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The Management of Patients with Head Injury

R
elatively few patients with head injury require the
operative skills of a neurosurgeon. However, con-
cerns that some patients with head injury die

unnecessarily and other patients suffer long-term seque-
lae due to inappropriate management were raised in a
report from the Royal College of Surgeons of England in
1999.1 This highlighted inadequacies in the provision of
head injury services for these patients, many of whom are
initially, and sometimes exclusively seen by relatively
junior doctors. The National Institute of Clinical
Excellence has published admission, CT scan and special-
ist referral guidelines.2 Neurosurgeons should take a lead-
ing role by ensuring access to specialist care is appropriate
and timely in order to be effective, and by closely collabo-
rating with other health care workers to ensure an optimal
pathway of care is organised.

Epidemiology
Head injuries occur in all age groups, with a peak inci-
dence in males between the ages of 16 and 25 years and a
second peak in the elderly who have a high incidence of
chronic subdural haematomas. The majority of head
injuries in the UK are closed rather than open and are
caused by road traffic accidents, falls and assaults.3

Haematoma evacuation
The Glasgow Coma Scale is a validated measure of level of
consciousness that has been universally adopted.4 It is of
paramount importance in communicating information
about patient status. The age, neurological status, mecha-
nism of injury and pupillary reactions all input to the
decision making process when evaluating the need for
haematoma evacuation. The major questions addressed
by the surgeon are:
1) Is the conscious level depressed? 
2) Are there other signs of raised ICP (eg oculomotor

palsy)?
3) Does the scan show a haematoma or contusion with

mass effect (midline shift/ ventricle effacement/ dilata-
tion of contralateral ventricle/ loss of basal cisterns/
sulcal effacement)? 

4) Is expansion of the mass anticipated (eg contusions)? 
5) Where is the mass (temporal lobe lesions are consid-

ered dangerous due to the association with uncal her-
niation compressing the midbrain)?

These questions must be rapidly addressed and any surgery
performed with an appropriate sense of urgency. The
majority of procedures require a large craniotomy flap.
This provides adequate access to traumatised brain, poten-
tial sources of haemorrhage and can prove useful in reduc-
ing ICP if the bone flap is left out. The classical scalp inci-
sion for many lesions extends in a question mark shape to
the pre-auricular region. Modification such that the poste-
rior limb of the flap passes posterior to the ear increases the
ease of exposing the temporal and parietal regions.
Extradural haematomas are usually readily evacuated and
bleeding controlled by placement of multiple “hitch” stitch-
es around the periphery of the bone flap and a central hitch
stitch from the dura through 2 drill holes in the bone flap.
Acute subdural haematomas after low impact injury in the
elderly are often associated with a readily coagulated small
cortical artery. After a high velocity injury, an acute sub-
dural haematoma is frequently associated with contusions
and reflects a severe brain injury. In extreme cases a “burst”
lobe may be evident. Such severe haemorrhagic contusions
may necessitate resection of brain in the form of a lobecto-
my. Brain resection requires rapid but careful surgery pre-

serving the middle and anterior cerebral arteries.
Haemostasis can be difficult to achieve during trauma
surgery. Good illumination, excellent access and patience
are required. If the underlying brain is swollen at the time
of closure it is prudent to leave the dura open, not replace
the bone flap and close the scalp in anatomical layers. A
subdural multilumen capillary drain (Yates) tunnelled to a
colostomy bag applied to the scalp provides a very effective
means of wound drainage. An ICP monitor is inserted in all
cases with the exception of uncomplicated extradural
haematoma evacuation where rapid recovery is anticipated.

Chronic subdural haematomas usually present with
headache, confusion, focal neurological signs or reduced
level of consciousness several weeks after minor head
trauma. Frequently there is no history of trauma. The
haematoma is drained through 2 burr-holes that also per-
mit intraoperative irrigation of the subdural space to
remove any clot debris.

Critical care management of head injury
After the initial assessment and resuscitation of patients
with craniocerebral trauma – including the management of
life-threatening injuries – a period of intensive supportive
care with multimodality monitoring is instituted to prevent
secondary insults to the brain. Many centres now use pro-
tocol driven therapy during this phase of care (Figure 1).

Monitoring
Intracranial pressure monitoring is used in all head
injured patients with any abnormality on CT scanning
who do not obey commands. The monitor is usually
placed in the right frontal region via a twist drill hole.
Since an external ventricular drain is placed in over 50%
of severely injured patients the exact positioning of the
ICP monitor needs to be able to accommodate a nearby
ventriculostomy incision.

Intracranial pressure and cerebral perfusion
pressure management
Continuous monitoring of arterial blood pressure and
calculation of mean cerebral perfusion pressure (CPP) is
performed (CPP = mean arterial BP – mean ICP).5

Management of the ICP is undertaken in accordance with
the algorithm in Figure 1. An ICP of <25 mmHg and a
mean CPP of >70 mmHg are targeted. Simple manoeu-
vres frequently used to reduce intracranial pressure
include ensuring venous drainage is not obstructed by
endotracheal tube tapes, elevation of the head by 20-30o,
avoidance of hypoxia and prolonged expiratory cycles and
maintaining normothermia. If the ICP is raised CT scans
will exclude significant haematomas or contusions.
Ventriculomegaly at this early stage is unusual but place-
ment of an EVD will usually reduce ICP if the ventricles
are not fully effaced. If the ventricular catheter has not
resulted in CSF at a depth of 7cm the trajectory is incor-
rect. Check that the entry point is not too far anterior
(should be just anterior to the coronal suture), ensure that
in the AP plane the tip is directed to the tragus and direct
the catheter from the entry site toward the midline at the
target depth, in the coronal plane. The catheter is tun-
nelled posteriorly to keep it clear of any subsequent
bifrontal craniectomy flap.

PaCO2 manipulation and jugular venous oximetry
(sJvO2)
The next phase of care involves further monitoring of
the patient with jugular venous oximetry and the use of
inotropic support.6 Reduction of the arterial PaCO2 can
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reduce the intracranial blood volume due to capacitance
vessel constriction reducing intracranial pressure.
However, preliminary cerebral blood flow PET data indi-
cate that such an approach can cause arterial vasocon-
striction and relative cerebral ischaemia. Jugular venous
oximetry is therefore used as a tool to titrate hyperventi-
lation to the global cerebral metabolic response. If sJvO2

reduced below 60% a state of relative ischaemia exists
and this is likely to be exacerbated by further reduction
of PaCO2.

Inotropic support
Augmentation of mean arterial pressure may help delivery
of oxygen and glucose to the brain averting the progres-
sion of cytotoxic oedema and reducing ICP. However
intracranial pressure may increase with pressure support
due to the loss of cerebral autoregulation, resulting in a
passive cerebral circulation in which increases in arterial
pressure causes further elevation of ICP due to pressure
waves and vasogenic oedema. In clinical practice the
response is variable, therefore therapeutic manoeuvres
require careful monitoring. Augmentation of the CVP to
8 or 10 cm ensures adequate circulatory volume is present
before enhancing stroke volume with inotropes.
Norepinephrine appears to be more predictable and effi-
cient at augmenting CPP when compared with
dopamine.7

Osmotherapy
The reduction in ICP following mannitol administration
has been well documented.8 The mode of action has tra-
ditionally been ascribed to the osmotic diuretic effect by
which water follows the osmotic gradient from the
injured brain to vascular compartment across the bood-
brain-barrrier. Other postulated mechanisms of action
include a free radical scavenging effect, volumetric aug-
mentation and improved capillary flow due to the rheo-
logical properties of mannitol. Other osmotic agents such
as hypertonic (7.5%) saline are also undergoing clinical
trials to establish whether they have a validated therapeu-
tic role in the management of raised ICP.

Hypothermia
Hyperthermia increases the metabolic rate of brain tissue
and is associated with a poorer outcome from head injury.
However, a recent large multicentre randomised trial of
hypothermia in the management of a heterogenous head
injured population has not established a case for the wide-
spread use of this therapy.9 The selective use of hypother-
mia may be appropriate in some subgroups of patients,
for example those with raised ICP.

Refractory elevation of ICP
Refractory elevation of ICP can produce a stalemate situ-
ation during the intensive care management of head
injured patients. Secondary insults such as hypoxia and
hypovolaemia can lead to an acutely raised ICP and
reduction in CPP that is life threatening. A therapeutic
decompressive craniectomy increasing the volumetric
capacity of the cranial cavity can significantly reduce the
ICP and may be beneficial in this group of patients.10 The
RESCUE trial is evaluating this procedure.

Barbiturates reduce cerebral metabolic demand and it
has been postulated reduce cytotoxic oedema. However,
their use is controversial with a poorly defined evidence
base.11 Thiopentone is cardiotoxic and induces a pro-
longed comatose state that precludes clinical assessment
of conscious level and makes treatment withdrawal a pro-
tracted issue. To avoid inappropriate use, an infusion is
only considered if ICP elevation is refractory and a reduc-
tion in ICP is observed after administering a test dose.

Outcome after head injury

Neuropsychological deficits
Survival with moderate or severe disability is common after
all grades of head injury. Even after mild injury 47% of
patients have disabling persistent neuropsychological
deficits.12 Frontal lobe dysfunction occurs most commonly
resulting in loss of motivation and drive, increased fatigua-
bility, concentration and attention deficits, defective prob-
lem solving and impaired cognitive endurance. Coupled
with a lack of insight and loss of social judgement severe
social handicap can result. Temporal lobe damage causes
memory deficits, word finding difficulties, irritability,
mood lability, depression, anxiety and a loss of self-esteem.
SSRIs may be useful in managing these complications.
Unfortunately only a minority of these patients receive help
from a specialist in rehabilitation, a clinical neuropsycholo-
gist or social services. Improved provision of rehabilitation
facilities is needed to minimise the cognitive and social
sequelae of injury. Assessment of rehabilitation needs is
required at an early stage by all patients with intermediate
and severe head injuries and transfer to a well-resourced
rehabilitation centre with physiotherapy, speech and lan-
guage therapy, occupational therapy and neuropsychology
is appropriate when patients are medically and surgically
stable. Although some severely disabled or vegetative
patients will ultimately require transfer to a nursing care
facility such a decision should not be made precipitously.
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Figure 1: ICP management
algorithm.
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Post-traumatic epilepsy
Ventilated head injured patients can sustain occult seizure
activity that is a potential cause of raised intracranial
pressure. EEG monitoring to exclude fits as a contributo-
ry factor is therefore appropriate in patients with refrac-
tory raised ICP.

Overall, up to 5% of patients sustain early post-trau-
matic epilepsy – defined as seizures within 1 week of
injury. Usually such patients are administered intra-
venous phenytoin at, or soon after, the time of the fit. The
majority of these patients do not develop long-term
epilepsy and prolonged use of anticonvulsants is not ben-
eficial.13

The incidence of long-term post-traumatic epilepsy is
influenced by the type and severity of the brain injury.
Depressed fractures with dural tears and intraparenchy-
mal injuries are both associated with long-term epilepsy
in over 25% of cases. 50% of these patients will have their
first fit within 1 year of the injury with over 80% having
fits within 4 years of the injury. However, a significant
minority will sustain a first seizure more than decade after
the trauma.14 Established anticonvulsants such as sodium
valproate or carbamazepine are appropriate first-line
drugs in these patients.

Care pathways
Standardisation of the care system for head injured
patients requires a multi-faceted approach with an
increase in resources. Renovation and expansion of acci-
dent and emergency departments with provision of
observation beds has been recognised as a nationwide
requirement and is underway. An improvement in the
infrastructure of radiological departments, with fully
staffed CT scanners and image transfer facilities, is
required. More neurosurgical intensive care beds and

rehabilitation facilities are required in almost all regions.
The health and social service departments must work in
partnership to serve the needs of patients and their fami-
lies. Continuing medical education programmes for doc-
tors in all specialities that are involved in head injury care
need to include sessions allocated to head injury manage-
ment, to ensure improvements in management are incor-
porated into clinical practice.
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