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2001b(1)/1998a(1)/1996b(3): Explain the effects of IPPV on LV output 
General: LV supplies blood supply to all tissues of body 

- acts as demand pump to supply tissue demand for nutrients/removal of wastes 
Part of circulation → circuit receiving blood from right heart (venous) → there is 
interdependence of both sides of heart 
LV output dependent on: 
LVEDV (preload) 

- related to degree of venous return to left heart and stretch of LV mm fibres at 
end of diastole 

Afterload 
- Sum of all forces that oppose LV output are afterload 

o also measured by ventricular wall tension 
- According to Law of LaPlace 

  Systolic wall tension = pressure x radius 
          Wall thickness 

- Afterload determined by: 
o SVR → as determined by SNS activity, local tissue autoregulation 

(metabolic, myogenic) 
o Intrathoracic pressure (ITP) in relation to LV outflow tract pressure 

 If ITP > outflow tract pressure, it will be this that determines outflow = 
Starling Resistor Mechanism 

Contractility  
- how efficiently mm are able to contract 

HR 
IPPV = intermittent postive pressure ventilation 

- Used in ventilation of patients under GA with muscle relaxant (unable to generate 
negative pressure for air movement) 

- During inspiratory phase → positive pressure administered through airways via 
ventilator to move in a tidal volume 

- Pressure released during expiratory phase, which is passive 
Effect of IPPV on LV output 
Inspiration → ↑ITP 
LVEDV 

- Initially, will mobilise pulmonary reservoir of blood 2° ↑ITP 
- ↑return to left atrium → ↑LVEDV → ↑SV → ↑CO 
- Subsequently, once pulmonary reservoir used, this will ↓output 

Venous return 
- ↓tendency for venous return to right heart 2° to ↑ITP 
- ↓RV preload 

RV outflow 
- ↑RV afterload 2° ↑resistance pulmonary vasculature → ↓compliance of pulmonary 

circuit 
Afterload 

- LV outflow 
o ↑resistance in systole ↑transmural pressure 
o ↓compliance of aortic root → ↑afterload 
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o ↑pressure gradient from thorax → abdomen → ↓resistance 
- LV wall tension 

o ↑ITP → ↓systolic wall tension 
 ↓radius 2° splinting and left shift of septum 
 ↑wall thickness as not stretched as much 

o leads to ↓systolic LV wall tension according to Law of La Place (above) 
- Overall, ↓LV wall tension > ↑outflow resistance → overall ↓afterload 
Expiration = ↓ITP  
Intially, 

- ↓pulmonary vascular resistance → ↑capacitance → ↑pulmonary blood vol 
- ↓LA return → ↓LVEDV → ↓SV → ↓CO 

Then, 
- ↑right heart venous return (↑RV preload) → ↓RV afterload 2° ↓PVR → ↑left atrium 

return → ↑LVEDV, ↑SV, ↑CO 
Factors affecting above: 
Baroreceptor reflex → ↓MAP → ↓stretch high pressure baroreceptors (carotid sinus) → 
↓firing of cells → ↑SNS activity → ↑HR, ↑contractility, vaso-, venoconstriction to maintain 
MAP 
PEEP/Hypovolaemia 

- exacerbate effect of IPPV 
- Maintains ↓VR 
- PEEP → ↑PVR 
- Lead to exaggerated loss ↓MAP as compensatory mechanisms are impaired 


