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Aim of this presentation Is, to elucidate

A Definition of ICP: its measurement and
determinants

Hemodynamics of cerebral circulation
Herniation syndromes
Diagnostic groups with increased ICP

Disturbances of CSF circulation (hydrocephalus and
treatment modalities)

o To Do Ix




Intracranial Pressure

A Definition: pressure exerted by

Intracranial volume of:

A Brain
A Blood
A CSF

A Normal ICP: 5-15 mm Hg.
A Increased ICP: >20 mm Hg.



nMonro-Kellie doctrineo

A The skull is basically a rigid structure. Since its
contents - brain, blood and cerebrospinal fluid
(CSF) - are incompressible, an increase in one
constituent or an expanding mass within the skull

results Iin an increase In intracranial pressure
(ICP).

A Skull is rigid (except in infants where JICP
causes sutural diastasis)

Alntracranial Contents
1. Brain (80%)
2. Blood (10%)

3. Cerebrospinal
Fluid (10%)




Monro-Kellie Hypothesis

A If the volume of one
compartment increases,
the volume of one or both of

the other compartments
decreases in order to
maintain intracranial
balance of volumes

A If the compensatory Blood + Brain + CSF
mechanism of volume-shift
becomes exhausted, ICP
Inherently rises

Monro A (1783). Observations on the structure and function of the nervous system. Edinburgh: Creech & Johnson.
Kelly G (1824). "Appearances observed in the dissection of two individuals; death from cold and congestion of the brain". Trans Med Chir Sci Edinb 1: 841 169.



Intracranial compliance

A Ability to
accommodate
Increase In volume
without a
corresponding
Increase In
pressure

A BUT at critical
point: small
change in volume
= large change In
pressure
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point ““A”, addition of volume has little effect on pressure

e volume curve. To
h ponse to addition of volume,

1
3 that point, there is a dramatic increase in res
especially from point “B’ onward (low compliance).



Intracranial pressure-volume relationship
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IICPO compensatory mechanisms

A 1. Blood displaces - (venous system)
A 2. CSF displaces - (spinal reservoir)
A 3. Brain displaces - herniation syndromes.

A Our aim is to augment compliance before
brain displaces.
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lICP: Etiologies

1. Increase in fbrainovolume

I. Space-occupying lesion (eg.
Hematomas, tumours, abscesses)
Ii. Cerebral edema (eg. Tumor, stroke)

Hematoma Tumour/
Edema
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”CP EtiOlOgieS (space occupying lesions)

2. Increase In blood volume

I. Obstruction of venous
outflowA edema, hemorrhage

. Hyperemia (status epilepticus,
nost AVM surgery)

lil. Hypercapnia (yCO2)
IV. Hypoxia

Venous Sinus Thrombosis 11



[ICP: EtiOIOgieS (space occupying lesions)

3. Increase in CSF

I. Increase CSF production (eg.
Choroid plexus papilloma)

Ii. Decreased CSF absorption
(Communicating hydrocephalus)

lii. Obstruction of CSF flow
(Obstructive hydrocephalus)

- 12
Obstructive Communicating



1yM Choroid plexus papilloma

3 years after surgery
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