Respiratory Disease in Infants
Upper airway development
At birth, the epiglottis is large and covers the soft palate, making babies obligate nose breathers.
As they grow, the epiglottis and larynx move caudally, allowing oral breathing and speech.
**50% of infant airway resistance occurs in the nose!  Remember that resistance increases as 1/r4 
so any nasal obstructions from mucus drastically increase airway resistance.
Signs of Upper Airway Obstruction
Symptoms of Adenoid hypertrophy:  long face, open mouth, mouth breathing, nasal or muffled voice
Symptoms of Tonsillar hypertrophy:  snore, sleep apnea, drooling, frequent choking
These are all signs of upper airway obstruction.

Signs of Lower Airway Obstruction
Expiratory wheeze, labored breathing, chest hyperinflation from air trapping, acidosis/hypercapnia, 
V/Q mismatch, hypoxemia.
The consequences of airway obstruction include atelectasis from airway collapse, or hyperexpansion 
from air trapping.  Both atelectasis and hyperexpansion quickly sequester lung volume in 
infants, causing hypoxemia, hypercapnia, and tachypnea.
Restrictive Lung Diseases – caused by anything that increases the work of breathing
--Increased elastic recoil of the lung (pulmonary fibrosis)
--Hypoplasia of the lung or chest cavity (achondroplasia)
--Respiratory muscle hypotonia (muscular dystrophy) or hypertonia (cerebral palsy)
--Surfactant deficiency

Restrictive lung diseases will result in low lung volumes and tachypnea.  Because the resting 
lung volume is low, viral infections or mucus plugging cause severe hypoxemia.
Additionally, normal respiratory compensations (cough, deep breaths) are insufficient.
Tachypnea increases dead space by increasing the percentage of air that doesn’t reach alveoli.
Infant chest walls are compliant and tend to collapse during inhalation (“paradoxial respiration”).
Infants and Sleep
During REM, muscle tone is absent, lung volume decreases, and hypoxia occurs.  This is normal.
But babies spend 50% of sleep time in REM, plus they have small lungs and don’t respond well 
to hypoxia or hypercapnia during sleep.
All these factors tend to cause marked hypoxemia and hypercapnia during infant sleep.
Vagus Nerve Reflex in Infants
The vagus nerve innervates heart, lungs, and baroreceptors.  Stimulation of the vagus normally 
causes laryngeal closure, cough, gagging, and apnea, as well as bradycardia and hypotension.
In infants only, the vagus may be stimulated in the throat or nose by mechanical suction of mucus.
Therefore, suctioning an infant may cause vagal reflex apnea and bradycardia, with rapid hypoxia.
This vagal reflex is increased in premature infants, during infections, and with sleep or sedation.
Suctioning a sedated infant will definitely trigger the reflex, causing choking, apnea, and hypoxia.

