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Missed cervical spine subluxation leading to 
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a b s t r a c t 

A 41 year-old male that presented after a fall downstairs and the initial imaging was misin- 

terpreted, missing a subtle abnormality, C5/6 subluxation. The patient presented later with 

neck pain and further imaging demonstrated bilateral facet dislocation with severe defor- 

mity requiring 360 spinal fixation. 

Crown Copyright © 2021 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Case study 

A 41 year-old, right handed patient fell down a flight of stairs
(12 steps) in December 2019. He had a loss of consciousness
and unable to recall the duration. Paramedics were called and
he was taken to the local A&E. On examination he was neuro-
logically intact only reporting neck stiffness. He underwent a
CT trauma series and it was misreported with no an acute cer-
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vical spine bony injury ( Figs. 1 A, B and C). The initial CT ( Fig. 1 )
on retrospective review however illustrated posterior widen-
ing of the C5/6 disk space and mild but definite splaying of the
spinous processes at the same level, indicative of a hyperflex-
ion injury. There is subtle but definite kyphotic malalignment.
The facets on the left are abnormal ( Fig. 1 B). 

On discharge he complained of persisting neck pain and
pain radiating to his arms without any motor or sensory
disturbance. His general practitioner organized a neurophysi-
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Fig. 1 – (A) Admission (December 2019) CT trauma of cervical spine (coronal, sagittal, axial) – (1) posterior widening of the 
C5/6 disk space, (2) mild slaying of the spinous process and subtle kyphotic malalignment. (B) Admission (December 2019) –
left sided facets (C) Admission (December 2019) – right sided facets. 

 

 

 

 

 

 

 

 

 

 

 

ology assessment in the February 2020, and a CT ( Fig. 2 A) and
MRI ( Fig. 2 B) scan of the cervical spine. The patient eventually
was called for his CT and MRI in May 2020, illustrating a C5/6
subluxation with bilateral facet dislocation causing canal
stenosis although no cord injury ( Figs 2 A and B). 

An examination by spinal surgical team did not demon-
strate any neurological deficit; there were no features of an
upper motor neuron lesion. A further CT angiogram illustrated
also that both vertebral arteries were stretched at the level of
anterolisthesis but remained patent. 

The patient was further counselled that unless he under-
went surgery, there was a risk of further deformity and sublux-
ation, a resultant spinal cord injury which can result in paral-
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Fig. 2 – (A) Admitting (May 2020) CT cervical spine – (1) ( ∗) midline coronal & sagittal slices, (2) left sided facets at C5/6, and 

(3) right sided facets at C5/6 (axial and sagittal cuts). (B) Admitting (May 2020) MRI cervical spine – ( ∗) evidence of cord 

compression on the MRI. 
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Fig. 3 – Deformity correction illustrated by the post-operative imaging (May 2020) – posterior cervical laminectomy, 
decompression and release of facet dislocation followed by C5/6 anterior cervical discectomy, partial C6 corpectomy with 

cage insertion and anterior plating C5 to C7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ysis of arms and legs, loss of bladder and bowel control and
sexual dysfunction. 

He subsequently underwent a posterior cervical decom-
pression and release, C5/6 anterior cervical discectomy and
fusion with cage, partial C6 corpectomy and anterior plating
of C5 to C7 with intraoperative neurophysiological monitor-
ing. His post-operative imaging was satisfactory, and his pain
resolved with no deficits ( Fig. 3 ). 

Discussion 

The accurate diagnosis of cervical spine fractures remains a
significant concern when evaluating trauma patients in emer-
gency departments. The incidence of cervical spine injury is
in the range of 2%-4% and in the obtunded patient rising to
34.4% [1 ,2] . In the UK this would be proportion of more than
1200 new spinal cord injuries per year. The morbidity attached
is significant and long-term, with the economic mean cost of
£1.12 million (median £0.72 million) per case of spinal cord in-
jury [3] . The economic cost of spinal cord injury in the UK is
£1.43 billion adding to the already £212 billion cost of deliv-
ering health and social care [4-7] . This economic calculation
does not include the potential medicolegal fallout from claims
made for a missed spinal cord injury and devastating sequalae
of paralysis [8] . 

In the case report the initial imaging was misinterpreted
and the patient later reported neck pain. Further imaging
demonstrated bilateral dislocation with severe deformity
requiring anterior and posterior fixation and left untreated
patient the consequences would be catastrophic. 

In the asymptomatic patient, level 1 evidence supports
clearance based on clinical examination and imaging is not
required. The Canadian C-spine Rule (CCR) was developed as
a tool to prevent missing C-spine injuries and limiting radia-
tion exposure from unnecessary examination. If there is any
suspicion of cervical spine injury, it is important to immobilize
the spine during assessment to prevent any damage. The con-
tinuation of immobilization may however unnecessarily lead
to adverse effects including discomfort or skin ulceration [9] . 
The more complex patient presentations or having an al-
tered level of consciousness are offered CT as it provides
a quick and efficient method to identify fractures including
non-displaced type. The NICE has provided emergency depart-
ments with a clear guideline in the early management of ma-
jor trauma [10] . The purpose is to reduce deaths and disabili-
ties in people with serious injuries by improving the quality of
their immediate care. The standardized use of cervical spine
CT has been proven to be cost-effective especially if other or-
gan systems are also imaged [11 ,12] . 

A cervical spine CT has been calculated to have a sensitiv-
ity of 94%, specificity of 99.5% in detecting cervical spine in-
juries, with an overall negative predictive value (NPV) of 99.5%
and a positive predictive value (PPV) and sensitivity was 93.7%
[13 ,14] . MRI in spite of its wide availability and access is not in-
dicated for primary clearance, only useful where there is neu-
rological deficit present. It has a greater negative predictive
value approaching 100% although its positive predictive value
is less impressive compared to CT [15 ,16] . It is important to
quantify that the discrepancy rates for interpretation of spinal
CTs is (0.7%; 95% CI: 0.2%, 2.7%), lower for CT cervical spine at
0.30% [17 ,18] . The NICE guidelines provide a clear instruction
and pathway for the initial management of major trauma in-
cluding the indication for imaging if in the high-risk category
[19] . 

There is no clear description of how facet subluxation
should be managed, rather it is grouped into the broad
category of facet fractures. The therapeutic options include
early functional conservative management with external
immobilization using a cervical collar with different degrees
of rigidity, halo vest immobilization as well as anterior and/or
posterior stabilization with decompression if indicated [20 ,21] .

A patient with spinal cord injury associated with facet dis-
location tend to present with a more severe degree of initial
injury and later display less potential for motor recovery at
one-year follow-up [9] . 

There is still yet potential to improve diagnostic perfor-
mance and reduce harm by identifying and learning from
these errors. Diagnostic errors are predictable events with
readily identifiable contributing factors [18] . The value propo-
sition here is to incorporate a systemic methodology for inter-
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preting cervical spine CT’s in a similar way to cervical spine
radiography to reduce the interobserver bias [22,23] . 

Conclusion 

The availability of CT imaging has superseded plain radiog-
raphy by providing more accurate and rapid assessment of
the cervical spine. The case report emphases proper inter-
pretation is crucial to avert the rare instances injuries are be
missed. The assessment of the imaging must be systematic
and adequate, as any misinterpretation even of subtle abnor-
malities can place the patient at risk of catastrophic conse-
quences. 

Patient consent 

The patient has kindly consented for the case report – evi-
denced with a signed form. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2021.07.036 .
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