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Severe Trauma>c Brain Injury Guidelines
Severe Trauma>c Brain Injury Guidelines
1. Head injury has around a 5% mortality. Early neuroprotecMve measures can signiﬁcantly
improve outcomes.
2. Early CT brain & skull are indicated in the majority of paMents with GCS <14.
3. For a rapid overview of head injury management, please see the separate key points
document “Care of Head Injured PaMents”
4. LeveMracetam (Keppra) is now the ﬁrst line anMconvulsant for paMents with signiﬁcant head
injury.
5. PaMents already taking anMconvulsants who sustain a head injury should have their
anMconvulsant therapy discussed with a neurosurgeon.
Head injury is the commonest cause of death and disability in people aged 1–40 years in the UK.
Most paMents recover without speciﬁc or specialist intervenMon, but others experience long-term
disability or even die from the eﬀects of complicaMons that could potenMally be minimised or
avoided with early detecMon and appropriate treatment.
The incidence of death from head injury is low, with as few as 0.2% of all paMents aqending
emergency departments with a head injury dying as a result of this injury. The majority of fatal
outcomes are in the moderate (GCS 9–12) or severe (GCS 8 or less) head injury groups, which
account for 5% of aqenders.
Appropriate guidance can enable early detecMon and treatment of life-threatening brain injury,
where present.
This guideline is based on NICE CG176: Head Injury.

Ini>al Assessment and Management
As with all major trauma, paMents with a head injury should be managed according to standard
trauma primary survey principles.
Neurological assessment:
The paMent should be assessed and monitored using the Glasgow Coma Scale. The individual
components of the GCS and the overall score should be described in all communicaMons and
documentaMon
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In paMents with a GCS of 8 or less, ensure there is early involvement of an anaestheMst or criMcal
care physician to provide appropriate airway management and assist with resuscitaMon.
Pa>ents considered high risk for clinically important brain injury and/or cervical spine injury:
Conduct a full clinical examinaMon to establish the need to request CT imaging of head, cervical
spine and other body areas.
Pa>ents considered low risk for clinically important brain injury and/or cervical spine injury
following ini>al assessment:
An emergency department clinician should re-examine the paMent within an hour. The need to
request CT imaging of the head and/or cervical spine should be established at this Mme.

Airway
Intubate and ven>late the pa>ent immediately in the following circumstances:
• GCS ≤8
• Loss of protecMve laryngeal reﬂexes
• VenMlatory insuﬃciency as judged by blood gases: hypoxaemia (PaO2 <13 kPa on oxygen) or
hypercapnia (PaCO2 >6kPa)
• Spontaneous hypervenMlaMon causing PaCO2 <4kPa
• Irregular respiraMons
If transferring from a trauma unit to major trauma centre, intuba>on and ven>la>on prior to the
start of the journey is indicated in the following circumstances:
• Signiﬁcantly deterioraMng conscious level (1 or more points on the motor score), even if
GCS not ≤8.
• Unstable fractures of the facial skeleton
• Copious bleeding into the mouth (for example, from skull base fracture)
• Seizures
Ven>late an intubated pa>ent with muscle relaxa>on and appropriate short-ac>ng seda>on and
analgesia. Aim for:
• PaO2 >13 kPa
• PaCO2 4.5 – 5.0, unless there is clinical or radiological evidence of raised intracranial
pressure, in which case more aggressive hypervenMlaMon is jusMﬁed. If hypervenMlaMon is
used, increase the oxygen concentraMon.
• Maintain the mean arterial pressure at ≥80mmHg by infusion of ﬂuid and vasopressors as
indicated.
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Analgesia
Pain can lead to an increase in intracranial pressure and should be managed eﬀecMvely.
Treat signiﬁcant pain with small doses of intravenous opioids Mtrated against clinical response and
baseline cardiorespiratory measurements.
All paMents with head injury should receive
paracetamol (IV or PO) if not contraindicated.

Imaging
The current primary invesMgaMon of choice for the detecMon of acute clinically important brain
injuries is CT imaging of the head.
Do not perform MRI scanning as the primary invesMgaMon for clinically important brain injury.
However, addiMonal informaMon of importance to the paMent’s prognosis can someMmes be
detected using MRI.
Do not use plain X-rays of the skull to diagnose signiﬁcant brain injury without prior discussion with
a neuroscience unit.
Perform a CT Head Scan Within One Hour:
• GCS less than 13 on iniMal assessment in the Emergency Department
• GCS less than 15 at 2 hours a\er 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 leaking
from the ear or nose, Baqle’s sign
• Post-traumaMc seizure
• Focal neurological deﬁcit
• More than 1 episode of vomiMng
A provisional wriNen radiology report should be made available within 1 hour of the scan being
performed.

Perform a CT Head Scan Within Eight Hours in Pa>ents who:
• Experienced some loss of consciousness or amnesia since the injury
AND any of the following
• Age ≥65
• Any history of bleeding or cloNng disorder
• Dangerous mechanism of injury e.g pedestrian vs. motor vehicle, cyclist vs. motor vehicle,
occupant ejected from a motor vehicle or fall from a height >1 meter / 5 stairs.
• More than 30 minutes of retrograde amnesia of events immediately before the head injury
A provisional wriNen radiology report should be made available within 1 hour of the scan being
performed.
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Pa>ents on warfarin:
For paMents who have sustained a head injury with no other indicaMons for a CT head scan and
who have been receiving warfarin treatment, perform a CT head scan within 8 hours of the injury.
A provisional wriqen radiology report should be made available within 1 hour of the scan being
performed.
Pa>ents with any neurosurgical shunt for CSF diversion in situ:
For paMents who have sustained a head injury with no other indicaMons for a CT head scan and
who have any neurosurgical shunt for CSF diversion in situ should undergo CT scan within 8 hours
of minor head injury. This paMent group lies outside of NICE guidance but are at signiﬁcant risk of
major intracranial haemorrhage and must be imaged within this Mmeframe.

Neurosurgical Involvement
Neurosurgical involvement is indicated if any of the following are present:
• Surgically signiﬁcant abnormaliMes on imaging
• PersisMng coma (GCS ≤8) a\er iniMal resuscitaMon
• Unexplained confusion which persists for more than 4 hours
• DeterioraMon in GCS score a\er admission (greater aqenMon should be paid to motor
response deterioraMon)
• Progressive focal neurological signs
• A seizure without full recovery
• Deﬁnite or suspected penetraMng head injury
• A cerebrospinal ﬂuid leak
• Neurosurgical shunt for CSF diversion
Discuss with a neurosurgeon the care of all pa>ents with new, signiﬁcant abnormality on
imaging.

Transfer
All paMents requiring neurosurgical involvement should be discussed with Southmead Hospital.
Transfer would beneﬁt all paMents with serious head injuries (GCS of 8 or less) irrespecMve of the
need for neurosurgery. If transfer of these paMents is not possible, ongoing liaison with Southmead
Hospital over clinical management is essenMal.
IniMal resuscitaMon and stabilisaMon of the paMent must be completed prior to transfer. Do not
transport a paMent with persistent hypotension despite resuscitaMon, unMl the cause of the
hypotension has been idenMﬁed and the paMent stabilised.
See page 174 for guidance on when intubaMon and venMlaMon is indicated prior to a paMent with
head injury being transferred.
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Admission
The following criteria should be used for admi<ng pa>ents to hospital following a head injury:
• New, clinically signiﬁcant abnormaliMes on imaging
• GCS has not returned to 15 a\er imaging, regardless of the imaging results
• CT scan is indicated, but cannot be done within the appropriate period
• ConMnuing worrying signs (e.g. persistent vomiMng, severe headache) of concern to the
clinician
• Other sources of concern to the clinician (e.g. drug or alcohol intoxicaMon, other injuries,
shock, suspected non-accidental injury, meningism, cerebrospinal ﬂuid leak)
Admit pa>ents with mul>ple injuries under the care of the team that is trained to deal with their
most severe and urgent problem.

Observa>on of AdmiNed Pa>ents
For all pa>ents admiNed for observa>on following head injury, the following neurological
observa>ons must be documented as a minimum:
• GCS (assess every 30 minutes unMl GCS equal to 15 has been achieved)
• Pupil size and reacMvity
• Limb movements
• Respiratory rate
• Heart rate
• Blood pressure
• Temperature
• SpO2
The minimum frequency of observa>ons for pa>ents with GCS equal to 15 should be as
followed, star>ng aler the ini>al assessment in the emergency department:
• Half-hourly for 2 hours
• 1 hourly for 4 hours
• 2 hourly therea\er
Should the paMent with GCS = 15 deteriorate at any Mme a\er the iniMal 2 hour period,
observaMons should revert to half-hourly and follow the original frequency schedule.
The must be prompt urgent reappraisal by the supervising doctor if any of the following
examples of neurological deteriora>on occur:
• Development of agitaMon or abnormal behaviour
• A sustained (for at least 30 minutes) drop of 1 point in GCS score (greater weight should be
given to a drop of 1 point in the motor response score of the GCS).
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•
•

Any drop of 3 or more points in the eye-opening or verbal response scores of the GCS, or 2
or more points in the motor response score.
Development of severe or increasing headache or persistent vomiMng
New or evolving neurological symptoms or signs such as pupil inequality or asymmetry of
limb or facial movement.

A second member of staﬀ competent to perform observaMon should conﬁrm deterioraMon before
involving the supervising doctor. Where a conﬁrmaMon cannot be performed immediately, the
supervising doctor should be contacted without the conﬁrmaMon being performed.
If neurological deterioraMon as listed above is conﬁrmed, an immediate CT scan should be
considered, and the paMent’s clinical condiMon re-assessed and managed appropriately.
In the case of a paMent who has had a normal CT scan, but who has not achieved GCS equal to 15
a\er 24 hours’ observaMon, a further CT scan or MRI scanning should be considered and discussed
with the radiology department.
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An>convulsants for Trauma>c Brain Injury
AnMconvulsants for TraumaMc Brain Injury

Pa>ents Not Taking An>convulsants Prior to Injury
In pa>ents who were not taking an>convulsants prior to injury, where no witnessed seizure has
occurred since injury:
• Start leveMracetam 1g twice daily
‣ No loading dose needed
‣ IniMal dose intravenously
‣ Give subsequent doses via NG/PO if absorbing feed, otherwise conMnue IV
• ConMnue treatment for 7 days THEN STOP
‣ May need longer duraMon and/or increased doses if clinical or EEG evidence of seizures
during treatment
‣ Maximum doses 1.5g twice daily
In pa>ents who were not taking an>convulsants prior to injury, where a witnessed seizure has
occurred since the injury:
• Give loading dose leveMracetam 20mg/kg
• Start leveMracetam 1g twice daily
‣ IniMal dose 12 hours a\er loading
‣ Give via NG/PO route if absorbing feed, otherwise conMnue IV
‣ Treatment duraMon on a case-by-base basis in discussion with the admiNng
neurosurgical team
Leve9racetam is now the ﬁrst-line an9convulsant for TBI, replacing phenytoin. Phenytoin is the
second line agent where leve9racetam is contraindicated or unavailable.

Pa>ents Taking An>convulsants Prior to Injury
PaMents who were taking anMconvulsants prior to a head injury should be discussed with the
neurosurgical team regarding their need for addiMonal anMconvulsant agents.
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Care of Head Injured PaMents
1. EﬀecMve analgesia is criMcal for all major trauma paMents. All paMents with signiﬁcant pain
should receive IV paracetamol if not otherwise contraindicated. Avoidance of sedaMng
narcoMcs may have signiﬁcant potenMal advantages in head injured paMents and should be
used with cauMon and Mtrated to eﬀect.
2. SedaMon (for any reason) makes accurate assessment of the GCS impossible and should be
used only in order to gain control of an agitated paMent in the pre-oxygenaMon phase of
rapid sequence inducMon of anaesthesia.
3. RSI technique in head injury maintain oxygen saturaMons >94%, miMgate and pharyngeal
and laryngeal sMmulaMon and avoid unplanned hypervenMlaMon all of which risk worse
outcomes.
4. Following RSI, venMlaMon, volume management and packaging must be carefully considered
but rapidly iniMated with speciﬁc aqenMon to opMmisaMon of cerebral perfusion pressure.
5. Emergency control of clinically suspected raised ICP or impeding herniaMon can be
aqempted with boluses of 3ml/kg of 5% saline.

Background
The principles of head injury management are the provision of adequate oxygenaMon and cerebral
perfusion, treatment of other signiﬁcant injuries and rapid transfer to a neurosurgical service.
Many paMents with head injury do not require urgent neurosurgery but, if they do, taking them
directly to a neurosurgical centre cuts the Mme dramaMcally. Even when surgical intervenMon is not
required, paMents with head injury do beqer when managed in neurosurgical centres.
IndicaMons for emergency anaesthesia in paMents with head injury are straighçorward:
• Unconsciousness
• Airway compromise
• VenMlatory compromise
We also anaestheMse a number of paMents with head injury and a relaMvely high GCS (9 – 14).
Most of these paMents have cerebral agitaMon and we know that paMents who have cerebral
agitaMon have a high incidence of intracranial pathology. Anaesthesia in this paMent group makes
them more manageable and may reduce the severity of secondary injury.
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Use of Analgesia and Seda>on
Seda>on in head injured pa>ents is a high risk procedure and should be performed only in the
presence of those with signiﬁcant experience and/or exper>se.
EﬀecMve mulMmodal analgesia is associated with beqer outcomes in head injured paMents. All
paMents without contraindicaMons should receive paracetamol (IV) and consideraMon of nonsteroidal and opioid analgesia in the usual fashion.
Oral codeine, where appropriate may achieve signiﬁcant analgesia with minimal sedaMon,
facilitaMng more accurate assessment of GCS and clinical condiMon.
If paMents are in severe pain from a head injury alone then this could signify intracranial pathology
unMl proved otherwise. However pain primarily from systemic injury may push paMents into the
'agitated' category; thus if eﬀecMve analgesia cannot be achieved without the use of potenMally
sedaMng narcoMc analgesia, small doses of fentanyl, morphine or oxycodone should be Mtrated to
eﬀect.
SedaMon (for any reason) makes accurate assessment of the GCS impossible and should be used
only in order to gain control of an agitated paMent in the pre-oxygenaMon phase of rapid sequence
inducMon of anaesthesia.
Ketamine: Concerns relaMng to its use in un-intubated paMents with head injury (due to the
possibility that ketamine raises ICP when CO2 is not controlled) are largely unfounded. Ketamine
has the advantage of not impairing respiratory drive and of being haemodynamically stable; its use
is increasing in all traumaMcally injured paMent groups.
If being used for inducMon of anaesthesia, then common pracMce is to use 10-20% of the intended
inducMon dose as a sedaMve premedicaMon to facilitate paMent posiMoning and preoxygenaMon.
The subsequent inducMon dose of ketamine should be reduced.
Midazolam: If the paMent is agitated or combaMve, sedate with 1-2mg aliquots of midazolam unMl
control is achieved and then proceed to rapid sequence inducMon. This also enables eﬀecMve preoxygenaMon.
Propofol: This should be used in cauMon due to signiﬁcant risk of apnoea, hypovenMlaMon and loss
of systemic vascular resistance. Its only use would be in the context of achieving preoxygenaMon
prior to RSI where propofol is being used as the inducMon agent (usually, isolated head injury with
signiﬁcant hypertension).
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RSI technique in head injury should minimise CO2 increases and pharyngeal and laryngeal
sMmulaMon in an aqempt to minimise ICP rises. MeMculous aqenMon to oxygenaMon is also
important as is prevenMon of hyper and hypovenMlaMon (which has been associated with poor
outcomes).
This may be achieved by:
Adequate induc>on agent
• Use of adequate dose of Fentanyl and Ketamine where allowed by the paMent’s
cardiovascular status.
Adequate paralysis:
• Use 1mg/kg of Rocuronium
• Reparalyse frequently
Gentle and minimal laryngoscopy:
• Avoid touching the posterior pharyngeal wall during intubaMon
Minimal tube movement. Hold the tube when the pa>ent is moved.

Ven>la>on
VenMlate to low normocapnia (end-Mdal CO2 of 30 mmHg/4.0KPa). This equates to a PaCO2 of
approximately 4.5KPa in normal individuals. This minimises the risk of cerebral vasodilaMon (high
PaCO2) and cerebral vasoconstricMon (low PaCO2).
High levels of PEEP can increase ICP. Use of more than 5 cmH2O of PEEP without well founded
clinical reason should be avoided.

Use of IV Fluids
A\er signiﬁcant head trauma, the brain may lose the ability to autoregulate cerebral blood ﬂow. A
fall in mean arterial pressure may therefore result in a reducMon in cerebral oxygen delivery even if
the ICP is normal.
When eﬀecMve splinMng of limbs / pelvis has been maximised, then ﬂuids should be administered
to achieve a systolic blood pressure of 100mmHg. This can be increased to 120mmHg in isolated
head injury.
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Packaging
Compression of the jugular veins will reduce venous return from the head and neck. This can
increase ICP. The cervical collar, if used, should therefore be le\ slightly loose. Cervical spine
immobilisaMon will be maintained with head blocks and tape on the scoop stretcher. The neck
veins can also be constricted by a Mght tracheal tube Me – this should be checked and loosened.
Tube tapes are a sensible alternaMve. The paMent should be managed in a 20-30 degree head up
posiMon to maximise venous drainage. Tilt the whole trolley to achieve this, in adequately
resuscitated paMents.

Control of ICP / Impending Hernia>on
Hypertonic Saline (HTS):
HTS has been shown to lower ICP in severe head injuries and may have other beneﬁcial eﬀects
such as increasing circulaMng volume, minimal alteraMon to coagulaMon and anM-inﬂammatory
properMes. It is used extensively in ICU to lower refractory ICPs. North Bristol uses sodium chloride
5%. There is no evidence that one formulaMon of hypertonic saline oﬀers advantages over another.
It is available as a 250ml or 500ml infusion bag.
Administra>on Policy:
3ml / kg (to a maximum of 200ml) of 5% hypertonic saline should be delivered by well secured
large bore peripheral (>18 gauge) cannula over 10 minutes in paMents with signs of actual or
impending herniaMon resultant from severe head injury:
• Unilateral or bilateral pupil dilaMon / GCS < 8 (usually 3)
• Progressive hypertensive (SBP over 160mmHg) and bradycardia (pulse below 60) / GCS <8
(usually 3).
This dose is given once and given regardless of blood pressure.
In paMents with blunt trauma, hypotension and head injury a bolus of HTS as above will help
restore circulaMng volume and may protect against cerebral hypoperfusion and reduce oedema.
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Spinal Cord Injury Care Pathway
Spinal Cord Injury Care Pathway
1. Thorough examinaMon of the spinal column should always be methodically performed;
inadequate immobilisaMon and unprotected movement of the spine may lead to addiMonal
neural injury and may worsen the outcome.
2. In all paMents, cervical collars should be removed as soon as pracMcally possible. Blocks &
tape for immobilisaMon of the c-spine should sMll be applied unMl injury can be ruled out.
3. In the conscious, co-operaMve paMent, the cervical spine can be safely cleared using the
Canadian Cervical Spine rules. “Clearing” the cervical spine should involve further clinical
assessment of the paMent as well as discussion of the paMent with a clinician experienced in
the management of neck injuries where appropriate.
4. In the obtunded paMent, imaging will usually be required. CT is the imaging modality of
choice; there is no role for plain x-rays of the spine in the unconscious trauma paMent.

Spinal Clearance
Spinal Clearance
C-spine injuries occur in 2.0-6.6% of blunt trauma paMents. Co-exisMng head injury increases the
incidence of C-spine injury to 10%. Injury to the cervical spinal cord in the absence of fracture
occurs in 0.07-0.7% of trauma admissions.
Thorough examinaMon of the spinal column should always be methodically performed; inadequate
immobilisaMon or unnecessary movement of the spine may lead to addiMonal neural injury and
worsen the outcome.
CT imaging is largely replacing plain x-rays in the assessment of spinal injuries, but clinical
clearance remains standard in awake, alert paMents with no neurologic deﬁcit, distracMng injury,
neck pain or tenderness.

185

H
E
A
D

Conscious, Coopera>ve Pa>ent

&

In the conscious, co-opera>ve pa>ent: the Canada C-spine rule can be used to exclude the need
for imaging. High index of suspicion should be maintained where imaging not used unMl clinical
examinaMon + discussion with a clinician experienced in the management of neck injuries have
occurred and fracture has been excluded.

Removal of Cervical Spine Collars
In all paMents, cervical collars should be removed as soon as pracMcally possible (Grade III
evidence). Early removal is associated with decreased collar related pressure ulcers, lower
intracranial pressure, fewer venMlator days, fewer ICU and hospital days, decreased incidence of
delirium and pneumonia.
In the conscious, co-operaMve paMent, cervical spine collars do not need to be applied prior to
imaging if they have not been applied pre-hospital.
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Obtunded Pa>ent
If collar is removed in the obtunded / sedated / unconscious pa>ent, blocks and tape should
remain in place un>l CT of the neck +/- spinal column have occurred.
Clear verbal and wriNen handover must occur between all staﬀ caring for the pa>ent sta>ng
that:
• The cervical spine and spinal column have not been clinically cleared of injury
• The paMent should be nursed in a neutral posiMon with head and neck maintained in the
midline if possible while obtunded / unconscious / sedated.
• ConsideraMon of and assessment for spinal injury must be undertaken once the paMent
regains an adequate level of consciousness.
• Individual clinical judgement must be used to determine the level of cervical and
thoracolumbar spinal protecMon required as the paMent regains consciousness.

Imaging
Pa>ents with a GCS<13 following trauma: CT imaging of the cervical spine should be performed in
all cases.
Unconscious pa>ent following mul>-system trauma: The whole of the spine should be imaged.
Acute fracture found anywhere in spinal column: The rest of the spinal column should be imaged
Pa>ent presen>ng with neurology: CT imaging of the spine should be undertaken, followed by
MRI – CT has a higher sensi>vity for bony injury than MRI
If the pa>ent complained of neurology MRI is required to clear the spine.
Pa>ent not presen>ng with neurology: Isolated unstable ligamentous injury is uncommon, but
where it does occur is a common reason for missed instability.
However, ongoing spinal immobilisaMon of an unconscious paMent is not a benign procedure.
Therefore, in paMents without (self) reported neurological symptoms prior to anaesthesia
(whether pre- or in-hospital), the spine can safely be considered cleared following CT of the whole
spine reported as "normal" by a consultant radiologist or clinician with advanced training in
interpretaMon of neuraxial imaging modaliMes.
In the presence of a mechanism of injury that could cause instability e.g. ﬂexion / extension ,
rotaMon of head or spinal column, consideraMon should be given to use of MRI for exclusion of
unstable non-bony injury.
On emergence from anaesthesia or sedaMon, consideraMon of occult injury should occur and
assessment for signs and symptoms of occult spinal injury should be undertaken where clinical
suspicion or concern remains.
Flexion / Extension View: Should NOT be undertaken in unconscious paMents at all. They have a
quesMonable role in the conscious paMent, except in the context of planning for operaMve
intervenMon a\er trauma (intervenMons that are unlikely to be undertaken in the acute phase).
Plain radiographs: Have NO role in the assessment of the unconscious trauma paMent.
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Exclusion of a fracture on imaging should be based on report from or approved by a consultant
radiologist. Discussion with and assessment by a spinal or neuro- surgeons a clinician with
experience of managing spinal injury should occur in any paMent with suspected injury to the
spinal column.

Spinal Fracture Present
If a signiﬁcant fracture is noted in the spine: The region of the spine with the injury should be
assumed to be unstable unMl reviewed by an orthopaedic or neurosurgical consultant with training
in spinal injury management.
Stable cervical spine fracture for conserva>ve management:
• Miami or Philadelphia collar will be applied in Emergency Department.
• A named spinal consultant will be responsible for the ongoing management of the spinal
injury.
‘Insigniﬁcant’ cervical spine injuries:
These include:
• Spinous-process fracture
• Simple wedge-compression fracture without loss of 25 percent or more of vertebral body
height
• Isolated avulsion without associated ligamentous injury
• Type I (Anderson–D’Alonzo) odontoid fracture
• End-plate fracture
• Osteophyte fracture, not including corner fracture or teardrop fracture
• Injury to trabecular bone
• Transverse-process fracture
These injuries do not need specialist involvement at the major trauma centre unless the paMent
complains of neurological symptoms or has addiMonal signiﬁcant traumaMc injuries.
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Trauma>c Spinal Cord Injury
ASIA Score: PaMents with traumaMc spinal cord injury must have ASIA score performed, ideally
within 1st four hours, if paMent is clinically assessable.
Surgery: PaMents with traumaMc spinal cord injury requiring surgery should have surgery within 4
hours of injury in MTC.

Ac>ons on Conﬁrma>on of Spinal Cord Injury
At Trauma Unit: The trauma team leader should contact the specialist Neurosurgical or Spinal
Surgeon on call at North Bristol NHS Trust.
At Major Trauma Centre: The trauma team leader should contact the specialist neurosurgical or
spinal surgeon on call.
Specialist Neurosurgical / Spinal Surgeon: Should contact the on call consultant or registrar at the
Duke of Cornwall Spinal Treatment Centre, Salisbury District Hospital (also colloquially known as
"Odstock") ideally within 4 hours of diagnosis to establish a partnership of care. Salisbury
switchboard can be reached on 01722 336262.
The appropriate locaMon for best medical management and the immediate management plan for
SCI must be agreed, taking into account other injuries and pre-exisMng medical condiMons.
Odstock will be responsible for providing ongoing advice, guidance and appropriate support via its
outreach system unMl such Mme as the paMent is transferred.
All paMents with SCI should normally be transferred from the MTC to Odstock once a bed becomes
available, unless it has been agreed that the interests of the individual paMent would be best
served by planning a diﬀerent model of care.
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IniMal Assessment and Management of Spinal Cord Injury
IniMal resuscitaMon should be according to standard trauma principles.
The management of a spinal cord injury should be agreed between spinal surgeons and the spinal
cord injury centre. See page 193 for further informaMon on contacMng the spinal cord injury
centre.

Airway and Cervical Spine Control
As soon as possible, the paMent should be placed into the neutral supine posiMon. Protect the
cervical spine with manual in-line spinal immobilisaMon or blocks and tape. Avoid moving the
remainder of the spine. Any turning must be through use of a coordinated "log-roll" using a
minimum of 4 clinicians familiar with the principles of coordinated controlled movement of spinal
cord injured paMents.

Breathing
In high spinal cord injury, innervaMon to the intercostal muscles and diaphragm may be aﬀected
leading to hypovenMlaMon. Many paMents with spinal cord injury also have reduced or absent
ability to cough. They are therefore at signiﬁcant risk of impaired respiratory funcMon.
Management:
• ConMnuous monitoring of SaO2 - maintain at ≥85%
• Regular monitoring of respiratory rate, blood gases and vital capacity (by spirometry)
• If the vital capacity is reduced to <1 litre, secure the airway via endotracheal intubaMon and
careful intermiqent posiMve pressure venMlaMon
• Turn the paMent 2 hourly to opMmise V/Q match
• Early, regular and frequent physiotherapy, including assisted cough techniques, are the
mainstay of treatment
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Circula>on
Neurogenic Shock:
PaMents with a spinal cord injury at the level of T6 or above are at risk of neurogenic shock.
Impairment of the descending sympatheMc pathways results in loss of vasomotor tone and
sympatheMc innervaMon to the heart.
VasodilataMon of the lower-extremity and visceral blood vessels causes signiﬁcant hypotension,
whilst unopposed eﬀects of the vagus nerve on the heart results in bradycardia. The blood
pressure is o\en unresponsive to ﬂuid resuscitaMon and vasopressors may be required.
This is of parMcular importance in the acute phase, when impaired perfusion to the spinal cord
may extend the spinal cord lesion and worsen neurological deﬁcits.
Management of Hypotension:
• PaMents with acute spinal cord injury must be nursed ﬂat
• Maintain a systolic BP of 90-100mmHg and MAP of >70mmHg. Discuss on referral to
Odstock.
• Maintain a urine output of ≥0.5mls/kg/hour.
• Prescribe IV crystalloid to maintain blood pressure and urine output targets.
• Monitoring of ﬂuid balance is essenMal, especially in older paMents and those with preexisMng cardiac and/or renal disease.
• In rare instances, inotropes may be required to maintain a stable BP.
• Prior to trial of paMent siNng out for the ﬁrst Mme, ephedrine (30-60mg orally/via
nasogastric tube, once/day) may be given to prevent postural drop.
Management of Bradycardia:
An abnormal vaso-vagal response can occur through sMmulaMon such as rapid changes in body
posiMoning e.g. log rolling and procedures such as tracheal sucMoning and NG tube inserMon. This
can result in signiﬁcant bradycardia, hypoxia and in severe cases cardiac syncope.
• ECG monitoring is required
• If heart rate persistently ≤40 BPM and the paMent is cardiovascularly unwell or unstable,
administer Atropine 0.3-0.6mg as an IV bolus
• In paMents with thoracic injuries, consider the possibility of cardiac contusion and potenMal
resulMng arrhythmias.

Assessment of Pain and Analgesia
Assess pain regularly. In the acute phase of injury, use an IV opioid as the ﬁrst-line analgesic and
adjust the dose as needed to achieve adequate pain relief. If intravenous access has not been
established, consider the intranasal route with diamorphine or ketamine.
Consider ketamine in analgesic doses as a second-line agent.
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Neurological Assessment of Spinal Cord Injury

&

Neurological Observa>ons: IniMal observaMons should be recorded every two hours.
Neurological Examina>on: The standardised American Spinal Injuries AssociaMon neurological
examinaMon recording chart (ASIA Chart, Appendix V, page 283), should be completed:
• Within 4 hours of admission
• A\er 24 & 72 hours of admission
• Following any further neurological changes
• Pre- and post-operaMvely if surgery is undertaken
Test pin prick sensaMon on the anterior surface of the body and the perineum –paMents alteraMon
in pin prick easier to report than light touch.
Perianal sensaMon, deep anal pressure, tone and voluntary contracMon should be examined. These
can be signiﬁcant for bowel and bladder management.
Mark the sensory level on the paMent to more easily idenMfy changes when conducMng later
examinaMons.
There should also be an assessment of the paMent's vital capacity and ability to cough.
Careful documentaMon of ﬁndings is important as the neurological level may change in the days
following the injury.
Worsening neurological features may indicate extension of the spinal cord injury secondary to
inadequate oxygenaMon, hypoperfusion or complicaMons such as epidural haematoma.
Neurological examinaMon allows early idenMﬁcaMon and may prevent avoidable deterioraMon of
neurological deﬁcit.
Spinal Shock: This refers to ﬂaccidity and areﬂexia and occurs in the acute phase of spinal cord
injury. The injured cord may appear completely non-funcMonal, although spinal cord injury is not
necessarily complete. The duraMon of spinal shock is variable, but typically around 48 hours.
In the period of spinal shock, formal classiﬁcaMon of the injury is not possible.
The end of spinal shock is deﬁned by the onset of spasMcity below the level of the spinal cord
injury. No recovery by this Mme suggests complete cord injury and poor prognosis.
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Spinal Cord Injury Centre
Spinal Cord Injury Centre

Contac>ng the Spinal Cord Injury Centre
The Severn Trauma Network is linked with Duke of Cornwall Spinal Treatment Centre, Salisbury
District Hospital, Odstock, Salisbury
Tel: 01722 336 262

Referral to the Spinal Cord Injury Centre
The Neurosurgical / Spinal Surgeon is responsible for contacMng Odstock within 4 hours of iniMal
assessment.
• The appropriate locaMon for medical management (including surgery) should be discussed.
• Immediate management plan should be discussed and documented
• Complete the referral paperwork (Appendix X Part 1 and 2, page 287)
• Following the telephone referral process, online registraMon should be completed by the
person making the referral.
‣ www.spinalcordinjury.nhs.uk
‣ Print the conﬁrmaMon email
‣ Sign the SCI pathway documentaMon (Appendix W)
• Ensure addiMonal required assessments are completed, including anaestheMc assessments
The SCIC outreach team should be contacted for all ongoing care management enquiries.
The paMent should be reviewed by a member of the SCIC outreach team within 5 days if
appropriate.

Transfer to the Spinal Cord Injury Centre
When the paMent is appropriate for transfer to the SCIC the referral is prioriMsed and bed
availability noMﬁed. Weekly updates will be sent to relevant NBT team members.
Decisions to transfer and planning for it should take place between senior staﬀ in the transferring
and receiving units. Transfer to the SCIC or local hospital repatriaMon should be organised using the
major trauma network guidelines.
For transfer checklist, see Appendix Y
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Appendix U - Spinal Cord Injury Algorithm
Appendix U - Spinal Cord Injury Algorithm
Inclusion Criteria
Clinical diagnosis of spinal cord
injury resulMng in full or parMal,
para or tetraplegia as a result of
-traumaMc & non traumaMc
insult (tumour, complete and
incomplete cauda equina,
abscess and infecMon,
haematoma).

ASIA Score within 24 hours and
again at 72 hours. Helpful to do
this prior to call if possible.

Exclusion Criteria

Admission to NBT

Injury to the vertebral spine
without cord injury.

Assessment & Provisional SCI Diagnosis
Neurological assessment, triage/management of
associated injuries, respiratory evaluaMon and
neuro-protecMon therapy

Ini>ate SCI Pathway
Complete SCI documentaMon as well as specialty
proforma/documentaMon.

Useful Contact Numbers
Neurosurgical Spinal ANP
Bleep 1192 /1153
Orthopaedic Spinal NP
07798581139
Trauma Network Team NP
Bleep 1630/1623
Neuro Physio Lead
Bleep 1394

Contact SCI Centre: Tel: 01722 336262
TraumaMc call by 4 hours
Non-TraumaMc call made on diagnosis
Verbal Doctor to Doctor referral process. Please ensure addiMonal required assessments completed, including
anaestheMc. Immediate medical needs prioriMsed and .conﬁrmaMon of isolated SCI level and sensory with
signiﬁcant associated injuries. Appropriate locaMon for opMmum medical management agreed (including surgery).
Immediately agreed management plan for SCI documented in SCI pathway.
Online registraMon of SCI Centre referral to be made (following call) this can be acMoned by either Dr. or ANP.
nww.scireferrals.nhs.uk . Print oﬀ conﬁrmaMon email and sign SCI pathway.

Follow SCIC management, admission and outreach advice plan.

Trauma>c SCI Transfers
Transfer to SCIC or local
hospital repatriaMon to be
organised by trauma
team as per the trauma
pathway guidelines

Pa>ent review by a member of SCIC outreach
team within 5 days if appropriate

Non-Trauma>c SCI
Transfers

PaMent appropriate for SCI Centre admission
Referral prioriMsed & bed availability noMﬁed– weekly
email updates to be sent to relevant NBT team
members, Staﬀ to contact SCIC outreach team for all
ongoing care management queries. .

Transfer to SCIC or local
hospital repatriaMon to be
organised by discharge
liaison team for specialty
as per local guidelines

Pa>ent medically ﬁt for transfer
Transfer to SCIC - transport to be booked by 10am so
that admission is on or by 1pm. Transfer to local trauma
units follow bed manager direcMon for that unit
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Appendix V - ASIA Classiﬁca>on
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Appendix V - ASIA ClassiﬁcaMon
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Appendix W - Spinal Cord Injury Care Pathway
Appendix W - Spinal Cord Injury Care Pathway

Part 1: Patient Information
Patient Name:
Date of Birth:
Hospital Number:
Address:
Consultant Neurosurgeon / Orthopaedic
Surgeon / Other Responsible for SCI Care:

Part 2: Admission Details
Date and Time of Injury
Mechanism of Injury

Traumatic SCI

Non Traumatic SCI

Date

Provisional / Actual Spinal Cord Injury Diagnosis

Part 3: Spinal Injury Neurological Assessment Record:
ASIA Score must be completed once diagnosis, within 24 hours, 72 hours and following any clinical changes. If spinal surgery
is undertaken the ASIA Chart must be carefully completed both pre and post-operatively. NB: This is however less reliable in
the presence of spinal shock
1st

Within 4hrs of admission
by assessing Dr

ASIA Completed

Date

Sign

2nd

Within 24hrs of
admission

ASIA Completed

Date

Sign

3rd

Within 72hrs of
admission

ASIA Completed

Date

Sign

4th

Further neurological
changes

ASIA Completed

Date

Sign

5th

Further neurological
changes

ASIA Completed

Date

Sign

6th

Further neurological
changes

ASIA Completed

Date

Sign

7th

Further neurological
changes

ASIA Completed

Date

Sign
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Part 4: Current Management of Injury
Spine Precautions / Orthotics / Patient Handling etc.

Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
Logroll Y□ N□ Sit up Y□ N□ Full mobilisation Y□ N□
Date

TLSO Y□ N□

JTO Y□ N□

Traction Y□ N□ Halo Y□ N□ Hard collar Y□ N□

Sign

Orthotic referral Y□ N□
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Appendix X - Referral to Spinal Cord Injury Centre
Appendix X - Referral to Spinal Cord Injury Centre

Part 1: Referral to Spinal Cord Injury Centre
Parts a and b are both mandatory

□ Duke of Cornwall Spinal Treatment Centre,
Salisbury District Hospital, Salisbury (01722
336262)

Spinal Cord Injury Centre

□ Other:

a) Verbal referral and management plan discussed with Consultant/SPR at
SCIC

□

Within 4 hours
of injury/
diagnosis

Discussion with Cons/SPR:………………………

Call Made By

Name

Date

□

Within 24
hours of injury/ Discussion with Cons/SPR:………………………
diagnosis

Call Made By

Name

Time

Date

Signature

Time

Signature

b) Online referral form (after call)
Form completed by:

Name

Date

Time

Signature

Part 2: Please Record the Plan from SCIC
Deviation from
SCIC plan:

Ventilation

Y□ N□
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MAP Target:

Duration:

Circulation

Y□ N□

Position:

Y□ N□

DVT

Y□ N□

Skin

Y□ N□

Gastric
Protection
Bladder
Bowel
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□ NBM/ □ NG Free drainage/ □ NG feed

Y□ N□
□ Indwelling catheter/ □ Suprapubic catheter
□ Self-Intermittent catheterisation
Commence NBT neurogenic bowel pathway:
□ Reflexic pathway / □ Areflexic pathway

Y□ N□
Y□ N□

At risk of AD? Y□ (if SCI at or above T6) / N □

Autonomic
Dysreflexia

Mental
Health

Y□ N□

Mental health referral advised? Yes □ / No □
Y□ N□
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Document any deviation from SCIC plan and reasoning:

Section 2. SCIC Outreach visits – visits by specialist spine practitioners
Date

Advice given

Sign
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Appendix Y - Transfer to Spinal Cord Injury Centre Checklist
Appendix Y - Transfer to Spinal Cord Injury Centre Checklist
Transfer to SCIC Checklist

Yes

No

NA

Does this patient need a HDU or ITU bed?
Immobilisation of the spine is adequate and secure
Long bone fracture immobilisation
Airway is clear and can be maintained during transfer
Intubate if PaCO2 is >5.5 KPa or if respiratory failure is likely to develop
during a prolonged transfer

Supplemental O2 is being administered and ventilation is
adequate whether spontaneous or assisted.
Voluntary vital capacity should exceed > 15 ml/kg: elective ventilation if
incipient or frank respiratory failure

Chest drainage if pneumothorax or haemothorax before
transfer
IV is patent and infusing at desired rate
Naso-gastric tube is in situ, draining freely.
Indwelling urinary catheter is in situ and draining freely
Skin is protected from injury and apparatus or debris which
may cause pressure ulcers is cleared away
Level of Spinal Cord Injury is documented
Other injuries – thorax, abdomen, pelvis etc. are documented
and stabilised
Any head injury documented and monitored
Copy of Medical records, drug charts and test results
X-rays or radiology images have been transferred using:
Image Exchange Portal □ Decrypted CD □
Nurse to Nurse handover
Family/relatives aware of transfer
Repatriation to another Hospital:
Copy of Medical records, drug charts and test results including
SCI care documents.
Nurse to Nurse handover
Transfer letter
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Outpatients Appointment?
Date____________ Time______________
Planning for home
TTA completed and dispensed
Family aware of discharge
Transport Booked
Package of Care set up
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