
Physiol-MAKEUP Describe the beneficial and adverse effects of CPAP/PEEP, 
and the mechanisms by which these effects occur. 
 
Background 
 
PEEP = positive end expiratory pressure – usually refers to invasive ventilation 
CPAP = continuous positive airway pressure – usually refers to non-invasive 
ventilation 
 
Low PEEP ≈ 5 cmH2O 
Moderate PEEP ≈ 10 cmH2O 
High PEEP ≥ 15 cmH2O 
 
Physiological Effects 
 
1. Increase FRC 
 
↑FRC above closing capacity ! prevents basal atelectasis and ↓shunting (i.e. ↓low 
V/Q units) ! ↑PaO2 (esp. in the diseased lung) 
 
PVR is lowest at FRC ∴ ↑FRC ! compress alveolar vessels ! ↑PVR 
 
Compression of alveolar vessels ! ↑West zone 1 (i.e. ↑high V/Q units) ! ↑alveolar 
deadspace ! ↑PaCO2 
 
↑Airway calibre ! ↓airway resistance (approx. by Poiseuille’s law) ! ↓resistive 
work of breathing 
 
↑Alveolar size ! alter alveolar compliance ! alveoli may move to a more (or less) 
compliant part of the P-V curve 
 
2. Increase intrathoracic pressure 
 
↓RV preload 

- via ↑RAP ! ↓venous return 
- may improve RV function in the failing heart 

↑RV afterload 
- via ↑PVR 
- may precipitate RV failure 

↓LV preload 
- decreases CO in normal heart, esp with hypovolaemia 
- may improve LV ejection in the failing heart by returning heart to top of 

Frank-Starling curve 
↓LV afterload 

- via ↓LV transmural pressure by Law of Laplace 
- may improve LV ejection in the failing heart 

 
↓venous return via SVC ! ↓venous drainage from head and neck ! ↑ICP + ↑IOP 
± head and neck oedema 



 
3. Increase ventilatory pressures 
 
May splint open upper airway ! e.g. CPAP beneficial in obstructive sleep apnoea 
 
↑Inspiratory pressures (via CPAP) ! insufflate stomach ! ↑risk of aspiration 
 
↑Inspiratory pressures + tight mask ! may be uncomfortable for patient 
 
4. Decrease renal perfusion pressures 
 
Activation of renal-angiotensin-aldosterone system 
↓Atrial filling ! ↓ANP secretion 
↓CO ! ↑ADH secretion 
 
Above all contribute to ↑salt and ↑water retention ! oliguria 


