CNS Infections

Cerebral
Oedema

- Encapsulated bacterial infections
m ost common cause in Australia
- Neonatal (0-3/12)
- Bacteria from birth canal
- Ab @ 2 yrs therefore susceptible
to encapsulated bacteria
- E. Coli, Listeria monocytogenes,
Strep (Group B)
- Childhood (4/12-12 yrs)
- Haemophilus influenza (Hib),
Strep. pneumoniae, Neisseria
meningitidies
- Adult (>15 yrs)
- Neisseria (15-25 yrs)
- Strep. pneumoniae (elderly)

Strep. pneumoniae

Colonisation of
nasopharynx

Fungal Meningitis
- Crytpococcus
- Aspergilosis

Vasogenic
Oedema

- Recurrent episodes

Close proximity
of middle ear
to mastoid air cells

Blood
Culture

Blood Brain Barrier (BBB)

Impaired
BBB

- Vomiting
- Nausea
- Fever
- Drowsiness

Bacteraemia
Haematogenous
Spread

- Most common route
- Nasopharynx to blood
to meninges

Adjacent
Spread

Movement of
Meninges causes
pain

LP
LP

Breaks through
Dura into CSF

- Contraindicated if
- S/S of ICP
- Focal neurological
defecit

Strep escapes
from lesion/abscess
- Abscess witin the
epidural space

Bone
erosion

Communication
between mastoid
air cells (middle ear)
& posterior cranial
fossa

- Neoplasms, abscesses, haemorrhage
infarcts w oedema

Cerebellum
- Kernig’s sign
- Hoffman’s sign

Mass Effect

- Space Occupying
Lesion

RAS
General Mass
Effect
Compression of
CNS structures

Compression of
cerebral aqueduct
(or other structures)

Blockage
of CSF flow

Paediatric Coma Scale

- MRI
- CT
Drowsiness

Space Occupying Lesion

Headache
(CN V)

Stiff Neck

Ataxia

Epidural
Empyema

Lesion
extends

- Single layer of tightly packed
endothelial cells
- Only permits water to diffuse
freely
- Allows lipid, carrier or receptor
mediated transport
- b lactams poor penetration of
normal BBB but can in inflammation
- Endothelium
- Specialised continuous tight junctions
form functional BBB
- Increased mitochondria
- Ensheathed by astrocyte foot processes
which help tight junctions form, increase GLUT1
expression, release immune mediators
- Absent in circumventricular organse
- Paracellular crosing after failure of tight junctions
(inflammation...)
- Some bacteria cross transcellularly via hijacking
protein pincytosis (pneumococcus, strep)

Neuronal
Cell injury

- Subarachnoid space
CSF infection
- Inflammation of
Meninges

Meningitis

- Infection within the
subdural space

Inflammaotry
destruction of
mastoid air cells

ICF

Fluid escapes
Capillaries into ECF

Subdural Empyema
Mastoiditis

- Pia: superficial to brain surface
- Arachnoid: loose, filled w CSF
- Pia + Arachnoid = leptomeninges
- Dura: attached to periosteum
- Falx cerebri, falx cerebelli,
tentorium cerebelli, diaphragma selli

Little lymphatics
in cranium

Focal Collections of pus
Otitis Media

Meningitis

Meninges

Meningitis & encephalitis usually
display an even spread of pressure
therefore no displacement of CNS
unless severe
- Subdural or epidural empyema,
parenchymal abscess
- Uneven pressure distribution
- Cause displacement of CNS structures
- Ipsilateral temporal lobe herniation
over tentorium cerebelli
- Ipsilateral CNIII palsy
- Contralateral cerebral peduncle
herniation over tentorium cerebelli
- Ipsilateral corticospinal tract

Problem 6.04

Cytotoxix
Oedema

Nerve Irritation
+ve s/s

- Difficulty arousing a febrile child
should raise suspicion
- Eyes Open
- Nil 1, to pain 2, to speech 3
spontaneous 4
- Best Verbal
- None 1, cries 2, vocal sound 3
words 4, orientated 5
- Best Motor
- None 1, extension to pain 2,
felxion to pain 3, localises pain 4,
obeys comands 5
- Normal Aggregate
- Birth - 6/12: 9
- 6/12 - 1 yr: 11
- 1-2 yrs: 12
- 2-5 yrs: 13
- > 5yrs: 14

Epileptic
Manifestations

Cranial Nerve
Compression
-ve s/s

LMN Weakness

CN VII
Facial

- Ipsilateral upper
& lower facial
muscle paresis

Unable to:

- Wrinkle forehead
- Close eyes tightly
- Smile symetrically
- Puff out cheeks

ICP
-

ICP
PaCO 2 w intubation &
hyperventilation & IV mannitol
as osmotic diuretic
- Parenteral antibiotics after taking
blood for culture
- 3rd generation cephalosporin
- + Ampicillin to cover listeria
if < 3/12 old
- + Vancomycin if pneumococcal
- Dexamethasone prior to antibiotics

CSF Pressure

-

- Normally
10-15 mmHg
in adult
- Contraindicated LP

CN VI (Abducens)

CN VI
Abducens

- Has the longest intracranial route of all cranial nerves
- May act as a false localising sign for CNS lesions due to
compression from generalised pressure/mass effects

CN V1
Opthalmic division of
Trigemminal

Gradenigo Syndrome

Ipsilateral failure
to abduct eye

Compression of
veins of optic n.

- Ipsilateral CN VI palsy
- Pain in distribution of CN V1
- Masoiditis &/or otitis media

- Opthalmoplegia

Vergence

- Intersection of visual axes
for near fixation

Optokinetic Response

- Allows visuals input to complement
vestibular input during movement

VOR

- Maintains fixation during
head movement
- Direct
- Vestibular nuclei to
CN III nuclei via MLF
- Indirect
- RAS (polysynaptic)

Saccades
- Headache
- Vomiting
(projectile)

Adverse Outcomes

- Due to ICP & poor
cerebral perfusion
- Seizures & focal neuro
defecit common
- Most common in 1st 4 days
of treatment
- Also hemiparesis, CN palsies,
hydrocephalus
- Most common adverse event
post bacterial meningitis is
sensorineural hearing loss

- Semicircular Canals
- Detects angular forces
(rotation)
- Otoliths: Utricle & Saccule
- Detects linear forces (tilt &
translation)
- VOR
- Proprioception
- Postural Response
- Dysfunction
- Nystagmus, vertigo,
postural unsteadiness

Visual Control

Compression of
veins & displacement
of CSF

Obstructive
Hydrocephaluls

Management

Vestibular System

Papiloedema
Herniations

Opthalmoscopy

Photophobia

- Cingulate gyrus under
falx cerebri
- Medial temporal lobe
under tentorium cerebelli
- Cerebellar tonsils under
foramen magnum

Sudden release
of Pressure within
Cranium
Cerebellar Tonsil
Herniation

- Impaired corneal reflex
(Afferent arc)
- Retro-orbital/eye pain

- Cerebellum “sucked”
down into foramen
magnum
- “Coning”

- Transfer of fixation or
reset of eye position
- Frontal eye fields to
Pontine RF

Diplopia

Pursuit
Compression of
cardiorespiratory
centres of brainstem

DEATH

ICF - Intracellular Fluid
BBB - Blood Brain Barrier
RAS - Reticular Activating System
ICP - Intracranial Pressure
LP - Lumbar Puncture
CSF - Cerebrospinal Fluid

- Maintain fixation on moving
target
- Cerebellum, cortex, CN III nuclei,
basal gangllia
- Problems indicates central lesion

Nystagmus

- Rhythmical eye/s oscillation

