  Ganong, chapter 32… 
                                                   Cerebrospinal Fluid "CSF" 

· Location: 

· Ventricular System. 

· Subarachnoid Space. 

· Volume:  150 ml. 

· Rate of CSF Production:  550 per day. 

· Has to be formed each 6-7 hrs. 

· Changes with respiration & blood Pressure.          

· Turnover Rate: 3.7 times per day. 

* Formation of CSF: 

· 50 – 70% of CSF is formed in the choroid plexus. 

· 30 – 50% :      > formed around blood vessels entering the brain. 

                             > along the ventricular wall.
· Ependymal surfaces of the ventricles. 

· Arachnoidal membranes. 
* Flow of CSF: 
· Starts in the ventricles from Choroid plexus & through foramens of Magendi & Lushka to Subarachnoid spaces (surrounds the brain & Spinal cord).

· From there, CSF is absorbed through Arachnoid villi to veins (primarily cerebral venous sinuses). Note that villi consist of projection of the fused arachnoid membrane & endothelium of sinuses into venous sinuses – to large saggital venous sinus & then to venous blood through surface of villi.  

· Smaller villi project into veins around spinal nerve routs. "These Projection work as valves that permit Bulk Flow (Direct flow) into venous blood & Bulk Flow through them is about 500ml/day".   

· Additional small amount are absorbed by diffusion into cerebral blood vessels. 

· The fluid secreted in the lateral ventricles & 3RD ventricle & through cerebral Aqueduct (Aqueduct of Sylvius) to 4TH ventricle.  

* CSF Pressure:    
· Lying in horizontal, pressure = 10 mmHg = 180 mmH2O
                    (65 -195 mmH2O)  

· The pressure is regulated by Arachnoid villi by absorption. 

* Composition of CSF: 

· Essentially the same as brain ECF (volume of brain ECF = 15% of brain volume in human).  
· Free communication between CSF & brain interstitial fluid although the diffusion distance is appropriate          
· As consequence, equilibrium may take some time to occur.  
· Brain interstitial fluid is a filtrate of plasma; its composition is modified by transport pressure. 
· Lumber CSF pressure = 70 – 180 mmCSF… 
· Up to pressure well above this range, the rate of CSF formation is independent of intraventricular pressure.  

· Absorption of CSF, occur by Bulk Flow is dependent on intraventricular pressure.

· At the average normal CSF pressure which is 112 mmCSF, Absorption = Filtration. 

· When the CSF pressure is less than 68 mmCSF, Absorption stops. 

* Abnormalities:  

          - Hydrocephalus: Large amount of CSF… 

          - Could be external or internal…       
           

* Functions of CSF: 
· Brain Protection: Cushioning function

· Brain weight = 1400 g in the air. 

                          = 50 g in its water bath of CSF. 

· Nutritional Function, e.g. glucose. 
· Pain produced by spinal fluid deficiency shows the importance of CSF in supporting the brain. 
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  External = communicating 





Cause:  decreases absorptive capacity of arachnoid villi.  





Internal = non-communicating 


             "Obstructive"


Cause: Block of foramina of Luschka & Magendi. 





Angel EyEs  Good Luck 








