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Hows and Whys of Neonatal 

Mechanical Ventilation  

 

 

Content Outline 

1. Basic Elements of Neonatal Mechanical Ventilation 

 1.1 Inspiration and expiration 

 1.2 Compliance and resistance 

 1.3 Surface tension 

 1.4 Work of breathing 

 1.5 Time constant 

 

2. Basic Elements of Gas Transport in Neonatal Mechanical 

Ventilation 

 2.1 Tidal volume and minute ventilation 

 2.2 Anatomic, alveolar, and physiologic dead space 

 2.3 Oxygenation, ventilation, and perfusion 

 

3. Overview of Modes of Mechanical Ventilation 

 3.1 Modalities of conventional ventilation 

 3.2 Important parameters in mechanical ventilation 

  3.2.1 Trigger and synchronization 

  3.2.2 Limiting inflation 

  3.2.3 Cycling 

 3.3 Types of pressure controlled or supported ventilation 

 3.4 Types of volume controlled ventilation 

 3.5 Hybrid modes of ventilation 

 3.6 High-frequency ventilation (HFV) 

 

4. Suggested Guidelines with Pathophysiological Basis for 

Recommended Initial Mechanical Ventilation Approaches to 

Specific Disorders 

 4.1 Respiratory distress syndrome (RDS) 

 4.2 Meconium aspiration syndrome (MAS) 

 4.3 Congenital diaphragmatic hernia (CDH) 

 4.4 Bronchopulmonary dysplasia (BPD) or chronic lung 

 disease (CLD) 

 4.5 Pulmonary interstitial emphysema (PIE) 
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Objectives 

 Recall the basics of respiratory 

physiology and pathophysiology 

of common neonatal pulmonary 

conditions that often lead to 

respiratory failure and the need 

for mechanical ventilation 

 Outline the pulmonary 

mechanics and mechanisms of 

gas exchange which influence 

the selection of the appropriate 

mode of ventilation and describe 

the ventilator settings to best 

minimize lung injury 

 Match the pathophysiology of 

specific neonatal disease 

processes to the appropriate 

physiology-based approach to 

ventilatory support in the clinical 

setting for neonates with such 

respiratory-based disorders 
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Reading Material Resources  
 

Module WB2359: Hows and Whys of Neonatal Mechanical 

Ventilation is based on the resources listed below.  A copy of each 

resource is included with the module. 

“Current concepts of mechanical ventilation in neonates” – Part 1: 

Basics, Chakkarapani AA et al., International Journal of Pediatrics and 

Adolescent Medicine, 7 (2020), 15-20 

“Current concepts in assisted mechanical ventilation in the neonate” – 

Part 2: Understanding various modes of mechanical ventilation and 

recommendations for individualized disease-based approaches in 

neonates, Chakkarapani AA et al., International Journal of Pediatrics and 

Adolescent Medicine, 7 (2020), 201-208 


