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Unilateral Pulmonary Vein Atresia: Shekis
Difficulties of Radiological Diagnosis
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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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OAHOCTOPOHHAA aTpe3ns NEroYHbIX BeH:
CJI0XXHOCTH Jly4eBOM AUArHOCTUKM
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AHHOTALMA

ATpe3usi NEroyHbIX BeH — PEeAKWUiA MOPOK Pa3BUTMA, KOTOPLIA MOXKET BO3HWMKATb KaK M30JIMPOBaHHO, TakK M B COYETaHUM
C ApYrYMU BPOKAEHHLIMWA MOPOKaMU Pa3BUTMA CEpPAEYHO-COCYAMCTON CUCTEMBI, HaNpUMep, C TaKUM KaK runonnasua ne-
rO4HOM apTepuun. ATpesns NEroYHbIX BeH NPUBOLMT K U3MEHEHMAM B paboTe cepAeyH0-cocyamucTon cucTeMbl. [laHHbIA no-
POK pasBMTUS Yallle AMArHOCTUPYeTCSA B MNIAZEHYECKOM M paHHEM [ETCKOM BO3pacTeM BBUAY PELMAMBMPYIOLLMX 3MU30L0B
MHEBMOHWM M KPOBOXapKaHbsi. Bo B3pociioM Bo3pacTe aTpesuns NIEFOYHbIX BEH BCTPEYAETCS HAMHOTO PEXKE, KIMHUYECKH Xa-
PaKTEPU3YETCA TaKUMU NPOABSIEHNSMM, KaK 0AbILLUKA NPY GU3NYECKON Harpy3Ke U KpoBoXapKaHbe. OfHaKO B pefiKuX Cyqasnx
KIIMHUYECKUE CUMMTOMBI OTCYTCTBYIOT, MPW 3TOM M3MEHEHWUA B NapeHXUMe NIEMKMUX HOCAT HecneunpuIecKuii XapaKTep, BBUAY
Yero MoryT ObiTb OLLIMOOYHO pacLeHeHbl KaK NPOSIBEHUS Pa3fMYHbIX IEFOYHbIX 3aD01IeBaHUIA B TOM YKCIe BOCMANMTESNBbHO-
ro reHesa. B npefcTaBneHHoON cTaTbe OMMCAHO KIMHMYECKOEe HabMlofeHue COYeTaHUs OLHOCTOPOHHEN aTpe3nuy NErOYHbIX
BEH C rWMoniasuen NEro4HON apTepun U UHTEPCTULMANBHBIMU U3MEHEHUSMW B TUMOMN/Aa3MPOBAaHHOM JIETKOM Y MOMOAOro
MY)X4YMHbI Be3 anob co CTOpoHbI opraHoB AblxaHus. latonorun Bnepsoie BbisBNeHbI B 21 rof N0 AaHHLIM KOMMbHOTEPHOM
TOMOrpaduu C KOHTPACTHLIM YCUIIEHUEM.

KnioueBble cioBa: aTpesus; NEroyHble BeHbI; TMNONa3ns; NEFOYHbIE apTEPUM; HUXKHSAA N0NAs BEHA; KIIMHUYECKUIA ClyYai;
KOMrbloTepHas ToMorpadms.

Kak uutupoBatb:

Yapwkosa B.B., Heuaes B.A., Kynukosa E.A., t0avH AJ1. OBHOCTOpOHHAS aTpe3ns NErOYHbIX BeH: CIIOXHOCTM NyyeBoi anarHocTuky // Digital Diagnostics.
2024.T.5,N° 2. C. 361-369. DOI: https://doi.org/10.17816/DD619643

Pykonucb nonyyena: 25.10.2023 Pykonucb opno6peHa: 06.02.2024 Ony6nukoBaHa online: 25.06.2024
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3xo-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD619643
https://doi.org/10.17816/DD619643

CASE REPORTS Vol. 5 (2) 2024 Digital Diagnostics

DOI: https://doi.org/10.17816/DD619643

EUBHRREKIDEH - BEHSERFRAYAMERE

Veronika V. Zharikova', Valentin A. Nechaev', Evgenia A. Kulikova', Andrey L. Yudin?

! Moscow City Oncological Hospital No. 1, Moscow, Russia;
2 The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russia

LE

BRI R IL I, RERTHAR TS5 FA e R L PR LR
A I e AP 22 3 B B AR R SRR 288 LI UMM 5L
AN AR LTS ITEEOK . 2E RS, IRIKEA A ST SR 2. 2ENR L, SRy
SN EAEAS L. AR, AR D BRI AT IR, iRt . BRSSO
R, TR 2R S R 00, IR AOTERERIA. A SCHIA RO — 4 NP
AR BRI TR R SR B AR A BRI 5 T I RS . i
SR S HURTZ A ECRDLRHARLE 21 %,

SR B BN KT BREUBK: RIS IR LR

5l A4

Zharikova VV, Nechaev VA, Kulikova EA, Yudin AL. B0 it &% ik P14 JBCEH2 Wi (K0 Xk & Digital Diagnostics. 2024:5(2):361-369.
DO: https://doi.org/10.17816/DD619643

Wl : 25.10.2023 5% 06.02.2024 RAGHY: 25.06.2024
&
ECOeVECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2024

363


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/DD619643
https://doi.org/10.17816/DD619643

364

CASE REPORTS

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 (pT3NOMO) 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
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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

L

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].
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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, 91. 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; (g, 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].
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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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