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Abstract
Cervical spine trauma is a challenging subject and its treatment has potentially life or limb threatening implications.
This makes it a relevant field of study for all orthopedic, neurosurgery and emergency medicine clinicians. In the setting
of significantly high energy trauma with cervical spine injuries, it has been found that almost 50% of all injuries are located between C5 and C7 segments. This review presents recommendations of imaging modalities for diagnosis and a
comprehensive evaluation of current literature with updates on the latest treatment protocols. It also includes our experience as a tertiary care hospital as well as a spine center.
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Introduction
Orthopedic emergencies include life and limb threatening trauma, sub axial trauma is a modality that can present with
both.
Sub axial cervical spine consists of cervical spinal levels from C3 to C7. The incidence of trauma to this region is increasing with more high energy accidents. In this location of the spine, 44% to 62% of all injuries are found between the locality of C5 and C7 segments. (1)
Catastrophic events are associated with trauma to this region, these may include, respiratory and swallowing abnormalities, quadriplegia and severe permanent disability. (2) This is due to the inherent instability found as loss of bony and
ligamentous architecture occurs during severe trauma. White and Punjabi 1987 described spinal instability as the loss of
the spine’s ability under physiological loads, to be able to maintain its normal patterns of displacement so as to avoid
additional neurological deficit and incapacitating deformity or intractable pain. (3)
In the setting of trauma all patients after hemodynamic stabilization should be screened for C-spine injury. Two international recommendations are followed in this regard, are the nexus (4) Criteria and the Canadian C Spine Rule 2003 (5) ,
these large multicenter studies on 8283 patients showed that for patients with trauma in a stable condition the Canadian
C-spine rule is superior to the nexus criteria with respect to sensitivity and specificity (5) C spine injury should be suspected in any patient who does not have a Glasgow Coma Scale (GCS) of 15 x 15 at arrival in emergency department
and the neck should then be stabilized with a spine board or a rigid Philadelphia(R) collar. Patients with any high risk
factors such as age above 65, any evidence of neurological deficit, or paresthesia in the extremities or a dangerous mechanism of trauma, should undergo imaging for cervical spine trauma.
Imaging Modalities
Traditionally standard radiographic views which include anterior posterior lateral and open mouth views are used to
evaluate the cervical spine from cranio-cervical junction to dorsal spine (D1). Clear visualization of the cervicothoracic
junction is paramount as fracture of C7 or a fracture dislocation of C7/T1 accounts for nearly 17% of cervical spine injuries in the trauma setting. (6)
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Figure 1: Anterioposterior X-ray views of C spine showing C5-C6 jump
CT scan screening for cervical injuries provides high sensitivity for injury detection as multiplanar CT scans have been
found to be 99% sensitive and 100% specific (7)
Despite advantages and advances in imaging a thorough clinical assessment of the patient still remains a critical part of
the evaluation for a trauma patient with a suspected C spine injury.

Figure 2: CT images corresponding to findings in fig 1
Magnetic Resonance Imaging is used in patients with cervical translation or destructive injuries once these have been
identified on xrays/CT. MRI is used to identify ventral and dorsal compressive lesions that may be critical for determining the surgical approach. MRI has traditionally been used to assess the status of the disk or disco ligamentous complex
(DLC). MR may additionally be used in the evaluation of soft tissue injuries and diagnosis of haematoma especially in
neurologically injured patients with normal CT scan findings. (8)

Figure 3: MRI findings for evaluation of the posterior structures and C5C6 disc complex corresponding to the injury in fig 1 and fig 2
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Classification

Many classification systems are in use for sub axial injuries, Nicoll et al (9) which is based on functional outcomes, Holsworth et al (10), Denis (11) based on the integrity of the PLC integrity, White and Punjabi (12) based on neurological and
radiology findings, Allen et al (13) based on mechanism of injury, AO spine classification (14), and the Cervical Spine Injury Severity Score (15) have all been used in the past.
With the availability of so many different classifications, a need for a practical classification encompassing all the aspects
of sub axial spinal injuries was required, this led to the Spine Trauma Study Group to develop a sub axial cervical spine
injury classification SLIC (16) which is based on the four components of the injury which include, injury mechanism,
morphology of the fracture and integrity of the posterior ligamentous complex, and neurological status of the patient.
(17) This classification can also used to determine treatment modalities as discussed below. This is why it is the preferred method of classification at our set up.

Injuries with an SLIC score of four or less are managed conservatively, fractures with a score of six or more are operated
and injuries with a score of five maybe managed either surgically or nonoperatively at the surgeon’s discretion.

Treatment
Treatment in the emergency room starts with clinical stabilization following standard trauma protocols. The patient
should be maintained in supine position with a rigid collar and lateral immobilization.
Methylprednisolone for spinal-cord injuries is controversial, as National Acute Spinal Cord Injuries Studies trials
(NASCIS) I, II and III did not show any significant difference in motor, sensory, or functional outcomes in patients given
Steroids. However post hoc analysis demonstrated that early administration of high dose methylprednisolone within
eight hours of injury may provide significant recovery, in the setting of an acute cervical spine injury this should be considered when the potential risks are balanced with the potentially limited benefits of steroid use. (18)
Closed reduction with traction is an important part of early treatment, reduction can simplify surgical treatment as well
as provide prompt decompression of neural tissues in neurologically impaired patients. Traction for closed reduction
can be safely performed in the emergency department after patient admission to a definitive hospital bed or ICU. Usually,
the weight necessary for this is 2.5 kgs per level of injury. This is to be performed in neutral flexion or extension position
according to injury characteristics. Close clinical and radiological observations are mandatory hourly, in patients undergoing cyclical traction until definitive surgical stabilization is possible.
Injuries with SLIC score of less than three and sometimes four points are treated nonsurgically, they are generally stable
injuries and do not need a cervical arthrosis, however a cervical collar may help in healing soft tissues and in the management of acute pain. There are no evidence-based guidelines available and generally patients are prescribed a rigid
cervical collar for 6 to 12 weeks when stable fractures are present.
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Surgical treatment for fractures deemed unstable or having the potential for neurological compromise in a patient who is
fit for surgery should be treated with early operated intervention. Studies have demonstrated that early decompression
is associated with an improved outcome, Surgical Timing in Acute Spinal Cord Injury Study (STASCIS) was a multicenter
international prospective cohort study with patients aged from 16 to 80 with a C spine injury. Early surgery (<24 hours
after injury) was performed in 182 patients and 131 patients underwent late surgery (48.3 ± 29.3 hours) In 19.8% of the
patients in the early group, there was a ≥ 2 grade improvement in ASIA score and it was concluded that early decompression is a safe practice and is associated with improvement in neurologic outcome in C spine injuries (19)
Surgical intervention can be provided either through anterior or posterior approach or a combined, anterior posterior
and anterior approach. This should be based on the pathology of the injury determined by the radiological and clinical
assessment of the trauma patient.
Approach to the spine is based on the needs of cervical decompression, reconstruction and/or stabilization. Anterior
approach has the advantage of having a patient in a supine position with minimal surgical trauma and allows decompression of the neural elements (20) one is also able to remove the ventral compressor structures from this approach.
Posterior approach is a good alternative for distraction translation injuries as reduction forces can be directly applied to
realign the spine in this injury mechanism Brodke et al (21) evaluated the results of 52 patients with reduced and unstable spines and reported no significant differences in neurological recovery or long-term complications with regards to
the approach chosen. Kwan et al performed a prospective randomized study for uni lateral facet injuries in 42 patients
(22) there were no reported differences in patient outcome measures concluding what approach was appropriate to
treat unilateral facet injuries.
For bilateral facet injuries with intact neurology, treatment again ranges from traction with cervical tongs application all
the way till definitive surgery. For management protocols it is essential to evaluate the integrity of the cervical discs and
the posterior longitudinal ligament (PLL). Traction with increasing weights is still the mainstay of treatment when there
is no MRI available to assess cervical discs and the PLL. Recently advancements in treatment protocols recommend the
following algorithm by Ozoner et al (23). This shows that an anterior posterior anterior approach is a good option in bilateral facetal injuries with intact neurology, Ozoner et al in 2020 (23). This approach comes with its own technical challenges as the patient needs to be positioned twice while on the operating table this can potentially further harm an already contused cervical spinal cord and may potentially lead to further damage. Another RCT study of 52 cases of bilateral facetal fracture dislocations (24) using this approach saw significant improvement in neurological status in patients
despite its technical challenges.

SLIC: Sub axial Cervical Spine Injury Classification, TDH: Traumatic disc herniations, DFS: Distractive flexion stage
Ozoner et al (23)

Conclusion
In conclusion The WFNS Spine Committee Recommendations from 2020 state the following Consensus (24).
• Subaxial Injury Classification (SLIC) system is safe and effective in guiding the treatment of subaxial cervical spine injury. There is a good agreement rate (> 90%) in the SLIC score (morphology, neurology, and DLC) and the treatment chosen.
• To achieve a more precise classification of subaxial fractures, we suggest the use of MRI as well.

• SLICS is easy for surgeons and residents to reproduce with relatively better interobserver reliability.
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• SLICS should be used as the standard of care to guide further treatment and given preference over other present classification.
• For injuries with a SLIC score of less than 3, nonsurgical treatment with a rigid collar for 6 to 12 weeks is recommended.
• For injuries with a SLIC score of more than 4, early surgery is recommended.
• Surgery is indicated for the presence of progressive neurological deficit or stable incomplete deficit with significant
spinal canal compromise.
• Anterior surgeries are recommended for significant anterior column injuries.
• Additional posterior surgeries should be considered for patients who require multilevel corpectomy, and for patients
with severe dissociation (complex) injuries.
• Although posterior surgeries are suggested for patients with osteoporosis and ankylosing spondylitis, there is no consensus on that.
• In the management of locked facets, if a posterior approach is considered, preoperative MRI is recommended. (24)
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