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Objectives

A To understand key determinants of
Intracranial pressure

A To gain a pragmatic algorithm to
manage acute intracranial hypertension

| am going to focus



Key Concepts:

A Determinants of Intracranial Pressure
A Determinants of Cerebral Blood Flow

Alntracranial o6écompl |



Why ICP Matters:

A Cerebral Perfusion Pressure

CPP=P 1 Py
= MAP < iCP

ANormal 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%)

Parenchyma
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Normal Brain
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Extravascular Blood
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Cerebral Edema

CSF
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Hydrocephalus
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ICP: Intracranial Compliance

ANon-linear
relationship

A Displacement of
CSF into thecal sac

ADecrease in cerebral
blood volume

AVolume (ml)



Cerebral Blood Flow
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Context is everythinge

A Subtleties of management:
I Fluid administration
1 CO,
O,
A Context of:
I Clinical situation
I Brain / Cerebrovascular physiology

| am focusing on life-threatening ICP emergencies
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lllustrative Case

41 year old woman with HTN
A New left hemiplegia
A CT : no bleed

A MRI
I R MCA infarct
I R MCA Thrombus

Systemic thrombolysis
administered




lllustrative Case

A Day 1
I Worsening weakness
I Confused and less verbal

A Day 2
I Complains of worsening headache
I Worsening agitation
I MR/ MRA

AAtivan 4 mg
ASnoring / obstructing airway



lllustrative Case

A 15 minutes after returning from MRI
I Unresponsive
I Fixed and dilated right pupil

WHAT HAS HAPPENED?

and

WHAT SHOULD BE DONE?




Emergent Management

HOB O30°

Hemodynamics: avoid hypotension
Intubate and hyperventilate
Osmotherapy

STAT CT for diagnosis and definitive
management

01 = OO



1 I Elevate Head of Bed

AHOB 30° -45°
| Decreases ICP
I Increases CPP
I Does not change cardiac output

I Limits transmission of intrathoracic
oressure

Durward et al. J Neurosurg. 1983



27 Hemodynamics

A Ensure adequate intravascular volume

I Especially with sedation / induction for
Intubation

A Hypotension is DEADLY

CPP =Ry T Pour
= MAP - ICP




CBV, SBP & Cerebral
Autoregulation

288000000000

Passive Dilation / Autoregulation Passive Dilation
Collapse

/\ebra Blood Volume

Adapted from S. Mayer



