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Disease Summary

Pulmonary hypoplasia of the fetus and neonate

200 cases/year: due to congenital diaphragmatic hernia 80 cases/year, due to congenital
cystic lung disease 50 cases/year, due to fetal pleural effusion 40 cases/year, due to
fetal urinary tract obstruction 30 cases/year

Pulmonary hypoplasia is incomplete development of the lungs, resulting in an abnormally
low number or size of bronchopulmonary segments or alveoli. It usually occurs
secondary to other fetal abnormalities that interfere with normal development of the
lungs. Pulmonary hypoplasia is a common cause of neonatal death and a common
finding in stillbirths. To evaluate pulmonary hypoplasia, some investigators have devised
specific criteria that are based on reduced lung weight, volume, DNA content, and radial
alveolar count.

Pulmonary hypoplasia may be primary, but it is usually secondary, caused by
compression due to structures such as abdominal contents in congenital diaphragmatic
hernia, congenital lung cysts, or fetal pleural effusion. It also caused by very large
bladder and oligohydramnios result from blockage of the urinary tract obstruction.
Pressure during fetal respiratory movement appears to affect fetal lung growth.
Specifically, airway distension may affect various developmental and signaling pathways
such as receptor tyrosine kinase, growth factors and retinoid signaling.

A major symptom of pulmonary hypoplasia is respiratory distress with various severity.
The infants need respiratory support including oxygen administration, mechanical
ventilation, nitric oxide inhalation and extracorporeal membrane oxygenation.
Sometimes the neonates die of respiratory failure immediately after birth.

Persistent pulmonary hypertension of the newborn is a well-known complication.
Associated pneumothorax with mechanical ventilation may occur. Compression
deformities due to prolonged oligohydramnios may be observed. In the long term period,
pulmonary hypoplasia has been associated with chronic pulmonary damage as well as
circulatory failure, failure to thrive and neurocognitive defects.

Management has three components: interventions before delivery, timing and place of
delivery, and therapy after delivery. Fetal intervention is available for the most severe
cases of pulmonary hypoplasia.  Intrauterine cyst-amniotic shunt can allow for drainage
of fluid from the pulmonary cysts. Intrauterine vesicoamniotic shunts are techniques
that are used in fetuses with urinary tract obstruction. Often, a baby with a high risk of
pulmonary hypoplasia will have a planned delivery in a specialty institution.  After
delivery, most affected babies will require supplemental oxygen. Some severely
affected babies may be salvaged with high-frequency oscillatory ventilation, nitric oxide
inhalation or extracorporeal membrane oxygenation.

Research on the current diagnosis and therapy of the pulmonary hypoplasia in the fetus
and the neonate
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