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2008a(13)/1994: Briefly outline CSF function, formation and absorption 
General: Cerebrospinal fluid bathes brain and spinal cord 

- Part of body’s transcellular fluid 
Function 

- Mechanical protection: Low specific gravity protects brain from injury via a 
cushioning effect 

o prevents deformation and damage caused by acceleration / 
deceleration forces with head movement 

o Water bath effect ↓effective weight of brain 1400g → 50g 
- Buffering ICP: CSF can be translocated from intracranial to extracranial 

(spinal cord) minimises rapid ↑ICP associated with eg acute space 
occupying lesion 

o Once this is exhausted → rapid ↑ICP 
(Monroe – Kellie Doctrine) 

- Constant ionic environment: neurons sensitive to 
ionic changes 

o Active transport: Ca2+ / K+ / Mg2+ 
o 2° active transport: H+ / Cl- 

- Return of interstitial protein to circulation: Nil lymphatics in brain → 
interstitial protein returned via absorption with CSF into circulation 

- Acid-Base: Acid-base status important for control of respiration 
o Min protein in CSF → pH changes greater for given PCO2 cf 

plasma 
- Metabolism: Active transport of sugars, amino acids; simple diffusion of 

gases; removal of waste 
- Communication: Neuropeptide transport to different regions of brain 

Formation 
- Total vol: 150ml 

o Turned over 3 – 4 x daily (500ml / day) 
- Formed in the choroid plexus (>67%) and ependymal cells in walls of the 

lateral ventricles (33%) 
- Plasma ultrafiltrate via fenestrated capillary endothelium 

o Promoted by bulk flow and hydrostatic pressure 
- Formation not affected by ICP 

o Dependent on CPP (< 70mmHg → ↓perfusion choroid plexus → 
↓production) 

- Active transport of electrolytes 
o Na+ at apical membrane of ependymal cells 

- Passive diffusion 
o HCO3

- formed within cells (H2O and CO2 with CA) → buffering 
capacity 

o Cl- 
- H2O → moves down osmotic gradient 

Differences b/n CSF and plasma 
- ↑pCO2 (50mmHg) → ↓pH (7.33) 
- ↓↓protein (20mg/100ml) → low buffering capacity 
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- ↓Glucose 
- Electrolytes → ↑Cl- (15%) ↓K+ (40%) 
- ↓↓↓cholesterol 

Absorption 
- Once formed in lateral ventricles → third ventricle → aqueduct of Sylvius 

→ 4th ventricle → exits foramina of Luscke and Magendie → cisterna 
magna → subarachnoid spaces of brain and spinal cord 

o Absorbed by arachnoid villi (90%) or directly into cerebral 
venules (10%) 

- Pressure gradient favouring absorption into venous circulation 
o ↑CSF pressure → ↑absorption 

- Normally, production = absorption 


