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Important notice!
'The Initial Management of Closed Head Injury in Adults' clinical practice guidelines are
aimed at assisting clinicians in informed medical decision-making. They are not intended to
replace decision-making. The authors appreciate the heterogeneity of the patient population
and the signs and symptoms they may present with and the need to often modify
management in light of a patient's co-morbidities.

The guidelines are intended to provide a general guide to the management of specified
injuries. The guidelines are not a definitive statement on the correct procedures, rather they
constitute a general guide to be followed subject to the clinicians judgement in each case.

The information provided is based on the best available information at the time of writing, 
which is December 2004. These guidelines will therefore be updated every five years and 
consider new evidence as it becomes available.

These guidelines are intended for use in adults only.

All guidelines regarding pre-hospital care should be read and 
considered in conjunction with NSW Ambulance Service protocols.
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Algorithm 1 :: Initial management of ‘Adult Closed Head Injuries’

GCS 3-8 GCS 9-13 GCS 14-15

Severe Head Injury (10%)
1 Early intubation.
1 Supportive care ABCDE's.
1 Prevent secondary injury.
1 Early CT scan.
1 Early neurosurgical consult.
1 Early retrieval consult if required.
1 Consider ICP monitoring.
1 Anticonvulsants optional.
1 ICU admission.
1 Routine brain injury rehabilitation consult.

NB. Minimum supportive care aims  
   to prevent secondary brain injury:

1 PaO2 >60   
1 SaO2 >90   
1 PaCO2 35-40
1 Systolic BP >90 
1 Head up 30º

Moderate Head Injury (10%)
1 Supportive care ABCDE's.
1 Prevent secondary injury.
1 Early CT Scan.
1 Period of clinical observation.
1 Intubation if required to ensure adequate 

oxygenation and ventilation or to safely  
perform CT scan.

1 Early neurosurgical consult if not clinically 
improving or abnormal CT scan.

1 Early retrieval consult if required.
1 Admit to hospital unless early rapid clinical 

improvement, normal CT scan and absence  
of other risk factors as listed below.

1 Consider routine post traumatic amnesia  
testing and referral to a brain injury 
rehabilitation service (or neurologist)  
due to high risk of cognitive behavioural  
social sequelae.

Mild Head Injury (80%)
1 Initial period of clinical observation.
1 Assess for risk factors of significant  

intracranial injury as listed below.
1 CT scan if GCS <15 at 2 hours post  

injury or if other risk factors present.
1 Admit to hospital if clinically not improving  

at 4 hours post injury or abnormal CT scan.
1 Consider hospital admission if elderly  

(>65 years), known coagulopathy (warfarin, 
alcoholic), intoxicated or socially isolated.

1 Discharge home with head injury advice  
at 4 hours post injury if clinically improving  
with either no risk factors or normal CT scan.

1 Refer to local doctor for routine follow up and 
monitoring of any post concussion symptoms.

1 Consider referral to a brain injury rehabilitation 
service (or neurologist) if still has post traumatic 
amnesia after 24 hours or if still has post 
concussion symptoms after 4 weeks.

NB. See also separate Mild Head Injury Algorithm.

Initial Management of Adult Closed Head Injuries

Risk factors indicating potentially significant Mild Head Injury
1 Persistent GCS <15 at 2 hours post injury.
1 Deterioration in GCS.
1 Focal neurological deficit.
1 Clinical suspicion of skull fracture.
1 Prolonged loss of consciousness (>5 min).
1 Prolonged anterograde / retrograde amnesia.

What to do if a Closed Head Injury 
patient acutely deteriorates?

When should patients with Closed Head Injury be 
transferred to hospitals with neurosurgical facilities?

1 Post traumatic seizure.
1 Persistent abnormal alertness / behaviour / cognition.
1 Persistent vomiting (2 or more occasions).
1 Persistent severe headache.
1 Known coagulopathy (eg warfarin / alcoholic).
1 Age >65 years.

1 Multi-system trauma.
1 Dangerous mechanism.
1 Clinically obvious drug or alcohol intoxication.
1 Known neurosurgery / neurological impairment.
1 Delayed presentation or representation.

Clinical approach
1 Re-assess ABCDE's to exclude 

non head injury cause.
1 Supportive care of ABCDE's  

(NB. oxygenation and perfusion).
1 Consider early intubation and 

short term hyperventilation to 
PaCO2 25-30.

1 Immediate CT scan if available.
1 Consult neurosurgical service.
1 Consult retrieval service early.
1 Consider use of mannitol 

boluses (1g/kg), in consultation 
with neurosurgical service,  
to reduce ICP for transfer.

1 Consider local burr holes in 
consultation with neurosurgical 
service if transfer likely to take 
more than 2 hours.

Indications of deterioration
1 GCS falls by two or more points.
1 Develops dilated pupil(s).
1 Develops focal neurological 

deficit.
1 Delayed or focal seizure.
1 Cushings response – 
 bradycardia and hypertension.

Clinical approach
1 When in doubt consult you 

regional neurosurgical service.
1 Patients with closed head 

injuries should be observed in 
facilities that can manage any 
complications that are likely  
to arise. Clinical judgment 
regarding risk of deterioration  
is required and neurosurgical 
consultation may be 
appropriate.

1 Patients with closed head 
injuries should be transferred 
to the nearest appropriate 
hospital with neurosurgical 
facilities if there is significant 
risk of intracranial injury. 
Transfer of patients to hospitals 
with CT scan facilities but 
without neurosurgical services 
should be avoided.

Potential indications  
for transfer
1 Patient with severe head injury 

(GCS 3-8).
1 Patient with moderate head injury 

(GCS 9-13) if:
   – clinical deterioration
   – abnormal CT scan
   – normal CT scan but  

   not clinically improving
   – CT scan unavailable.
1 Patient with mild head injury 

(GCS 14-15) if:
– clinical deterioration
– abnormal CT scan
– normal CT scan but not 
 clinically improving
– high risk mild head injury with CT 
   scan unavailable, particularly if:

- persistent abnormal GCS
- focal neurological deficit
- clinical suspicion of skull 
 fracture
- persistent abnormal mental 
 status, vomiting or severe 
 headache at 4 hours  
 post injury.

AMRS (adult)   1800 650 004

NETS (children)  1300 362 500
Regional Neurosurgical tel. 

'formerly the MRU' 
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Initial Assessment and Stabilisation of ABCDE's
Trauma Team activation if initial GCS 3-13 or otherwise indicated
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Algorithm 2 :: Initial management of ‘Adult Mild Head Injury’

Clinical observation until at  least  
four hours post time of injury.

Initial GCS 14-15 on arrival following blunt trauma. Stabilise ABCDE’s then assess risk factors.

Low risk Mild Head Injury

Normal during 
observation 
period.

Normal CT 
scan. Clinical 
symptoms 
improving at 
4 hours post 
time of injury.

Normal CT 
scan. Clinical 
symptoms NOT 
improving at 
4 hours post 
time of injury.

Socially safe for discharge for home observation if:
1 Responsible person available to take home and observe.
1 Able to return if deteriorates.
1 Discharge advice is understood.

Clinically safe for discharge for home observation if:
1 Normal alertness / behaviour / cognition.
1 Clinically improving after observation.
1 Normal CT scan or no indication for CT scan.
1 Clinical judgment required if elderly and /  

or known coagulopathy due to increased risk 
of delayed subdural haematoma.

Consider urgent transfer for CT scanning if:
1 Persistent GCS <15 at 2 hours post injury.
1 Deterioration in GCS.
1 Focal neurological deficit.
1 Clinical suspicion of skull fracture.
1 Persistent abnormal mental status, vomiting or 

severe headache at 4 hours post time of injury.

Admit for prolonged hospital observation and  
consult regional neurosurgical service regarding
further management and disposition.

CT scan unavailable.

Initial Management of Adult Mild Head Injury

High risk Mild Head Injury
Any of ...
1 Persistent GCS <15 at 2 hours post injury.
1 Deterioration in GCS.
1 Focal neurological deficit.
1 Clinical suspicion of skull fracture. ::1
1 Prolonged loss of consciousness (>5 mins).
1 Prolonged anterograde / retrograde amnesia (>30 mins).
1 Post traumatic seizure. ::2
1 Persistent abnormal alertness / behaviour / cognition.
1 Persistent vomiting (2 or more occasions).
1 Persistent severe headache.
1 Known coagulopathy (eg warfarin / alcoholic).
1 Age >65 years. ::3
1 Multi-system trauma. ::4
1 Dangerous mechanism. ::5
1 Clinically obvious drug or alcohol intoxication. ::6
1 Known neurosurgery / neurological impairment. ::7
1 Delayed presentation or representation. ::8

Discharge for home observation 
and provide written discharge advice.

Abnormal alertness / behaviour / cognition.
Clinically deteriorates or not improving.

Abnormal CT scan.

Note – Clinical judgement required
::1 Clinical suspicion of skull fracture includes – history of focal blunt assault 
 or injury; large scalp lacerations or haematomas; signs of base of skull fracture  

– haemotympanum / CSF leak / raccoon eyes / Battles sign.

::2 Post traumatic seizures – prolonged, focal or delayed seizures are significant risk 
factors for intracranial injury but brief generalised seizures immediately following 
head injury are less concerning.

::3 Age >65yrs – elderly patients have increased risk of significant intracranial injury; 
routine CT scanning unless totally asymptomatic patient with no other risk factors.

::4 Multi-system trauma – beware patients with unstable vital signs or distracting 
injuries, as significant head injuries are easily missed.

::5 Dangerous mechanisms include MVA ejection / rollover; pedestrians / cyclists hit  
by vehicle; falls >own height or five stairs; falls from horses / cycles etc; focal blunt 
trauma, eg bat / ball / club.

::6 Clinically obvious drug or alcohol intoxication with altered mental status is an indication 
for CT scanning but drug or alcohol ingestion with normal mental status is not.

::7 Known neurosurgery/neurological impairment – conditions such as hydrocephalus 
with shunt or AVM or tumour or cognitive impairment from any cause make clinical 
assessment less reliable and may increase risk of intracranial injury.

::8 Delayed presentation or representation – consider both intracranial injury  
and post concussion symptoms and have a low threshold for CT scanning.

Indication for early CT scan and 
prolonged clinical observation.
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All of ...
1 GCS 15 at 2 hours post injury.
1 No focal neurological deficit.
1 No clinical suspicion of skull fracture. ::1
1 Brief loss of consciousness (<5 mins).
1 Brief anterograde / retrograde amnesia (<30 mins).
1 No post traumatic seizure.
1 Mild nausea or single episode of vomiting.
1 Mild headache.
1 No known coagulopathy.
1 Age <65 years.
1 Isolated head injury without dangerous mechanism.
1 No drug or alcohol ingestion.
1 No known neurosurgery / neurological impairment.
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