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ABSTRACT
Pulmonary vein atresia is a rare congenital abnormality that could manifest in isolation or in association with other congenital 
abnormalities in the cardiovascular system such as pulmonary vein hypoplasia. Pulmonary vein atresia leads to changes 
in cardiovascular functioning. This abnormality is often diagnosed in children with recurrent pneumonia and hemoptysis. In 
adulthood, pulmonary vein atresia is much less common, with clinical symptoms such as dyspnea during physical exercises 
and hemoptysis. However, some patients are asymptomatic. Owing to the nonspecific imaging findings, lung parenchymal 
changes are often misdiagnosed as another lung disease, including inflammatory genesis disease. In this article, a case of a 
young man with asymptomatic unilateral pulmonary vein atresia combined with pulmonary artery hypoplasia and interstitial 
lung changes in a lung with hypoplasia was presented. These pathologies were first identified in a 21-year-old patient by 
contrast-enhanced computed tomography.
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В.В. Жарикова1, В.А. Нечаев1, Е.А. Куликова1, А.Л. Юдин2

1 Городская клиническая онкологическая больница №1, Москва, Россия;
2 Российский национальный исследовательский медицинский университет имени Н.И. Пирогова, Москва, Россия

АННОТАЦИЯ
Атрезия лёгочных вен — редкий порок развития, который может возникать как изолированно, так и в сочетании 
с другими врождёнными пороками развития сердечно-сосудистой системы, например, с таким как гипоплазия лё-
гочной артерии. Атрезия лёгочных вен приводит к изменениям в работе сердечно-сосудистой системы. Данный по-
рок развития чаще диагностируется в младенческом и раннем детском возрастем ввиду рецидивирующих эпизодов 
пневмонии и кровохарканья. Во взрослом возрасте атрезия лёгочных вен встречается намного реже, клинически ха-
рактеризуется такими проявлениями, как одышка при физической нагрузке и кровохарканье. Однако в редких случаях 
клинические симптомы отсутствуют, при этом изменения в паренхиме лёгких носят неспецифический характер, ввиду 
чего могут быть ошибочно расценены как проявления различных лёгочных заболеваний в том числе воспалительно-
го генеза. В представленной статье описано клиническое наблюдение сочетания односторонней атрезии лёгочных 
вен с гипоплазией лёгочной артерии и интерстициальными изменениями в гипоплазированном лёгком у молодого 
мужчины без жалоб со стороны органов дыхания. Патологии впервые выявлены в 21 год по данным компьютерной 
томографии с контрастным усилением. 

Ключевые слова: атрезия; лёгочные вены; гипоплазия; лёгочные артерии; нижняя полая вена; клинический случай; 
компьютерная томография.
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摘要

肺静脉闭锁是一种罕见的畸形，既可单独发生，也可与其他先天性心血管系统畸形（如肺动脉发育

不全）同时发生。肺静脉闭锁会导致心血管系统发生变化。这种畸形通常在婴儿期和幼儿期因反复

发作肺炎和咯血而被诊断出来。在成年人中，肺静脉闭锁的发病率要低得多。在临床上，这种疾病主

要表现为呼吸困难和咯血。然而，在极少数病例中没有临床症状。在这种情况下，肺实质的变化是非

特异性的，可能会被误认为是各种肺部疾病的表现，包括炎症性成因。本文描述的是一名无呼吸道

症状的单侧肺静脉闭锁合并肺动脉发育不全和发育不全肺间质改变的年轻男子临床观察结果。造

影剂增强计算机断层扫描首次发现异常是在 21 岁。

关键词：闭锁；肺静脉；发育不全；肺动脉；下腔静脉；临床病例；计算机断层扫描。
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INTRODUCTION
Pulmonary vein atresia is a congenital malformation 

that commonly manifests in infants and young children with 
recurrent hemoptysis and pneumonia [1]. It is extremely 
rare in adults, with less than 40 cases of asymptomatic 
unilateral pulmonary vein atresia newly diagnosed in adults 
reported in foreign studies [2]. No such cases have been 
described in Russian studies. This study presents a case of a 
21-year-old male with right pulmonary vein atresia 
associated with hypoplasia of the right pulmonary artery 
and interstitial lesions in the right lung first identified with 
computed tomography (CT).

DESCRIPTION OF THE CASE
Patient V, 21 years old, was referred to the City Clinical 

Oncology Hospital No. 1 of the Moscow City Health Department 
for a routine examination because of a history of left kidney 
cancer (pT3N0M0) and status post left nephrectomy for 
nephroblastoma in 2003.

Medical History
In 2020, a tumor was found in the solitary right 

kidney. However, immunohistochemistry performed at 
another healthcare facility showed no evidence of cancer. 
The patient was followed up by an endocrinologist for 
Denys–Drash syndrome (karyotype 46, XY; gonadectomy 
for gonadal dysgenesis), hypergonadotropic hypogonadism, 
gynecomastia, and short stature. The patient reported a 
history of heart surgery in childhood. No additional data on 
examinations and diagnostic and therapeutic interventions 
performed before 2020 were available.

Physical Examination, Laboratory Tests, 
and Investigations

In 2020, a routine chest X-ray showed decreased right 
lung volume and a shaded, ill-defined lesion in the lower 
part of the right lung (Fig. 1). During examination, the patient 
presented no complaints.

Chest CT without contrast was performed to further 
diagnose the abnormalities. The scan showed interstitial 
lesions in the right lung, presenting as thickened intra- and 
interlobular septa, mainly in the middle and lower parts of 
the right lung, and thickened bronchial walls. Moreover, in 
the mediastinum, an irregular soft tissue conglomerate was 
detected in the right tracheobronchial and subcarinal lymph 
nodes, with a homogeneous structure and density of +40 HU. 
The findings indicated intrathoracic lymphadenopathy and 
interstitial disease of the right lung with evidence of bullous 
emphysema (Fig. 2).

Owing to the lung CT findings, the patient was referred 
to a pulmonologist for further consultation, and a pulmonary 
function test was conducted. Decreased respiratory function 
of the lungs and restrictive and obstructive defects (forced 

expiratory volume in 1 second was 53%) were detected. In 
the absence of clinical manifestations, watchful waiting and 
consultation with an oncologist regarding the right kidney 
mass and mediastinal lymphadenopathy were recommended.

In 2023, after consultation with an oncologist, the patient 
was referred for laboratory tests (results within reference 
limits). As part of watchful waiting, chest, abdominal, and 
pelvic CT was performed with intravenous contrast. The scan 
showed persisting decreased volume of the right lung with 
significant interstitial abnormalities, ground-glass opacity, 
and cysts in the affected lung. No changes from the previous 
scan dated 2020 were noted.

Arterial and venous phase scanning along the margins 
of the right main bronchus revealed multiple dilated, 
tortuous arterial and venous vessels (bronchial and 
intercostal) in the intrathoracic lymph nodes; without 
contrast enhancement, they were previously interpreted as 
manifestations of intrathoracic lymphadenopathy (Fig. 3). 
The decreased diameter of the right pulmonary artery to 
7 mm (vs. 14 mm on the contralateral side) and absence 
of contrast enhancement in the right pulmonary veins were 
clearly visualized in the three-dimensional reconstruction 
of the heart (Fig. 4).

DISCUSSION
Pulmonary vein atresia is a rare congenital malformation, 

with an incidence of 1.7 cases per 100,000 children aged 
>2 years [3]. It is believed to occur during intrauterine 

Fig. 1. Lung X-ray. Decreased volume of the right lung; a shaded 
ill-defined lesion in the lower part of the right lung field (white 
arrow).
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development when the common pulmonary vein fails to 
incorporate into the left atrium [4–6]. In most cases, this 
abnormality is diagnosed in infants and young children with 
recurrent pneumonia and/or hemoptysis [1, 7, 11]. This 
malformation can occur on either side, without left or right 
predominance, and is often associated with a cardiovascular 
disease, as in our patient with a history of heart surgery in 
childhood. Additionally, in our case, indirect signs of tricuspid 
regurgitation were detected, such as blood reflux into the 
hepatic portion of the inferior vena cava and hepatic veins.

In adults, the main complaints include shortness of breath 
on exertion and hemoptysis, often associated with pulmonary 
hypertension [5]. However, in rare cases, the disease may be 
asymptomatic [3, 8].

In 50% of cases, pulmonary vein atresia is isolated; 
in the remaining cases, it is associated with other 
malformations, such as pulmonary artery hypoplasia, 
resulting in hypoperfusion and decreased size of the 
affected lung [9, 12]. Pulmonary vascular malformations 
cause vascular collaterals to form, characterized by 
dilated intercostal and bronchial arteries and veins. They 
fuse with newly formed vessels, resulting in thickened 
interlobular septa, perifissural lesions, and ground-glass 
opacity as a manifestation of lymphostasis and venous 
congestion [2, 9]. When blood flow in individual capillaries, 
small arteries, and veins stops and the vascular network 
is dilated and blood overflows into these vessels due to 
impaired normal outflow, the affected lung parenchyma is 

Fig. 2. Computed tomography of the lungs; (a, b) axial plane; (c) sagittal plane; (d) coronal plane. The volume of the right lung is decreased. 
White arrows: thickened interlobular interstitium. Yellow arrows: lung cyst. Green arrow: homogeneous soft tissue conglomerate with a 
density of +40 HU in the mediastinum. Computed tomography in 2023 showed no changes over time.
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Fig. 3. Computed tomography of the lungs; (a, b) axial 
plane; c: coronal plane. White arrows: multiple vascular 
collaterals along the bronchial contour. Black arrow: 
hypoplasia of the right pulmonary artery.

Fig. 4. Absence of the right pulmonary veins (white arrows); 
(a) computed tomography of the lung in the coronal plane; 
(b) computed tomography of the lung in the axial plane; 
(c) three-dimensional reconstruction of the heart.
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inadequately supplied with blood. Consequently, the lung 
tissue is compacted, and the alveolar capillary membrane 
and interalveolar septa thicken due to increased connective 
tissue proliferation. This leads to impaired pulmonary gas 
exchange and hypoxemia [10].

In the present case, cysts were found in the affected 
lung. This was not an incidental finding, but a consequence 
of the destruction or underdevelopment of capillary 
networks at the alveolar level due to insufficient blood 
supply [2, 7].

Among the primary noninvasive diagnostic methods for 
congenital cardiovascular abnormalities, echocardiography 
is crucial for determining anatomical variability, size of the 
main pulmonary vessels, and blood supply parameters. In the 
present case, this examination was scheduled; however, the 
patient did not show up.

A standard chest X-ray may show the decreased 
volume of the affected lung and increased pulmonary 
vascularity due to the reticular component. Follow-up 
noninvasive diagnostics may include CT angiography and 
heart magnetic resonance imaging (MRI) [9]. In our case, 
heart MRI was not performed because CT visualized both 
venous and arterial abnormalities, allowing the diagnosis 
of venous insufficiency without using other modalities. 
Moreover, contrast-enhanced CT showed the absence of 
pulmonary veins, pulmonary artery hypoplasia, decreased 
size of the right lung, and interlobular septa thickening due 
to venous congestion.

Unilateral pulmonary venous atresia is a rare congenital 
malformation often confused with secondary malignancy, 
pneumonia, and pulmonary tuberculosis [3, 9]. In case of 
clinical symptoms, pneumonectomy or lung transplantation 
is recommended [9].

CONCLUSION
Unilateral pulmonary vein atresia is a rare congenital 

malformation that is often associated with other 
cardiovascular abnormalities. A rare case of combined 
asymptomatic congenital malformations of the pulmonary 
vessels in a young man is presented. In some cases, 
mediastinal and pulmonary lesions found in such patients 
may be misinterpreted as a manifestation of pneumonia, 
pulmonary tuberculosis, or cancer. However, a combination 
of radiologic signs on contrast-enhanced chest CT may be 
beneficial in the early diagnosis of this malformation.
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