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ED Aims

1. Identify injuries requiring urgent 
neurosurgical intervention

2. Manage less severe injuries and arrange 
for observation and self care

3. Palliate injuries that are unexpected to 
survive 



Patient groupsPatient groups



Assessment

Symptoms

◼ Loss of 
Consciousness

◼ Associated seizure

◼ Amnesia (pre/post 
injury)

◼ Vomiting

◼ Headache

◼ Visual Disturbance

Signs

◼Reduced GCS
◼ Pupil Reaction

◼ Tympanic 
Membranes

◼ CSF Leak

◼ Abnormal Behaviour

◼ Focal Neurology 



GCS



AVPU



Imaging

◼ Identify injuries requiring urgent 
neurosurgical intervention.
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Algorithm 1: Selection of adults for CT head scan

Are any of the following risk factors present?

· GCS < 13 on initial assessment

· GCS < 15 at 2 hours after injury on assessment in 

the emergency department

· Suspected open or depressed skull fracture

· Any sign of basal skull fracture

· Post-traumatic seizure

· Focal neurological deficit

· More than one episode of vomiting since the head 

injury

Yes No

Perform CT head scan within 1 

hour of risk factor being 

identified.

A provisional written radiology 

report should be made 

available within 1 hour of the 

CT taking place.

Are any of the following risk factors present?

· Age > 65 years

· A history of bleeding or clotting disorder

· Dangerous mechanism of injury (a pedestrian 

or cyclist struck by a motor vehicle, an 

occupant ejected from a motor vehicle or a fall 

from height of > than 1 metre or 5 stairs)

· More than 30 minutes’ retrograde amnesia of 

events immediately before the head injury

Adults presenting to the emergency 

department who have sustained a head injury.

Yes

Perform CT head scan within 8 

hours of the head injury.

Current anticoag treatment?

No

Is there loss of consciousness or 

amnesia since the head injury?

Yes No

Yes No

No imaging 

required/ further 

imaging required.
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• GCS less than 13 on initial assessment in the emergency 
department.

• GCS less than 15 at 2 hours after the injury on 
assessment in the emergency department.

• Suspected open or depressed skull fracture.

• Any sign of basal skull fracture (haemotympanum, 
'panda' eyes, cerebrospinal fluid leakage from the ear or 
nose, Battle's sign).

• Post-traumatic seizure.

• Focal neurological deficit.

◼ More than 1 episode of vomiting.



C spine: limited signs if low GCS



Decision making information

◼ GCS

◼ Pupils

◼ Limb neurology

◼ CT scan

◼ Functional status of patient



Discharge
◼ 1.8 Admission and observation

• Patients with new, clinically significant abnormalities on 
imaging.

• Patients whose GCS has not returned to 15 after imaging, 
regardless of the imaging results.

• When a patient has indications for CT scanning but this 
cannot be done within the appropriate periodContinuing
worrying signs (for example, persistent vomiting, severe 
headaches) of concern to the clinician.

• Other sources of concern to the clinician (for example, 
drug or alcohol intoxication, other injuries, shock, 
suspected non-accidental injury, meningism, cerebrospinal 
fluid leak). [2003]



Extradural Bleeding 

The characteristic “biconvex” shape of extradural haemorrhage is caused by the dura 
adhering to the sutures on the inner surface of the skull causing “compartmentalisation”

Extradural Bleed

Overlying skull 
fracture seen on 
bony windows



Subdural Haemorrhage

◼ Venous bleed into the 
theoretical space between 
dura and arachnoid maters. 

Subdural Bleed 



Subarachnoid Haemorrhage
◼ The sensitivity of CT to the 

presence of subarachnoid 
blood is strongly 
influenced by both the 
amount of blood and the 
time since the 
haemorrhage.

◼ The diagnosis is suspected 
when a hyper-dense 
material is seen filling the 
subarachnoid space. Most 
commonly this is apparent 
around the circle of Willis 



Cerebral Contusions 

◼ Cerebral contusions are 
common in certain 
locations, as a result of 
the direction of the head 
strike and the intrinsic 
shape of the skull cavity.



Practical tips



Scalp Wounds

Adequate anaesthetic

Remove any haematoma 

Wound toilet

Palpate to assess for skull fracture

Close with staples/sutures 

SHAVE 





Head Injury Advice

Explain to patients 
about the 

symptoms they 
can expect

• Headache
• Dizziness
• Poor 

concentration
• Poor sleep

Also- explain what 
action should be 
taken to minimise 
these symptoms 

Head Injury 
Warning

Advise the patients 
about which symptoms 
should cause them to 

RETURN to ED

• Inability to rouse
• Confusion

• Persistent vomiting
• Visual disturbance 
• Focal neurological 

deficit 

Ensure that the 
observing adult 

understands these 
symptoms 



Patient groupsPatient groups







Concussion 

◼ Concussion is a traumatic brain injury 
following either a direct blow to the head 
or a force transmitted to the head 
without a direct hit.

◼ The brain releases chemicals that change 
how nerve cells work. This change can 
affect thinking and remembering, mood, 
sleep, behaviour, and level of 
consciousness.

◼ Offer patients written or online advice 
about the diagnosis, symptoms, and 
recovery.

◼ 80-90% of people with concussion 
recover spontaneously and fully, but 
some can experience serious 
consequences if their injury is poorly 
managed.





‘Retro’ imaging



Radiation exposure

◼ UK: 2.4-2.7mSv

◼ US: 6mSv

◼ Head: 2mSv

◼ Cervical spine: 3mSv

Radiation exposure

◼ UK: 2.4-2.7mSv

◼ US: 6mSv

◼ Head: 2mSv

◼ Cervical spine: 3mSv



Cost: Radiation



Questions?

https://www.acquiredbraininjury-education.scot.nhs.uk/glasgow-coma-
scale/


