Pediatric Lung Diseases
Lung Development
The bronchial tree is fully branched and sheathed in cartilage by week 16 of gestation.
Surfactant begins to be produced by Type II cells after week 20 of gestation.

Alveoli form after birth, increasing in number 10x from birth to age 8.
Idiopathic Respiratory Distress Syndrome (IRDS)
IRDS is also called “hyaline membrane disease.”  It is a deficiency of surfactant!
This deficiency occurs in premature but usually unstressed infants.
The lung has an abnormal expansion pattern, with collapsed distal airspaces and dilated distal 
airways lined by eosinophilic hyaline membranes.  There is no pleural effusion.
These closed airspaces and membranous airways causes stiff lungs, V/Q mismatch, and hypoxemia.
Complications of IRDS include patent ductus arteriosus (re-opened or failure to close), 
bronchopulmonary dysplasia, and pulmonary interstitial emphysema.
Bronchopulmonary Dysplasia (BPD)
BPD is found after IRDS treatment with oxygen and mechanical ventilation.  

Acute consequences of BPD include pneumothorax, emphysema, and patent ductus arteriosus 
(blood flows aorta-to-pulmonary artery) leading to severe PAH and RV hypertrophy.
Long-term consequences of BPD include chronic bronchitis, immature alveolar development, 
and alternating areas of collapsed or over-expanded lung.
Pulmonary Interstitial Emphysema (PIE)
PIE occurs after IRDS treatment with mechanical ventilation.  Ventilation barotrauma causes   
air to dissect into the pulmonary interstitium.  There will be sub-pleural air blebs and the 
possibility of pneumothorax.  Air may also initiate a cystic giant cell reaction.
Meconium Aspiration Syndrome (MAS)

Unlike IRDS, MAS occurs in full-term but distressed infants.
MAS often leads to PIE and pneumothorax.  A tenacious mucus in the bronchial tree and distal 
airways traps more and more air, leading to dissecting air just like in PIE.
MAS can be thought of as a “ball valve phenomenon” that traps ever more air in the interstitium.

Perinatal Pneumonia
--Transplacental pneumonia:  usually from infected amniotic fluid after membrane rupture.
--Acquired during birth:  usually Group B Strep, which will have hyaline membranes and may 
mimic IRDS.  However, in Group B Strep pneumonia there will be pleural effusion.
