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Meninges and cerebrospinal fluid
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Three layers of membranes known as meninges protect the brain
and spinal cord. The delicate inner layer is the pia mater. The
middle layer is the arachnoid, a web-like structure filled with fluid
that cushions the brain. The tough outer layer is called the dura
mater.




Meningeal layers of the brain and spinal cord
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és FUNCTIONS

1. Protection
2. Transport + metabolic



5 Production

Ultrafiltration from blood

Chorioid plexuses of
lateral ventricles




Production

S 450 - 700 ml/day
New — every 6-7 hours

At a time — 140 m|

In ventricles — 25 ml

0.2-0.7 ml/min

Blood-brain barrier

http://www.neuropathologyweb.org/chapter14/chapter14CSF.html
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A Cerebrospinal fluid drawn
° from between two vertebrae







CSF: normal values and
changes In patients

Table 1 Typical constellation of CSF parameters in some neurological diseases

Total protein (g/1) Glucose ratio (mmol/1) Lactate Cell count Typical cytology (per 3.2 ul)
Normal values® < (.45 >0.4-0.5 <1.0-2.9 <15 MNC
Disease
Acute bacterial meningitis T 1) T = 1000 PNC
Viral neuro-infections =/T =/l = 10-1000 PNC/MNC

(meningo/encephalitis)
Autoimmune polyneuropathy T
Infectious polyneuropathy T = —
Subarachnoidal haemorrhage T

MNC

Erythrocytes, macrophages,
siderophages, MNC

MNC

Malignant cells, mononuclears

=¥ |l

Multiple sclerosis =
Leptomeningeal metastases T = Na

1
n

CSF, cerebrospinal fluid; MNC, mononuclear cells; PNC, polymorphonuclear cells. T/L, increased/decreased: =, within normal limits; na, evidence
not available. “Normal values are given for lumbar CSF in adults.

F. Deisenhammer et al. European Journal of Neurology 2006, 13: 913-922



Foramen of Monro
Gliosis
Colloid cysts

Third ventricle
Chiasmal gliomas
Craniopharyngiomas
Arachnoid cysts

Fourth ventricle
Medulloblastomas
Ependymomas
Astrocytomas
Dandy-Walker cysts

Absorptive obstruction
Arachnoiditis
(Posthemorrhaqic)
Postmenigitic

Venous thrombosis

Pineal region
Tumors

Cerebral aqueduct
Aqueductal stenosis
Aqueductal forking
Subependymal gliosis
Periaqueductal gliomas

Basilar obstruction
Arachnoiditis
Chian malformations



Assessment of CSF flow
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Ventriculoperitoneal Shunt Placement

Enlarged Lelt Venincle

Extra Tubing in _~ Undemeath Skin
Peritoneal Cavity
for Growth



Normal pressure
hydrocephalus

Triad of Symptoms of NPH

NPH is identified by a triad of symptoms
Magnetic Gait

NPH
TRIAD OF
SYMPTOMS

http://www.lowback-pain.com/nphnormalpressurehydrocephalus.htm



375 000 patients in the US

How Many People in the USA Have
NPH?

e 5% of dementia patients are believed to
have symptoms of NPH

e The condition can be misdiagnosed as
Alzheimer’s or Parkinson’s

e FIRST RULE OUT NPH

e NPH is expected to grow as the American
population ages

e By 2010, the number of NPH patients is
expected to rise by 27%
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NPH, Treated
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Intracranial hypertension is a spectrum of
neurological disorders where cerebrospinal
fluid (CSF) pressure within the skull is
elevated. Normal CSF pressure varies by age.
In general, CSF pressure above 250 mm H20
In adults and above 200 mm H20O in children
signifies increased intracranial pressure (ICP).

Urgent!
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§ To learn at home:

Idiopathic intracranial
hypertension
(pseudotumor cerebri)
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arachnoid hard protrusion of
membrane scalp meninx the arachnoid

membrane
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white
grey superior
substance substance venous meninx space
cerebral artery falx blood conductor

cerebri
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https://www.researchgate.net/figure/Male-child-presented-
by-fever-severe-headache-nuchal-rigidity-and-change-in-
mental _figl 288834127
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https://healthjade.net/kernig-sign/

A Kernig sign

Involuntary hip and
knee flexion

-
------
--------

COPYTGNS 2pPly B Brudzinski sign
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