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Opaque hemithorax in a young adult

R Guleria, A Mohan, S Mukhopadhyay

A 15-year-old boy presented with a history of cough with mucoid expectoration and chest pain for
the last 10 days. There was no history of fever or haemoptysis. On the basis of a chest X-ray, he
was diagnosed to have left-sided pleural fibrosis and was referred to this hospital. His mother said
that he had had a full-term normal delivery with normal developmental milestones. There was no
history of any significant respiratory or other illness and no history of aspiration of a foreign body.

General physical examination was essentially normal. Respiratory system examination revealed
findings suggestive of collapse of the left lung. The rest of the systemic examination was
unremarkable. Routine investigations including full blood count and blood biochemistry were
normal. Chest X-ray and contrast-enhanced computed tomography (CT) scan of the chest are
shown below.
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Figure 1 Chest X-ray
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Figure 2 Contrast-enhanced CT scans of chest

Questions

1 What is the most probable diagnosis?
2 What further investigations would confirm this diagnosis?
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Answers

QUESTION 1
The chest X-ray shows an opacified left
hemithorax, gross displacement of the med-
iastinal structures, trachea and the heart to the
left side and elevated left diaphragm, compen-
satory hyperinflation of the right lung with
hemiation across the midline in the upper
thorax. The CT scans confirm these findings
and also show absence of lung parenchyma,
bronchial tree and pulmonary vessels on the
left side. The left main bronchus was not
visualized. The differential diagnoses to be
considered in a patient with these findings are
listed in box 1. The most probable diagnosis
was pulmonary agenesis.

QUESTION 2
Such a patient would require bronchoscopy,
bronchography and pulmonary angiography to
confirm the diagnosis. Our patient underwent
flexible fiber-optic bronchoscopy, which
showed that the trachea ran into a sole right
bronchus with no carina. By virtue of complete
absence of the left lung, left main bronchus and
the left-sided pulmonary vessels, the diagnosis
of agenesis of the left lung was confirmed.

Discussion

The definition of pulmonary agenesis, aplasia
and hypoplasia is shown in box 2.1 Bilateral
pulmonary agenesis, though reported, is ex-
tremely rare and is incompatible with life.
Pulmonary agenesis is usually unilateral and
affects either sex and both sides of the
hemithorax equally.

Exact pathogenetic mechanism(s) underly-
ing pulmonary agenesis are not known. It is
thought that the disease begins early in fetal life
at about four weeks of gestation. An imbalance
is thought to occcur between the developing
lung bud and the surrounding mesenchyme
resulting in a deficit of mesenchyme around
the airway bud of one lung.2'3 Evidence is also

Differential diagnosis

* total atelectasis possibly as a result of bronchial
obstruction

* pulmonary agenesis
* pulmonary aplasia/hypoplasia
* tuberculosis fibrothorax
* post-pneumonectomy

Box 1

Pulmonary agenesis, aplasia and
hypoplasia

* pulmonary agenesis: the lobe as well as its
bronchus are completely absent

* pulmonary aplasia: lung tissue is absent but a
rudimentary bronchus is present

* pulmonary hypoplasia: bronchi and pulmonary
tissues are present but are underdeveloped

Box 2

available suggesting that the primary insult
causing the agenesis of one lung also affects the
development of the contralateral lung, and
different factors stimulate the development of
the airways and the alveoli.4
Pulmonary agenesis can present at any time

after birth and usually occurs in children under
five years old. Newborns may present with
respiratory distress and frequent respiratory
infections during childhood. Breathlessness on
exertion is another common presenting symp-
tom. General physical examination would
reveal a number of associated conditions (box
3) which may be present in more than 50% of

4-8patients. Respiratory system examination
would reveal a normal-shaped chest, flattening
of the hemithorax, decreased movements and
expansion, dull note on percussion and absent
breath sounds on the affected side. This may
be clinically misdiagnosed as pulmonary col-
lapse or pleural fibrosis. When the contralateral
lung herniates to the affected side across the
midline, breath sounds may sometimes be
heard anteriorly on the affected side.

Chest X-ray reveals an opacified hemithorax
on the affected side with gross displacement of
the mediastinal structures, trachea and the

Other congenital anomalies
associated with pulmonary
agenesis4-8

Cardiovascular system
* patent ductus arteriosus*
* patent foramen ovale*
* ventricular septal defect
* atrial septal defect
* persistent atrioventricular canal
* single ventricle
* persistent left superior vena cava
* tetrology of Fallot
* anomalous pulmonary venous drainage

Gastrointestinal system
* oesophageal atresia
* tracheoesophageal fistula
* Meckel's diverticulum
* imperforate anus

Genitourinary system
* absent kidney
* horseshoe kidney
* pelvic kidney
* polycystic kidney

Musculoskeletal system *
* hypoplasia or absence of thumb
* hypoplasia or absence of first metacarpal
* agenesis of radius
* absent/fused ribs
* abnormal segmentation of the spine (usually at

the D1-D3 level)

Miscellaneous
* hypoplastic trachea
* anencephaly
* microcephaly
* hydrocephalus
* ear anomalies
* maldevelopment of diaphragm, lip and palate

*commonly seen

Box 3
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Summary points

* pulmonary agenesis is a rare developmental
anomaly of the lung usually associated with
anomalies of other systems

* patients may present at any time from birth but
usually do by about five years of age

* chest X-rays, fiber-optic bronchoscopy,
bronchography and chest CT are useful
investigations to confirm the diagnosis

Box 4

heart towards the affected side and an elevated
hemidiaphragm on the side of the disease.
Some workers have attempted to distinguish
the congenital hemithoracic volume loss from
the acquired hemithorax volume loss. Daves
and Walsh8 found that crowding and down-
ward displacement of of the lower anterior ribs
favoured an acquired cause for the loss of
hemithoracic volume; the external diameter of
the affected hemithorax is not significantly
smaller than that of the normal side. Broncho-
graphy is useful for demonstrating the absence
of a main bronchus. Pulmonary arterial and
venous structures are absent on the affected
side in pulmonary agenesis. However, the mere
absence of pulmonary artery should not be
considered diagnostic for pulmonary agenesis.

CT scan may be helpful in demonstrating the
absence of lung parenchyma, bronchial tree
and pulmonary vessels on the affected side.
Fiber-optic bronchoscopy may demonstrate
the absence of carina and the main bronchus
on the affected side.
The prognosis in patients with pulmonary

agenesis depends on the severity of the
associated findings and the presence or ab-
sence of recurrent chest infections.4 Right-
sided pulmonary agenesis seems to have a
worse prognosis than the left-sided disease.
Agenesis of the right lung is thought to result in
a marked mediastinal shift and rotation of the
carina and severely impairs the drainage of the
left lung. As a result, these patients are more
prone to develop recurrent chest infections.
Moreover, associated anomalies have been
observed to occur more often with right-sided
pulmonary agenesis. The patients may some-
times remain asymptomatic and the disease
may go undetected for a long time, especially if
no associated anomalies are present. Such
patients may present later in life, as our patient
did.

Final diagnosis

Pulmonary agenesis.
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