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Unilateral pulmonary vein atresia (PVA) is a rare congenital cardiovascular anomaly occurring 
after the common pulmonary vein fails to incorporate into the left atrium. It is most commonly 
diagnosed in childhood, and diagnosis after reaching adulthood is extremely rare. Dyspnea on 
exertion and hemoptysis are common clinical features in adult PVA patients, whereas lung pa-
renchymal abnormalities are indirect signs of PVA, which can manifest as interstitial lung dis-
ease. Herein, we present the case of a 62-year-old female diagnosed with unilateral PVA pre-
senting as unilateral interstitial lung disease and report the changes in her chest radiographs 
over 12 years.

Index terms   Pulmonary Vein; Computed Tomography, X-Ray; Interstitial Lung Disease

INTRODUCTION

Pulmonary vein atresia (PVA) is a rare congenital anomaly that leads to progressive 
pulmonary hypertension and cardiac failure (1, 2). Based on the normal development 
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of pulmonary venous drainage and extent of involvement, PVA is classified into three types: 
common, individual, and unilateral (3). Unilateral PVA is a rare condition characterized by 
the complete absence of a pulmonary vein in one of the lungs. Unilateral PVA is commonly 
diagnosed during childhood, but, in rare cases, it may not be diagnosed until adulthood (4). 
It is generally associated with hemoptysis, recurrent infection, and pulmonary hypertension 
(4, 5). In such patients, unilateral PVA is associated with high morbidity and mortality (6). 
PVA may also be initially diagnosed as pneumonia or other parenchymal lung diseases, lead-
ing to delayed treatment and unnecessary invasive diagnostic studies (7, 8).

Herein, we describe the case of a 62-year-old female with unilateral PVA that was initially 
misdiagnosed as interstitial lung disease and review the relevant literature. Further, we fo-
cused on the radiological changes on long-term chest radiographs. 

CASE REPORT

A 62-year-old female, who was a nonsmoker, visited our respiratory outpatient clinic. She 
presented with a 3-day history of dyspnea and sputum. The patient did not claim to have any 
respiratory symptoms during childhood. Since the age of 20, she had to rest while walking 
due to shortness of breath (modified Medical Research Council [mMRC] scale grade 2). How-
ever, she had not undergone any examination or medical treatment. She had been regularly 
monitored in the outpatient clinic of our hospital for the past 5 years due to the suspicion of 
interstitial lung disease. Pulmonary function tests were performed, demonstrated a forced 
expiratory volume in 1 second (FEV1) of 48%, forced vital capacity of 49%, and diffusing ca-
pacity for carbon monoxide of 56% of predicted, which showed both restrictive and obstruc-
tive respiratory patterns.

She was admitted to our hospital for pneumonia 1 year ago and was treated for hemoptysis 
5 years ago. She had no history of environmental or occupational exposure. She was diag-
nosed with hepatitis B-induced cirrhosis with esophageal varix 13 years ago. The patient reg-
ularly visited our facility for medication. She had no history of any procedure or surgery af-
fecting the pulmonary vein.

Contrast-enhanced chest CT showed unilateral diffuse ground-glass opacities, reticulation, 
and traction bronchiectasis with volume loss in the right lung, suggesting unilateral intersti-
tial lung disease (Fig. 1A-C). All her chest radiographs from 12 years of age until the present 
were reviewed. An initial chest radiograph showed a small right hemithorax with mediasti-
nal shifting to the right as well as diminished vessel size in the right lung (Fig. 1D). Reticular 
opacity and ground-glass opacities in the right lung were also noted. On follow-up chest radi-
ography, the extent of reticular opacity increased, which was indicative of gradual pulmo-
nary fibrosis progression.

Furthermore, contrast-enhanced chest CT also revealed the absence of the right superior 
and inferior pulmonary veins entering the left atrium as well as right pulmonary artery hy-
poplasia. Meanwhile, volume-rendered reconstructed image of the chest CT showed that the 
posterior wall of the left atrium (at the expected site of entry of the right pulmonary vein) 
was completely smooth, which was consistent with unilateral PVA. There was also a relative-
ly dilated left pulmonary artery (Fig. 1E). However, pulmonary hypertension was excluded 
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Fig. 1. Radiologic findings of unilateral pulmonary vein atresia in a 62-year-old female, presenting as unilat-
eral interstitial lung disease.
A. Axial image of the mediastinal window demonstrates a significant size discrepancy between the RPA and 
LPA. Apparent pleural thickening is noted along the right lung lateral margin. The hypertrophied hilar branch 
of the bronchial artery is noted (arrowheads).
B, C. Lung window setting images show unilateral diffuse ground-glass opacities, reticulation, and traction 
bronchiectasis, with right lung volume loss.
D. Serial chest radiographs taken in 2008, 2016, and 2020 (images from left to right). Initial chest radiograph 
(left) shows a small right hemithorax with right mediastinal shifting and diminished vessel size in the right 
lung. Right-mid and lower-zonal linear infiltration, reticular infiltration, and ground-glass opacities are visi-
ble. The follow-up chest radiograph (middle) demonstrates increased extent of linear, reticular infiltration, 
and ground-glass opacities with basal predominance in the right lung. The last follow-up chest radiograph 
(right) reveals progression of the reticular infiltrates, ground-glass opacities, and consolidations in the right 
lung.
E. Posterior view of the volume-rendered reconstructed image of the chest CT, with removal of the descend-
ing aorta, shows the absence of right pulmonary venous drainage into the left atrium (arrow). The entirely 
smooth margin of the left atrium is noted (asterisk).
LPA = left pulmonary artery, LPV = left pulmonary vein, RPA = right pulmonary artery
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due to the absence of abrupt narrowing of the peripheral pulmonary vessels, right ventricu-
lar hypertrophy, and right atrial and ventricular enlargement. There was no anomalous pul-
monary venous return or intracardiac anatomic abnormality.

Electrocardiography (ECG) was performed to assess the impact of lung disease on cardiac 
structure and function. Normal sinus rhythm was observed on ECG. For further evaluation 
of cardiac function, echocardiography or cardiac CT was recommended, but the patient re-
fused to undergo further examinations.

This study was approved by the Institutional Review Board of our institution, and the re-
quirement for informed consent was waived (IRB No. KNUH 2021-02-018).

DISCUSSION

PVA can be classified into three types based on the extent of involvement: common, unilat-
eral, and individual (3). PVA may present as an isolated anomaly, but in approximately 50% 
of patients, it is associated with a congenital heart defect or anomalous pulmonary venous 
return (4, 6). Noncardiovascular manifestations, such as pulmonary lymphatic dilatation or 
lymphangiectasia, have also been reported in PVA (9). Unilateral PVA is a rare anomaly char-
acterized by complete absence of the pulmonary vein in the affected lung, and it is associat-
ed with a high mortality rate (1, 6). Moreover, PVA can be classified into congenital and ac-
quired types. The etiologies of congenital PVA are unknown, but it can be described as a 
defect in the connection between the common pulmonary vein and left atrium. In this case, 
the absence of bronchial obstruction or any obstructive mediastinal lesions on chest CT sug-
gested a congenital anomaly. In addition, we also suspected congenital PVA because of the 
completely smooth margin of the posterior wall of the left atrium, which is expected to enter 
the right pulmonary vein. The absence of any history of procedure or surgery also strength-
ens our suspicion of congenital PVA. 

The radiological findings of PVA include ground-glass opacities, septal thickening, and a 
small hemithorax with an ipsilateral mediastinal shift (4). Pulmonary fibrosis was also seen, 
and this was attributed to pulmonary venous infarction and chronic pulmonary edema (10). 
Our patient experienced obstructed venous return throughout her lifetime, resulting in pro-
gressive pulmonary fibrosis. On chest radiographs over a 12-year period, pulmonary fibrosis 
gradually progressed in the right lung. Considering the mild symptoms that occurred during 
her 20s, pulmonary fibrosis has likely been progressing for a long time. To our knowledge, 
only two other case reports have discussed PVA that was first diagnosed in adults presenting 
as interstitial lung disease (Table 1). In all cases, CT exams performed at the time of diagnosis 
revealed an interstitial lung pattern in the lung affected by PVA. Chest CT is essential to diag-
nose PVA, and if unilateral interstitial lung disease is seen on chest X-ray, further assessment 
via a CT scan is necessary to avoid delayed diagnosis and treatment.

PVA is rarely diagnosed first in adults because most clinical symptoms occur during child-
hood. Because of the extremely low prevalence of unilateral PVA and its high mortality in 
childhood (1, 6), studies with long-term follow-up are limited. Herein, we also reviewed pre-
vious case reports related to PVA; none of the previous cases had a patient diagnosed at an 
advanced age, as in our study. The absence of a concomitant anomaly helped in preventing 
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serious disease progression in our patient. Our patient had mild symptoms from a young 
age, and unilateral pulmonary fibrosis of an unknown cause continued to progress. 

In summary, we reported the changes in chest radiographs in an elderly patient with uni-
lateral PVA without associated congenital heart disease over a 12-year period. Therefore, 
when a patient presents with complaints of ambiguous symptoms suggestive of progressive 
pulmonary fibrosis, such as dyspnea and hemoptysis, with suspicious radiologic findings, 
PVA should be considered as a differential diagnosis.
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일측성 폐정맥 폐쇄는 총폐정맥이 좌심방내로 연결되는 못하는 드문 심혈관계 기형이다. 일

측성 폐정맥 폐쇄는 흔히 어린 시기에 진단이 되며, 성인이 된 이후에 진단이 되는 경우는 극

히 드물다. 성인 환자에서 활동 시 호흡곤란과 객혈이 흔한 임상증상이다. 폐실질의 이상은 

폐정맥 폐쇄의 간접적인 소견이며, 간질성 폐질환으로 나타날 수 있다. 우리는 62세 여자 환

자에서 일측성 간질성 폐질환을 보이는 일측성 폐정맥 폐쇄의 증례와 12년간의 흉부 X선 사

진 소견의 변화를 보고하고자 한다.
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