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ABSTRACT

We report two cases of unilateral pulmonary agenesis. Both patients, 4 months old male child (case 1) and 18
months old female child (case 2), presented with shortness of breath with recurrent respiratory infections in later.
Chest examination revealed impaired percussion note with absent breath sounds on affected side. CT chest with
coronal reformation revealed unilateral absence of lung parenchyma with ipsilateral absent bronchus in case 1
and rudimentary in case 2. Survey of associated congenital abnormalities revealed horseshoe kidney in one

patient (casel). We report these cases with special emphasis on MDCT with 3D reformation.
Key Words: Pulmonary agenesis, MDCT, Associated anomalies

Introduction _____

Lung agenesis is a rare congenital anomaly, is often
associated with acute respiratory distress, and has
a high mortality rate.! It represents failure of deve-
lopment of the primitive lung bud. With about 300
cases reported in the literature, this malformation
has an estimated frequency between 1/10,000 to
1/15,000 autopsies, its occurrence is usually sporadic
in most of cases, but parental consanguinity has
been reported by Mardini and Nyhan.2 Pulmonary
agenesis may be isolated or be part of an association
such as VACTERL sequence (vertebral anomalies,
anal atresia, cardiac defects, tracheoesophageal
fistula, renal anomalies, and limb anomalies).34

c_a‘s_e—‘l—_

A 4 months old male child presented with history of
shortness of breath. On examination, right hemithorax
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appeared to be small and bell shaped, there was
decreased movement of right hemithorax, ipsilateral
tracheal shift, impaired percussion note and absent
breath sounds on right side.He was investigated with
CT thorax with 3D reconstruction. It showed agenesis
of right lung and right bronchus with hyperinflation
of left lung which was seen herniating to the contra-
lateral side. Right hemithorax was seen occupied by
heart. Based on these findings, diagnosis of lung
agenesis was made (Fig. 1a, 1b, 1c). Upon survey
for associated congenital anomalies, horseshoe
kidney was found (Fig. 1d).
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Figure 1a: CT chest, axial section; showing absence of lung
parenchyma on right side with mediastinal shift to the right side.
Left lung is hyperinflated and seen herniating to right side.
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Figure 1b: CT Chest, mediastinal window showing agenesis of
right lung. Left lung is hyperinflated and herniated to right side.
Heart is seen occupying right hemithorax

Vitreaf
—\NNL2321131
#72 ot -803.3 mm

= MNISHTAR HOSFITAL MU

Figure 1c: CT Chest 3D Reconstruction: showing Agenesis of
right lung and right bronchus. Trachea is continuing as left main
bronchus.
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Figure 1d: CT abdomen of same patient showing Horseshoe
kidney.

C_as_e_z—_

An 18 months old female child presented with history
of respiratory distress and recurrent chest infections.
Her general physical examination revealed pallor
and tachypnea. Chest examination showed impaired
percussion note and absent breath sounds on left
side. There were few coarse inspiratory crackles at
right lung base. Routine blood examination showed
neutrophilia, however sonography of abdomen and
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Figure 2a: CT Chest coronal reformat showing absence of lung
parenchyma on left side.
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echocardiography of heart were normal. CT chest
performed with 3D reconstruction. It showed agenesis
of left lung with hyperinflation of right lung which was
seen herniating to the left side. There was mediastinal
shift to the left side. Rudimentary left bronchus was
seen. No other congenital abnormality was found.
(Fig. 2a, 2b, 2¢)
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Figure 2b: CT chest coronal reformat showing absence of left
lung with hyperinflation of right lung.

Figure 2c: CT chest 3D reconstruction showing agenesis of left
lung with hyperinflated right lung herniating to left side. A
rudimentary left bronchus is also seen (arrow)
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Pulmonary agenesis is a rare congenital malformation
of lung development that was first described by De
Pozzein 1673 from a necropsy of an adult female. It
is defined as complete absence of lung tissues,
bronchi, and pulmonary vessels.5 It may be unilateral
or bilateral, partial, or complete. The exact cause of
pulmonary agenesis remains unknown, it seems to
resultfrom multiple factors that may be genetic, viral,
teratogenicinsults (vitamin A deficiency), and mecha-
nical,6.7 There is a 1.3 : 1 female predominance with
unilateral agenesis. Left sided agenesis is more
common and these subjects have a longer life expec-
tancy than those with right sided agenesis.8 This is
probably due to excessive mediastinal shift and
malrotation of carina in right sided agenesis which
hinders proper drainage of the functioning lung and
increases chances of respiratory infections.

In unilateral lung agenesis, the trachea continues
directly into the main bronchus of the normally
developed lung, and respiratory distress usually
occurs due to retention of bronchial secretions and
inflammations.! Associated malformations, mainly
affecting the cardiovascular, gastrointestinal, and
musculoskeletal systems, influence the prognosis of
these patients, as well as the location of the missing
lung.®

Schneider10 classified agenesis into three groups,
which has been subsequently modified by Boyden.11
Depending upon the stage of development of the
primitive lung bud, pulmonary agenesis is classified
into three categories:

Type 1 (Agenesis) - Complete absence of lung and
bronchus and no vascular supply to the affected side.
Type 2 (Aplasia) - Rudimentary bronchus with
complete absence of pulmonary parenchyma.

Type 3 (Hypoplasia) - Presence of variable amounts
of bronchial tree, pulmonary parenchyma and sup-
porting vasculature.

Our patients would classify as Type 1 (Case 1) and
Type 2 (Case 2) pulmonary agenesis.

Nearly 50% cases of pulmonary agenesis have
associated congenital defectsi2 involving cardio-
vascular, skeletal, gastrointestinal and genitourinary
system. One of the two patients had associated
horseshoe kidney. (Fig. 1d)
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Conclusion ____

Unilateral pulmonary agenesis is a rare congenital
entity sometimes associated with other congenital
anomalies. MDCT with 3D reconstruction has a
great role in its timely diagnosis and classification.
Right-sided agenesis has worse prognosis probably
due to excessive mediastinal shift and malrotation
of carina which hinders proper drainage of the
functioning lung and increases chances of respi-
ratory infections. In addition, there is also higher
incidence of co-existent cardiac and vascular ano-
malies. Overall survival of children with left-sided
pulmonary agenesis is compatible with normal life
provided close multi-disciplinary followup is orga-
nized.
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