
Physiol-08A12 Describe the physiological changes that occur in respiratory function 
during pregnancy and what significance these changes have to anaesthesia. 
 
Background 
 
Pregnancy is associated with: 

(1) increased metabolic demand (esp. during labour) – approx 60% increase in O2 
consumption/CO2 production during labour! 

(2) significant hormonal changes – relaxin, progesterone 
(3) enlarging gravid uterus and fetus – mechanical compression 

These result in significant impacts on the respiratory system 
 
Anatomical Changes 
 
Enlarging gravid uterus + fetus ! cephalad displacement of diaphragm (~4 cm at term) 
In compensation, diaphragmatic excursion greater ! breathing is more diaphragmatic 
 
Relaxin ! increase AP/transerse diameters of the thoracic cage ! partially compensates for 
cephalad migration of diaphragm 
 
Progesterone ! dilatation of large airways ! increase anatomical dead space + decrease 
airway resistance 
 
Increased cardiac output ! mucosal capillary engorgement ! oedematous + friable 
Increased risk of contact bleeding with airway instrumentation 
 
Combination of breast enlargement, larger chest diameter, airway oedema and friability ! 
intubation and mask ventilation are significantly more difficult (RR failure to intubate = 7 ~ 
10x) 
 
Lung Volumes 
 
Cephalad displacement of diaphragm ! ↓TLC, FRC, RV (start from second trimester, ~ 
20% ↓FRC at term) 
TLC and RV decrease proportional ! vital capacity unchanged 
Increased respiratory drive due to metabolic demand/hormones ! ↑tidal volume 
 
Decrease FRC ! increased basal atelectasis when supine + pre-oxygenation less effective 
 
Lung compliance is unchanged but chest wall compliance is reduced 
Increased work of breathing 
 
Ventilation 
 
Pregnancy ! ↑metabolic demand ! ↑ventilatory requirement ! ↑MV 
Mechanism = progesterone stimulate respiratory centre response to PaCO2 ! ↑MV 
 
Minute ventilation = TV x RR 
MV increases by 50% at term 
↑TV by 40% and ↑RR by 15% at term 



 
Blood gas = respiratory alkalosis with complete renal compensation 
PaCO2 ≈ 32 mmHg ! this provides increased gradient for CO2 transfer from fetus 
[HCO3

–] ≈ 20 mmHg 
pH ≈ 7.44 
PaO2 unchanged 
Oxyhaemoglobin dissociation curve P50 unchanged – alkalosis balances hypercapnia 
 
Dyspnoea of Pregnancy 
 
Most pregnant women complain of dyspnoea 
This is because the increased metabolic demand often unable to be compensated by increased 
cardiac output alone + progesterone’s stimulatory actions at the respiratory centre 
 
Examiner’s Comments 
 
Main points expected for a pass: 

- Brief mention of reasons for the changes – hormonal, mechanical and increases in 
metabolic demand 

- Changes in lung volume and capacities 
- Alterations in ventilation (compensated respiratory alkalosis) + what causes the 

increase 
- Magnitude of increased metabolic demand 
- Anatomical changes 
- Stress on respiratory system from labour 

 
Additional points for: 

- clinical significance of changes 
- changes in hypoxic ventilatory response curve and CO2 response curve 
- blood gases in pregnancy 
- changes in extraction ratio 
- work of breathing in pregnancy 
- dead space changes in pregnancy 
- changes to haemoglobin oxygen dissociation curve 
- dyspnoea of pregnancy 

 


