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ABSTRACT
This case of a unilateral pulmonary hypoplasia in a newborn with severe respiratory distress demonstrates the importance of 
early chest computed tomography angiography in diagnosing congenital lung malformations. Rapid, accurate diagnosis enables 
appropriate neonatal intensive care unit support and informs prognosis, highlighting the value of imaging in neonatal respira-
tory emergencies.

1   |   Introduction

Congenital pulmonary hypoplasia is a rare and serious condi-
tion characterized by incomplete lung development, affecting 
one or both lungs in the fetus [1–3]. This lung hypoplasia oc-
curs in approximately 9–11 per 10,000 live births, with a high 
mortality rate of 71%–95% [3, 4] and may arise independently or 
alongside other anomalies [5].

In neonates, the lungs are essential for gas exchange to transi-
tion from intrauterine life. Hypoplasia disrupts this, leading to 
respiratory distress and potentially fatal outcomes within the 
first 48 h. Causes are not fully understood and are thought to be 
idiopathic or multifactorial, involving genetic factors or intra-
uterine issues like oligohydramnios or chromosomal anomalies 
[3, 6, 7].

Antenatal ultrasound may identify hypoplasia by revealing tho-
racic size discrepancies and structural anomalies. Diagnosing 

pulmonary hypoplasia postnatally, especially in a three-
week-old neonate, requires thorough evaluation and imaging. 
Management demands a multidisciplinary approach, including 
immediate ventilatory support, with surgical interventions con-
sidered as appropriate. We herein report a case of congenital pul-
monary hypoplasia in a term neonate from Uganda.

2   |   Case History/Examination

We present a case of a 3-week-old male neonate, weighing 3.0 kg, 
born at term via an uncomplicated vaginal delivery to a 26-year-old 
primigravida mother. The prenatal period was uneventful, and 
there were no reported maternal infections or exposures nor a 
recall of any family history of congenital lung or respiratory dis-
orders. Prenatal ultrasound examinations were non-informative; 
this was a verbal report from the mother that her antenatal scan 
did not reveal any fetal anatomical anomalies. It was not ascer-
tained at what gestational age the scans were done, who performed 

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

© 2025 The Author(s). Clinical Case Reports published by John Wiley & Sons Ltd.

https://doi.org/10.1002/ccr3.71383
https://doi.org/10.1002/ccr3.71383
mailto:
https://orcid.org/0009-0003-5035-9361
https://orcid.org/0000-0003-0768-1315
https://orcid.org/0000-0003-4515-8517
mailto:bpeabuddy@gmail.com
http://creativecommons.org/licenses/by/4.0/


2 of 5 Clinical Case Reports, 2025

the scans, what they were interested in finding, and whether an 
anatomy scan was performed at the right gestational age.

Mother reports that he did not cry immediately after birth and 
shortly after developed breathing problems that required imme-
diate resuscitation and was transferred to the neonatal inten-
sive care unit (NICU) for further evaluation and management. 
While in the NICU, the baby had been on ventilatory support 
to assist with his breathing and unspecified antibiotics. Despite 
the intervention, his respiratory distress persisted, and oxygen 
saturation levels remained suboptimal.

The clinical exam findings were extracted from the patient chart 
while still under the care of the NICU team, which consisted 
of paediatricians, intensivists, surgeons, and neonatal nurses. 
The exam findings pointed towards a pulmonary cause, such as 
respiratory distress syndrome, meconium aspiration syndrome, 
congenital pneumonia, and pulmonary hypoplasia.

Complete Blood Count results showed normal white blood 
cell count for age and no signs of infection. Arterial Blood 
Gas Analysis demonstrated significant hypoxemia and respi-
ratory acidosis. Following the patient's clinical presentation, 

further radiological evaluation with a Computed Tomography 
Angiogram (CTA) of the chest was conducted.

The CTA findings (Figure  1) demonstrated significant right 
lung hypoplasia, evidenced by severe deficiency of the right lung 
and an ipsilateral mediastinal shift. Additionally, the right lung 
exhibited extensive fibrosis, with the left lung compensatorily 
hyperinflated and crossing the midline (Figure  2). There was 
also a globally enlarged heart with a prominently dilated main 
pulmonary artery (Figure 1).

The CTA images revealed no evidence of an intracardiac shunt, 
diaphragmatic defects, or pleural effusions, and the levocardia 
remained intact, with the aortic arch positioned on the left and a 
normal single superior vena cava (SVC) observed (Figure 1). The 
axial slices at the level of the lung apices and ventricles provided 
further insights into the left lung's hyperinflation and right lung 
hypoplasia, showing ground-glass opacities, consolidation and 
fibrosis across multiple segments bilaterally, the right worse 
than the left (Figure 2).

Additionally, a close examination of the great vessels (Figure 3) 
illustrated an enlarged main pulmonary trunk, with a 

FIGURE 1    |    (A, B C) Post I.V contrast CT images of the chest, (A) Coronal reformat, (B, C) Axial cuts, soft tissue window. There is severe deficien-
cy of the right lung with mediastinal shift to the ipsilateral side, a globally enlarged heart with a notably dilated main pulmonary artery (star in image 
A) but the levocardia is maintained with a left-sided aortic arch noted and normal mono SVC. Image C shows the mediastinal shift and reduced right 
lung volume. There was no intracardiac shunt noted. No diaphragmatic defects or pleural effusions are noted.
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pulmonary-to-aortic diameter ratio exceeding 1.6. The right pul-
monary artery was noted to be slightly smaller than the left, and 
while right-sided rib crowding was evident, no significant bony 
structural abnormalities were identified. With these findings, 
pulmonary hypertension was suspected due to radiological find-
ings of disproportionate aortic-to-main pulmonary artery ratio; 
no echocardiography was done on the patient.

No other structural abnormalities were detected in the scan; 
however, hepatomegaly was observed during the evaluation of 
other organs. No other comorbidities were identified since the 
renal function tests were normal and the CTA did not show any 
anomalies of the renal parenchyma. The renal function tests 
were within normal ranges.

3   |   Differential Diagnosis

In neonates presenting with severe respiratory distress and cy-
anosis, it is essential to differentiate congenital pulmonary hy-
poplasia from other conditions that may mimic its presentation. 
The differential diagnosis included congenital diaphragmatic 
hernia (CDH), which can present with similar respiratory symp-
toms due to impaired lung development. CDH can often be ruled 
out with imaging that shows diaphragm integrity, as was done 
in this case. Other differential considerations included congen-
ital lobar emphysema, which may cause respiratory distress 

and hyperinflation but typically presents with lobar over infla-
tion rather than hypoplasia. Pulmonary sequestration, another 
anomaly with aberrant lung tissue development, can also cause 
respiratory symptoms but is typically associated with an anoma-
lous blood supply. In this case, imaging showed no such aberrant 
vasculature. Congenital heart disease was also considered in ne-
onates with persistent hypoxemia; however, the absence of car-
diac structural abnormalities on imaging helped narrow down 
the diagnosis to unilateral pulmonary hypoplasia. Respiratory 
distress syndrome, meconium aspiration syndrome, congenital 
pneumonia were also considered as possible differentials.

4   |   Conclusion and Results (Outcome and 
Follow-Up)

This case of unilateral congenital pulmonary hypoplasia in a 
three-week-old neonate highlighted the importance of prompt 
and accurate diagnosis in neonates presenting with severe re-
spiratory distress. CTA was crucial in confirming the diagnosis 
by identifying significant hypoplasia of the right lung, compen-
satory hyperinflation of the left lung, and pulmonary hyperten-
sion. Despite ventilator support in the neonatal intensive care 
unit, the neonate's respiratory function remained compromised, 
and no surgical intervention was planned at this stage due to 
the poor prognosis. Follow-up in this case included continued 
supportive care to manage respiratory distress and routine 

FIGURE 2    |    (A, B) Chest CT images in axial slices, lung window at the level of the lung apices and the ventricles respectively. The right lung is 
hypoplastic and the left lung is hyperinflated, crossing the midline. There are ground-glass opacities, consolidations and fibrosis bilaterally, the right 
side worse than the left.



4 of 5 Clinical Case Reports, 2025

monitoring for any potential complications related to pulmo-
nary hypertension and compromised lung function. The patient 
passed a few weeks later while still in NICU. The cause of death 
was not ascertained since the parents declined an autopsy. This 
case shows the critical role of advanced imaging in guiding 
management and setting realistic expectations for outcomes in 
neonates with congenital pulmonary hypoplasia.

5   |   Discussion

Congenital lung hypoplasia is a rare entity arising from under-
development of one or both lungs during fetal growth. Unilateral 
congenital pulmonary hypoplasia, as in our case, is an even 
rarer occurrence that may occur in isolation, or with other syn-
dromes [3, 6, 8]. The pathophysiology of pulmonary hypoplasia 
is still debatable but some literature suggests it is due to lung 
insult in the fetal stage of life [3] agreeing with our case who 
was born with the condition. We cannot rule out with certainty 
that the lung could have been underdeveloped due to some other 
cause, with the resulting abnormal vascular resistance/pressure 
explaining the dilated left pulmonary artery. In essence, lung 
underdevelopment can result in vascular underdevelopment and 
vice versa. With an incidence of 9–11 per 10,000 births, there is 
no reported sex predilection and frequency occurs in males and 
females alike [2, 4, 7].

The causes of pulmonary hypoplasia in this neonate could not 
readily be ascertained but we postulate that the baby could 
have had a vascular insult to the pulmonary arteries affecting 
the right more than the left with resulting lung injury and this 
can be explained by the discrepancy in sizes of the right and 
left pulmonary arteries. Studies have in fact reported vascular 

compromise in fetal life since bronchopulmonary segments de-
velop relative to each other [6, 9, 10]. Other causes of pulmonary 
hypoplasia could not be confirmed like genetic causes due to the 
lack of infrastructure for conducting tests in the country, prior 
maternal-fetal infection with cytomegalovirus, or chromosomal 
anomalies since the tests were not done; we however ruled out 
congenital diaphragmatic hernia, abdominal wall defects, skel-
etal dysplasia and intrathoracic masses by the CTA which are 
noted by some literature [2, 3, 10].

Clinical presentation of congenital lung hypoplasia is nonspe-
cific but a high index of suspicion should be held when the ne-
onate develops respiratory distress immediately after birth that 
does not improve with other interventions such as ventilation, 
surfactant administration etc. [1, 4, 7]. Other signs in the case 
discussed here included suboptimal oxygen saturation, an aci-
dotic picture of the arterial blood gases and absence of fever sug-
gestive of a non-infectious process which have all been reported 
in similar studies [1, 3, 6].

CTA has emerged as a valuable imaging modality in the eval-
uation of congenital lung hypoplasia due to its high-resolution 
imaging capabilities and ability to provide detailed information 
about lung structures and vascular anatomy, but judicious use 
should be applied on a case-by-case basis [1, 5, 6]. In the case of 
our 3-week-old neonate, CTA was employed as part of the diag-
nostic workup during his NICU stay to confirm the presence and 
extent of lung hypoplasia. CTA was selected primarily because 
the imaging unit is located adjacent to the NICU, allowing for 
quicker and safer imaging of the critically ill neonate. The lower 
cost of CTA compared to MRA was a secondary consideration. 
However, in this particular case, the patient's family would not 
have been able to afford MRA regardless. This highlights the 

FIGURE 3    |    A post IV contrast CT of the chest, an axial slice at the level of the great vessels, soft tissue window which is demonstrating a visibly 
enlarged main pulmonary trunk with a pulmonary trunk to aortic ratio of more than 1.6. The right pulmonary artery is also slightly smaller than the 
left pulmonary artery. With the exception of right-sided rib crowding, there were no overlying bony structural defects noted.
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need to improve the integration of MRI services into NICUs, 
especially in facilities like ours, where both access and afford-
ability remain significant barriers. The ALARA principle was 
used; as low as reasonably achievable for informative images to 
be obtained and since it was not yet determined what the cause 
of distress was, both the chest and abdomen were included in the 
region of interest. The procedure allowed for a comprehensive 
three-dimensional visualization of the neonate's lung paren-
chyma, bronchial tree, and pulmonary vasculature such as pul-
monary artery dilatation, stenosis or hypoplasia enabling a more 
precise evaluation compared to conventional imaging techniques 
like chest X-rays. It is worth noting that the clinical benefits of 
CTA in confirming the diagnosis and guiding management deci-
sions often outweigh the risks when performed judiciously.

The findings from CTA in this case were a reduced lung volume 
of the right lung with ipsilateral shift of mediastinal structures, 
fibrotic changes and consolidation, an enlarged main pulmo-
nary trunk with an intact diaphragm, thoracic cage arrange-
ment which is a pointer towards primary congenital unilateral 
pulmonary hypoplasia complicated by consolidative fibrosis and 
pulmonary hypertension. These findings are agreeable to most 
existing literature regarding congenital pulmonary hyperplasia 
as well as the potential complications [3, 5–7, 11].

The prognosis of the neonate was poor as he did not improve 
despite the NICU interventions and no surgical plan was imple-
mented. The child died a few weeks later while still in the NICU. 
We note the general poor prognosis and high mortality rate as-
sociated with this condition which tallies with current available 
literature [3, 4, 8].
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