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Pulmonary vein stenosis is a recently described complication of radiofrequency ablation. We report
a patient who experienced thrombosis of the lingular vein and pulmonary infarction resulting from
mild single-vessel pulmonary vein stenosis. This report extends available experience with compli-
cations of radiofrequency ablation, by demonstrating pulmonary venous thrombosis as a compli-
cation of relatively minor (approximately 50% luminal narrowing) stenosis of a single pulmonary
vein, despite the fact that the patient was taking an anticoagulant. Key words: pulmonary vein
stenosis, radiofrequency ablation, atrial fibrillation. [Respir Care 2004;49(12):1525–1527. © 2004
Daedalus Enterprises]

Introduction

Radiofrequency ablation of the pulmonary veins is a
newly available treatment for chronic atrial fibrillation. As
a recently appreciated and uncommon complication of ra-
diofrequency ablation, severe pulmonary vein stenosis has
been reported in 5% of a cohort of 335 individuals who
underwent radiofrequency ablation.1 The presenting symp-
toms have included dyspnea, cough, hemoptysis, pleuritic
pain, and pulmonary consolidation in a cohort in whom the
degree of stenosis exceeded 70% of the vein caliber in at
least 2 pulmonary veins. The present report extends un-
derstanding of the pulmonary complications of radiofre-
quency ablation by describing a patient who experienced
lingular vein thrombosis and infarction after mild stenosis
of a single pulmonary vein.

Case Summary

A 44-year-old man was transferred to The Cleveland
Clinic Hospital after experiencing hemoptysis and pleu-
ritic chest pain for 6 days. Having experienced atrial fi-
brillation for 8 years, he was on longstanding warfarin

(with consistently therapeutic international normalized ra-
tio values) and had failed treatment of his atrial fibrillation
with multiple anti-arrhythmic drugs. Thus, he underwent
radiofrequency ablation 3 months before the admission
that led to this case report. The ablation procedure in-
volved placement of a steerable quadripolar catheter into
the pulmonary vein via a transeptal approach (quadripolar
4-mm tip and 8-mm tip catheters, Biosense Webster, Di-
amond Bar, California) and a cool-tipped catheter (EPT,
Chilli, Sunnyvale, California). An intracardiac echocardi-
ography catheter was used to image the transeptal punc-
ture, to observe catheter positions, and to identify the ostia
of the pulmonary veins. All 4 veins were mapped and
ablated successfully.

As part of a radiofrequency ablation management pro-
tocol, the patient underwent spiral computed tomography
of the pulmonary veins, with 3-dimensional reconstruc-
tion, at baseline and 3 months after the procedure. The
veins were normal at baseline, but tomographic measure-
ment of the luminal caliber of the left superior pulmonary
vein showed 50% reduction 3 months following radiofre-
quency ablation. All 3 other pulmonary veins were of
normal baseline caliber and the patient was asymptomatic.

Sixteen weeks after the radiofrequency ablation treat-
ment, he developed hemoptysis, severe left pleuritic chest
pain, and mild dyspnea, prompting concern about a pos-
sible pulmonary embolism, despite his therapeutic antico-
agulation. Evaluation included a lung scan, which showed
absent perfusion to the lingula, and a new computed to-
mogram (Fig. 1), which showed interval development of
new thrombosis of the lingular branch of the vein, infarc-
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tion of the lingula, and a stable approximately 50% ste-
nosis of the left superior pulmonary vein. There was no
evidence of filling defects in the pulmonary arteries.

Hemoptysis remitted after 3 days, with simultaneous
improvement of the other associated symptoms. A chest
radiograph taken 12 days after his initial presentation
showed a small left pleural effusion and some streaky
infiltrates in the lingula (Fig. 2). He was discharged in
stable condition but with recurrence of atrial fibrillation.

Discussion

In the context that (1) atrial fibrillation is increasingly
common, (2) ablation catheter procedures have evolved as
a new treatment option for drug-refractory atrial fibrilla-
tion, and (3) complications of radiofrequency ablation can
have important pulmonary manifestations, awareness of its
consequences and complications is important for pulmo-
nary/critical care clinicians. Indeed, known complications
of radiofrequency ablation include stroke, transient isch-
emic attacks, pericardial effusion, and severe pulmonary
vein stenosis.1–3

Series to date suggest that the prevalence of pulmonary
vein stenosis after radiofrequency ablation ranges from
3–42%, varying by the method of assessing venous ste-
nosis and the ablation technique used.1,4 In the largest
available consecutive series, Saad et al1 described severe
pulmonary vein stenosis (defined as � 70% luminal nar-
rowing) in 5% of 335 patients. Fifty-six percent of those
patients were symptomatic, with the commonest symp-
toms including dyspnea (44%), cough (39%), and hemop-
tysis (28%). Total occlusion of at least one pulmonary vein
occurred in 2.1% of patients. In another series, Ernst et al3

described total pulmonary vein occlusion in 1.3% of 229
patients. Finally, Robbins et al2 reported severe pulmonary
hypertension in 2 patients who experienced severe narrow-
ing of all 4 pulmonary veins near the left atrial junction 3
months after successful radiofrequency ablation.

Available experience suggests that the occurrence and
severity of symptoms relate both to the degree of luminal
narrowing and to the number of pulmonary veins affected,

Fig. 1. This chest computed tomogram shows (a) new thrombosis
of the lingular branch of the pulmonary vein, (b) pulmonary infarc-
tion, and (c) small pleural effusion.

Fig. 2. These posteroanterior (A) and lateral (B) chest radiographs
show a small left pleural effusion and a streaky infiltrate in the
lingula.
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with most patients described to date having both multiple
and high-grade stenoses.4–6

The present report extends in several ways the available
experience with pulmonary vein stenosis complicating ra-
diofrequency ablation. First, our patient developed severe
symptoms (eg, dyspnea and hemoptysis) despite only rel-
atively mild (approximately 50%) luminal narrowing of a
single pulmonary vein, which challenges the belief that
symptoms are confined to patients with severe and multi-
ple stenoses. Second, in contrast to earlier reports, in which
the perfusion deficit was attributed to pulmonary venous
stricture, the perfusion deficit in our patient reflected a
thrombus, presumably in situ, complicating a single, nar-
rowed but incompletely occluded pulmonary vein. Third,
our patient’s experience suggests that therapeutic antico-
agulation may not protect against this complication.

In summary, our patient experienced lingular infarction
following relatively mild stenosis of a single pulmonary
vein following radiofrequency ablation for atrial fibrilla-
tion. Clinicians should be vigilant for even mild degrees of

pulmonary vein stenosis in symptomatic patients follow-
ing ablation therapy for atrial fibrillation.
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