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Abstract

Pulmonary agenesis is a rare developmental malformation that presents with nonspecific respiratory symptoms, a small
hemithorax, and unilateral absence of breath sounds. Diagnaosis is based on clinical suspicion and imaging findings.
Radiological workup is essential for diagnosis and helps to distinguish pulmonary agenesis from other developmental
malformations, such as pulmonary atresia and aplasia, and acquired conditions, such as foreign bodies and pneumonia.
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Case Summary

A twin female toddler born at 32 weeks
of gestation presented with tachypnea on
exertion. The toddler’s medical history
includes a vascular ring, gastrostomy tube
dependence, and agenesis of the left lung
and pulmonary veins.

Imaging Findings

Chest radiograph (Figure 1) demonstra-
ted a hyperinflated right lung with a
mediastinal shift toward an opaque and
smalllefthemithorax. There was no visible
aeration of the left tracheobronchial tree.
Contrast-enhanced CT (CECT) (Figure 2)
displayed leftward mediastinal shift, with
the absence of the left lung and pulmonary
vasculature. Bronchoscopy confirmed
absence of the left mainstem bronchus.

Diagnosis

Pulmonary agenesis.

The differential diagnosis for tachypnea
on exertion includes respiratory pathology
such as bronchopulmonary dysplasia,
asthma, and pneumonia. Nonrespira-
tory causes include developmental
heart defects and metabolic disturb-
ance. The differential diagnosis for
radiographic imaging demonstrating an
opaque hemithorax with contralateral
lung hyperinflation includes pulmonary
agenesis, pulmonary aplasia, atelectasis,
and pneumonectomy.

Discussion

Pulmonary agenesis (PA) is a devel-
opmental malformation with absence
of one or both lungs, bronchi, pul-
monary parenchyma, and vasculature.
This developmental anomaly should not
be confused with pulmonary atresia,

a heart valve defect resulting in an
absent pulmonary valve. While bilat-
eral pulmonary agenesis may occur, it
is not compatible with life. Patients
with unilateral agenesis have a variable
prognosis, with 50% dying within the
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Figure 1. Chest radiograph showing a
hyperinflated right lung. The left hemithorax
is small, and there is a complete leftward
mediastinal shift. The right mainstem
bronchus (arrow) is visible. There is no visible
left mainstem bronchus.

first 5 years of life and others having a
normal lifespan with minimal symp-
toms.”® Mortality rates in patients with
unilateral pulmonary agenesis vary based
on the presence of recurrent infections,
associated malformations, and the side of
agenesis. Right-sided pulmonary agenesis
has a higher risk of mortality due to
more pronounced mediastinal shift and
resultant tracheal compression.”
Pulmonary agenesis is rare, occurring
in 1in 10,000-15,000 births.® Unilateral
pulmonary agenesis occurs on the right
and left sides with equal frequency. It may
occur in isolation or as part of a group
of related developmental malformations,
with the latter portending a worse
prognosis.® If not diagnosed in utero,
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Figure 2. (A) Axial contrast-enhanced CT of the chest in lung windows showing a hyperinflated
right lung and absence of the left lung. There is a leftward shift of the heart and mediastinum.
(B) Axial contrast-enhanced CT of the chest in soft tissue windows showing the right pulmonary
artery (arrow) and absence of the left pulmonary artery. (C) Coronal minimum intensity projection
image and (D) 3D-reformatted image of the airway highlighting the trachea and right mainstem
bronchus. The right lower lobe bronchus (arrow) arises from the mainstem bronchus. There is no

left mainstem bronchus.

patients may present with nonspecific

symptoms. An ultimate diagnosis is
made with chest imaging. Radiological
workup begins with a chest radiograph,
which shows a hyperinflated contrala-
teral lung and a small hemithorax with
ipsilateral mediastinal shift.* Transthora-
cic echocardiogram with Doppler may
also be utilized to evaluate for agene-

sis of pulmonary vasculature on the
affected side.

Diagnosis is confirmed with CECT
displaying a single mainstem bronchus,
unilateral absence of lung parenchyma,
compensatory hyperinflated contralateral
lung, and a single-branch pulmonary
artery. CT can also highlight tracheobron-
chial branching abnormality.* Intrave-
nous contrast can demonstrate associated
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vascular abnormalities such as pulmo-
nary artery hypoplasia, right aortic arch,
anomalous venous return, septal defects,
and Tetralogy of Fallot.

Of note, CECT may also help dis-
tinguish unilateral pulmonary agenesis
from the similar, yet distinct unilateral
pulmonary aplasia. While both malforma-
tions involve the absence of pulmonary
parenchyma and vasculature, pulmonary
aplasia maintains 2 mainstem bronchi,
one of which ends in a blind-ended
pouch. This is due to developmental arrest
occurring at a later stage in fetal lung
development after the formation of the
mainstem bronchi.

Although bronchoscopy is not necessary
for confirming the diagnosis of pulmonary
agenesis, it may be used instead of imaging

if the differential diagnosis includes other
causes of unilateral absence of breath
sounds.”, * If bronchoscopy is performed,
the absence of a mainstem bronchus on
the affected side confirms the diagnosis of
unilateral pulmonary agenesis.

Respiratory insufficiency may occur
in patients with unilateral pulmonary
agenesis due to recurrent respiratory
infections, tracheal compression, and
pulmonary hypertension.>* Because
infection is a significant source of
morbidity, patients may be treated
with prophylactic antibiotics. Addition-
ally, because mediastinal shift may lead
to tracheal kinking and compression,
tracheal stenting or tracheoplasty may
be performed to improve aeration of
the lung.’

The outcome of children with PA is
variable and is associated with associated
anomalies and the degree of respiratory
failure. In general, over 50% of infants die
by age 5 years, with about a third passing in
the first year. In contrast, children with
no associated malformations often live
into adulthood.

Conclusion

Pulmonary agenesis is a rare devel-
opmental malformation that presents
with nonspecific respiratory symptoms,
a small hemithorax, and unilateral
absence of breath sounds. Diagnosis is
based on clinical suspicion and imag-
ing findings. Radiological workup is
essential for diagnosis and helps to
distinguish pulmonary agenesis from
other developmental malformations, such
as pulmonary atresia and aplasia, and
acquired conditions, such as foreign
bodies and pneumonia.
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