Scholars Journal of Medical Case Reports

Abbreviated Key Title: Sch J Med Case Rep
ISSN 2347-9507 (Print) | ISSN 2347-6559 (Online)
Journal homepage:_https://saspublishers.com

3 OPEN ACCESS

Radiology

Right Pulmonary Artery Agenesis Revealed by Chest CT: A Case Report

I. Zouidine", Y. Bouktib?, A. El Hajjami!, B. Boutakioute!, M. Ouali Idrissi*, N. Cherif Idrissi EI Guennouni®

'Radiology Department, ARRAZI Hospital, Mohammed VI University Hospital, FMPM, Cadi Ayad University,

Marrakech, Morocco

DOI: https://doi.org/10.36347/sjmcr.2025.v13i11.046

*Corresponding author: . Zouidine

| Received: 26.09.2025 | Accepted: 16.11.2025 | Published: 22.11.2025

Radiology Department, ARRAZI Hospital, Mohammed VI University Hospital, FMPM, Cadi Ayad University, Marrakech, Morocco

Case Report

Background: Unilateral pulmonary artery agenesis (UPAA) is a rare congenital vascular anomaly resulting from an
embryologic failure of the sixth aortic arch to connect with the pulmonary trunk. Its clinical presentation is variable,
ranging from severe respiratory symptoms in childhood to incidental discovery in asymptomatic adults. We report the
fortuitous detection of this condition in an adult male who presented with grade 1l dyspnea and chest pain lasting for
one week. Contrast-enhanced chest CT revealed absence of the right pulmonary artery with ipsilateral pulmonary
hypoplasia. This case underscores the key role of CT scan in identifying rare vascular anomalies, even in mildly

symptomatic patients.
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INTRODUCTION

The unilateral agenesis of a pulmonary artery
represents an  exceptionally  rare  congenital
malformation, with a reported prevalence of about 1 per
200,000 individuals. [1]. This vascular anomaly was
originally described by Frentzel in 1868 [2].

Although unilateral pulmonary artery agenesis
can occur as an isolated defect, it is more commonly
accompanied by various cardiovascular anomalies [3,4].

CASE PRESENTATION

A 40-year-old male presented with grade Il
dyspnea and a one-week history of chest pain. He had no
significant past medical history and no history of
cardiovascular disease. Physical examination revealed
normal vital signs, with slightly reduced breath sounds
over the right lung.

A contrast-enhanced chest CT scan was
performed. Imaging revealed absence of the right
pulmonary artery (Figure 1), associated with significant
mediastinal and subpleural collateral circulation arising
from the bronchointercostal trunk, right internal
mammary and phrenic arteries, as well as a
subdiaphragmatic collateral originating near the origin of

the right renal artery. There was also hypoplasia of the
right lung, which demonstrated areas of perfusion
abnormalities. No associated cardiac anomalies were
identified.

The findings were consistent with right
pulmonary artery agenesis with extensive compensatory
collateral circulation. The patient was advised regular
clinical and functional follow-up to monitor respiratory
status and overall pulmonary function.

Figure 1: Axial contrast-enhanced chest CT
demonstrates absence of the right pulmonary artery.
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Flgure 2 Contrast enhanced chest CT in axial and coronal planes demonstrates medlastlnal and subpleural
collateral circulation arising from the right internal mammary artery, the bronchointercostal trunk, and a
subdiaphragmatic collateral originating near the origin of the right renal artery (arrow)

Figure 3: Axial contrast-enhanced chest CT showing collateral circulation arising from the right inferior phrenic

Figure 4: Chest CT in the parenchymal window, axial and coronal planes, showing reduced volume of the right
lung with thickening of septal and non-septal lines, associated with perfusion abnormalities

Di1scuUsSION

Unilateral ~ pulmonary  artery  agenesis
constitutes a rare congenital anomaly, representing only
approximately 1% of congenital heart malformations [5].

Embryologically, pulmonary artery agenesis
results from a failure of migration and rotation of the
primitive sixth aortic arch. Right-sided agenesis is
generally not associated with cardiac anomalies and is
therefore considered an isolated form of unilateral
pulmonary artery agenesis [6,7].

In contrast, left-sided agenesis is frequently
accompanied by congenital cardiac abnormalities,

making it a non-isolated variant and often necessitating
early diagnosis and surgical correction during childhood
[6,7].

Congenital ~ pulmonary  artery  agenesis
accompanied by pulmonary hypoplasia has been
attributed to a range of factors, including chromosomal
anomalies, maternal vitamin A deficiency, intra-uterine
infections, and environmental exposures [8].

The clinical presentation of pulmonary artery
agenesis is highly variable. Most patients present with
recurrent pulmonary infections, reduced exercise
tolerance, and exertional dyspnea. Hemoptysis and signs
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of pulmonary hypertension are observed in
approximately 20% of cases [3].

Pulmonary hypertension commonly emerges
early in the disease course and is identified in up to 25%
of patients at the time of initial assessment. Its presence
constitutes a significant adverse prognostic marker,
being strongly associated with reduced long-term
survival [5].

Hemoptysis in patients with unilateral
pulmonary artery agenesis is attributed to the
development of extensive systemic collateral circulation.

Notably, 13-30% of patients may remain
asymptomatic, leading a benign course and only being
diagnosed in adulthood [3, 11].

Multiple diagnostic modalities are therefore
frequently required to establish a definitive diagnosis. On
chest radiography, variable features may be observed,
including absence of the hilar shadow, reduced
pulmonary vascular markings, a small ipsilateral
hemithorax, and displacement of the heart and
mediastinum toward the affected side, often
accompanied by elevation of the ipsilateral
hemidiaphragm [12]. Echocardiography can assist in
establishing the diagnosis and in evaluating the presence
and severity of associated pulmonary hypertension. Both
CT and MRI provide detailed anatomical
characterization of unilateral pulmonary artery agenesis.

CT angiography remains the gold-standard
modality and the preferred technique for confirming the
diagnosis of unilateral pulmonary artery agenesis. It also
enables detailed visualization of collateral vessels
originating from the descending thoracic aorta via
bronchial, intercostal, and subdiaphragmatic branches,
as well as from the subclavian or coronary arteries. In
most cases, the affected lung is predominantly perfused
by the bronchial arteries [13].

The radiographic differential diagnosis of
pulmonary artery agenesis includes chronic pulmonary
thromboembolism, Swyer-James syndrome, large-vessel
vasculitis (such as Takayasu arteritis or giant cell
arteritis), Behget’s disease, lobar atelectasis, post-
lobectomy status, and pulmonary agenesis. Among
these, the exclusion of unilateral chronic
thromboembolism is particularly critical in adults, as it
can also present with ipsilateral pulmonary artery
stenosis and the development of collateral circulation
[14].

In terms of management, asymptomatic patients
typically do not require any intervention. However, those
presenting with recurrent hemoptysis or pulmonary
infections may necessitate surgical treatment, such as
lobectomy or pneumonectomy [15].

CONCLUSION

Right pulmonary artery agenesis is an
uncommon congenital anomaly that may remain
clinically silent and be discovered incidentally in
adulthood. Contrast-enhanced chest CT plays a crucial
role in establishing the diagnosis and assessing
associated pulmonary and vascular changes. Awareness
of this rare entity is essential for accurate interpretation
of chest imaging and appropriate patient management.
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