force-sensing (CFS) catheters were used at opera-
tors’ discretion. All cryoablation procedures were performed using a 
28 mm cryoballoon (Arctic Front Advance). Cryoballoon dosing was 
based on a protocol described in the ICE-T trial.8 If there were remain-
ing PV potentials after cryoablation, 50 W RF touchup ablation was de-
livered to complete electrical isolation. After discharge, patients visited 
the clinic regularly or when symptomatic. Those with respiratory symp-
toms were suspected of PVS and underwent CT, if needed. 
Symptomatic PVS was defined as PV being reported as occluded by 
CT and presence of stenotic PV with associated signs or symptoms.

After excluding patients with missing data, the analysis included data 
from 4333 patients. Among these, 2832 patients received 
ConvP-AFCA, 1019 underwent HPSD-AFCA, and 482 were treated 
with cryoablation. The mean age of the overall cohorts was 59.4 ±  

12.1 years, 75.1% were male, 64.2% had paroxysmal AF, and 11.7% 
underwent repeated AFCA more than the re-do procedure. 
Fourteen cases of symptomatic PVS after AFCA were identified during 
a median follow-up of 22 months [interquartile range (IQR), 8–50 
months]. The incidence rate of symptomatic PVS after AFCA was high-
er in the ConvP-AFCA group 0.2% (6 of 2832) than in the HPSD-AFCA 
group and 0.8% (8 of 1019) in the HPSD-AFCA group. The cumulative 
incidence of symptomatic PVS was significantly higher in the 
HPSD-AFCA group than that in the ConvP-AFCA group, respectively 
(log-rank P = 0.001; Graphical abstract). A total of 9.9% of patients in 
the ConvP-AFCA and 23.9% in the HPSD-AFCA group received RF ab-
lation with a CFS catheter, yet none of them were diagnosed with 
symptomatic PVS (0 of 524). Additionally, there were no reported 
cases of symptomatic PVS after cryoablation. The medical records of 
symptomatic PVS cases were summarized in Table 1 . The median 
time to diagnosis of PVS from AFCA was 372 days (IQR, 258–427 
days). The most common complaints among those with PVS, apart 
from cough, were haemoptysis and dyspnoea. Pulmonary vein stenosis 
treatment depended on symptom severity, prioritizing percutaneous 
procedures over surgery, with stent placement preferred for suitable 
sizes. About half of symptomatic PVS cases received endovascular or 
surgical intervention.

Based on the author’s experience, signs or symptoms related to PVS 
developed several months after AFCA and it was diagnosed at a median 
of 12 months after the procedure. A previous study reported that PV 
diameters gradually decreased over 3 months after AFCA.9 In experi-
mental animal studies, histopathological changes after RF ablation pro-
gress gradually over >10 weeks.10 Therefore, PVS after AFCA may 
occur late, requiring long-term follow-up, and, when unexplained signs 
or symptoms are found, further examination using modalities, such as 
contrast-enhanced CT, is necessary.

To date, there have been no reports suggesting that HPSD-AFCA is a 
risk factor causing more PVS than ConvP-AFCA. In a swine model, 
HPSD ablation resulted in wider lesions compared with standard abla-
tion, which were consistently transmural.11,12 Based on these findings, 
we speculate that HPSD-AFCA is likely to induce histopathological 
changes in a broader area of myocardial tissue and may lead to more 
frequent endovascular contractions compared with ConvP-AFCA. 
Additionally, there were no instances of symptomatic PVS when using 
CFS catheter. To assess the relationship between CFS usage and PVS 
catheter, we require a larger sample size and further evaluation.

Recent experimental studies have reported that very high-power 
(>70 W), short-duration AFCA is as safe as conventional ablation and is 
associated with improved efficacy.13–15 However, because these studies 
only described peri-procedural and short-term complications, questions 
remain about the potential link between HPSD ablation and long-term 
complication such as PVS. Further analysis or studies investigating the long- 
term outcomes of HPSD ablation could potentially provide valuable in-
sights into the relationship between HPSD ablation and PVS.

2                                                                                                                                                                                                       J. Kim et al.
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