
Physiol-09B10 Compare and contrast the neonatal respiratory system with the 
adult. 
 
Background 
 
Full term neonate = born between 37 – 40 weeks; first 28 days of life 
 
Differences between neonatal and adult respiratory systems span many aspects: 

- anatomy 
- lung volumes 
- ventilation/gas exchange 
- mechanics of breathing 
- control of breathing 
- haemoglobin 

 
Anatomy 
 
Anatomical feature Clinical implication 
Obligate nose breathers Important to maintain clear nasal passage 
Narrow nasal passages Easily blocked by secretions 
Large tongue Airway easily obstructed 
Occiput prominent Head tips forward ! airway easily obstructed 
Epiglottis long and straight and 
tends to flop back 
Laryngeal inlet is high and 
anterior 

Intubation best achieved with straight blade 
laryngoscope 

Larynx is conical shaped  
Narrowest portion at cricoid 
cartilage 

Uncuffed tubes 

Short trachea Endobronchial intubation common 
Narrow airway Easily blocked by secretions and oedema 
 
Lung Volumes 
 
TV ≈ 7 mL/kg – same as adults 
FRC ≈ 30 mL/kg – same as adults 
FVC ≈ 35 mL/kg (quoted from certain American textbooks as “half adult values”) 
 
Ventilation and Gas Exchange 
 
Neonatal RR 30 ~ 40 vs adult RR 10 ~ 16 
Neonates have shorter time constants ∴ it is more efficient to ↑RR than to ↑TV 
 
Alveolar ventilation: neonatal ≈ 140 mL/kg/min vs adult ≈ 70 mL/kg/min 
 
O2 consumption: proportionally greater in neonates (7 mL O2/kg/min) than adults (3.5 
mL O2/kg/min) 
 



Mechanics of Breathing 
 
Compared to adults, neonates have: 

- greater chest wall compliance, similar lung compliance 
- more horizontal ribs ! minimal “bucket-handle movement” ! mainly 

diaphragmatic breathing 
- diaphragm has less oxidative fibres ! more prone to fatigue 

 
Control of Ventilation 
 
Neonates have: 

- immature respiratory control centre at birth ! risk from post-op apnoea ! 
matures after ~ 3 weeks (Kam says neonates have mature central and peripheral 
chemoreceptors) 

- blunted hypercapnic response 
- hypoxia ! brief ↑MV followed by fatigue/obstruction ! apnoea 
- apnoea episodes (? Hering-Breuer reflex) 

 
Haemoglobin 
 
At birth, ¾ of total haemoglobin is HbF (α2γ2) 
HbF dissociation curve is LEFT shifted compared to adult Hb (usu. HbA) 
HbF holds onto O2 very tightly ! compensated by high HbF concentration (130 – 
200 g/L) 
∴ neonates do not tolerate anaemia very well 
 
HbA increases from birth ! becomes the main type of Hb by the first few months 
 
Examiner’s comments – 36% of candidates passed this question. 
 
The neonatal period is from 0-28 days and this question predominantly concerned 
term neonates. This is not a question about the transition from intra- to extrauterine 
life nor is it a question about the pathophysiology of prematurity. 
 
This is a wide ranging question concerning many aspects of respiratory physiology:- 
physiologically relevant anatomy; ventilation and gas exchange; lung volumes; 
mechanics of breathing; pulmonary circulation; control of breathing; and 
haemoglobin. The low pass rate resulted from most candidates not producing enough 
relevant detail in each of these areas. Differences and similarities are both absolute 
(neonates are small) and relative (values indexed to weight or FRC). Mention of 
clinical implications gained extra marks. Well organised answers were frequently in 
a table form. 
 
 


