
Cardiovascular 

By Amanda Diaz 
 

2005a(14)/1998(2): Describe the compensatory mechanisms in a fit person 
moving from supine to standing position 
Effects of moving supine to standing 
↑hydrostatic pressure 2° to gravity 

- circulation is a column of fluid → moving to upright position adds 
hydrostatic pressure 2° effect of gravity 

- ↑venous pooling → ↓tendency for venous return → ↓SV → ↓CO → ↓MAP 
↑vertical distance from heart → brain (~30cm) 

- ↓MAP at carotid sinus by ~22mmHg 
o 90-22 = 68mmHg 

Cerebral perfusion pressure (CPP) = MAP – CVR (ICP) 
- ↓by 20% initially 

Aim of compensatory mechanisms: 
- Maintain MAP 
- Maintain CBF 

Compensatory mechanisms 
1. Maintain MAP MAP = HR x SV x TPR 
Barorecetor Reflex 

- ↓venous return → ↓MAP → detected by high pressure baroreceptors 
(carotid sinus, aortic arch) → ↓firing receptors → removal of inhibition from 
vasoconstrictor centre 

- ↑SNS activity (↓PNS output) 
o ↑HR, ↑contractility → ↑SV →↑CO 
o Vasoconstriction → ↑TPR (↑afterload) 
o Venoconstriction: ↓venous capacitance, mobilisation of venous 

reservoir 
- ↑venous return 

o Venoconstriction 
o Muscle pump → contraction of lower limb mm squeezes blood 

upwards toward heart 
o Venous valves → one-way, prevent reflux of blood to periphery, 

break up column of blood 
o Thoracic pump (with respiration) 

Net effect: return MAP to normal within a few seconds 
2. Maintain CBF 

CBF = CPP where CPP = MAP-CVP (ICP) Starling Resistor 
       CVR  CVR = Cerebrovascular resistance 

Factors affecting CVR 
- Metabolic Autoregulation 

o Local rapid redistribution of regional blood flow within the brain 
based on metabolic demand 

o Via local release of vasoactive substances 
 Preferentially redistributes blood flow to regions required to 

maintain consciousness, and standing 
- Pressure Autoregulation (Myogenic mechanism) 
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o ↓MAP → ↓CPP (by ~20%) → ↓stretch on arterioles → reflex 
↓resting tone of smooth mm → ↑diameter of vessel → ↓CVR 

o Occurs within a few seconds → peak effect within minutes 
Factors affecting CPP 

- ↓CVP 
o Upright posture encourages drainage of outlet vessels to right heart 

→ ↓pressure/resistance EJ/IJ → syphening effect 
- Monroe-Kelly Doctrine 

o Cranium is a fixed volume (as is brain), CPP and 
ICP(CVP) are balanced 

o ↓CVP on standing → ↓ICP, enabling ↑CPP and 
↑CBF 

o CSF also considered a column of fluid → added hydrostatic 
pressure on standing will tend to pool CSF in spinal cord → further 
↓ICP 

o Rapid response (peak effect within seconds) 
 
 
 
 


