Outline of Lecture 19 (01-22 PP; Halbower)

Pediatric Lung Disease
Extrathoracic airways in infants:  increased sensitivity to upper airway obstruction

- Infant anatomy is such that infants are essentially obligate nose breathers; only later do epiglottis and larynx migrate caudally to allow oral breathing and speech


- Obstruction may be due to mucus plugging (eg during viral infection), adenoid or tonsillar hypertrophy, laryngomalacia, craniofacial abnormalities and septal deviations (eg in Down syndrome or micrognathia)

- Signs/symptoms



- Nasal obstruction: stuffy/nasal voice, mouth breathing


- Pharyngeal obstruction: snoring, labored breathing during sleep, obstructive sleep apnea, failure to thrive, hypoxemia at night, mouth breathing



- Vocal cord obstruction: voice change, hoarse or absent voice, stridor

Conducting airways in infants:  increased sensitivity to airway collapse

- PP:  airway collapse leads to



( atelectasis ( ( lung volume ( V/Q mismatch ( hypoxemia ( tachypnea




OR



( air trapping ( hyperinflation ( prolonged expiration


- Causes include asthma, cystic fibrosis, bronchiolitis, inhalation injury


- Signs/symptoms: polyphonic expiratory wheeze (due to multiple small airway obstruction), prolonged exhalation, hyperinflation, retractions, atelectasis

Restrictive lung disease in infants:  poor compensatory mechanisms

- Causes special to infants:  BPD (( elastic recoil), prematurity (lung hypoplasia)


- Also caused by pulmonary fibrosis, restrictive or small chest wall, respiratory mm weakness


- PP:  restriction ( low lung volume ( {less reserve, ( work of breathing, tachypnea}


( ( work of breathing



( ( minute ventilation ( tachypnea


- ( lung volume in infants is not adequately compensated by cough, deep breaths, and tachypnea
Lung mechanics in infants:  lower lung volume

- Compliant chest walls that collapse during inhalation (paradoxical respiratory movements) when diaphragm is moving outward ( ( lung volume


- Airways close earlier in exhalation ( ( FRC

- Low lung volume results in higher sensitivity to mucous plugging from respiratory infections

Sleep in infants:  increased risk for hypoxia during sleep

- Decreased arousal from hypoxemia in infants


- Prolonged vagal reflexes in sleep


- Loss of skeletal mm tone in REM sleep ( ( lung volume ( ( O2 saturation

- Increased time (50%) spent in REM sleep for infants
Autonomic nervous system in infants:  increased vagal reflex response

- Vagal reflex apnea and bradycardia are increased in premature infants


- Also increased in viral infections, sleep, and sedation
