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Unilateral pulmonary vein atresia without anomalous connection
in adult patient with recurrent severe hemoptysis
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Abstract: Isolated unilateral pulmonary vein atresia (UPVA) is a rare congenital malformation and the

management remains controversial. In adults, pneumonectomy is the treatment of choice when significant

hemoptysis becomes life-threatening. We report a case of a 28-year-old male with isolated unilateral

right atresia of the pulmonary vein who had life-threatening hemoptysis treated with bronchial arteries

embolization followed by successful right pneumonectomy.
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Introduction

Unilateral pulmonary vein atresia (UPVA) is the failure of
connection between the common pulmonary vein and the
left atrium (1). UPVA is a rare congenital malformation
that in 32-50% of cases it is associated with other cardiac
malformations (1,2). Isolated UPVA is uncommon, the
diagnosis occurs during early childhood because of asthma
history, recurrent pulmonary infections, or hemoptysis (1).
Diagnosis in adults is unusual, frequently related to
hemoptysis and pulmonary hypertension (3-5). In these
patients, UPVA is associated with significant morbidity and
mortality (1,2).

Case presentation

A 28-year-old male was referred to our Unit because of
discovery of a right pulmonary vein atresia. The patient
had recurrent bronchitis since childhood and hemoptysis
since the age of 20, which wasn’t investigated. In November
2016, the patient was admitted to another hospital because
of severe hemoptysis, and treated with bronchial artery
embolization which resolved the bronchial bleeding.
The diagnosis of UPVA was done after angio-computed-
tomography (Angio-CT)-scan and echocardiography.

Since extensive embolization of the bronchial arteries was
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Figure 1 Chest X-ray showing the result of extensive embolization

of the bronchial collateral arteries.

done (Figure 1) with resolution of bleeding, they decided a
conservative treatment and follow-up. In September 2017,
the patient was admitted to the ICU of another hospital
because of massive hemoptysis that required selective
intubation to avoid suffocation and hemorrhagic shock
that was treated with multiple red blood cell transfusions.
The bleeding resolved after performing a second emergent
selective bronchial embolization. Afterwards, the patient
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Figure 2 Angio-CT-scan showed a hypoplastic right pulmonary artery with hypertrophic and hyperplastic collateral bronchial circulation

(A,B), absence of the right main pulmonary vein (C), diffuse thickening of the right interlobar septa, with small right hemithorax (D). LA,

left atrium.
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Figure 3 Preoperative selective angiography shows collateral
arteries between the subclavian artery and the bronchial artery
circulation with retrograde flow into the hypoplastic right
pulmonary artery (6). The right pneumonectomy was technically
demanding due to the presence of hypervascularized tissue all
around the pulmonary hilum. Ultrasonic scalpel and mechanical
staplers were used to facilitate the dissection of the hilum and to
resect the main pulmonary artery and the right bronchus.
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was transferred to our hospital for surgical evaluation.

A new Angio-CT=-scan confirmed the absence of right
pulmonary veins, a hypoplastic right lung, a small right
pulmonary artery and diffuse thickening of the right
interlobar septa (Figure 2). Bronchoscopy revealed dilated
blood vessels with a hyperemic right bronchial mucosa.
Trans-thoracic echocardiography revealed no congenital
heart disease and no signs of pulmonary hypertension.
Despite the previous embolization, a significant collateral
blood flow from large bronchial and intercostal vessels
draining into the right pulmonary artery was present.
Surgical indication was given because of recurrent life-
threatening hemoptysis despite the conservative strategy.
Before the operation we decided to complete the
embolization of collateral arteries between the thyrocervical
trunk and the subclavian artery to the bronchial artery
circulation to minimize the bleeding risk during surgery.
The operation was scheduled the day after the embolization,
and a right pneumonectomy was done (Figure 3).

The patient was transferred to the intensive-care-unit
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and extubated after 4-hours. The post-operative period was
uneventful and he was discharged from the hospital on the
8th postoperative day in optimal medical condition, and the
patient is currently asymptomatic.

Discussion

The management of UPVA remains controversial (1,4).
Early diagnosis during infancy can allow an anatomical
surgical correction. It would be very important to
identify these patients before pulmonary hypertension or
massive hemoptysis ensues (1). Unfortunately, when the
diagnosis occurs in adulthood, acquired problems make
the anatomical correction impossible (1,2,4). In these
cases, pneumonectomy is the treatment of choice when
recurrent infections or significant hemoptysis become
frequent and life-threatening. Moreover, pneumonectomy
eliminates the left-to-right shunt and the dead-space with
improvement in pulmonary function (5). Despite a clinical
history of recurrent pneumonia and hemoptysis, our
patient’s UPVA was diagnosed only in adulthood following
one episode of severe hemoptysis. During the last and
life-threatening episode of hemoptysis, the emergent and
extensive embolization of the hyperplastic and hypertrophic
bronchial circulation allowed to control the bronchial
bleeding. Due to the severity of the bronchial bleeding and
the extensive collateral bronchial circulation we decided
to schedule the patient for a right pneumonectomy. In this
case, it’s very important to exclude other cardiovascular
malformations and severe pulmonary hypertension that
could become contraindications for surgery. In UPVA,
surgery is particularly demanding because of the high-risk
of intraoperative bleeding. Therefore, to minimize the risk
of intraoperative hemorrhage, we embolized all the possible
collateral arteries to the right lung. The extensive arterial
embolization allowed us to perform a dissection of the hilar
pulmonary structures with limited blood loss.

In conclusion, treatment of UPVA depends on the age of
the patient and clinical manifestations. Pneumonectomy is
the treatment of choice in symptomatic adults. Preoperative
planning is mandatory to reduce morbidity and mortality.
In particular, bronchial arteries embolization may reduce
intraoperative bleeding. Surgery is technically demanding
but it’s the only definitive treatment of isolated UPVA.
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