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SUMMARY
After a low-energy fall, an 83-year-old man presented 
with bilateral weakness of the upper arms without 
loss of sensation associated with a rigid cervical spine 
(ankylosing spinal disorder, ASD). Because of an atypical 
presentation during history, examination and initial 
imaging, a late diagnosis of a transdiscal C4-C5 fracture 
was made by dynamic radiographs. Anterior cervical 
discectomy and fusion were performed with delay. 
Strength improved from grade C to D (American Spinal 
Injury Association classification) after surgery. To our 
knowledge, this is the first description of a bilateral, 
isolated upper limb C5 paralysis without any loss of 
sensation caused by a transdiscal C4-C5 fracture. A high 
clinical and diagnostic index of suspicion is mandatory to 
make the diagnosis. We present three clinical ’Awareness 
Criteria’ (1: recognition of ASD; 2: high index of fracture 
suspicion; 3: necessary imaging) helping clinicians to 
safely and promptly diagnose occult spinal fractures in 
ASD.

BACKGROUND
Ankylosing spinal disorders (ASDs) are responsible 
for a higher susceptibility to lesions even after low-
energy impacts.1

Improvements in the medical treatment available 
for spine diseases will increase the life expectancy 
of affected individuals, and thus the total number of 
people at risk of unstable fractures. This is why the inci-
dence of complicated spinal fractures can be expected 
to rise during the coming decades. Moreover, the diag-
nosis is often delayed because of subtle trauma and pre-
existing, long-standing back pain that both decrease the 
alertness of patients and caregivers. In addition, these 
fractures can be easily missed on standard plain films, 
CT and even MRI scans. Delay in diagnosis can lead to 
catastrophic consequences.

We describe a case of a transdiscal fracture at the 
C4-C5 level that led to bilateral isolated C5 paralysis 
of the upper limbs. To our knowledge, this is the first 
report of a transdiscal fracture associated solely with 
a motor deficit of the root of C5. Current guidelines 
for the assessment of cervical spine trauma might not 
be sufficient to make the diagnosis in the context of a 
rigid spine.

The aim of this report was to highlight the existing 
difficulties with respect to initial management and 
diagnosis of these injuries and to rise the index of suspi-
cion among clinicians during the assessment of patients 
at risk.

CASE PRESENTATION
An 83-year-old man presented to the emergency 
department after a fall backwards from standing height, 
striking his head (occipital impact) against the ground. 
At arrival, he could not give any details concerning his 
previous medical history and comorbidities. Imme-
diately after the accident, he experienced important 
posterior neck pain. The physical examination 
revealed some tenderness in the cervical region but no 
neurological deficit was initially detected and recorded. 
Advanced Trauma Life Support assessment was unre-
markable. A high-resolution three-dimensional spinal 
and cerebral CT scan in the emergency department 
was considered to be normal (figure 1) and plain radio-
graphs were omitted since a CT scan was indicated. 
No fractures or dislocation of the spine was detected, 
although the typical radiographic features of a degen-
erative, partially ankylosed spine were apparent. The 
patient was subsequently discharged with pain medica-
tion and no immobilisation.

Two weeks later, he sought medical attention from 
his general practitioner for an aggravation of neck 
pain, neck stiffness and development of bilateral upper 
limb weakness, predominantly on the right side.

A right shoulder lesion was suspected and plain 
radiographs and a shoulder ultrasound were ordered 
which demonstrated a mild omarthrosis and no rotator 
cuff lesion. These investigation findings were incon-
clusive and insufficient to explain the clinical picture. 
Because of persisting disabling neck pain and aggrava-
tion of upper limb weakness, the patient reattended the 
emergency department.

Based on the standard classification of spinal cord 
injuries (American Spinal Injury Association), deltoid 
abduction and flexion strength, external rotation of 
the shoulders and flexion at the elbows ranged from 
grade M2 to grade M3 (standard strength grading) 

Figure 1  CT images of the cervical spine obtained 
during first presentation. Cervical spine considered 
aligned. C6-C7 discarthrosis. (A) Arrow showing increased 
space between anterior portions of vertebral bodies C4-
C5. (B) Arrow showing anterior osteophytes.
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predominantly on the right side. No loss of sensation was detected. 
The patient was admitted for further investigations.

INVESTIGATIONS
The attempt of an MRI scan failed since cervical pain, stiffness and 
flexion of the cervical spine were too important to allow for posi-
tioning in the MRI scanner. We want to point out that it is crucial 
not to passively extend the cervical spine of patients with kyphotic 
posture, neither for imaging nor for immobilisation in rigid collars or 
braces. Finally, dynamic cervical spine radiographs in an alert patient 
(active flexion and extension as tolerated) were the only option to 
assess the stability and integrity of the cervical spine. They showed 
a transdiscal flexion-distraction type fracture at C4-C5 with poste-
rior opening between the spinous processes C4-C5 and grade 1 

anterolisthesis of C4 on C5 (figure 2). The diagnosis of degenerative 
ankylosing spondylosis of the cervical spine was made since there 
were degenerative changes in the facet joints and disc space with 
narrowing and sclerosis and adjacent degenerative spondylophytes 
with anterior vertebral bony contact and therefore rigidity between 
C5, C6 and C7. No characteristic syndesmophytes were seen.

After further pain control, preoperative CT and MRI scans 
were performed which demonstrated compression of the C5 
roots bilaterally (figure 3).

DIFFERENTIAL DIAGNOSIS
The clinical differential diagnosis of the patient’s neck pain needs to 
be seen in the context of his pre-existing spinal disease. Clinical pain 
and stiffness of the cervical spine should raise the clinicians index of 
suspicion for an ASD.

The most important diagnostic performance of the treating 
clinician are suspicion and awareness of a vulnerable patient 
with ASD which is radiologically distinguishable by several 
features (table 1).

TREATMENT
As the neurological deficits were slowly progressive, emergency 
surgical decompression of the spinal cord with internal fixa-
tion of the fracture was considered to be necessary to prevent 
further deterioration. The integrity of the posterior longitudinal 
ligament allowed us to perform the intervention safely under 
general anaesthesia. A standard anterior approach was chosen 
to perform anterior cervical discectomy at C4-C5 with fusion 
(figure 4).

OUTCOME AND FOLLOW-UP
The muscle strength of key muscles responsible for abduction, 
external rotation and flexion of the shoulders recovered from grade 
C to grade D by postoperative week 1. The patient was transferred 
for rehabilitation on day 11. At 2-month follow-up, the patient was 
already independent in performing activities of daily living.

DISCUSSION
ASD presents a fivefold higher risk of vertebral fracture and a 
35% increased risk of non-vertebral fracture.2 ASD-related frac-
tures are atypical. The intervertebral disc undergoes degenera-
tive changes, such as chondroid metaplasia and calcifications, 
and becomes the weakest point of the spine, most prone to frac-
ture.3 Moreover, they tend to be highly unstable as they involve 
all three vertebral columns and ossified ligaments. Hence, spinal 
cord injury complicates up to one-third of these fractures.4 
A history of minor trauma with only moderate symptoms, 
described as the ‘fatal pause’ before neurological deterioration 
by Einsiedel et al,5 inappropriate radio-diagnostic examinations 
and a substantially altered anatomy are some of the reasons why 
it can be challenging to identify the fracture. Most of the compli-
cations would be preventable by a prompt treatment; however, 
in almost half of the cases, the diagnosis is delayed.6 Late diag-
nosis is the result of misinterpretation of the clinical symptoms 
by physicians (doctor’s delay) as well as by patients (patient’s 
delay).7 If the patient’s delay is understandable, and could be 
prevented through better education once ASD is diagnosed,8 
doctor’s delay is alarming, considering that it is accountable for 
two-thirds of the overall deferment. There is a lack of definite 
guidelines. The German Society for Orthopaedics and Trauma 
is the only group that attempted to establish an assessment 
protocol.9 They consider simple plain radiography insufficient 
and advocate for the use of advanced imaging techniques such 

Figure 2  Dynamic radiograph of cervical spine showing rupture of 
posterior and anterior cervical line at C4-C5 with augmentation of 
interspinous distance (red arrow) and grade 1 anterolisthesis of C4 on 
C5 corresponding to a ligamentous and discal lesion.

Figure 3  MRI scans were performed which demonstrated 
compression of the C5 roots. MR examination was often interrupted 
because of the poor condition and discomfort of the patient and 
produced ever-decreasing image quality with each succeeding 
sequence. (A) Sagittal T1-weighted MRI of cervical spine demonstrating 
stenosis of the intervertebral foramen C4-C5 level. (B) Sagittal CT-scan 
reconstruction of the cervical spine showing the fracture. (C) Axial T1-
weighted MRI of cervical spine demonstrating compression of the C5 
root.
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as CT. Concomitant use of MRI is still debated9 10 and recom-
mended according to the circumstances, mandatory in the case 
of neurological involvement. Dynamic flexion–extension radio-
graphs in awake and alert patients with muscle control are in 
some cases necessary to make a diagnosis. Advanced Trauma and 
Life Support guidelines recommend immobilisation on a spinal 
board with a hard cervical collar in patients with a suspected 
spine injury. Unfortunately, vertebral alignment is problem-
atic when the column is rigid. Moreover, most of the cervical 
spine injuries are the result of a hyperextension mechanism and 
the recommended immobilisation equipment forces the neck 
into extension, opening up the column anteriorly, potentially 
displacing the fracture and causing further risks of deteriora-
tion.3 11 12

It is preferable to allow the conscious patient to maintain a 
comfortable position, most often a mild flexion supported by 
pillows, in line of the pre-existing kyphosis. Disruption of this 
setting should be avoided until definitive treatment, even during 
imaging studies,3 11 12 and the personnel involved in patient 
manipulation have to be informed of the applied immobilisation 
protocol.

Classical teaching recommends an anterior or posterior 
approach with multiple level fixation for this type of injury. 
Unfortunately, our patient was extremely frail, so we opted for 
the least invasive option. Nevertheless, the patient was immobil-
ised in a Minerva Brace for 3 months after surgery and an MRI 
scan was performed on day 7 to evaluate the stability and the 
necessity of additional fixation with a posterior approach.

In summary, patients with ASD represent a unique cohort in 
which the standard use of high-resolution imaging techniques is 
justified to avoid missing fractures with initially mild symptoms. 
Diagnosis of transdiscal cervical spine fractures can be partic-
ularly challenging, as shown in this case. Statistics show that 
doctors are accountable for most of the delays in the diagnosis. 
The medical community needs to develop increased aware-
ness since the personal and socioeconomic burden in terms of 

morbidity (~50%)4 6 and mortality (~10%)4 6 for these patients 
are unacceptably high. We therefore describe three Awareness 
Criteria for emergency doctors, as well as treating junior and 
senior clinicians to reduce the delay of diagnosing occult frac-
tures in ASD:

Awareness criterion 1: Recognition of ASD (ankylosing spon-
dylitis, diffuse idiopathic skeletal hyperostosis, spinal spondy-
losis/rigid degenerative spine, status after adjacent surgical or 
idiopathic fusion) on initial imaging is a mandatory first step of 
awareness.

Awareness criterion 2: A high index of clinical suspicion of an 
occult spine fracture in ASD after trivial mechanisms is a mandatory 
second step of awareness.

Awareness criterion 3: A CT scan does not rule out an unstable 
fracture in ASD and an MRI scan and/or dynamic flexion–extension 
films are often needed.

Learning points

►► Failure to diagnose fractures after trivial trauma in ankylosing 
spinal disorders (ASDs) is common. Doctor and patient 
awareness could decrease devastating complications.

►► Recognition of ASD on initial imaging: Mandatory first step of 
awareness (Awareness criterion 1).

►► High index of clinical suspicion of occult spine fracture 
after trivial mechanisms in ASD: Mandatory second step of 
awareness (Awareness criterion 2).

►► A CT does not rule out unstable fractures. MRI, radiographs or 
active flexion–extension films might be indicated: Mandatory 
third step of Awareness (Awareness criterion 3).

►► Passive neck extension for positioning, imaging or 
immobilisation should be avoided.
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