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Lesson of the week
Exacerbating cervical spine injury by applying a
hard collar
Marios C Papadopoulos, Aabir Chakraborty, Georgina Waldron, B Anthony Bell

Neck immobilisation is vital in patients with suspected
cervical spine injuries and generally involves applying
a hard cervical collar—usually by ambulance crew,
nurses, or junior doctors. We present the case of a
patient with ankylosing spondylitis who sustained
a cervical fracture but had no cord injury initially.
He became quadriplegic after a hard collar was
applied in the emergency department, and he
subsequently died.

Case report
An 82 year old man fell down some stairs. He walked
into the emergency department, without cervical
immobilisation, complaining of neck pain. He had
longstanding spinal stiffness and, because of a fixed
flexion deformity of his neck, his line of vision was only
a few paces ahead. There was tenderness over the
spinous processes of C6 and C7, but no neurological
abnormality in his limbs or sphincter disturbance were
noted. Radiographs of the cervical spine showed ossifi-
cation across the intervertebral discs at several levels,
suggesting ankylosing spondylitis, and a fracture of the
inferior plate of C6, but vertebral alignment was
acceptable (fig 1).

The patient’s neck was then manipulated to a neu-
tral position, despite his normal fixed flexion
deformity, and a hard cervical collar of the appropriate
size was applied. This procedure increased his neck
pain and caused paraesthesia, followed by quadriple-
gia, laboured breathing, hypotension, and bradycardia.

The man was intubated, ventilated, and transferred to
our neurosurgical intensive care unit.

Radiographs of the cervical spine, taken when the
patient arrived in intensive care wearing the neck
collar, showed widening of the fracture, with
angulation of the spine between C6 and C7 (fig 2). The
collar was removed and the neck was flexed to reduce
the fracture. The patient required large doses of
noradrenaline to maintain his blood pressure. He

Fig 1 Radiographs taken on admission to the accident and emergency
department showed spondylitis, fracture of the inferior endplate at C6
(arrow), and soft tissue swelling anterior to the fracture
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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.
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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
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