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Introduction
Pulmonary vein atresia (PVA) is a very rare congenital anomaly 

associated with high morbidity and mortality.1 Depending on the 
timing in pulmonary veins development defect at the embryonic stage, 
it can be classified into common, individual and unilateral PVA.2 In 
addition to the type of atresia, the severity of clinical manifestations 
depends on the amount of collateral blood flow and the presence of an 
associated congenital heart defect.3 Unilateral PVA has been reported 
in children and adult patients.3,4 A particular condition of unilateral 
pulmonary vein atresia with atresia of the contralateral upper 
pulmonary vein in a child who died at the age of 5 was published.5 
In the present report, we describe the case of a unilateral PVA with 
contralateral upper pulmonary vein atresia in an adult patient.

Case report
A 54year-old woman who gave birth to two children, was 

followed in an outside hospital for a history of chronic dyspnea and 
asthenia. She presented to the emergency department several times 
for respiratory failure secondary to recurrent pulmonary infections 
since her childhood before she was referred to our department for 
complementary investigations. She presented with cyanotic lips, a 
pulse oximetry with 90% saturation, and audible wheezing without 
cardiac murmur at auscultation. Chest radiography showed bilateral 
diffuse interstitial lung syndrome. Pulmonary function tests revealed 
both restrictive and obstructive respiratory patterns. Thoracic 
computerized tomography (CT) demonstrated ground-glass opacities 
of the superior and inferior lobes of the right lung and the inferior lobe 
of the left lung with a small left hemithorax and left mediastinal shift. 
Results of lung biopsy support non-specific chronic inflammation. No 
abnormalities were found in laboratory tests including complete blood 
count, anti-DNA and antinuclear antibodies, anti-SSA, anti-SSB and 
Waaler-rose test. An electrocardiogram (ECG) and a transthoracic 
echocardiography (TTE) were performed to assess the impact of 
lung disease on cardiac structures and functions. Right bundle branch 
block was found on ECG. In TTE, pulmonary veins (PVs) were not 
seen except for the right inferior pulmonary vein (PV), right cardiac 
chambers were dilated without any valvular disease, cardiac defect 
or impaired ventricular function. To better delineate the anatomy, 
we choose to perform a cardiac CT with three-dimensional (3D) 

reconstruction in addition to cardiac catheterization. Cardiac CT 
highlights the absence of PVs except for the inferior right PV which 
was dilated and drained into the left atrium (Figure 1), left veinous 
return was provided by an important collateral blood flow and drained 
into the left atrium. The right pulmonary artery was dilated (Figure 
2). Pulmonary hypertension, possible coexistent congenital heart 
disease and anatomy of anomalous venous return required cardiac 
catheterization including pulmonary angiography. Hemodynamic 
study showed a moderate pulmonary hypertension predominating on 
the left side. Blood gas analyses did not provide any signs of cardiac 
shunt. Venous angiography confirmed the cardiac CT findings.

Figure 1 Right PV with small left hemithorax. The right PV is dilated. Other 
PVs are atretic.

Figure 2 Dilated right pulmonary artery contrasting with small left pulmonary 
artery.
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Abstract

Pulmonary vein atresia (PVA) is a very rare anomaly divided into common, individual 
and unilateral PVA. We report a case of a 54year-old woman who presented with a history 
of recurrent dyspnea and pulmonary infections. The diagnosis of PVA was suspected 
in echocardiography and confirmed with CT angiography which demonstrated absent 
pulmonary veins except for the left inferior pulmonary vein. Pulmonary arteriography 
confirmed these findings. In our knowledge, the case of unilateral PVA with contralateral 
upper pulmonary vein atresia in an adult patient has never been reported in literature.
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Pulmonary hypertension, possible coexistent congenital heart 
disease and anatomy of anomalous venous return required cardiac 
catheterization including pulmonary angiography. Hemodynamic 
study showed a moderate pulmonary hypertension predominating on 
the left side. Blood gas analyses did not provide any signs of cardiac 
shunt (Table 1). Venous angiography confirms cardiac CT findings 
(Figure 3-5). The patient was discharged with inhaled corticosteroids 
and betamimetics. Evaluation at 6 months did not show any sign of 
aggravation in term of stress tolerance.

Table 1 Summary of hemodynamic and blood gas data

 
Blood Oxygen 
Saturation in 
Percentage

Blood Pressure in 
mmHg (Mean)

Innominate Veins 82 -
Inferior Vena Cava 78 -
Superior Vena Cava 76 -

Left Pulmonary Artery 76 55/21 (35) 
Mean capillary: 33

Right Pulmonary Artery 78 54/21 (35)                                            
Mean capillary: 18

Right Atrium 71 -2
Right Ventricle - 53/2
Left Ventricle 88 100/7

Figure 3 Dilated RIPV drained to LA. AAo: Ascending Aorta; LA: Left Atrium; 
LV: Left Ventricle; RIPV: Right Upper Pulmonary Vein; RILPA: Right Inferior 
Lobar Pulmonary Artery.

Figure 4 Hypotrophic RULPA without any veinous drainage. RULPA: Right 
Upper Lobar Pulmonary Artery.

Discussion
The etiologies of congenital PVA are unknown and it may be 

explained by a defect in the incorporation of the common PV into the 
left atrium.5 In some cases the atresia is limited to a short segment or 
to the connection with the left atrium.4 It may occur in either lung, 

with no right or left-sided predominance.1 Consequences in the 
affected lung includes hypertrophy, fibrosis and reduced lumen of the 
remaining veins6,7 in addition to interstitial lung fibrosis. Collateral 
extra-pulmonary vessels develop in an attempt to drain the affected 
lung, and their efficiency depends on the type of PVA. In fact, they are 
less effective in bilateral PVA, resulting in severe pulmonary venous 
obstruction. Contrast between ventilation and perfusion leading to 
inappropriate gas exchanges causes a reduction in the caliber of the 
pulmonary artery of the affected lung. The appearance of clinical 
symptoms or pulmonary arterial hypertension seem to depend on the 
balance between the supplying and draining vessels in the affected 
lung.6‒8 Most cases of unilateral PVA occurs at the first years of life4 
but presentation in adults has also been reported in both genders.2,4,6 
Symptoms are variable, ranging from asymptomatic presentations9,10 
to recurrent pulmonary infections,4,11 hemoptysis,11 and death.7,8 
Pulmonary artery hypertension is also a frequent association.12 
Cyanosis requires to eliminate a concomitant congenital heart defect, 
which occurs in 32% to 50% of cases.4,6,13 The severity of clinical 
manifestations depends on the number of atretic PVs, the presence 
of an associated congenital heart defect and the amount of collateral 
blood flow.3 Cases of unilateral PVA with contralateral pulmonary 
vein stenosis or atresia of the contralateral upper PV have been 
reported to have the worst clinical outcomes,14 in contrast with the 
clinical presentation of our patient. Indeed, in her case, symptoms 
appeared in adulthood and, during her pregnancies, a slight worsening 
of dyspnea was reported.

Figure 5 Hypotrophic LULPA with no veinous drainage. LULPA: Left Upper 
Lobar Pulmonary Artery.

Cardiac CT scan confirmed the absence of left PVs and the upper 
right PV. The inferior right PV was dilated, probably to balance the 
upper one. The latter cardiac CT finding rectifies the TTE results. No 
connections to the left atrium in the expected site of insertion of the 
atretic PVs were observed, neither relics of PVs. Adult patients with 
such presentation may raise a diagnostic dilemma. One may argue 
that the absence of PVs may be an acquired anomaly secondary to 
a venous obstruction caused by thrombosis, mass lesion or fibrosis. 
Clinical history and laboratory tests do not provide other explanation 
of the lung fibrosis. The lack of bronchial or venous obstruction or 
any obstructive mediastinal mass in thoracic CT suggests a congenital 
origin. Thus magnetic resonance imaging was unnecessary to 
perform in the light of these results. Other abnormalities found in 
thoracic CT have been reported in other studies.15 Since our patient 
was still alive and did not undergo surgery, pathological correlation 
was not available, which is a limitation of this report. Follow-up of 
patients with few or no symptoms8,16 and selective embolization of 
systemic collaterals in cases of hemoptysis4 are therapeutic options. 
Pneumonectomy guided by ventilation perfusion scintigraphy13 may 
be suggested to inpatients with dyspnea, recurrent infections and 
to prevent pulmonary hypertension without significant left to right 
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shunt.7,8 Some authors support surgery as a first therapeutic option,7 
others chose to delay it in adult symptomatic patients provided they 
were followed-up for development of pulmonary hypertension8 which 
was our therapeutic choice.
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