
Cerebrospinal Fluid 

gives me a headache…



What is CSF? 
• What is it made of?
• Where is it made?
• Where does it go? 

What does CSF do?
CSF Dynamics 
• Anesthetic Effects
• Other pharmacologic effects



CSF Composition

• Clear aqueous solution
• 150 mL

• Ventricles = 25 mL (20% of total CSF)
• Subarachnoid Space = 125 mL (80%) 

of total CSF volume)

• Compared to Plasma:
• Higher Na+ Cl- Mg2+

• Lower Glucose, Protein, Amino 
Acid, Uric Acid, K+, bicarbonate, 
Ca2+ and Phosphorous 



Protein 

• CSF protein concentrations are normally 0.5% or less of the respective 
plasma or serum concentrations 
• Permeability of blood-CSF barrier to albumin increases with age 



CSF Formation

• Synthesized by two processes
• Secretion from the choroid plexus 

and ventricular ependyma  (50-
70%)
• Ultrafiltration of blood plasma 

through choroidal capillaries 
• Rate of CSF Formation 0.35 

mL/min = 500-600 ml/day
• Turnover for total CSF Volume ~ 

6hrs (4 times/day)







Choroid Plexus



CSF Circulation



Dual-outflow system for CSF 
to reach the blood 
circulation:
-Venous blood through 
arachnoid projections
-Lymphatic system





CSF Function 

• Excretory function, brain itself has no lymphatic structures
• Intracerebral transport -- transport of hypothalamic releasing factors 

from cells of origin to cells in the median eminence
• Ionic homeostasis
• Protection – cushions the brain
• Low specific gravity of CSF (1.007) relative to that of brain tissue (1.040) 

reduces effective mass (1400gm à 47 gm)
• Dampens movement 



CSF Dynamics 

• Rate of CSF formation not 
affected by increased ICP
• Rate of reabsorption is affected 

by increased ICP
• When volume of intracranial 

blood or for example, tumor, 
increases, CSF volume 
contracts through translocation 
of intracranial CSF to the spinal 
subarachnoid space and 
reabsorption of CSF



Anesthetic Effects of CSF 
Production and Reabsorption
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Other Pharmacologic Effects 

• Furosemide
• Reduces CSF formation by reducing Chloride transport
• Pulls water out of CSF and concentrates it 
• Does not decrease rate of CSF formation 
• One study reported that furosemide augmented 

mannitol-induced increase in plasma osmolality



•Mannitol
•Does not cross the BBB (at least initially)
•Acutely increases circulating blood volume, 

decreases blood viscosity
• Then reduces cerebral parenchymal water by acting 

as an osmotic diuretic; increases plasma osmolality 
causing water to move from brain into blood
•Reduces brain water content and ICP



•Acetazolamide
•Decreases rate of CSF formation 
•Carbonic anhydrase found in the choroid plexus 

and neuroglial cells
•Carbonic anhydrase is a crucial enzyme needed in 

the production of cerebrospinal fluid. When this 
enzyme is suppressed, production of CSF 
decreases, which also lowers intracranial pressure.


