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ABSTRACT

Lung agenesis and aplasia are uncommon congenital disorders that often manifest with breathing difficulty immediately after birth.
The outlook depends on which lung is impacted and whether there are accompanying anomalies. Early detection is largely reliant on
prenatal imaging. In this case series, we describe three patients—two with right lung agenesis and one with an underdeveloped left
lung—detailing their clinical features, disease course, and outcomes.
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INTRODUCTION

Lung agenesis is a rare congenital malformation characterised
by the complete absence of the lung parenchyma, bronchial
tree, and associated vasculature on one or both sides of the
thorax. This condition is classified as either unilateral or bilat-
eral. Bilaterallungagenesisisincompatible, whereas unilateral
agenesis may be compatible with life depending on compensa-
tory mechanisms and the presence of associated anomalies.
Right-sided agenesis typically carries a worse prognosis
because the right lung normally provides a greater proportion
of respiratory function." The reported incidence of pulmonary
agenesis ranges from 1to 3.1 per 100,000 live births.” In unilat-
eral cases, the contralateral lung often undergoes compensa-
tory hyperplasia to adapt functionally, and in rare situations,
affected individuals may remain asymptomatic well into adult-
hood.’Some cases are identified prenatally through ultrasound
or foetal magnetic resonance imaging (MRI), while others
present postnatally with respiratory distress or failure.

CASE 1:

A term neonate was reported to the Neonatal Intensive Care
Unit (NICU) of a local health facility with fever and respiratory
distress. He received intravenous antibiotics but did not
respond and was referred further. Chest x-ray (Figure 1)
displayed opacity in the right lung region.
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The NICU course was complicated by marked respiratory
distress needing invasive ventilation initially, followed by non-
invasive positive pressure ventilation, high flow nasal
cannula and low flow oxygen. Upon stabilisation, he had a CT
scan of the chest (Figure 2), which demonstrated a notable
right-sided cardio-mediastinal shift with hyperinflation of the
leftlung herniating into the right hemithorax. Trachea and left
bronchus were appreciated; however, right bronchus could
not be traced. Findings indicated right lung aplasia. Broncho-
scopy displayed difficulty in visualising the right main
bronchus and no tracheal rings or fistula. His 2D echocardiog-
raphy demonstrated an atrial septal defect (ASD). He was
discharged home after five days of hospital stay. The parents
were counselled to ensure good lung health and follow up with
acardiologistandapulmonologist.
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Figure 2: Right-sided cardio-mediastinal shift and hyperinflation of the
leftlung.

CASE 2:

A four and a half month baby boy was reported to the local
hospital with cough and low-grade fever. Past history revealed
atermdelivery and two past episodes of similarillness, and the
patient was treated for pneumonia. He was prescribed oral
antibiotics for seven days on his last visit, along with
a chest x-ray (Figure 3), which displayed right-sided opacity.
Follow-up, a week later, showed the same very high opacity,
and he was admitted. At this time, chest CT scan (Figure 4) was
ordered, and it displayed herniation of the left lung to the right
with obvious mediastinal shiftand the right main bronchus was
notvisualised.Bronchoscopydisplayedamembrane-likestruc-
ture covering the right main bronchus. 2D echocardiography
displayed a ventricular septal defect (VSD), and CT angiog-
raphy revealed right pulmonary artery agenesis. Comprehen-
sive counselling of the parents was done, but his condition
deteriorated, and he needed mechanical ventilation. He
remained on ventilatory support for four days and finally died
ofrespiratory failure.

CASE 3:

A 5-month baby boy was referred from a primary care hospital
with complaints of cough and breathing difficulty. He was in
severe respiratory distress with acidotic breathing and had air
entry ontheright side only. His chest x-ray (Figure 5) displayed
homogenous opacity on the left side of the lung. His CT scan of
the chest after initial stabilisation displayed reduced left lung
volume with a smaller bronchus, while heart and mediastinum
were pulled towardstheleftside.

Bronchoscopy displayed narrowing of the left bronchus. No
heart defect was seen on 2D echocardiography, and parents
were counselledindetailregardingtheillness.

Right lung opacity

Right main bronchus
not visualised

Figure 4: Failure to visualise right main bronchus due to the right lung
aplasia.
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Figure 5: Left-sided lung opacity and hyperinflationoftherightlung.
DISCUSSION

The first documented case was reported by De Pozze in 1673
when he accidentally found pulmonary agenesis in a female
cadaver. The condition has an incidence of 1 in 15,000 autop-
sies. The classification system initially introduced by Schwalbe
etal.*in 1912 and later updated by Boyden® in 1955, outlines
three forms of pulmonary underdevelopment; pulmonary
agenesis: A condition marked by a complete absence of the
lung, including the bronchus and pulmonary vessels. Pulmo-
nary aplasia: In this type, a rudimentary bronchus is present,
but no functional lung tissue is developed. Pulmonary hypo-
plasia: This refers to an incompletely developed lung that
retains both a bronchial structure and some degree of pulmo-
nary vasculature. Bilateral pulmonary agenesis, incompatible
with life outside the uterus, was first described by a paediatric
pathologist, Battista Morgagni.®

Clinical presentation varies and may include respiratory
distress, recurrent infections, or chest asymmetry. Aetiologies
includeembryologicaldefectsorinutero-vascularevents. Diag-
nosis relies on imaging modalities such as x-ray, CT, or MRI.
Early diagnosis and multidisciplinary management are key to
improved outcomes.

Advancements in imaging technology have made prenatal
diagnosis more feasible. Baiyyam et al. described how high-
resolution prenatal ultrasonography is able to detect antenatal
lung malformations.” Although ultrasound is effective in identi-
fying thoracic anomalies, MRI offers greater accuracy and
shows stronger correlation with postnatal diagnostic out-
comes. Cardiomediastinal shift may be a clue, butitis also seen
in other thoracicanomalies. Orellana-Donoso et al. published a
systematic review highlighting the associations of unilateral
lung agenesis with Cardiovascular, Gastrointestinal and
Skeletal malformations.® None of our three cases underwent
prenatalimaging.

Unilateral pulmonary agenesis is often diagnosed postna-
tally. Areview conducted in a 2022 by Fukuoka et al. included
259 cases. One hundred and thirty-seven cases were iden-
tified during the neonatal period, with 40 suspected
prenatally.” Mukherjee et al. present a case with unilateral
lung agenesis with multisystem involvement.'® Associated
anomalies were common, especially cardiovascular (40%),
skeletal (30%), gastrointestinal (20%), tracheal (20%), and
genitourinary anomalies (14%)."

Diagnostic imaging is critical. Chest x-ray may reveal total
opacity of one lung field with compensatory contralateral
hyperinflation. CT with 3D reconstruction confirms the diag-
nosis and subtype.Kane et al. presented a 2-month child with
unilateral pulmonary agenesis, which was incidentally found
afterthe patientwas admitted post-viral infection.™

Antenatal diagnosis plays a very importantrole in early detec-
tion and quick management of such patients. Miyano et al.
reported a case where antenatally, at 22 weeks of gestation,
the diagnosis of unilateral lung agenesis with oesophageal
atresia and tracheoesophageal fistula was made, and the
patient was managed immediately after birth with successful
postoperativerecovery.”

Bronchoscopy is a valuable diagnostic tool, but it was not
universally performed in all reported cases of pulmonary
aplasia/agenesis—its use varied depending on patient
stability, age, and the clarity ofimaging findings. As compared
to our patients, bronchoscopy was performed in a study
published by Singh et al., where a 15-year child with scoliosis
was diagnosed with pulmonary agenesis.” Another study
published by Astuti et al. mentioned a 48-year lady diagnosed
with hypoplastic left lung and hyperinflation of the right lung,
who presented with haemoptysis.** In older children, persis-
tent or recurrent localised pneumonia may be the first clue.
Misdiagnosis as foreign body aspiration has also been
reported.”

Management is supportive, focusing on the correction of life-
threatening or disabling anomalies. Prognosis has improved
with advancements in early detection and neonatal care.
Despite this, unilateral cases still carry a mortality rate. In the
present case series, one patient with right lung agenesis did
notsurvive.

This case series emphasises the importance of considering
lung agenesis/aplasia in infants/children with persistent uni-
lateral chest opacity and mediastinal shift. While a chest x-ray
canraise suspicion, a definitive diagnosis requires a CT or MRI
scan.'® Associated anomalies are common, as also noted in
this case series. Early diagnosis allows appropriate follow-up
and parental counselling.

PATIENTS’ CONSENT:
Informed consent was obtained from the attendants of the
patientsto publishthe data concerning these cases.
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