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Abstract
Fractures of the cervical spine can cause devastating long-term effects on patients. Spinal cord injuries can
occur in up to 50% of cases in association with cervical spine fractures. Therefore, it is vital and of utmost
importance to recognize cervical spine injuries early on to avoid the exacerbation of an existing injury and
its detrimental effects on the patients. We report a case of a C6-C7 fracture dislocation with an associated
neurological insult that improved dramatically following fixation and rehabilitation. Unfortunately, patients
with this presentation may have long-term neurological insults rather than regain normal function;
however, our case notes the importance of prompt intervention and its effect on the outcome.

Categories: Orthopedics, Trauma
Keywords: cervical fracture, cervical spine fracture, c6-7 fracture dislocation, cervical spine, fracture dislocation of
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Introduction
Cervical spine fractures can cause long-term effects on patients where almost 50% of spinal cord injuries
have been reported in relation to cervical spine fractures [1-10]. Therefore, it is vital to identify cervical
spine injuries as soon as possible to avoid exacerbating an existing injury and its possible long-term effects
on the patients. Clayton et al. examined the possible predictors of cervical spine injuries and found that
Motor Vehicle Collision (MVC), falls, age <40, pelvic fractures, and an Injury Severity Score (ISS) of >15 are
significant individual predictors of cervical spine injury. Interestingly, neither facial fracture nor head injury
alone correlated with a higher risk of cervical spine injury [11]. We report a case of a C6-C7 fracture
dislocation with an associated neurological insult that improved dramatically following fixation and
rehabilitation. We present the following case in accordance with the CARE reporting checklist.

Case Presentation
Our patient is a 41-year-old Saudi man with a history of a motor vehicle accident where he hit a camel on
a desert road at the speed of 110 km/hr in September 2019. He presented to our emergency department
complaining of severe neck pain and limitation of movement and was on C-collar. He had no previous
significant medical or surgical history. After primary and secondary surveys, his physical examination
revealed a right upper limb neurological deficit in the form of shoulder numbness, and a C5-T1 power of 3/5;
whereas, his left upper limb and bilateral lower limbs were intact neurologically. He was controlling his
sphincters and had no evident vascular injury. Images were taken for the patient upon admission;
radiographs and CT images showed translation of the cervical at the level of C6-C7 of more than 75%
anteriolisthesis (Figure 1).
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FIGURE 1: CT cervical axial (right) and sagittal (left) cuts showing
fracture dislocation of C6-C7

No other injuries or fractures were noted. MRI performed showed a traumatic disc at the same level
compromising the spinal canal with posterior disruption of the ligamentous complex (Figures 2-3).

FIGURE 2: MRI cervical showing C6-C7 fracture dislocation
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FIGURE 3: MRI sagittal T2 and STIR views showing C6-C7 fracture
dislocation
STIR: Short Tau Inversion Recovery

The patient remained on C-collar, optimized and prepared for surgery. Moreover, the patient was
observed under the care of the ICU, and was pushed to the operating room urgently in under 24 hours.
Patient was put in prone position, prepping and draping were done in a sterile manner. The surgery began
posteriorly, utilizing a posterior midline incision where facetectomy was done completely in the posterior
part of C7. Afterwards, the patient was positioned supinely and draped again for the anterior approach for
complete corepctomy and proper decompression at the level of C7 with mesh plating of C6-C7 and bone
grafting, followed by close observation under the ICU for the next couple of days (Figures 4-5).

FIGURE 4: Intraoperative lateral view of posterior bilateral facetectomy
and corpectomy effusion at the level of C7; cage and plate fixation from
C6-T1
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FIGURE 5: Anterior-posterior and lateral views of fixation post
operatively

The patient had multiple visits and follow up with evident improvement in his condition as well as gradual
improvement in power and pain in the right upper limb. At his two years follow up, his neurological status
was back to normal; his power is now 5/5, and sensation 2/2 all over the upper and lower limbs. He was able
to fully get back to work. His radiographs were excellent with a normal kyphotic degree (Figures 6-7).

FIGURE 6: CT Cervical sagittal views at two years follow up
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FIGURE 7: Latest lateral X-rays at the last follow up; flexion and
extension views

Discussion
We presented a case of grade 4 anterolisthesis at the level of C6-7 with incomplete right upper limb paralysis
that regained normal neurological status at the latest follow up. 

It is noted that cervical fracture dislocations most commonly occur at the level of C6-7 and C5-6 following
trauma [12,13]. Falls seems to be the most common mode of injury in several papers [14,15]. Fredø et al. also
noted a male predominance in cervical fractures, in addition to a mortality rate of 10% in the Norwegian
population [14]. Axial load or a large compressive force applied to the top of the head is the major
mechanism of serious cervical injury, more so when the neck is in slight flexion given that the spine is out of
its normal lordotic alignment leading to improper distribution of force to the thorax, where the musculature
cannot aid in absorbing the force due to the cervical spine being in a straight line due to flexion [16].

Adeolu et al. studied the effectiveness of closed reduction of cervical spine injuries using cervical
traction and noted an improvement in the neurological function of 18.9% whilst the rest remained
neurologically the same. He noted the causes of failure to be locking facets most commonly, old injuries,
new-onset or worsening pain, and over-distraction. In addition, the complications of reduction in a closed
manner were over-distraction most commonly, tong pull-out, new-onset or worsening pain, and finally skull
perforation. However, they concluded that satisfactory reduction can be achieved in patients with cervical
spine injuries and significant malalignment [17].

The sooner the spinal cord is stabilized with decompression of the injured spinal cord, the higher the chance
of recovery [18,19]; reducing the fracture or dislocation will bring the vertebral canal back to its normal form
and dimension leading to spinal cord decompression [18,20]. Abdelgawaad et al. [21] evaluated the efficacy
of the anterior only approach for C F4 (AO classification) traumatic subaxial cervical spine injuries and
concluded that cervical traumatic instability can be efficiently managed surgically with anterior
decompression and fusion. They recommend the anterior approach in cases with neurological deficits, in
patients with comorbidities, or when a short operative time is preferred. Zhou et al conducted a prospective
study evaluating cervical pedicle screw fixation for fracture dislocation of the lower cervical spine and found
that all participants had achieved solid bony fusion at six months follow up in addition to stable fixation of
the related segments. In their paper, patients with complete spinal cord injury showed no improvement in
neural function except for mild alleviation of pain and numbness; whereas patients with incomplete injury
showed a grade or two on the Abbreviated Injury Scale (AIS) classification [22].

Recent guidelines necessitate surgery to achieve reduction and stabilization of the cervical spine and insure
spinal cord decompression due to the instability naturally associated with dislocations [18,23]. Interestingly,
not all fracture dislocations are managed immediately. According to Miao et al., treating old fracture
dislocation of the lower cervical spine can be managed with completed decompression, immediate and long-
term anterior cervical column support sequence, and physiological curvature of the cervical vertebra, in
addition to restoring nerve function using anterior partial corpectomy, titanium mesh fusion, and internal
fixation. When there are locked facet joints or posterior structures invading the vertebral canal, the
combined anterior and posterior approaches should be performed in order to achieve better results [24]. 

It is, unfortunately, possible for some patients with a such presentation to end up with a long-term
neurological deficit rather than regain normal function which is demonstrated in the cases found within the
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literature review in Table 1. It is therefore vital to approach such cases with a focused and efficient approach
in order to maximize the possible benefits for the patients. 

Author A G
Fracture

Dislocation
Mechanism Presentation AIS [25] Management Outcome

Müller et al.

[26]
37 F C4/5 hit by a horse complete paraplegia

Grade A 

[admission] to

grade B

[postoperatively].

Emergency reduction 120 minutes post trauma followed by a standard

anterior decompression, discectomy, and fusion.

At one year follow up,

she became

ambulatory without

walking aids and

restarted horse riding.

Her AIS score is

grade D.

Roda et al.

[27]
- - C2/3

Hangman’s

fracture

No dysfunction of

spinal cord
- Conservative with immobilization

Solid healing of

fracture and good

alignment of the

cervical spine. 

Li et al. [28] 39 F C5/6
accidental

strangulation 

She developed

paravertebral

abscesses,

cutaneous fistulas

and oesophageal

perforation

-

Conservative by halo vest due to poor general condition. The

oesophagus-cutaneous fistula was managed with enteral tube feeding

and repeated local care. 

At her sixth year

follow-up she survived

with complete C5

tetraplegia. 

Pinter et al.

[29]
50 M

 atypical

hangman

fracture of C2

and right-sided

facet fracture of

C4 with

traumatic

spondylolisthesis

at C4/5.

Fall

2/5 strength in the

right deltoid and

biceps and 3/5

strength in the left

deltoid and biceps

with no motor or

sensory function

distal to the C5 level.

-
C2–C5 anterior cervical discectomy and fusion followed by a C3–C5

posterior instrumented fusion. 

2 years post op

showed  4/5 strength

in deltoids and biceps

and 2/5 strength in

right wrist extension.

Solid arthrodesis

shown on flexion–

extension radiographs

Zan et al.

[30]
36 M C7/T1 Fall

sensory and motor

disturbance for 12

hours. Known case

of Ankylosing

Spondylitis

-

Posterior C5-T3 cervical instrumentation and fusion + anterior and

posterior fixation followed by open reduction, internal fixation of C7-T1

fracture and cervical plating anteriorly with an iliac crest autogenous

bone grafting

Post operatively,

muscle strength of 3/5

in the upper

extremities and 3+/5

in the lower

extremities and pain

subsided.

Baker et al.

[31]
59 M C6/7

singlevehicle

accident

Marked cervical

muscle spasm.

Unremarkable motor

examination except

for minimal right

triceps weakness,

no sensory deficit.

Normal deep tendon

reflexes except for

right triceps which

was slightly

decreased.

-

Started with failed skeletal traction followed by manual traction under

fluoroscopic control which achieved partial reduction, skeletal traction

was applied after and continued with 7 lb weight. Followed by halo vest

application. 

Two years after his

injury, his cervical

spine remains in good

alignment with normal

neurological

examination.

Bhatia et al.

[32]
45 M C6/7

Fall from a

roof top and

loss of

consciousness

Severe neck paining

marked restriction of

neck movements.

No neurological

deficit.

-

30 pounds skeletal traction achieved a partial reduction followed by

posterior fusion with wire and bone and excision of C7 body, fixation

and bony fusion with an iliac crest graft with wire loops, utilizing an

anterolateral operative approach.

No neurologica

deficits noted a week

after, patient

discharged on

minerva jacket.

C2 fracture-

dislocation with

 Incomplete C2

spinal cord injury

C1 - C4 posterior instrumented spinal fusion performed. Cerebrospinal

fluid seen, but no decompression done. No improvement 6 weeks post

op. X rays showed acceptable alignment of the spine and appropriate

position of the spinal implants. The patient remained hospitalized for

over 3 months. 12 weeks later, he started complaining of neck pain

8 months post

operatively, he noted

continued neck and

neuropathic pain,
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Raudenbush

et al. [33]
30 M C1 ring and

occipital condyle

avulsion fracture

Motorcycle

accident
and poly trauma with

multiple orthopedic

injuries.

- which turned out to be MO of the right longus coli muscle which was

managed by passive stretching, NSAIDs, antispasmodics, and a rigid

cervical collar as tolerated. Moreover, the patient complained of

persistent headaches; CT head showed chronic subdural hematomas,

which were attributed to a persistent CSF leak at the site of the fracture-

dislocation which was managed with a percutaneous blood patch.

however, he stated

that the pain was

better in comparison

to his initial post-

operative period.  

Yang et al.

[34]
45 M C6/7

involved in an

architectural

accident 

Presented with neck

pain for 4 months
D  

Posterior lateral mass screw fixation of C5,7 (bilaterally) and C6 (left

side) in a different institute followed by rehabilitation. However, 4

months post op, neck pain and muscle weakness in all right side limbs

were still present. Examination showed hypoesthesia and myodynamia

of the right-side limbs weakness 4/5. Hoffman and Babinski signs were

negative. The X-rays showed the re-dislocation of C6/7 confirmed by

CTt. Revision surgery of ACCF with nanohydroxyapatite/polyamide 66

composite fulfilled with vertebral autograft plus anterior plate was done.

3 months post

operatively, images

showed the good

position of the implant

and bony fusion. The

patient’s neck pain

subsided, and

neurological function

restored to ASIA E

grade.

Shiina et al. 

[case 1] [35]
51 M C5/6

Motor vehicle

accident

Presented with

shock and was

intubated.Diagnosed

with C5/6 fracture

dislocation and

fracture of the right

lateral mass of C6

-

Manual reduction failed;  traction up to 10 kg applied and failed.

Immobilization in a halo vest was done. Due to respiratory function

deterioration, tracheotomy was performed 1 month after the injury

2 months later, callus

formation on x rays

was noted and the

halo vest was

changed to a

Philadelphia collar. No

improvement of

paralysis was

observed. He died of

pneumonia at another

hospital 3 months

later. 

Shiina et al. 

[case 2] [35]
32 M C5/6

His left

mandible was

smashed into

a hanging

steel sheet

while working

at a

construction

site.  

Muscle weakness

noted below the right

and left brachial

biceps and

 numbness of both

upper limbs

 

Immobilization in a halo vest was applied on the day after injury. The

mandible contusion healed without deep infection. 2 weeks later,

posterior fusion and reduction followed by an autologous bone grafting

followed by anterior decompression and fixation. Immobilization in a

halo vest continued postoperatively because the patient was young and

active. 2 weeks later, halo vest was changed to Philadelphia collar. 

Both the degree and

range of numbness

decreased over time,

and muscle strength

in both upper limbs

gradually improved.

Bone union was

confirmed 6 months

post op. Paralysis in

the fingers of both

hands remained, but

he was able to return

to work.

Botolin et al.

[36]
54 M C7/T1

Fell over the

handlebars of

his racing

bicycle

Presented

neurologically intact.

Initial CT showed a

right sided C7/T1

fracture-dislocation,

and a right-sided C6

and C7 traumatic

laminotomy, and a

left-sided C6/C7

perched facet.

-

Halo vest application without closed reduction, subsequent MRI

revealed an acute traumatic C7/T1 disc herniation, therefore, definitive

three-stage anterior-posterior-anterior spinal decompression,

realignment, fixation and fusion C4-T2 were done in one session. 

The patient recovered

well and retained full

neurological function. 

TABLE 1: Literature review of similar cases of fracture dislocation
AIS: Abbreviated Injury Scale; CSF: cerebrospinal fluid; ASIA:  American Spinal Injury Association Impairment Scale; MO: myositis
ossificans; NSAIDs: nonsteroidal anti-inflammatory drugs; ACCF: anterior cervical corpectomy and fusion.

Conclusions
In conclusion, cervical spine fractures remain a devastating injury, especially when associated with
dislocations, however, the timing of intervention and mode of intervention can drastically change the
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outcome; the return to complete function is a good possibility with adequate surgical decompression and
stabilization of the spine.

Additional Information
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compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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