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Abstract. Pulmonary vein stenosis is a potential complication after radiofrequency ablation for atrial fibrillation. We present an unusual 
case of this complication that progressed to vein occlusion and required lobectomy and review the literature. A 54-year-old man presented 
with persistent chest pain, dry cough, and hemoptysis. Seven months before he underwent radiofrequency catheter ablation for atrial 
fibrillation. Chest computed tomography showed a narrowing of the left lower pulmonary vein after the procedure. The patient was 
treated conservatively. On the presentation, a chest computed tomography scan showed total pulmonary vein occlusion. A quantitative 
ventilation/perfusion scan revealed no perfusion to the left lower lobe. A balloon angioplasty was performed, however unsuccessfully. The 
left lower lobectomy was performed. Six years after the lobectomy the patient has neither cardiac nor pulmonary symptoms. Pulmonary 
vein occlusion after radiofrequency ablation for atrial fibrillation leading to lung resection is still a possible severe complication. 

Key words: radiofrequency ablation, pulmonary vein stenosis, pulmonary vein occlusion, lobectomy.

Introduction

Radiofrequency catheter ablation (RFA) is a widely used intervention for paroxysmal atrial fibrillation (AF) 
treatment. Pulmonary vein stenosis (PVS) is one of the potential complications of RFA for AF and occurs in 
up to 3% of patients [1]. Percutaneous transcatheter techniques using balloon angioplasty with or without 
stent implantation have been reported as the standard treatment for symptomatic PVS [1–3]. However, 
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a surgical procedure like lobectomy may be necessary in cases when endovascular treatment fails or if a pul-
monary vein is occluded [4]. We report a case of PVS which progressed to pulmonary vein occlusion (PVO) 
despite conservative management and the attempt of endovascular vein dilation and lead to the left lower 
lobectomy. We also review the literature of cases when pulmonary resection was performed for PVS or PVO.

Case report

A 54-year-old man was admitted to the Department of General Thoracic Surgery with persistent left pleuritic 
chest pain, a dry cough that worsened over the preceding two months, and hemoptysis which developed 
three weeks ago.

The patient previously suffered from AF which was difficult to control with oral drugs. A successful RFA 
procedure was performed seven months before the admission, and the sinus rhythm was restored. However, 
chest computed tomography (CT), performed the next day after RFA, showed a significant narrowing of 
the left lower pulmonary vein (up to 3.5 mm) (Figure 1A). The patient had only mild symptoms and was 
treated conservatively. 

On admission a chest X-ray showed subtle patchy consolidations in the left lower lobe of the lung (Fi
gure 1B). A chest CT scan showed patchy consolidations, areas of atelectasis of the left lower lobe parenchyma 
(Figure 1C), and the absence of communication between the left lower pulmonary vein and the left atrium 
(Figure 1D). A quantitative ventilation/perfusion scan (99mTc-MAA 98MBq) revealed that the left lung 
was receiving only 15% of the overall lung perfusion with no perfusion to the left lower lobe (Figure 2). 
Bronchoscopy found striking hyperemia and brisk bleeding to touch of the mid and distal left lower lobe 
bronchus. Based on instrumental and clinical findings, it was decided to perform balloon angioplasty with 
further stent implantation. However, the procedure was unsuccessful, due to an invisible lumen or dimple, 
that can be probed in the vein.

Figure 1. CT scan showing narrowing of the left lower PV (A); chest X-ray with patchy area in the left lower lobe (B); 
CT scan showing areas of patchy consolidation of the left lower lobe (C), and total occlusion of the left lower PV (D)
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Figure 2. Quantitative ventilation/perfusion scan

The patient underwent a left lower lobectomy thereafter. Upon exploration 500  ml of cloudy sero
hemorrhagic fluid was found in the left pleural cavity. The lower lobe was extremely dense and firm. There 
were chronic inflammatory adhesions to the chest wall, diaphragm and pericardium. Numerous tiny sinuous 
collateral vessels were tracking from the left lower lobe across the fissure to the upper lobe and around the 
bronchus toward the hilum. The lower pulmonary vein was completely obliterated. The final pathological 
examination confirmed total obliteration of the lower pulmonary vein and foci of atelectasis, extensive areas 
of necrosis, and hemorrhages in the pulmonary tissue.

The postoperative course was uneventful. Six years follow-up the patient has neither cardiac nor pulmo-
nary symptoms.

Discussion

Pulmonary vein stenosis or even occlusion after RFA is a rare, however severe, and often underdiagnosed 
complication. The incidence of PVS after RFA in recent years is decreasing due to modern ablation techniques 
and varies from 0% to 3% [1, 2, 5–7]. However, with the increasing numbers of AF and RFA procedures 
some patients are still at risk. 

Although the main treatment for symptomatic and significant PVS or even PVO is an endovascular an-
gioplasty procedure, there might be cases when this treatment fails or irreversible changes in lung parenchyma 
develop [1, 2, 7, 8]. In such cases, lung resection may be necessary. Reviewing the literature, we have found 
11 cases of PVS or PVO after RFA that required lung resection (Table 1) and compared to our case [4, 9–18]. 
There was one more case in which lobectomy was attempted, but because of fibrothorax and dense adhesions 
not performed [19]. Schoene et al. [20] recently described a surgical pulmonary vein angioplasty case, which 
might be another option for the surgical treatment of PVS. However, if the case is already chronic with ir-
reversible changes in the lung parenchyma, this procedure would not be helpful.
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The course of PVS usually is an unpredictable process according to the degree and the time. It may prog-
ress or even partially resolve [1]. Symptoms mostly are nonspecific (dyspnea, cough, chest pain, pneumonia). 
However, analyzing indications for surgery, it is noticeable that most of the patients suffered from persistent 
hemoptysis. The time of symptoms varies widely; however, they usually start sometime (at least 1 month) 
after RFA. In all cases, symptoms progressed and hemoptysis developed. In our case PVS was diagnosed right 
after RFA, nevertheless, symptoms at the beginning were very mild and controlled with drugs. However, the 
disease progressed to PVO with irreversible changes in the lung parenchyma.

A radiological examination may show only some non-specific abnormalities such as pulmonary infiltrates 
or pleural effusion, therefore specific visualization of the pulmonary vein is always necessary to confirm the 
diagnosis [1, 2]. A V/Q scan could be an important tool to assess the severity of stenosis [8]. In analyzed 
cases, diagnosis of PVS or PVO was usually confirmed by imaging techniques. In eight out of 11 cases, as 
well as in ours, a total PVO was confirmed. Total PV thrombosis was found in one case, and in two cases, 
severe PVS. However, a V/Q scan showing a significant reduction of lung perfusion was performed only in 
two previous cases. 

Before the surgery endovascular treatment was applied only in three cases. It could be explained that in 
most cases, a total PVO was diagnosed and a long time passed after the RFA. Permanent symptoms, such as 
hemoptysis, and probably irreversible changes in lung parenchyma were already developed. In such cases, it 
is difficult to expect the success of endovascular management. Interestingly, there were four cases in which 
bronchial angiography and embolization were attempted, however, without significant improvement. In our 
case, an unsuccessful endovascular procedure was attempted seven months after RFA when total PVO was 
already noticeable. 

The time of surgery after the last RFA procedure varies widely. It shows how different could be the develop-
ment of PVO. Although PVS after RFA may involve several PVs, PVO was usually detected in a single vein 
(9 of 11 cases). These cases lead to lobectomies as well as ours. Only two cases described irreversible lesions 
of both left-sided PVs, in which left pneumonectomies were performed. Most of the cases had lesions on the 
left side, and there was no predominance between the upper or lower vein. After the surgery, a significant 
reduction of symptoms was achieved, and AF was usually successfully managed before. Our case was not an 
exception.

Conclusion

Severe complication after RFA for AF leading to total PVO and lung resection is still possible. The angioplasty 
procedure should be performed without delay in the symptomatic patient with PVS.

Disclosure statement 

The authors have no conflict of interest. Informed consent was obtained from the patient.
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