Head Injuries
Head Injuires account for approx 7,000 emergency department attendances and make up to 50% of trauma related deaths in the U.K  (Jarvis 2007).

The anatomy of the skull can be divided into the scalp, skull, meninges and the brain.
The scalp provides a protective covering and may absorb some energy transfer during an injury event. The scalp is highly vascular and if lacerated may bleed profusely.

The skull provides protection to the contents of the cranial vault. The bones are relatively thick up to 6mm, with the exception of the temporal bone. Fractures of the skull require significant energy forces and often result in direct injury to the brain. 
Fractures may also lacerate underlying vascular structures, resulting in the formation of haematomas. A depressed skull fracture extends below the surface of the skull and can cause brain tissue compression.

Basilar skull fractures are fractures of five or more bones of the base of the skull, these fractures may accompany injury to other intracranial structures such as the brain and dura mater. These fractures are commonly presented with bruising around the eyes and behind the ear.
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Contents of the cranial vault
Meninges 

The Meninges are a three layer covering to pad the brain and spinal cord. These layers are called:
PIA mater –Which is  firmly attached to the brain and spinal cord

Arachnoid maembrane-  A thin transparent membrane. CSF produced In the ventricles of the brain circulates around the brain beneath the arachnoid membrane and through the central canal of the spinal cord.
Dura-  A tough fibrous membrane that adheres to the internal surface of the skull. There are spaces above and below the dura mater. Bleeding can occur into these spaces (suddural and extradural). 
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Brain
The two cerebral hemispheres are each divided into frontal, parietal, temporal and occipital lobes. These lobes are responsible for judgement, behaviour and voluntary motor functions: 
· Frontal (sensory and spatial orientation), 
· Parietal (Speech, auditory ) 
· Temporal (memory)  
· Occipital (vision).

There is usually one dominant hemisphere.

The cerebellum lies behind the brainstem and beneath the cerebral hemispheres. It has extensive neural connections with the spinal cord and brain. Its major functions are conscious and unconsciousness, muscle co-ordination, movement, balance and posture.
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The Brain stores neither oxygen or glucose and therefore it requires a continuous supply of both nutrients. It uses approximately 20% of the body’s total oxygen supply and metabolizes glucose at a rate of  60mg/minute.

The brain is only able to withstand very short periods of ischaemia, unlike the kidney, liver or muscle. Thus cerebral blood flow must be maintained to ensure a constant delivery of oxygen and glucose as well as the removal of "waste" products. 
Maintenance of cerebral blood flow depends on a balance between the pressure within the skull, intracranial pressure (ICP) and the arterial pressure of the blood, mean arterial pressure (MAP). It is important to maintain a constant blood flow. Thus when blood pressure falls, physiological mechanisms attempt to maintain flow to prevent ischaemia.

Similarly, when blood pressure rises, the same mechanism stops the blood flow from increasing to excessive levels. If this did occur, cerebral oedema could develop and the brain would enlarge because of the increase in cerebral arterial blood volume.
· ICP intracranial pressure is the pressure within the rigid skull. 

· CBF cerebral blood flow is the flow of blood through the brain, important for delivery of oxygen and removal of "waste" products 
If the brain swells or if there is a blood clot inside the skull, the skull cannot stretch to accommodate it. Consequently something has to give.
If the brain enlarges, some blood or CSF must escape to avoid a rise in pressure. If this should fail, or be unable to occur there will be a rapid increase in ICP from the normal range (5-13 mmHg). 
High intracranial pressure (ICP) will cause internal or external herniation of the brain, distortion and pressure on cranial nerves and vital neurological centres. It will ultimately cause death if untreated or untreatable.

Assessment

History taking is vital to the assessment process, patients with head injuries may also be suffering other injuries for example spinal trauma or  multisystem problems and therefore a thorough assessment must be made. 
1. History 
Questions such as when did it happen?, what happened, mechanism of injury?, relevant medication i.e. warfarin, loss of consciousness  and has the patient vomited? , are all relevant to your assessment and may indicate potential for deterioration in the head injured patient (Jarvis 2007)

2. ABCDE approach
A,B,C,D,E approach as discussed previously. This patient will also require oxygen, IV access and monitoring as is the standard management for most acutely ill patients

3. Full Glasgow Coma Score, Pupil Reaction

A full Glasgow Coma Score, pupil reaction and Blood Glucose is required if not done in the ABCDE assessment ( see chapter on GCS for explanation) 

4. Reassessment 

Is important and a drop of one point in the motor response or two points in overall deterioration is of clinical significance, senior medical help must be obtained.
TNCC (2007) / Jarvis(2007) 
