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【 CASE REPORT 】

Refractory Hemoptysis Caused by Severe Pulmonary Vein
Stenosis after Multiple Catheter Ablations
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Abstract:
We herein report a 48-year-old man with a history of chronic atrial fibrillation (AF) and repeated hemop-

tysis after radiofrequency ablation. Contrast tomography showed soft tissue thickening of the left hilar region

and left pulmonary vein stenosis. We performed bronchial artery embolization, but the hemoptysis did not

disappear, and AF was not controlled. We performed left lung lobectomy and maze procedures since we con-

sidered surgical removal necessary as radical treatment. After the surgery, hemoptysis and atrial fibrillation

did not recur. Refractory hemoptysis after catheter ablation is rare, but occasionally occurs in patients with

severe pulmonary vein stenosis.
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Introduction

Hemoptysis is a common symptom of many respiratory

diseases. The most common causes are lung cancer, tubercu-

losis, aspergillosis, nontuberculous mycobacteriosis, and

bronchiectasis (1). However, the etiology cannot be identi-

fied in some cases of hemoptysis, and approximately 20%

of cases are diagnosed as cryptogenic (2). Pulmonary vein

stenosis (PVS) is a late complication of catheter ablation in

patients with atrial fibrillation (AF). Its incidence is reported

to range from 1% to 42% depending on the operator’s tech-

nique (3-8) and has decreased with advancements in medical

technology. The major symptoms of PVS are cough, hemop-

tysis, dyspnea, and fatigue. Hemoptysis due to PVS is rare,

but severe PVS has been reported to present with hemop-

tysis in 27% of cases (3). Refractory hemoptysis due to se-

vere PVS after catheter ablation is relatively rare.

We herein report a case of refractory hemoptysis caused

by severe PVS due to multiple catheter ablations.

Case Report

A 48-year-old man with a history of radiofrequency abla-

tion for chronic AF consulted our department for repeated

hemoptysis. His previous medical conditions included hyper-

tension, dyslipidemia, sick sinus syndrome, and chronic

heart failure. He was an ex-smoker (23 pack-years) with no

remarkable family history. He worked as a taxi driver and

was allergic to cedar and cypress. He had no dyspnea and

his blood gas analysis showed no hypoxemia, as shown in

the Table. The patient did not require supplemental O2 ad-

ministration.

He had received his first, second, and third catheter abla-

tion procedures 13, 10, and 5 years previously, respectively,

and he had received his most recent fourth ablation 3 years

previously. All of them were radiofrequency ablations. His

AF was poorly controlled, although multiple catheter abla-

tions were performed. He developed hemoptysis approxi-

mately a month prior to presentation. He was referred to our
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Figure　1.　Contrast computed tomography showing soft tissue thickening of the left hilar region (A) 
and left inferior pulmonary vein stenosis (B).

Table.　Arterial Blood Gas 
Data at the First Visit to 
Our Hospital.

Arterial blood gas (room air)

pH 7.421

PaO2 100.7 mmHg

PaCO2 39.4 mmHg

HCO3
- 25.6 mEq/L

BE 1.8 mEq/L

PaO2: partial pressure of arterial 

oxygen, PaCO2: partial pressure of 

arterial carbon dioxide, BE: base 

excess

department to avoid surgical treatment because he had failed

to receive bronchial artery embolization (BAE) treatment at

the previous hospital.

His physical examination findings were unremarkable,

and the patient was normotensive. His medication was war-

farin and carvedilol for AF, but he had stopped taking them

at the time of his visit because of hemoptysis. Warfarin was

discontinued due to hemoptysis and carvedilol was discon-

tinued due to severe bradycardia and heart failure. Contrast

computed tomography (CT) showed soft tissue thickening of

the left hilar region and left inferior PVS (Fig. 1, 2).

First, we performed BAE to control the hemoptysis. Two

left bronchial arteries were embolized using gelatin sponge

(Fig. 3). After treatment, the hemoptysis disappeared tempo-

rarily.

Subsequently, we performed bronchoscopy to observe the

bronchial lumen, suspecting that the lesion might be malig-

nant. We noticed a cobblestone-like swelling over the wall

of the left bronchus (Fig. 4). An endobronchial transbron-

chial biopsy was performed; the pathological findings of the

specimen indicated invasion of nonspecific inflammatory

cells, thereby ruling out malignancy.

However, approximately eight months later, his hemop-

tysis recurred, and he was re-admitted to our hospital. We

performed BAE a second time, but did not achieve complete

hemostasis. On pulmonary arteriography, the image of the

left pulmonary vein was delayed and showed dead branch

findings (Fig. 5). Based on this observation, we concluded

that the patient had severe PVS which could not be treated

endoscopically.

We decided that radical surgery was necessary because his

hemoptysis and AF did not improve despite multiple BAE

procedures and catheter ablations. The patient consented to

the surgery. A team of cardiovascular and thoracic surgeons

at our hospital performed left lung lobectomy, left atrial

maze procedure, left lower pulmonary vein closure, and left

atrial appendectomy. The postoperative course was unevent-

ful, and hemoptysis and AF did not recur for one year after

the surgery.

The pathological findings of the resected lung specimen

indicated fibrous hypertrophy of the alveolar septum, dila-

tion of the capillaries, congestion, and bleeding into the al-

veolar space (Fig. 6).

Discussion

Hemoptysis can be caused by various diseases, and re-

fractory hemoptysis after catheter ablation has also been re-

ported (9). Several studies have reported that this can occur

due to severe PVS with both radiofrequency and cryobal-

loon ablation (10, 11). PVS can occur following catheter ab-

lation of the pulmonary vein. This process may be related to

thermal injury to the tissues from radiofrequency ablation,

which induces fibrosis and scarring. Although the incidence

of PVS after catheter ablation varies widely, it is dependent

on the skill of the operator. An early study found that 42.4%

of ablated pulmonary veins had stenosis (3). With improved

experience and changes in procedural techniques, the inci-

dence has decreased. The current frequency is reported to be

around 1-3% (12). The occurrence of PVS requiring treat-

ment was reported to be 0.29% (13), and 0.4% of the cases

who underwent catheter ablation for AF presented PVS

>50% on imaging (14). However, over 60% of the cases are

considered asymptomatic, and those with massive hemop-

tysis, like the one reported here, are relatively rare. In their

series of 359 cryoballoon ablations with a complete registry

of complications, Bhagwandien et al. found clinically sig-
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Figure　2.　Pulmonary arteriography showing complete dis-
ruption of blood flow in the left pulmonary vein.

Figure　3.　Bronchoscopy findings: Cobblestone appearance 
over the wall of the left bronchus.

Figure　4.　Digital subtraction angiography (DSA) images of the patient. A: Selective image of the left 
bronchial artery branched from the aorta. B: DSA image of the artery after embolization. C: Selective 
image of the left bronchial artery branched from the left subclavian artery. D: DSA image of the ar-
tery after embolization.

nificant hemoptysis requiring readmission in 2 patients. In

both cases, hemoptysis improved upon anticoagulant with-

drawal. Four more patients had reported hemoptysis at the

three-month follow-up visit, but these cases were mild and

resolved within a day of withholding anticoagulation (15).

Watanabe et al. reported that hemoptysis after cryoballoon

ablation can be classified into two groups according to the

time of the onset (16). In the acute phase, hemoptysis oc-

curs soon after ablation due to direct injury of the bronchus
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Figure　5.　Pulmonary angiography (PAG) images of the patient. The left pulmonary vein was slow-
ly imaged by PAG. A: Nine seconds after the administration of contrast medium. B: After 23 seconds. 
C: After 42 seconds.

Figure　6.　Histopathological findings. A: The left hilar region. There are numerous small blood ves-
sels around the bronchus and bronchial arteries and veins that irregularly expand with a mixture of 
fibrosis and arteries and veins (Elastica van Gieson staining; magnification, ×40). B: There is a fi-
brotic enlargement of the alveolar septum and dilation of capillaries, congestion, and bleeding into the 
alveolar space (Elastica van Gieson staining; magnification, ×100).

by the balloon, and most of these cases improve spontane-

ously or by stopping the anticoagulant. Hemoptysis in the

chronic phase after ablation is caused by stagnation of the

pulmonary circulation following PVS and abnormal develop-

ment of the bronchial artery (15, 17). Accordingly, our pa-

tient had late hemoptysis, and evidence of PVS was also ob-

served on CT. Furthermore, the PVS, in this case, showed

repeated hemoptysis, and the PAG results showed severe

stenosis.

The pathological findings of the lung specimen, in the

present case, indicated fibrous hypertrophy of the alveolar

septum, dilation of the capillaries, congestion, and bleeding

into the alveolar space. Katzenstein et al. reported the patho-

logical findings of pulmonary vein obstruction, including al-

veolar wall thickening and the presence of hemosiderin

phagocytic macrophages in the alveoli (18). The pathologi-

cal findings in the present case were similar to those of pul-

monary vein occlusion and thought to be due to severe PVS,

which is comparable to pulmonary vein occlusion. We hy-

pothesize that the slow narrowing of the pulmonary vein and

inadequate perfusion due to congestion following catheter

ablation induced the abnormal development of the bronchial

artery and led to refractory hemoptysis.

The most frequent symptoms in patients with severe PVS

include dyspnea (67%), cough (45%), fatigue (45%), de-

creased exercise tolerance (45%), and exertional chest pain

(38%). Hemoptysis occurred infrequently (27%) (3). Severe

stenosis requires urgent intervention owing to the severity of

the symptoms, and the risk of progression to complete oc-

clusion, with subsequent pulmonary venous congestion and

infarction (11). Patients who develop severe venous occlu-

sion have severe chest pain and hemoptysis, and medical

treatment is often inefficient (11).

The standard treatment for PVS includes balloon an-
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gioplasty and stent placement (3). However, the restenosis

rate is as high as 33-61%, and repeated treatment is re-

quired (19). To our knowledge, no previous study has exam-

ined the BAE success rate for hemoptysis with PVS. How-

ever, BAE is typically the first choice for the treatment of

hemoptysis. Therefore, we preferred performing BAE in the

present case. Furthermore, we suspected that his PVS had a

long onset, so it was too difficult to treat with a catheter for

PVS and could not be improved by catheter treatment in our

hospital. In addition, he had undergone repeated catheter ab-

lations and had no hopes of undergoing any other surgical

procedures.

In cases of total PV occlusion or intractable cases, medi-

cal treatment is difficult and often requires surgery. There

have been several reports of cases requiring lung resection,

similar to the present case (20-22). In one of these reports,

hemoptysis and atrial fibrillation improved after sur-

gery (21), but in another case, hemoptysis improved but AF

persisted (22). There have been case reports in which surgi-

cal lobectomy was used to successfully treat PVS after AF

ablation. In the present case, we considered that this would

result in blood flow stagnation in the left hilar region, which

might lead to the abnormal development of the bronchial ar-

tery as a compensatory response to severe PVS. Owing to

the repeated failure of medical treatment, we suspected that

the abnormal development of the bronchial artery could not

be suppressed without surgical intervention for the left PVS.

Consequently, hemoptysis was not controlled by BAE;

therefore, left lower lobectomy was performed to resolve the

left PVS.

Since this patient also had AF, a maze procedure was per-

formed in conjunction with lung resection. The maze proce-

dure was developed by Cox et al. in 1991 and is currently

considered the most effective nonpharmacological treatment

for AF (23, 24). The left atrial maze procedure is an im-

proved operative method developed by Sueda et al. in

1996 (25). In a Japanese survey conducted in 2000, AF had

disappeared in more than 70% of cases at >1 following the

procedure (23). To our knowledge, there are no case reports

of left lung resection and maze surgery being performed to-

gether, to resolve hemoptysis and chronic AF. Hemoptysis

and AF in the present patient did not recur for at least one

year after the surgery. We successfully performed both of

these procedures simultaneously to treat hemoptysis and AF,

thereby relieving the patient’s refractory symptoms and im-

proving his quality of life.

Conclusion

We reported a case of massive hemoptysis due to abnor-

mal development of the bronchial artery due to severe PVS

following catheter ablation. Although severe PVS is a rare

complication, it should be considered when hemoptysis oc-

curs after catheter ablation for AF. We also report that pul-

monary resection is required for cases of refractory hemop-

tysis due to severe PVS.
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