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2003a(12)/1999b(6)/1996b(4): Explain the mechanisms that maintain cerebral 
blood flow on standing 
Cerebral blood flow (CBF) is dependent on: 

 CBF = CPP  
    CVR 

- Factors which affect cerebral perfusion pressure (CPP) 
- Factors which affect cerebral venous resistance (CVR) 

Factors affecting CPP 
 CPP = MAP – ICP or 
         = MAP – CVP (central venous pressure) 

- Is the pressure driving blood into the brain 
- Is a Starling Resistor Mechanism as brain is within a fixed volume (cranium) 

o CPP is dependent on the pressure difference b/ MAP → ICP or CVP, 
whichever is greater. 

Effect of standing on MAP 
Venous pooling → ↓tendency for venous return → ↓SV → ↓CO → ↓MAP 
Brain ~30cm above heart 

- ↓MAP (carotid) by ~22mmHg 
o 90 → 68mmHg 

Detected by: 
1. Baroreceptor Reflex (rapid response) 
- ↓MAP detected (↓stretch) by high pressure 

baroreceptors (carotid sinus, aortic arch) 
- ↑SNS stimulation  

o ↑HR, ↑SV, contractility → ↑CO 
o Venoconstriction/mm pump → ↑venous return 
o Vasoconstriction → ↑afterload 

2. Monroe-Kelly Doctrine (rapid) 
- ↓CVP on standing → ↓intracranial volume → ↓ICP 

o ↓CVP due to ↑drainage of veins to right heart → syphening effect 
o Also ↓ICP 2° CSF pooling in spinal cord (from 

hydrostatic pressure on standing) 
Factors affecting CVR 

1. Metabolic autoregulation 
- important for rapid regional control of CBF 
- through release of vasoactive substances → 

vasodilatation → ↓CVR 
- minimal effect on global CBF 

2. Pressure autoregulation 
- Myogenic mechanism 
- ↓MAP → ↓CPP → ↓stretch of arterioles → ↓resting tone of arteriole → 

↑diameter of vessel → ↓CVR / ↑CBF 
- Not instantaneous (within seconds) 

On standing, CBF ↓by 20% 
- only for a matter of seconds → reflexes mentioned above restore rapidly 
- if not, faint 

o supine → ↓distance b/n heart and brain, remove hydrostatic effect 
of gravity on MAP → ↑CPP 
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