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Assume Injury Present

Spinal Injuries are RARE

DEVASTATING 
IF MISSED

C-spine MUST be presumed to be at risk for 
any MOI capable of causing c-spine damage
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• Any patients with a history of trauma if the 
patient is
– Unconscious
– Complaining of neck pain or tenderness or 

limitation of movement
– Using hands to support neck
– Has any neurological deficit
– Significant head /facial injuries

Who to immobilise
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• Any patient with a mechanism which may 
indicate spinal injuries
– Pedestrian / cyclist hit > 30km/hr.
– Passenger – MVA collision > 60km/hr.
– Fall - more than 3 metres.
– Kicked by, or fall from a horse.
– Backed over by a car.
– Thrown from vehicle.
– Thrown over handlebars of bike.
– Severe electric shock.

Who to immobilise

7

8

Eli, I., Lerner, D. P., & Ghogawala, Z. (2021). 
Acute traumatic spinal cord 
injury. Neurologic C linics, 39(2), 471-488.
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• Apply manual in line immobilisation
• Apply a one piece hard collar: ensure appropriate 

sizing or check sizing of collar in situ
• If unable to apply a hard collar, manual in line 

immobilisation should be maintained
– Uncooperative patient
– Infant or baby too small for a hard collar
– Child with traumatic torticollis

• Ensure adequate analgesia is provided.

How to immobilise
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• Kwan et al  2009 Cochrane
– No evidence found

• Millar et al 2012
– Patient moves neck, does not immobilise

• Holla, 2012
– Head blocks do not work

• Bergan et al 2009
– No more hard collar in awake conscious patients
– Position of comfort

But do hard collars work???
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• Spinal boards
– Used for transfer
– Remove asap

• Taping
– No evidence
– Can cause harm

• Head blocks, Sandbags, Bags of Fluid
– No longer recommended

But what about…
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Spinal Board Graveyard
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• Painful
• Airway occlusion
• Unable to visualise neck
• Vomiting/ Aspiration risk
• Non compliance in all age groups
• Poorly fitting
• Development of pressure area 
• Able to move neck

But it is a simple hard collar
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ANZCOR Guideline 9.1.6 – Management of 
Suspected Spinal Injury 

Guideline 

Who does this guideline apply to? 

This guideline applies to adult, child and infant victims.  

Who is the audience for this guideline? 

This guideline is for use by bystanders, first aiders and first aid providers. This guideline is equally 
applicable to healthcare professionals working in the pre-hospital setting. 

1 Introduction 

The spine is made up of 33 separate bones, known as vertebrae, extending from the base of the skull 
to the coccyx (tailbone). Each vertebra surrounds and protects the spinal cord (nerve tissue).  
Fractures or dislocations to the vertebral bones may result in injury to the spinal cord. The direct 
mechanical injury from the traumatic impact can compress or sever the nerve tissue. This is followed 
by secondary injury caused by ongoing bleeding into the spinal cord as well as continued swelling at 
the injured site and surrounding area.   

The possibility of spinal injury must be considered in the overall management of all trauma victims.  
The risk of worsening the spinal injury in the prehospital period is probably less than previously 
thought, yet to minimise the extent of the secondary injury, caution must be taken when moving a 
victim with a suspected spinal injury. 

Spinal injuries can occur in the following regions of the spine: 

• the neck (cervical spine) 

• the back of the chest (thoracic spine) 

• the lower back (lumbar spine). 

The cervical spine is most vulnerable to injury, which must be suspected in any victim with injuries 
above the shoulders. More than half of spinal injuries occur in the cervical region. 

Suspected spinal injuries of the neck, particularly if the victim is unconscious, pose a dilemma for the 
rescuer because correct principles of airway management often cause some movement of the cervical 
spine. 
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The information in this Guideline is 
current as of: 21/05/2025 11:35pm

• “Those with significant spinal pain will likely have muscle 
spasm which acts to splint their injury.” – Conscious Pt

• “Airway management takes precedence over any suspected 
spinal injury. It is acceptable to gently move the head into a 
neutral position to obtain a clear airway.”

• If the victim is breathing but remains unconscious, it is 
preferable that they be placed in the recovery position.

• Jaw thrust and chin lift should be tried before head tilt.
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• “The clinical importance of prehospital immobilisation in 
spinal trauma remains unproven. There have been no 
randomised controlled trials to study immobilisation 
techniques or devices on trauma victims with suspected spinal 
cord injury.”

The information in this Guideline is 
current as of: 21/05/2025 11:35pm
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‘Consistent with the first aid principle of preventing 
further harm, the potential benefits of applying a 
cervical collar do not outweigh harms such as….’
“…In suspected cervical spine injury, ANZCOR 
recommends that the initial management should be 
manual support of the head in a natural, neutral 
position, limiting angular movement (expert consensus 
opinion). In healthy adults, padding under the head 
(approximately 2cm) may optimise the neutral 
position.” 

The information in this Guideline is 
current as of: 21/05/2025 11:35pm

19

ANZCOR Guideline – Spinal Care

20

21



Think Ask Learn

8

• Neurological signs/deficit
• Spinal tenderness (Cervical midline)

• Altered Mental Status

• Intoxication

• Distracting injury

• If NO > remove collar, rotate neck 45° to left & right, 
if no pain on movement > collar may be left off

• If YES to any of these > spinal imaging

NEXUS rule for Clearing Spine

22

• From the authors of the Ottawa ankle rule and 
Ottawa knee rule

• More depth than NEXUS
• Less x-rays need to occur with same high 

sensitivity

Canadian C-Spine Rule

23
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Dangerous mechanism of Injury

•Fall >3ft/Five Stairs

•Axial load to head

•High speed MVA >100km/hr

•Rollover

•Ejection

•Motorised recreational vehicle

•Bicycle collision

Undertake A clinical assessment

25

• 82 year old – Fall down stairs
• Walked into the ED – c/o Neck Pain
• Long standing spinal stiffness (Ankylosing 

spondylitis)
• Tender over C6/C7 with no neurological deficit
• Manipulated into neutral position for Hard Collar
• Developed Sudden Paralysis and Paraplegia
• Intubated in ED – developed pneumonia, renal 

failure, MI, cardiac dysrhythmias
• Died 2 days later

Lesson of the Week 
(1999 Papadopoulos et al)

26
developed pneumonia, renal failure, cardiac dysrhyth-
mia, and myocardial infarction and died two days after
admission to our unit.

Discussion
Ankylosing spondylitis is a generalised chronic inflam-
matory disease, the effects of which are seen mainly in
the spine and sacroiliac joints.1 The cervical spine
develops a fixed flexion deformity, and, after trauma to
the cervical spine, spinal cord damage most commonly
occurs between C5 and C7.2 3 The normally elastic
ligaments of the spine, which limit displacement in
trauma to the neck, are calcified in ankylosing

spondylitis and are usually involved in the fracture.
This renders such a fracture particularly unstable,
similar to a fracture of a long bone.

According to the guidelines for advanced trauma
life support, the simplest way of safeguarding the
spinal cord is by limiting neck movements with a hard
collar.4 However, hard collars may increase cerebro-
spinal fluid pressure,5 cause skin ulceration,6 reduce
tidal volume,7 and cause dysphagia.8 Application of a
hard cervical collar to a patient with ankylosing spond-
ylitis has been reported to cause paraesthesia.9 We now
report that this manoeuvre may also cause quadriple-
gia. The dangers of immobilising the cervical spine in
an inappropriate position in patients with ankylosing
spondylitis may not be appreciated by junior doctors
working outside specialist units.

Great care should be exercised if there is a history
of ankylosing spondylitis or a fixed flexion deformity of
the cervical spine, or if the cervical spine radiographs
are available and the patient is neurologically intact
before the hard collar is fitted. If the usual alignment of
the cervical spine is kyphotic, then the neck should not
be immobilised in the neutral position but should be
supported with sandbags on either side of the head
and under the occiput to achieve neck flexion (fig 3). A
halo brace should be applied rather than a hard collar.
As a general rule, if the patient resists attempts to move
the neck into a neutral position, the manoeuvre must
be abandoned and urgent advice sought from a neuro-
surgical unit.

Application of a hard collar may move the cervical
spine into an unsatisfactory position and damage the
spinal cord in patients with ankylosing spondylitis.9

This may also be the case in patients with rheumatoid
arthritis10 and in children.11

Contributors: MCP reviewed the literature, wrote the paper after
discussion with other authors, produced figures 1 and 2, and
contributed to figure 3. AC had the original idea, discussed core
ideas, and contributed relevant parts from the ATLS manual.
GW contributed core ideas and helped design figure 3. BAB
revised the text, discussed core ideas, contributed figure 3,
produced references 2 and 3, and provided expert knowledge
on ankylosing spondylitis.

1 Apley AG, Solomon L. Apley’s system of orthopaedics and fractures. 7th ed.
Oxford: Butterworth-Heinemann, 1995:54-72.

2 Surin VV. Fractures of the cervical spine in patients with ankylosing
spondylitis. Acta Orthop Scand 1980;51:79-84.

3 Young JS, Cheshire DJE, Pierce JA, Vivian JM. Cervical ankylosis with
acute spinal cord injury. Paraplegia 1977;15:133-46.

4 American College of Surgeons Committee on Trauma. Advanced trauma
life support for doctors. Student manual. Chicago: American College of
Surgeons, 1997.

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

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

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

8 Houghton DJ, Curley JW. Dysphagia caused by a hard cervical collar. Br J
Neurosurg 1996;10:501-2.

9 Podolsky SM, Hoffman JR, Pietrafesa CA. Neurologic complications
following immobilization of cervical spine fracture in a patient with anky-
losing spondylitis. Ann Emerg Med 1983;12:578-80.

10 Althoff B, Goldie IF. Cervical collars in rheumatoid atlanto-axial subluxa-
tion: a radiographic comparison. Ann Rheum Dis 1980;39:485-9.

11 Curran C, Dietrich AM, Bowman MJ, Ginn-Pease ME, King DR, Kosnik E.
Pediatric cervical-spine immobilization: achieving neutral position?
J Trauma 1995;39:729-32.

(Accepted 3 December 1998)

Fig 2 Lateral cervical spine with hard collar in situ, showing
angulation of spine at fracture site (arrow)

CollarA

B

Fig 3 Applying a hard collar to a patient with major cervical
kyphosis and a fracture of the cervical spine (above) angulates the
fracture and causes cord injury; immobilisation in flexion by placing
sandbags under the occiput (below) reduces the fracture and
prevents cord damage

Clinical review

172 BMJ VOLUME 319 17 JULY 1999 www.bmj.com

Manipulation of the Neck
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No Hard Collar 

He attended his local emergency department
8 days after the injury. He complained of pins and
needles in his hands. Plain radiographs (fig 1)
showed a chalk stick fracture through the vertebral
body C7, without displacement. The patient was
then managed in a semi-rigid cervical collar, which
unfortunately extended his neck. A CT-scan and an
MRI scan were performed in the collar (fig 2, 3)
and showed hyperextension and compression of the
cervical cord at the fracture site. The clinical course
deteriorated and the patient was taken to the inten-
sive care department. He required intubation and
ventilation to support his respiratory function. 

On arrival at our institution, he was noted to have
a lax anal tone. Posterior reduction, decompression
and fixation were performed. Spinal cord monitor-
ing was used throughout surgery. At no time was
any signal recorded from surface electrodes or an
epidural probe. Fortunately, postoperatively the
patient was found to have “only” an incomplete
spinal cord injury. He had increased tone in his
lower limbs and reduced power, grade 4/5.

Unfortunately he deteriorated clinically and died of
multi-organ failure, 10 days post surgery.

DISCUSSION

Fractures of the ankylosed cervical spine are not
extremely rare. The first challenge is diagnosis, as
this is frequently delayed due to patient or doctor
factors (1). The reason is that these patients are used
to a certain degree of spinal pain. Plain radiographs
can miss a thin fracture line. Therefore, a thin-cut
(2 mm) multislice CT with 2-D reconstruction is
often indicated. MRI allows visualization of
 ligaments, oedema of the vertebral body, and
intraspinal bleeding (2). 

The next challenge is the initial management of
these injuries. The key factor is the pre-injury
 position of the patient’s head relative to his torso.
Patients without pre-injury deformity can be
 managed along conventional lines. However, those
with deformity are at great risk of neurological
injury, if standard immobilization techniques are
deployed (3,4). The more because there is insta -
bility , due to the fact that the soft tissues are unable
to stabilize the fracture, as they are ossified and

414 A. CLARKE, S. JAMES, S. AHUJA

Acta Orthopædica Belgica, Vol. 76 - 3 - 2010

Fig. 1. — Plain radiograph (lateral view) of the cervical spine :
fracture through the vertebral body C7. Ankylosing spondylitis.

Fig. 2. —CT-scan, sagittal view, in a semi-rigid collar. The
 cervical spine is forced into hyperextension and the vertebral
body C7 is distended.

Hard Collar Applied
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Ankylosing spondylitis is a seronegative spondy-
loarthropathy which predominantly affects the
sacroiliac joints and the spine. The spine can become
very kyphotic with time. Minor trauma is sufficient to
produce a fracture, because of the underlying osteo-
porosis and because the ankylosed segments consti-
tute large leverage arms. These fractures are unstable
because the soft tissues are ossified and also involved
in the fracture. Cervical spine fractures need an
immobilisation which respects the pre-injury flexion
deformity. Inadvertent application of a rigid collar
which forces the previously flexed cervical spine into
extension may lead to neurological deterioration and
even death. We report such a case in a 59-year-old
male patient.

Keywords : ankylosing spondylitis ; cervical spine ;
fracture ; rigid collar ; quadriplegia. 

INTRODUCTION

The osteoporotic ankylosed spine is vulnerable
to fracture after minor trauma (5). 

Up to 14% of ankylosing spondylitis patients will
experience such a vertebral fracture during their
lifetime, in 65% of the cases complicated with
neurological  deficits. Seventy three percent of these
fractures take place at the cervical level, especially
at the lower cervical level (2). Furthermore, the
ankylosed spine is often kyphotic (2). This makes
the management of patients with ankylosing
spondylitis and spinal fractures difficult. 

Inadequate realisation of the nature of the
injuries to the cervical spine, ankylosed in flexion,
and suboptimal management in the initial care can
have serious consequences (4).

CASE REPORT

A 59-year-old man with ankylosing spondylitis
sustained a cervical fracture at home when he fell
backwards. His lower cervical spine had absorbed
the impact, as he had a pronounced kyphotic defor-
mity. He was able to get up and be fully mobile. He
reduced his activity levels at home during the next
week, but was still able to use all four limbs and
walk. 

No benefits or funds were received in support of this study Acta Orthopædica Belgica, Vol. 76 - 3 - 2010

Acta Orthop. Belg., 2010, 76, 413-415

Ankylosing spondylitis : inadvertent application of a rigid collar after cervical
fracture, leading to neurological complications and death
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mity. He was able to get up and be fully mobile. He
reduced his activity levels at home during the next
week, but was still able to use all four limbs and
walk. 
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tip a backboard sideways when the patient is vomiting,
but in practice this may not be fast enough in the back
of an ambulance en route to hospital.
There are controversies about the optimal method of

airway management [8,11,12] and the effect of endotra-
cheal intubation (ETI), as well as a lack of consensus
about who should perform ETI. In Norway, emergency
medical technicians (EMTs) and paramedics do not per-
form ETI unless there is a total loss of airway reflexes,
and a supraglottic device has in many services replaced
the endotracheal tube (for the same indication). Accord-
ing to Scandinavian recommendations [13], rapid
sequence intubation or ordinary ETI is not an option
for paramedics or general practitioners not skilled in
anesthesia.
Unstable spinal injuries may have a devastating effect

on patients, and cervical spine protection by a rigid col-
lar (c-collar) is regarded as part of airway management
[1,2]. The degree of protection offered by a c-collar has
been challenged [14,15]; it may even be harmful [16].
The effectiveness and possible harm by immobilization
on a spine board is also debated [15].
Modifications of the standard recovery position have

been tested with regard to their effect on the spine
[17,18]. Based on the existing guidelines, the lack of
capacity for drug assisted endotracheal intubation in
Norwegian ground EMS, and the presumed safe log-roll
in ATLS/PHTLS [1,2] a new method was developed. In
2005 the ground ambulance emergency medical system
(EMS) of Agder in southern Norway introduced the
method called the lateral trauma position (LTP).
After checking airways and breathing, the unconscious

trauma patient is carefully rolled to a lateral recovery
position, maintaining manual in-line stabilization with
the c-collar in place (see Table 1 and Figure 1). The
method was described in the EMS protocols, a teaching
video was made, and training and retraining was insti-
tuted locally. PHTLS Norway has adopted LTP in their
educational program (Sindre Mellesmo, personal com-
munication). In addition to being demonstrated in
PHTLS courses, LTP is now part of the written proto-
cols in some Norwegian EMS and is described in the

Scandinavian recommendations [13]. However, this
implementation was never systematized [19], and nor
are there clear national guidelines about how LTP is
performed; e.g., with respect to which leg (top or bot-
tom) to flex when positioning the patient.
New procedures and interventions should ideally be

introduced only after research has determined their effi-
ciency and risks have been ruled out. There are obviously
good arguments for the use of LTP. At the same time,
minimal changes to the spinal position may be harmful
to the trauma patient. The aim of this study was to inves-
tigate to what extent LTP is actually used on patients,
and how it is actually performed (i.e., top or bottom leg
flexed and position of head) in Norwegian EMS.

Methods
Data were collected from three sources: ground EMS
stations or regional supervisors through telephone inter-
views, EMS personnel through written questionnaires
distributed through station supervisors, and, finally,
through telephone or e-mail interviews with air EMS
(helicopter and fixed wing) supervisors. Questionnaires

Table 1 Lateral trauma position
• Check airways (look, listen, feel).

• Apply chin lift/jaw thrust, suction if needed.

• Apply stiff neck collar.

• If the patient is unresponsive, but has spontaneous respiration: Roll patient to lateral/recovery position while maintaining head/neck position.

• Roll to side that leaves the patient facing outwards in ambulance coupé.

• Transfer to ambulance stretcher (Scoop-stretcher, log-roll onto stretcher mattress, or use multiple helpers, lifting by patient’s clothing).

• Support head, secure with three belts (across legs, over hip, over shoulder)

• Manual support of head, supply oxygen, observation, suction, BVM (big valve mask) ventilation when needed.

Figure 1 The lateral trauma position . A patient has been
positioned in the lateral trauma position on a stretcher. Observe
that the most cephalic stretcher belt has been placed above the
shoulder to prevent forward movement on the stretcher.
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Abstract

Background: Trauma patients are customarily transported in the supine position to protect the spine. The Airway,
Breathing, Circulation, Disability, and Exposure (ABCDE) principles clearly give priority to airways. In Norway, the
lateral trauma position (LTP) was introduced in 2005. We investigated the implementation and current use of LTP
in Norwegian Emergency Medical Services (EMS).

Methods: All ground and air EMS bases in Norway were included. Interviews were performed with ground and air
EMS supervisors. Questionnaires were distributed to ground EMS personnel.

Results: Of 206 ground EMS supervisors, 201 answered; 75% reported that LTP is used. In services using LTP,
written protocols were present in 67% and 73% had provided training in LTP use. Questionnaires were distributed
to 3,025 ground EMS personnel. We received 1,395 (46%) valid questionnaires. LTP was known to 89% of
respondents, but only 59% stated that they use it. Of the respondents using LTP, 77% reported access to written
protocols. Flexing of the top knee was reported by 78%, 20% flexed the bottom knee, 81% used under head
padding. Of 24 air EMS supervisors, 23 participated. LTP is used by 52% of the services, one of these has a written
protocol and three arrange training.

Conclusions: LTP is implemented and used in the majority of Norwegian EMS, despite little evidence as to its
possible benefits and harms. How the patient is positioned in the LTP differs. More research on LTP is needed to
confirm that its use is based on evidence that it is safe and effective.

Background
The traditional method for moving and transporting
trauma patients has been with the patient in a supine
position on a backboard to protect the spine. These are
the guidelines that are taught presently in standard trau-
matology courses such as the Advanced Trauma Life
Support (ATLS) and Prehospital Trauma Life Support
(PHTLS) courses [1-3].
In a severely injured patient, it is essential that airways

are maintained to prevent hypoxia and/or hypoventila-
tion; there is a consensus that securing airways takes

first priority [1-3]. Several studies have found that
hypoxia is harmful in patients with traumatic brain
injury (TBI) [4-8].
TBI is a major contributor to loss of life years and

function years, and emergency personnel seek to reduce
secondary insults to a minimum. According to interna-
tional resuscitation guidelines [9,10], the lateral-recovery
position should be used when an unconscious patient is
breathing to maintain airway patency; it is further stated
that “efforts to protect the cervical spine must not jeo-
pardize oxygenation and ventilation” [9]. The supine
position may be dangerous for unconscious patients
because of the risk of obstruction by soft tissue/tongue,
and aspiration of blood, frank vomitus, or silent regurgi-
tation of gastric content. It is theoretically possible to
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