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Objectives

ÅTo understand key determinants of 

intracranial pressure 

ÅTo gain a pragmatic algorithm to 

manage acute intracranial hypertension

I am going to focus on adultsé



Key Concepts:

ÅDeterminants of Intracranial Pressure

ÅDeterminants of Cerebral Blood Flow 

ÅIntracranial ócomplianceô



Why ICP Matters:

ÅCerebral Perfusion Pressure

CPP = P IN ïPOUT

= MAP - ICP

ÅNormal ICP:  < 15mmHg

`

Czosnyka M et al. J Neurol Neurosurg Psych. 2004



ICP: Principles

Monro-Kellie 

Doctrine

Cranial compartment is 

fixed volume and 

incompressible

1. Brain parenchyma 

(80%)

2. CSF (10%)

3. Intravascular blood 

(10%)
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ICP: Intracranial Compliance

ÅNon-linear 

relationship

ÅDisplacement of 

CSF into thecal sac

ÅDecrease in cerebral 

blood volume



Cerebral Blood Flow

0

20

40

60

80

100

120

25 45 65 85 105 125 145 165

Mean ABP (mmHg)

C
B

F
 (

m
l/
m

in
/1

0
0
g

)



Context is everythingé

ÅSubtleties of management:

ïFluid administration

ïCO2

ïO2

ÅContext of:

ïClinical situation

ïBrain / Cerebrovascular physiology

I am focusing on life-threatening ICP emergencies



Emergent Management 

of Raised Intracranial 

Pressure



Illustrative Case

41 year old woman with HTN

ÅNew left hemiplegia

ÅCT : no bleed

ÅMRI

ïR MCA infarct

ïR MCA Thrombus

Systemic thrombolysis 

administered 



Illustrative Case

ÅDay 1 

ïWorsening weakness

ïConfused and less verbal

ÅDay 2

ïComplains of worsening headache 

ïWorsening agitation

ïMR / MRA

ÅAtivan 4 mg

ÅSnoring  / obstructing airway 



Illustrative Case

Å 15 minutes after returning from MRI

ï Unresponsive

ï Fixed and dilated right pupil

WHAT HAS HAPPENED?

and

WHAT SHOULD BE DONE?



Emergent Management 

1. HOB Ó30°

2. Hemodynamics: avoid hypotension

3. Intubate and hyperventilate

4. Osmotherapy

5. STAT CT for diagnosis and definitive 

management



1ïElevate Head of Bed

ÅHOB 30° - 45°

ïDecreases ICP

ïIncreases CPP

ïDoes not change cardiac output

ïLimits transmission of intrathoracic 

pressure

Durward et al. J Neurosurg. 1983



2ïHemodynamics 

ÅEnsure adequate intravascular volume

ïEspecially with sedation / induction for 

intubation

ÅHypotension is DEADLY

CPP = PIN ïPOUT

= MAP - ICP



CBV, SBP & Cerebral 

Autoregulation

Cerebral Blood Volume

Cerebral Blood Flow

Passive Dilation /
Collapse

Adapted from S. Mayer

Passive DilationAutoregulation


