INTRODUCTION

Spinal cord injury (SCI) most commonly affects young
and fit people and will continue to affect them to a
varying degree for the rest of their lives.

In the extreme, SCI may prove immediately fatal where
the upper cervical cord is damaged, paralysing the
diaphragm and respiratory muscles.

Partial cord damage, however, may solely affect
individual sensory or motor nerve tracts producing
varying long-term disability. It is important to note that
there are an increasing percentage of cases where the
cord damage is only partial and some considerable
recovery is possible, providing the condition is
recognised and managed appropriately.

The spinal cord runs in the spinal canal down to the
level of the second lumbar vertebra in adults.

The amount of space in the spinal canal in the upper
neck is relatively large, and injury in this area can be
ameliorated if adequate immobilisation is applied. In
the thoracic area, the cord is wide, and the spinal
canal relatively narrow and injury in this area is likely to
completely disrupt and damage the spinal cord.

Spinal shock is a state of complete loss of motor
function and often sensory function found sometimes
after SCI. This immediate reaction may go on for some
considerable time, and some recovery may well be
possible.

Neurogenic shock is the state of poor tissue perfusion
caused by sympathetic tone loss after spinal cord injury.

Immobilisation - evidence for how to
immobilise

A recent Cochrane review found no randomised
controlled trials comparing out of hospital spinal
immobilisation techniques:

e soft collars do not limit movement??

e there is variable difference between the various
types of semi-rigid collars®*

e addition of side supports and tapes increases
immobilisation®

e combining collar with extrication board improves
immobilisation®

e the application of devices is more important than
the variation of devices®

e neutral position needs slight flexion of the neck and
the occiput should be raised by two centimetres.®
Extrication devices are better than extrication
boards at reducing rotational movement 7®
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e patients should spend no longer than 45 minutes
on a rigid extrication board®™ but padding can
extend this' "

e vacuum mattress is more comfortable, and gives
better immobilisation

e vacuum mattresses cannot be used for extrication
and are vulnerable to damage

e |og rolling is not without risk™ and use of the scoop
stretcher may be safer for lifting patients.

Immobilisation - evidence for not
immobilising

Penetrating injury to the head has not been shown to
be an indication for spinal immobilisation’'® and even
penetrating injuries of the neck only rarely need
selective immobilisation."

A small prospective pre-hospital study™ indicated that
the presence of ALL the following criteria can exclude
significant spinal injury:

e normal mental status

e no neurological deficit

® no spinal pain or tenderness

® no evidence of intoxication

e no evidence of extremity fracture.

The few missed are often at the extremes of age.”
Such criteria can be reproducibly undertaken in the
out of hospital environment.?* Mechanism of injury was
not shown to be an independent predictor of injury.?
Criteria were similar for thoraco-lumbar injuries but
less specific.?? Larger trials based in emergency
departments (ED’s) designed to determine the need
for x-rays have drawn similar conclusions.?*

Use of such guidelines can significantly reduce the use
of unnecessary immobilisation.?

Immobilisation - hazards

The value of routine out of hospital spinal
immobilisation remains uncertain and any benefits
may be outweighed by the risks of rigid collar
immobilisation, including:

airway difficulties

increased intra-cranial pressure®*

increased risk of aspiration®

restricted respiration®*

dysphagia®

skin ulceration®-

can induce pain, even in those with no injury'®®
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PRIMARY SURVEY

Assess ABCD whilst controlling the spine.

Evaluate whether the patient is TIME CRITICAL,
POTENTIALLY TIME CRITICAL, or NON-TIME
CRITICAL following criteria as per trauma
emergencies guideline.

If patient is TIME CRITICAL/POTENTIALLY TIME
CRITICAL:

control the airway

e immobilise the spine

e go to the nearest suitable receiving hospital
e provide a hospital alert message.

En-route continue patient MANAGEMENT (see below).

ASSESSMENT

All patients with the possibility of spinal injury should
have manual immobilisation commenced at the
earliest time, whilst initial assessment is undertaken.

HISTORY

It is vital to determine the mechanism of injury in order
to understand the forces involved in causing the injury
including: hyperflexion, hyperextension, rotation and
compression and combinations of all the above.

Injury most frequently occurs at junctions of mobile
and fixed sections of the spine. Hence fractures are
more commonly seen in the lower cervical vertebrae
where the cervical and thoracic spine meets (C5,
6,7/T1 area) and the thoraco-lumbar junction (T12/L1).
10-15% of patients with one identified spinal fracture
will be found to have another.

Road traffic collisions, falls and sporting injuries are
the most common causes of SCIl. As a group,
motorcyclists occupy more spinal injury unit beds than
any other group involved in road traffic collisions. Roll
over road traffic collisions and the non-wearing of seat
belts, causing head to vehicle body contact, and
pedestrians struck by vehicles are likely to suffer SCI.
Ejection from a vehicle increases the risk of injury
significantly.

Certain sporting accidents, especially diving into
shallow water, horse riding, rugby, gymnastics and
trampolining have a higher than average risk of SCI.
Rapid deceleration injury such as gliding and light
aircraft accidents also increases the risk of SCI.

October 2006

Examination

Specific signs of SCI

The patient may complain of:

® neck or back pain

e |oss of sensation in the limbs

e |oss of movement in the limbs

e sensation of burning in the trunk or limbs

e sensation of electric shock in the trunk or limbs.

If patient is a non-time critical patient, perform a more
thorough assessment with a brief secondary survey.

Specifically assess:

e administer high concentration oxygen (O:) (refer to
oxygen protocol for administration and
information) via a non-rebreathing mask, using the
stoma in laryngectomee and other neck breathing
patients. High concentration O: should be
administered routinely, whatever the oxygen
saturation, in patients sustaining major trauma and
long bone fracture, except for patients with chronic
obstructive pulmonary disease (COPD) (refer to
COPD guideline)

e consider assisted ventilation at a rate of 12-20
respirations per minute if any of the following are
present:

— oxygen saturation (SpO:) is <90% on high
concentration O:

— respiratory rate is <10 or >30bpm
— inadequate chest expansion.

e rapidly assess in the conscious patient sensory
and motor function to estimate the level of the cord
injury (see Figure 1).

Figure 1 — Spinal Nerves
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SENSORY EXAMINATIONS

Examine by a. light touch
b. response to pain

the forehead as the guide to
what is normal sensation

a. upper limbs and hands
b. lower limbs and feet

both sides

must be carried out in the
MID-AXILLARY line, NOT
the MID-CLAVICULAR line,
as C2, C3 and C4 all supply
sensation to the nipple line

T4 Examination

Abdominal and chest signs

During the secondary survey, remember that abdominal
and chest signs may be unreliable in the presence of SCI.

Assessment in the unconscious patient

It is not possible to fully assess the integrity of the
spinal cord in the unconscious patient. The following
signs may help:

e diaphragmatic or abdominal breathing

e hypotension (BP often <80-90 mmHg) with
bradycardia

e warm peripheries or vasodilatation in presence of
low blood pressure

e flaccid (floppy) muscles with absent reflexes
e priapism — partial or full erection of the penis.

NOTE: Spinal injury must always be presumed in the
unconscious trauma victim

MANAGEMENT

All patients with a mechanism of injury that suggest
the possibility of spinal injury should have manual
immobilisation commenced at the earliest time, whilst
initial assessment is undertaken.

Management of established spinal cord injury

Evidence is conflicting on the use of early high dose
steroids in acute spinal cord injury.“* If benefit exists
then steroids need to be given within 8 hours of injury
and therefore can be delayed until arrival at hospital.
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Neurogenic shock

This is a difficult diagnosis in the out of hospital
environment. The aim of shock treatment should be to
maintain a blood pressure of approximately 90mmHg
systolic.

Fluid Therapy
Obtain IV access.

Current research shows little evidence to support the
routine use of IV fluids in adult trauma patients. In
circumstances such as penetrating chest and
abdominal trauma, survival worsens with the routine
use of |V fluids.*®

Fluids may raise the blood pressure, cool the blood
and dilute clotting factors, worsening haemorrhage.
Therefore, current thinking is that fluids should only be
given when major organ perfusion is impaired.

If there is visible external blood loss greater than
500mls, fluid replacement should be commenced with
a 250ml bolus of crystalloid.

Central pulse ABSENT, radial pulse ABSENT is an
absolute indication for urgent fluid. If the patient
has a carotid pulse but no radial pulse then other
clinical factors should also be considered before
decision on fluid administration.

Central pulse PRESENT, radial pulse ABSENT is a
relative indication for urgent fluid depending on other
indications including tissue perfusion and blood loss.

Central pulse PRESENT, radial pulse PRESENT DO
NOT commence fluid replacement,* unless there are
other signs of poor central tissue perfusion (e.g.
altered mental state, cardiac rhythm disturbance).

Reassess vital signs prior to further fluid
administration.

DO NOT delay at scene for fluid replacement; wherever
possible cannulate and give fluid EN-ROUTE
TO HOSPITAL.

In neurogenic shock, a few degrees of head down tilt
may improve the circulation, but remember that in
cases of abdominal breathing, this manoeuvre may
further worsen respiration and ventilation. This
position is also unsuitable for a patient who has, or
may have, a head injury.

Atropine may be required if bradycardia is also present
but it is important to rule out other causes, e.g.
hypoxia, severe hypovolaemia.
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When not to immobilise
Blunt trauma

All patients should be initially immobilised if the
mechanism of injury suggests the possibility of SCI.

Following assessment it is possible to remove the
immobilisation if ALL the following criteria are present

(Appendix 1):

® no alteration in consciousness or mental state and
patient is able to fully co-operate with examination

e no evidence of intoxication

e no complaint of spinal pain

® no vertebral tenderness

® no neurological deficit or complaint
e no significant distracting injury.

Spinal pain does not include tenderness isolated to
the muscles of the side of the neck.

Children

None of the studies have been validated in children. It
is recommended that these guidelines are interpreted
with caution in children although there is some
evidence to support similar principles.*“

Penetrating trauma

Those with isolated penetrating injuries to limbs or the
head do not require immobilisation.

Those with truncal or neck trauma should be
immobilised if the trajectory of the penetrating wound
could pass near or through the spinal column.

IMMOBILISATION
Cautions

Vomiting and consequent aspiration are serious
consequences of immobilisation. Ambulance clinicians
must always have a plan of action in case vomiting
should occur. The collar will usually need to be
removed and manual immobilisation instituted. This
may include:

e suction
e head down tilt of the board

e rolling on to side on the board.
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Methods

If immobilisation is indicated then the whole spine
must be immobilised.

Only two methods are acceptable:
1. manual immobilisation whilst the back is supported
2. collar, head blocks and back support.

There are several acceptable means of back support
and the optimal method will vary according to
circumstances. The following techniques may be
used:

1. Patient lying supine
° log roll patient with manual immobilisation of the
neck to enable long extrication board to be used

° directly lift patient or use a scoop stretcher then
insert a vacuum mattress underneath patient.

2. Patient lying prone

° log roll patient with manual immobilisation of
the neck to enable long extrication board to
be used

e  2-stage log roll on to a vacuum mattress.
3. Patient requiring extrication

° extrication devices should be used if there is
any risk of rotational movement®*

° rearward extrication on an extrication board

e  slide extrication invariably involves some
rotational component and therefore has
higher risks in many circumstances.

The techniques for use of devices are described in
Pre-Hospital Trauma Life Support (PHTLS) and other
manuals.

Precautions
The restless patient

There are many reasons for the patient to be restless
and it is important to rule out reversible causes e.g.
hypoxia, pain, fear. If, despite appropriate measures
the patient remains restless, then immobilisation
techniques may need to be modified. The use of
restraint can increase forces on the injured spine and
therefore a “best possible” approach should be
adopted.

Trauma Emergencies



Emergency Extrication

If there is an immediate threat to life, for example, fire or
airway obstruction that cannot be resolved in-situ, then
the Ambulance Clinicians must decide on the relative
risks of spinal immobilisation and the other factors.

Rapid  extrication techniques with  manual
immobilisation of the cervical spine are appropriate in
these circumstances; this includes side extrication.

Children

In children it is difficult to assess the neutral position
but a padded board, straps and collar appear to be the
optimal method. 3

Transportation of spinal cases

Driving should balance the advantages of smooth
driving and time to arrival at hospital. No
immobilisation techniques eliminate movement from
vehicle swaying and jarring.” The technique of
loosening the collar is not supported by evidence.

There is no evidence to show advantage of direct
transport to a spinal injury centre.*®

Patients can tolerate a 30 minute journey on a long
extrication board.” The receiving ED staff should be
told how long the patient has already been on the
board so they can make an appropriate judgment on
the timing of its removal. The duration of time on the
extrication board should be recorded on the clinical
record. The extrication board should be removed as
soon as possible on arrival in hospital.®'

If a journey time of greater than 30 minutes is
anticipated, the patient should be transferred from the
extrication board using an orthopaedic (“scoop”)
stretcher to a vacuum mattress." It may be
appropriate to use a mattress on a board in non-
extrication situations.

If a journey time greater than 30 minutes occurs
unexpectedly it is not appropriate to add further delay
by transferring the patient to a vacuum mattress. The
journey should proceed but the ED should be advised
of the length of time the patient has spent on the
board.

If there is a clear paralysing injury to the spinal cord
then the benefits of the back board may be limited,
while the risk of pressure sores may be very high. In
these circumstances, the use of a vacuum mattress is
often preferred. However, as half of cases of spinal
injuries have other serious injuries, an unnecessary
delay at scene or in transit should be avoided.
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AT HOSPITAL

As well as the usual information at the time of
handover it is important to give the duration of
immobilisation.

Assist in early removal from the extrication board.

Key Points — Spinal Trauma

e |mmobilise the spine until it is positively
cleared.

e Immobilise the spine of all unconscious trauma
victims.

e If the neck is immobilised the thoracic and
lumbar spine also need immobilisation.

e Standard immobilisation is by means of collar,
headblocks, tapes and spinal board.

e Aspiration of vomit, pressure sores and raised
intracranial pressure are major complications
of immobilisation.

REFERENCES

" Kwan |, Bunn F, Roberts I, on behalf of the WHO Pre-
Hospital Trauma Care Steering Committee. Spinal
immobilisation for trauma patients The Cochrane
Database of Systematic Reviews, 2001:CD002803.
DOI: 10.1002/14651858.

2 Podolsky S, Baraff LJ, Simon RR, Hoffman JR,
Larmon B, Ablon W. Efficacy of cervical spine
immobilization methods. J Trauma 1983;23(6):461-5.

® Huerta C, Griffith R, Joyce SM. Cervical spine
stabilization in pediatric patients: Evaluation of
current techniques. 1987;16(10):1121-1126.

* McCabe JB, Nolan DJ. Comparison of the
effectiveness of different cervical immobilization
collars. Ann Emerg Med 1986;15:93-96.

® Chandler DR, Nemejc C, Adkins RH, Waters RL.
Emergency cervical-spine immobilization. Annals of
Emergency Medicine 1992;21(10):1185-1188.

¢ De Lorenzo RA. A review of spinal immobilization
techniques. Journal of Emergency Medicine
1996;14(5):603-613.

" Howell JM, Burrow R, Dumontier C, Hillyard A. A
practical radiographic comparison of short board
technique and Kendrick extrication device. Annals of
Emergency Medicine 1989;18(9):943-946.

8 Graziano AF, Scheidel EA, Cline JR, Baer LJ. A
radiographic comparison of pre-hospital cervical
immobilization methods. Annals of Emergency
Medicine 1987:16(10):1127-1131.

Page 5 of 8

\n
k+
Q
1 —
(-0
(=]
1™
%)
£
L
(1]
=
—]
E
-



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11406043&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=8933323&query_hl=41&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3662158&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=6864837&query_hl=102&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=1416294&query_hl=26&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3662157&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed

3 ewnes

3
@
q
<«
@
S
=
@
7

Neck And Back Trauma

2

2

N

@

IS

o

o

3

™

©

0

Page 6 of 8

Cordell WH, Hollingsworth JC, Olinger ML, Stroman
SJ, Nelson DR. Pain and Tissue-Interface Pressures
During Spine-Board Immobilization. Annals of
Emergency Medicine 1995;26(1):31-36.

Chan D, Goldberg R, Tascone A, Harmon S, Chan L.
The effect of spinal immobilization on healthy
volunteers. Annals of Emergency Medicine
1994;23(1):48-51.

Walton R, DeSalvo JF, Ernst AA, Shahane A. Padded
vs unpadded spine board for cervical spine
immobilization. Annals of Emergency Medicine
1995:2(8):725-8.

Lovell ME, Evans JH. A comparison of the spinal
board and the vacuum stretcher, spinal stability and
interface pressure. Injury 1994;25(3):179-180.

Hamilton RS, Pons PT. The efficacy and comfort of
full-body vacuum splints for cervical-spine
immobilization. Journal of Emergency Medicine
1996;14(5):553-559.

McGuire RA, Neville S, Green BA, Watts C. Spinal
instability and the log-rolling maneuver. J Trauma
1987;27(5):525-31.

Kennedy F, Gonzalez P, Dang C, Fleming A, Sterling-
Scott R. The Glasgow Coma Scale and prognosis in
gunshot wounds to the brain. J Trauma
1993;35(1):75-7.

Kaups KL, Davis JW. Patients with Gunshot Wounds
to the Head Do Not Require Cervical Spine
Immobilization and Evaluation Journal of Trauma-
Injury Infection & Critical Care 1998;44(5):865-867.

Barkana Y, Stein M, Scope A, Maor R, Abramovich
Y, Friedman Z, et al. Prehospital stabilization of the
cervical spine for penetrating injuries of the neck —
is it necessary? Injury 2000;31(5):305-309.

Domeier RM, Swor RA, Evans RW, Hancock JB,
Fales W, Krohmer J, et al. Multicenter prospective
validation of pre-hospital clinical spinal clearance
criteria. J Trauma 2002 53(4):744-50.

Stroh G, Braude D. Can an out-of-hospital cervical
spine clearance protocol identify all patients with
injuries? An argument for selective immobilization.
Annals of Emergency Medicine 2001;37(6):609-615.

Sahni R, Menegazzi JJ, Mosesso VNJ. Paramedic
evaluation of clinical indicators of cervical spinal
injury. Prehosp Emerg Care 1997;1(1):16-8.

Domeier RM, Evans RW, Swor RA, Hancock JB,
Fales W, Krohmer J, et al. The reliability of pre-
hospital clinical evaluation for potential spinal injury
is not affected by the mechanism of injury. Prehosp
Emerg Care 1999;3(4):332-7.

October 2006

22 Holmes JF, Panacek EA, Miller PQ, Lapidis AD, Mower
WR. Prospective evaluation of criteria for obtaining
thoracolumbar radiographs in trauma patients. Journal
of Emergency Medicine 2003;24(1):1-7.

Hendey GW, Wolfson AB, Mower WR, Hoffman JR,
for the National Emergency X-Radiography
Utilization Study Group. Spinal Cord Injury without
Radiographic Abnormality: Results of the National
Emergency X-Radiography Utilization Study in Blunt
Cervical Trauma. Journal of Trauma-Injury Infection
& Critical Care 2002;53(1):1-4.

Stiell 1G, Wells GA, Vandemheen KL, Clement CM,
Lesiuk H, De Maio VJ, et al. The Canadian C-Spine
Rule for Radiography in Alert and Stable Trauma
Patients. JAMA 2001;286(15):1841-1848.

Muhr MD, Seabrook DL, Wittwer LK. Paramedic use
of a spinal injury clearance algorithm reduces spinal
immobilization in the out-of-hospital setting.
Prehosp Emerg Care 1999;3(1):1-6.

2.

@

2

i

2

@

2

3

Craig GR, Nielsen MS. Rigid cervical collars and
intracranial pressure. Intensive Care Medicine
1991;17:504-5.

Ferguson J, Mardel SN, Beattie TF, Wytch R.
Cervical Collars — a Potential Risk to the Head-
Injured Patient. Injury-International Journal of the
Care of the Injured 1993;24(7):454-456.

2

N

2

®

Raphael JH, Chotai R. Effects of the cervical collar
on cerebrospinal fluid pressure. Anaesthesia
1994;49(437-9).

2

©

Kolb JC, Summers RL, Galli RL. Cervical collar
induced changes in intracranial pressure. American
Journal of Emergency Medicine 1999;17:135-7.

® Hunt K, Hallworth S, Smith M. The effects of rigid
collar placement on intracranial and cerebral
perfusion pressures. Anaesthesia 2001;56:511-513.

3

Davies G, Deakin C, Wilson A. The effect of a rigid
collar on intracranial pressure. Injury-International
Journal of the Care of the Injured 1996;27(9):647-649.

Butman AM, Schelble DT, Vomacka RW. The
relevance of the occult cervical spine controversy
and mechanism of injury to pre-hospital protocols: a
review of the issues and literature. Prehospital
Disaster Med 1996;11(3):228-33.

3

o

3.

14}

Totten VY, Sugarman DB. Respiratory effects of
spinal immobilization. Prehosp Emerg Care 1999
3(4):347-52.

Dodd FM, Simon E, McKeown D, Patrick MR. The
effect of a cervical collar on the tidal volume of
anaesthetised adult patients. Anaesthesia
1995;50(11):961-3.

3.

r

Trauma Emergencies


http://www.hartwellmedical.com/pdf%20files/clinical_la1.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T78-402K6NS-2&_user=585204&_coverDate=06%2F01%2F2000&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000029838&_version=1&_urlVersion=0&_userid=585204&md5=59e7863075aa7677b0d6d158722ddc4e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9603090&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10163388&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=1797898&query_hl=35&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=9039362&query_hl=38&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10534035&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12394877&dopt=Abstract
ttp://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=12131380&query_hl=62&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=12554032&query_hl=67&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8331716&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=8209990&query_hl=105&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=11597285&dopt=medline
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11385329&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=10534038&query_hl=127&itool=pubmed_docsum

¥ Houghton DJ. Dysphagia caused by a hard cervical
collar. British Journal of Neurosurgery 1996
10(5):501-502

® Hewitt S. Skin necrosis caused by a semi-rigid
cervical collar in a ventilated patient with multiple
injuries. Injury 1994;25(5):323-4.

¥ Black CA, Buderer NMF, Blaylock B, Hogan BJ.
Comparative study of risk factors for skin
breakdown with cervical orthotic devices. J Trauma
Nurs;5(3):62-66.

% Liew SC, Hill DA. Complication of hard cervical
collars in multi-trauma patients. Aust N Z J Surg
1994;64(2):139-40.

® Chan D, Goldberg RM, Mason J, Chan L. Backboard
versus mattress splint immobilization: a comparison
of symptoms generated Journal of Emergency
Medicine 1996;14(3):293-298.

“ Short DJ, EI Masry WS, Jones PW. High dose
methylprednisolone in the management of acute
spinal cord injury — a systematic review from a
clinical perspective. Spinal Cord 2000 38(5):273-86.

“ Bracken MB. Methylprednisolone and acute spinal
cord injury: an update of the randomized evidence.
Spine 2001;15(26 24 Suppl):S47-54.

“ Bracken MB. Steroids for acute spinal cord injury:
The Cochrane Database of Systematic Reviews,
2002:CD001046.

* Turner J, Nicholl J, Webber L, Cox H, Dixon S, Yates
D. A randomised controlled ftrial of pre-hospital
intravenous fluid replacement therapy in serious
trauma: The NHS Health Technology Assessment
Programme 4(31), 2000.

“ Revell M, Porter K, Greaves |. Fluid Resuscitation in
Prehospital trauma care: a consensus view.
Emergency Medical Journal 2002;19(494-98).

* Browne GJ, Lam LT, Barker RA. The usefulness of a
modified adult protocol for the clearance of
paediatric cervical spine injury in the emergency
department. Emergency Medicine Australasia
2003;15(2):133-142.

* Slack SE, Clancy MJ. Clearing the cervical spine of
paediatric trauma patients. Emerg Med J
2004;21(2):189-193.

“ Howell MA, Guly HR. A comparison of glucagon and
glucose in pre-hospital hypoglycaemia. Journal of
Accident and Emergency Medicine 1997;14:30-2.

Trauma Emergencies

October 2006

Neck and Back Trauma

“ Curran C, Dietrich AM, Bowman MJ, Ginn-Pease
ME, King DR, Kosnik E. Pediatric Cervical-Spine
Immobilization: Achieving Neutral Position? Journal
of Trauma-Injury Infection & Critical Care 1995;
39(4):729-732.

* Manix T. The tying game. How effective are body-to-
board strapping techniques? JEMS
1995;20(6):44-50.

% Jones L, Bagnall A. Spinal injuries centres (SICs) for
acute traumatic spinal cord injury.: The Cochrane
Database of Systematic Reviews,
2004:CD004442.pub2. DOI: 10.1002/14651858.

*" Cooke MW. Use of the spinal board within the
accident and emergency department. Emerg Med J
1998;15(2):108-109.

METHODOLOGY

Refer to methodology section.

N
i
(L)
=
(-T)
=2
-
)
£
Ll
©
£
-
E
[—



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10822400&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=12137616&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=8273958&query_hl=23&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=9570052&query_hl=32&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9023620&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12421770&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=14988345&query_hl=113&itool=pubmed_docsum
http://www.hta.nhsweb.nhs.uk/execsumm/SUMM431.HTM
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=pubmed

Neck and Back Trauma

APPENDIX 1 - Immobilisation Algorithm

In an adult patient with potential spinal injury Including but not limted to:
can you confirm the following: ¢ Blunt trauma
¢ Axial loading

¢ Fall from height
¢ Road Traffic Collision

3 ewnes

\

Patient is conscious, alert and able to fully co-operate m
with examination?

3
@
q
<«
@
S
=
@
7

B

Patient is not under the influence of alcohol or drugs - m
illicit or prescribed (including analgesia)?

B

Patient has no complaint of spinal pain?
(note: tenderness isolated to the muscles of
the side of the neck is not spinal pain)

Y

1l

Patient has no vertebral tenderness nor
deformity on palpation? m

B

Patient has no neurologic deficit? 4m—>

I
M
M
O
B

I
L

I
S
E

B

Patient has no painful or distracting injuries? 4m—>

Distracting pain is any pain that is \
sufficient to cause the patient to focus
upon that pain or that which interferes

with patient assessment - including

IMMOBILISATION NOT REQUIRED both medical and traumatic aetiologiey

B
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