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Background The use of pulmonary vein (PV) radiofrequency ablation for atrial fibrillation (AF) treatment may be complicated by PV stenosis or 
occlusion. A common curative treatment for symptomatic patients is a transcatheter intervention, including percutaneous trans-
luminal balloon angioplasty and stent implantation. Stent implantation itself, however, can be complicated by in-stent stenosis.

Case summary A 26-year-old man presented with worsening exertional dyspnoea due to a total occlusion of both left PVs after the isolation of two 
PVs for AF. Chest computed tomography (CT) showed chest asymmetry and consolidation of the left lung. The patient was treated 
with balloon angioplasty and stent placement of both left PVs, resulting in improvement of symptoms, walking distance, and increase 
in lung space volume by 120 mL based on CT-based volumetry. Ten months later, the patient experienced a recurrence of similar 
symptoms. A high grade in stent restenosis of the upper left PV and moderate in stent restenosis of the lower PV were diagnosed 
and treated with angioplasty. The patient was discharged from the hospital in good clinical condition 3 days after the intervention.

Discussion Non-specific symptoms of PV stenosis or occlusion, such as shortness of breath, fatigue, flu-like symptoms, reduced physical perform-
ance, and haemoptysis delay the diagnosis. If unusual symptoms appear abruptly after PV isolation, a PV stenosis should be considered. In 
this case, we describe for the first time a partially reversible consolidation of lung parenchyma following the revascularization of both PVs.
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Learning points
• A total occlusion of both left pulmonary veins (PVs) may not necessarily lead to pulmonary infarction, most likely due to the development of 

collateral bronchial and epigastric draining veins.

• Lung space volume may increase after revascularization of the PVs. The correlation of lung space volume and revascularization has to be 
further examined.
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Primary specialities involved other 
than cardiology
Angiology, radiology, internal medicine.

Introduction
The use of pulmonary vein (PV) radiofrequency ablation (RFA) for atrial 
fibrillation (AF) treatment is complicated by PV stenosis (PVS) or occlu-
sion (PVO) in 0.3–3.4% of cases according to the available literature.1–5

Typical symptoms are shortness of breath, fatigue, flu-like symptoms, re-
duced physical performance, and haemoptysis. Furthermore, recurrent 
pneumonia, pleural effusion, pulmonic parenchymal consolidation, and 
pulmonic hypertension may result in severe functional impairment.1–11

Since most patients are referred to a general practitioner or pneumolo-
gist for these symptoms, it is of paramount interest for the patient and 
the physicians to be aware of that. A common curative treatment for 
symptomatic patients is represented by transcatheter interventions, in-
cluding percutaneous transluminal balloon angioplasty (PTA) and stent 
implantation.2,4–6,8 The risk of PV restenosis may depend on the type 
of endovascular treatment that has been performed. There is evidence 
indicating that stent implantation with balloon dilatation is characterized 
by a better short-term outcome and lower risk of PV restenosis com-
pared with PTA alone.2,6 Indeed, more than 50% of patients will experi-
ence an early restenosis after PTA alone,2,4,6 whereas this early risk is 
much lower with 16–33% after a stent placement depending on the stent 
size. Large-diameter stents (≥8 mm) may have a lower risk of restenosis 
(6.4%).2,6 The decision related to continuation or beginning of anticoagu-
lation in addition to antiplatelet agents after the PV stent implantation de-
pends on congestive heart failure, hypertension, age, diabetes mellitus, 
prior stroke or transient ischaemic attack or thromboembolism, vascular 
disease, age, sex category (CHA2DS-VASc) score, as there are no specific 
guidelines regarding this.

Timeline

Case
A 26-year-old patient with lone AF and a history of tachycardia induced 
cardiomyopathy was referred to a tertiary care facility due to worsen-
ing dyspnoea and haemoptysis after two PV isolations (PVIs) for idio-
pathic AF (first PVI 27, second PVI 5 months before referral). The 
examinations that were previously conducted at another institution in-
cluded computed tomography (CT) scan, chest ultrasound, pleural 
puncture, bronchoscopy, and positron emission tomography CT 
scan. An obvious reason explaining the symptoms could not have 
been revealed as the patient came to our attention for a second assess-
ment. The patient presented with dyspnoea New York Heart 
Association functional classification (NYHA) IV and intermittent de-
crease of oxygen saturation (nadir 89%). Auscultatory normal breathing 
sounds seemed present, without any further abnormal findings in the 
physical examination. Laboratory findings demonstrated an insignificant 
increase of N-terminal pro-b-type natriuretic peptide (NT-proBNP) at 
99 ng/L (normal range <85.8 ng/L). The patient was otherwise healthy 
with no known cardiovascular risk factors. A new episode of AF has not 
been documented since the second PVI.

The patient was diagnosed with PVO of both left-sided PVs. A CT 
scan showed thorax asymmetry and interstitial lung changes with 
ground-glass opacities as well as a complete occlusion of the left pul-
monic veins (Figure 1A). Transthoracic echocardiography and cardiac 
magnetic resonance imaging (MRI) demonstrated a slightly restricted 
left ventricular ejection fraction (48%) with otherwise non-pathological 
cardiac MRI. The pulmonary angiogram showed slow flow in the left 
pulmonary artery; no venous backflow was detectable in the PVs. 
However, a backflow was documented in bronchial as well as epigastric 
veins. Invasive pulmonary artery pressure was 40/22 mmHg (mean 
31 mmHg) on the left and 34/22 mmHg (mean 28 mmHg) on the right 
side, compatible with moderate pulmonary hypertension [World 
Health Organization (WHO) Class I—due to veno-occlusive disease].

The occluded left lower PV was treated with a drug eluting stent 
5.0 × 30 mm and an 8 × 27 mm bare metal stent served to treat the 
PV obstruction in the upper PV using a transseptal approach. Due to 
CHA2DS-VASc score of 0 points, a dual antiplatelet therapy with aspirin 
100 mg orally once a day and clopidogrel 75 mg orally once a day was 
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administered after stent implantation for 3 months followed by aspirin 
100 mg once a day alone. The patient did not receive any other medi-
cations. The patient showed immediate clinical improvement of dys-
pnoea. Furthermore, after rehabilitation, a 6 min walk-test confirmed 
an improvement in walking distance from 25 to 430 m without desat-
uration of the peripheral blood oxygenation. Transthoracic echocardi-
ography confirmed normalized pulmonary pressure. Furthermore, the 
left lung volume increased from 1160 to 1280 mL based on CT volume-
try. Total lung space volume was 3005 mL before and 3110 mL after 
intervention (Figure 1). Based on these measurements, an increase in 
functioning lung tissue volume could be detected.

Ten months later, the patient experienced a recurrence of similar 
symptoms. A high grade in stent restenosis of the upper left PV and 
moderate in stent restenosis of the lower PV were diagnosed and trea-
ted with angioplasty. The patient was discharged from the hospital in 
good clinical condition 3 days after the intervention.

Discussion
Atrial fibrillation represents the most common arrhythmic disease. The 
predicted incidence is 17.9 million people in Europe by 2060 and 6–12 
million people in the USA by 2050, with prevalence increasing from 
0.5% at 50–59 years to 10% at ≥80 years.12,13 Radiofrequency ablation 
is one of the therapeutic options to treat AF, with a success rate of 

∼75%.14–16 Pulmonary vein stenosis as a complication of the RFA oc-
curs due to thermal injury in the tissue surrounding the area. Risk of 
PV stenosis has been reduced over the years from >6 to <1%.1–5

The risk of re-stenosis by stent implantation varies from 16 to 33% 
with a significantly lower risk if a stent with diameter ≥8 mm is being 
implanted after PTA only, the risk of restenosis varies between 53 
and 83%.2,4,6 New therapeutic approaches are being developed. 
These may minimize the risk of complications. As an example, a pulsed 
field ablation has shown to potentially reduce the risk of PVS (with 
diameter reduction of only 10–20% of a vessel) as well as of other com-
plications associated with RFA in a canine model17 and should be exam-
ined further.

Due to a usually mild presentation of the symptoms, the average 
time until diagnosis ranges from 3 to 7 months.7,10,11 Major factors 
for the delay in diagnosis are non-specific symptoms such as shortness 
of breath, fatigue, flu-like symptoms, reduced physical performance, 
and haemoptysis. Recurrent pneumonia, pleural effusion, pulmonary 
parenchymal consolidation, and pulmonary hypertension may occur. 
In patients who have undergone PVI and present with exertional dys-
pnoea or haemoptysis, PVS should be considered.1–11

In this case, there was a delay in the diagnosis of PVS of 3 months. 
After the procedure, the patient experienced improvement of exer-
tional dyspnoea from NYHA IV to NYHA II immediately, it further im-
proved to NYHA I after rehabilitation. We describe for the first time 
partially reversible consolidation of lung parenchyma by CT-based 

Figure 1 Lung space volumes pre and post-revascularization of both pulmonary veins. (A) Axial contrast enhanced computed tomography pre- 
intervention showing left-sided lung consolidation and chest asymmetry. (B) An improvement of lung volume and chest asymmetry after intervention. 
(C ) Lung volumetry by chest computed tomography pre-intervention. (D) Lung volumetry by chest computed tomography post-intervention showed 
an increase in lung volume by 120 mL.
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volumetry following the revascularization of both PVs. These findings 
suggest that (i) a total occlusion of both left PVs may not necessarily 
lead to pulmonary infarction, most likely due to the development of col-
lateral bronchial and epigastric draining veins and (ii) that lung space vol-
ume may increase after revascularization of the PVs. The correlation of 
lung space volume and revascularization has to be further examined. 
Our patient received aspirin after stent implantation. It remains unclear 
whether the onset of such a complication may be possibly related to a 
specific antithrombotic therapy or regimen, particularly among patients 
with no indication to receive oral anticoagulation.
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