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Introduction

Severe head injuries are frequent life-threatening conditions that occur across all age ranges; 
expeditious neuro-intensive care provided in tertiary referral intensive care units have been shown to 
achieve best possible outcome in being able to coordinate neuro-critical care, neurosurgery and 
neuroradiology around the clock and in a timely manner to respond to often unpredictable patient 
deterioration; furthermore the tertiary centres are best placed to initiate early neuro-rehabilitation.

Aim and Scope
To decrease morbidity and mortality associated with severe head injury and introduce up-to-date 
treatment guidance. To be used in adult ICU/HDU,

Abbreviations

TBI Traumatic Brain Injury
GCS Glasgow Coma Scale
ICP Intracranial Pressure
CPP Cerebral Perfusion Pressure
QMC Queens Medical Centre
MTC Major Trauma Centre
TU Trauma Unit
RDH Royal Derby Hospital
MTCCN Mid Trent Critical Care Network
EMAS East Midlands Ambulance Service 

Definitions

Severe Head Injury: traumatic brain injury (TBI) with a Glasgow Coma Score of 3-8 out of 15

Primary brain injury occurs at impact

Secondary brain injury occurs from ongoing neuronal damage, global hypoxia, systemic hypotension, 
haematoma, brain swelling, ischaemia or infection

Management Principles: 
injuries, who are not accepted for immediate transfer by the

   tertiary neurosurgical referral centre based at QMC, Nottingham, are admitted to

Severe head injuries, who are not accepted for immediate transfer by the
   tertiary neurosurgical referral centre based at QMC, Nottingham, are admitted to
   ITU expeditiously for IPPV and supportive neuro-intensive care

The 2 cardinal aims of neuro-intensive care are prevention of global hypoxia
   and systemic hypotension to minimise the risk of further cerebral ischaemia

Although there are currently no facilities to directly measure ICP in this hospital, the report of
   the CT scan may suggest the presence of intracranial hypertension. The
   following treatment strategies assist in control of raised ICP:
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 30-40oC head elevation
 Head should be kept in neutral position
 Ensure adequate sedation and analgesia; aim for a sedation level of 4 or 5; in very rare 

circumstances muscle paralysis may be required
 Mechanical ventilation must ensure adequate oxygenation and maintain a low-normal carbon 

dioxide tension no lower than 4.0 kPa (bearing in mind the increased risk of causing cerebral 
ischaemia due to hypocapnia induced vasoconstriction and increased risk of stroke caused by 
extensive hyperventilation particularly in the elderly population)

 Accurate measurement of systemic blood pressure is essential and therapy should be titrated 
to a mean arterial pressure in accordance with the patient’s pre-morbid blood pressure; 
particular vigilance is required in the elderly

 Volume status should be assessed using CVP monitoring and hourly urine output as a 
minimum; bed-side focused ECHO for assessment of fluid status is highly beneficial

 CVP line insertion (ideally via the subclavian route), arterial cannulation, urinary 
catheterisation and orogastric tube insertion (nasogastric route if base of skull fracture has 
been excluded) are mandatory

 Inotropic support, - norepinephrine in the first instance, are frequently required to augment 
mean arterial pressure to attain an adequate cerebral perfusion pressure of >65-70 mm Hg

 In patients with neurogenic pulmonary oedema, which correlates with severity of injury, 
adequate sedation to abolish sympathetic overactivity, diuretics and IPPV with low level PEEP 
(5-10cm H2O) usually suffice; beta-blockade is usually unnecessary

 Intravenous fluid therapy should achieve euvolaemia and normal osmolality; dextrose 
containing solutions are not recommended; a haematocrit of 30% should be maintained

 Consider sedation bolus prior to physiotherapy or positioning of patient in cases of suspected 
severe intracranial hypertension

    
Neuromuscular blocking agents are not recommended for routine use to facilitate sedation or control 
ICP; indeed their prolonged use is associated with adverse outcome and polyneuropathies

Euglycaemia is desirable and these patients may require an insulin sliding scale to counteract 
centrally mediated and transient hyperglycaemia

Core temperature should be maintained at 37.5oC as brain temperature is known to be 1-2oC higher 
and this may involve active systemic cooling

Early enteral feeding (preferably postpyloric) is recommended as it decreases the incidence of stress 
ulceration and there are high caloric needs in this patient group

Thromboembolism poses an increased risk for these patients and prophylaxis with flowtron boots + 
TED stockings (if no contraindications) is therefore indicated; thromboprophylaxis with Enoxaparin 
should be withheld for 48 hours (in agreement with Mr Paul Byrne, Consultant Neurosurgeon QMC); if 
there is a haemorrhagic contusion or evidence of some other form of intracranial haemorrhage on CT, 
then appropriateness and timing of thromboembolism prophylaxis should be discussed in each 
individual case with the neurosurgeon on-call ideally at the time of the initial referral

regular assessment of the 3 components of the GCS, pupillary signs and evidence or suspicion of 
fitting must be undertaken at least hourly depending on the clinical presentation

new lateralizing signs should be regarded as life-threatening intracranial hypertension or tentorial 
herniation and further management (e.g. repeat CT scan) must be discussed with senior medical staff 
asap

There is no indication for:
 for steroids in TBI
 prophylactic anticonvulsants; seizures must be treated expeditiously when they occur and 

subsequent prophylaxis with phenytoin is recommended for 10 days in patients with 
destructive parenchymal lesions on CT scan

 prophylactic antibiotics

prediction of outcome after TBI is very difficult and must be made with extreme caution

specific goal orientated therapies including reduction of ICP to less than 25 cm H2O, such as surgical 
evacuation of mass lesions, CSF drainage, decompressive craniectomy, osmotherapy with mannitol or 
hypertonic saline, hyperventilation, induced hypothermia, barbiturate coma therapy and cerebral    
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blood volume regulation therapy are currently not within the domain of this ITU and require transfer to 
dedicated Neuro Intensive Care Units

Several of our current ventilators are equipped with the facility to measure end-tidal CO2 as well as the 
GE Monitoring ET-CO2 modules; the use of continuous capnography in head-injured patients should 
be seriously considered, particularly in patients with known raised ICP (see comments regarding ICP 
in CT scan reports)

All patients should have the spine cleared in accordance with the Spine Clearance Protocol and spinal 
precautions should be removed if appropriate ideally as early as possible

NB: 

With the introduction of QMC as our Major Trauma Centre and the RDH being a Trauma Unit the vast 
majority of patients with severe head injuries will be packaged as level 3 patients onto the MTCCN 
Transfer Trolley in the ED and be transferred as Priority 1 by EMAS with either an appropriately 
trained doctor from ICU or Anaesthesia following the pre-agreed ‘Send&Call’ Policy.
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