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Learning Objectives

NS4.10 Outline the broad classification of head injury
NS4.11 Describe the major complications of a head injury, including neurological complications

NS4.13 Discuss which patients with head injury: 1.need to be admitted to hospital 2. Need further imaging
(Skull X-ray, CT brain, MRI) 3. Need referral to a neurosurgeon

NS4.14 Recognise the presence of a gross abnormality on skull x-ray or brain scan

NS4.15 Describe initial management of life threatening head injury in A&E, with respect to ATLS guidelines
and importance of basic resuscitation

NS4.16 Be able to explain to a patient with a minor head injury who is being discharged the important
symptoms they should be aware of and the necessity to seek help if these occur

NS4.9 Describe the features and appropriate management of subdural haematomas

NS4.17 Outline the principles of management of traumatic intracranial haematoma, brain contusion,
skull fractures and cerebrospinal fluid leak

NS4.18 Explain the importance of good cervical spine assessment and control in head injured patients
NS4.19 Describe the presentation of acute brain herniation after head injury

NS4.20 List the key investigations which should be carried out in patients presenting to accident & emergency
with head injury



What is head injury?

External force causing
damage to head
Brain
Scalp
Skull
Cranial nerves
Eye/Nose/FEars




Why does it matter?

Leading cause of death in adults >44
and children >1 years worldwide

In the UK: 1,500 per 100,000 ot population
attend ED each year with head injury. 300 of these
admitted to hospital, and 15 to neurosurgery

2/3 fatal trauma is due to head injury
Young people, long term disability
Very costly!



What are the causes of head injury?

RTA (40-50%)
Falls

Assaults
Firearms

Sports
Self inflicted




Important parameters
about Head Injury

Physiology

Brain uses 20% ot cardiac output,
despite comprising only 2% of body

welght

Needs continuous blood flow. Permanent

damage within 2 minutes of ischaemia



Important parameters
about Head Injury

Ohm’s Law:
CPP

CBF = CVR
CPP = MAP - ICP

Head injury may increase ICP



intracranial pressure

Important
parameters about
Head Injury

critical
volume

intracranial volume



Monroe Kellie Doctrine

Normal state — ICP normal

; a Lesions that can cause mass effect

Venous Arterial Brain CSF
volume volume

1.Intracranial haematoma (extradural,

Compensated state — ICP normal S u bd u ral y I ntrace re b ral)
52-___., _ 3; 2.Tumours
e ™ “ 3.Hydrocephalus

4.Cerebral oedema
; & 5.Cerebral venous congestion —
s EEES—— sagittal sinus thrombosis

Venous Arterial Brain Mass

i volume volume

Intracranial compliance
Autoregulation is limited

A ICP =WV CPP =
Ischaemia




Classification of
Head Injury

Primary injury Secondary injury

Impact damage Ischaemia

Irreversible Cerebral oedema

Prevention is the rule Hydrocephalus
Seizures
Infection
Preventable!

Reversible!



Brain injury

Direct trauma Removwval
Cerebral contusion Evacuation
Intracerebral shearing No surgery
Cerebral swelling Craniectomy
Intracranial haemorrhage Evacuation
Hydrocephalus CSF drainage

SHEAR

Axonal




Assessment of head injury: history

History

Mechanism

Timing

Symptoms
Headache
Loss of conscilousness
Nausea, vomiting
Visual disturbance
Selzures

Amnesia retrograde — before, anterograde — after, injury

PMH, Drugs (anticoagulation), Social, Family



Assessment of head injury: examination

Skull fractures (including base of the
skull)

(zoyIsigious stataGEspecsEum of severity
Moderate GCS9-13
Severe GCS <=38

Pupillary response
Focal deficits

Change 1n neurological state indicates evolution
ot pathological processes.



Radiological assessment

CT to look for intracranial injuries

When 1s it necessary
GCS <13 at initial assessment in ED or <15 two hours after
injury
Focal deficit
Seizure
Suspected open or depressed or base of the skull fracture

Vomiting more than twice in an adult

CT SCAN WITHIN ONE HOUR OF PRESENTATION



Radiological assessment

If loss of consciousness and any of
the following, obtain a CT within 8
hours:
Age >065
Bleeding/clotting disorder or anticoagulation
>30 minutes retrograde amnesia

Dangerous mechanism

There are different criteria for children. Always
remember the possibility of non-accidental
injury!



Management: mild head injury

Observation — duration depends on timing
of incident and clinical and radiological

features
May discharge from hospital if stable
Head injury service follow-up

No neurosurgical follow-up



Management: Severe head injury
The “golden hour”

An old concept in trauma management

No specitic time framel!
[lustrates the point that good early management
of critically injured patients is important for

their later progress
Very important in head injuries

ATLS principles



Priorities in SHI

ABCD

Oxygenation and blood pressure, anticonvulsants, fluid and electrolyte
management, heat or cold injury

Evacuate surgical lesion if there are any

Supportive medical management +/- ICP monitoring

Reassess with CT scan if not making progress/deteriorating



Herniation syndromes

Uncal

Tonsillar

Subfalcine

Reverse

Trans foramen magnum




Brain herniation caused by mass effect

Medscapee www.medscape.com

Central o\ \ytalcine)
herniation
Intracerebral
mass
Cingulate
herniation

Coning is brain stem death
| / by compression by the uncus
Unca of the temporal lobe onto the

herniation

midbrain
Infratentorial
herniation ~ (Tonsilar) Ipsilateral and then bilateral
Source: Clin J Oncol Nurs © 2008 Oncology Nursing Society pup|||ary dilatation and loss

of reaction to light, then Cushing
reflex



Imaging findings




Imaging findings (2)




Imaging findings (3)




Traumatic/spontaneous




Skull fractures




Skull fractures

Observation/advice
Open/through air sinus? CSF leak?

Elevation if:
Debridement for open fracture
Progressive focal deficit
Underlying target (EDH)

Cosmesis






Base of skull fractures







BOS fracture

Marker of high energy
injury

Nearly always stable
CN palsy and CSF leak

What not to do!






Referral to neurosurgery

NICE guidelines 2014
All new or “surgically significant” abnormalities

May need discussion regardless of scans

CSF leak, possible penetrating injury, progressive
neurology, persisting coma despite resuscitation,
unexplained confusion lasting >4 hours, drop in
GCS since admission, seizure without full recovery

If in doubt — call



Information we want

Brief history and other injuries
GCS

Neurological examination
Medical history
Angicoagulation

Scans — transferred and reported



Transfer to neurosurgery
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Thorough prior resuscitation

Experienced doctor



Physiological parametets

Oxygenation
Hypocarbia (mild)
Map > 90 systolic

All aiming to maximise cerebral oxygenation



Admission for observation

Still an important part of HI care
Unresolved neurology
Non-surgical CT-abnormal patients
Waiting for CT (low risk hopetully)
Intoxicated

Minimum neurological observations

Reassess — they are here in case they need a CT!

1-3% ot observed patients develop serious

pathology



Misc points
Discharge advice — verbal and written

Advice about post-concussion symptoms
Unable to predict who will suffer

Specific advice may improve outcome



Follow-up

GP 1/52 if imaged or admitted

Persisting problems for referral to Brain Injury
Specialist

Letter to GP pleasel



Reattenders
High risk group

Seen/discussed with
senior clinician

Very low threshold for
CT




