Cervical Spine Injury Guidelines
Neurosurg 50(3) Supplement March 2002ppS7-S

1.
Cervical Spine Immobilization before Admission

a.
Standards – None


b.
Guidelines – None

c.
Options 
1.  A rigid collar and backboard with blocks is effective at limiting motion.  

2.  Sandbags and tape alone are not recommended.

2.
Transportation of Patients with Acute Traumatic Cervical Spine Injuries
a.
Standards – None

b.
Guidelines- None

c.
Options - Expeditious and careful transport from the site of injury by the most appropriate mode of transportation available to the nearest capable definitive care medical facility.
3.  Radiographic Assessment of the Cervical Spine in Asymptomatic      Trauma Patients

a.
Standards - Radiographic assessment is not recommended in the awake, alert non-intoxicated patient without neck pain or tenderness who has no distracting injuries.
4.  Radiographic Assessment of the Cervical Spine in Symptomatic Trauma Patients

a.
Standards - A three-view cervical spine series (AP/LAT/ODONTOID) should be obtained in any symptomatic patient after traumatic injury. This should be supplemented with CT to further define areas that are suspicious or not well visualized on x-ray.

b.
Guidelines – None

c.
Options 
1.  Cervical spine immobilization is recommended in awake patients with neck pain or tenderness with normal x-rays (including supplemental CT as indicated) but can be discontinued after either normal and adequate flexion/extension cervical spine x-rays or a normal cervical MRI.

2.  Cervical spine mobilization is recommended in obtunded patients with normal x-rays (including supplemental CT as indicated) but can be discontinued after either normal and adequate flexion/extension studies performed under direct fluoroscopic guidance, a normal cervical MRI, or at the discretion of the treating physician.
5.  Closed Reduction of Cervical Spine Fractures-Dislocations

a.
Standards – None

b.
Guidelines – None

c.
Options  
1.  Craniocervical traction is recommended to restore anatomic alignment in awake patients. 
2.  Closed reduction with an additional rostral injury is not recommended. 3.  Patients who cannot be examined during closed reduction or before open posterior reduction should be evaluated with MRI before attempted reduction. The presence of significant disc herniation is a relative indication for ventral decompression before reduction.  
4.  MRI study of patients failing closed reduction is recommended.  Pre-reduction MRI will demonstrate disrupted or herniated discs in one half to one third of patients with facet dislocation.  However, in awake patients, this does not seem to affect outcome and therefore the usefulness of MRI in awake patients is uncertain.

6.  Blood Pressure Management after Acute Spinal Cord Injury

a.
Standards – None

b.
Guidelines – None

c.
Options

1.  Hypotension (SBP<90) should be avoided after spinal cord injury. 

2.  Maintenance of mean BP >90 for 7 days after spinal cord injury is recommended to maintain adequate spinal cord perfusion.
7.  Pharmacological Therapy after Acute Spinal Cord Injury

a.
Standards – None

b.
Guidelines – None

c.
Options 
1.  Treatment with methylprednisolone for either 24 or 48 hours is recommended as an option in treating acute spinal cord injuries; however, the evidence harmful side effects is more consistent than evidence for clinical benefit.  
2.  Treatment with GM-1 ganglioside is recommended as an option in treating acute spinal cord injury without demonstrated clinical benefit.

8.  Deep Venous Thrombosis and Thromboembolism in Patients with Cervical Spinal Cord Injuries

a.
Standards 

1.  Prophylactic treatment of thromboembolism in patients with severe motor deficits due to spinal cord injury is recommended. 
2.  The use of low-molecular-weight heparins, rotating beds, adjusted dose heparin, or a combination of modalities is recommended as a prophylactic treatment strategy.
3.  Low-dose heparin in combination with pneumatic compression stockings or electrical stimulation is recommended as a prophylactic treatment strategy. 
b.
Guidelines

1.  Low-dose heparin therapy alone is not recommended as a prophylactic treatment strategy. 
2.  Oral anticoagulation alone is not recommended as a prophylactic treatment strategy. 
c.
Options

1.  Duplex Doppler ultrasound, impedance plethysmography, and venography are recommended for use as diagnostic tests for deep venous thrombosis in the spinal cord-injured patient population. 
2.  A 3-month duration of prophylactic treatment for deep venous thrombosis and pulmonary embolism is recommended. 
3.  Vena cava filters are recommended for patients who do not respond to anticoagulation or who are not candidates for anticoagulation therapy and/or mechanical devices.

9.  Management of pediatric cervical spine and spinal cord injuries
a.
Diagnostic Standards – None

b.
Diagnostic Guidelines

1.  In children who have experienced trauma and are alert, conversant, have no neurological deficit, no midline cervical tenderness, and no painful distracting injury, and are not intoxicated, cervical spine x-rays are not necessary to exclude cervical spine injury and are not recommended. 
2.  In children who have experienced trauma and who are either not alert, nonconversant, or have neurological deficit, midline cervical tenderness, or painful distracting injury, or are intoxicated, it is recommended that anteroposterior and lateral cervical spine x-rays be obtained. 
c.
Diagnostic Options

1.  In children younger than age 9 years who have experienced trauma, and who are nonconversant or have an altered mental status, a neurological deficit, neck pain, or a painful distracting injury, are intoxicated, or have unexplained hypotension, it is recommended that anteroposterior and lateral cervical spine x-rays be obtained. 
2.  In children age 9 years or older who have experienced trauma, and who are nonconversant or have an altered mental status, a neurological deficit, neck pain, or a painful distracting injury, are intoxicated, or have unexplained hypotension, it is recommended that anteroposterior, lateral, and open-mouth cervical spine x-rays be obtained. 
3.  Computed tomographic scanning with attention to the suspected level of neurological injury to exclude occult fractures or to evaluate regions not seen adequately on plain x-rays is recommended. 
4.  Flexion/extension cervical x-rays or fluoroscopy may be considered to exclude gross ligamentous instability when there remains a suspicion of cervical spine instability after static x-rays are obtained. 
5.  Magnetic resonance imaging of the cervical spine may be considered to exclude cord or nerve root compression, evaluate ligamentous integrity, or provide information regarding neurological prognosis. 
d.
Treatment Standards – None
e.
Treatment Guidelines - None
f.
Treatment Options

1.  Thoracic elevation or an occipital recess to prevent flexion of the head and neck when restrained supine on an otherwise flat backboard may allow for better neutral alignment and immobilization of the cervical spine in children younger than 8 years because of the relatively large head in these younger children and is recommended.
2.  Closed reduction and halo immobilization for injuries of the C2 synchondrosis between the body and odontoid is recommended in children younger than 7 years.
3.  Consideration of primary operative therapy is recommended for isolated ligamentous injuries of the cervical spine with associated deformity.

10.  Occipital Condyle Fractures

a.
Diagnostic Standards - None 
b.
Diagnostic Guidelines 
1.  Computed tomographic imaging is recommended for establishing the diagnosis of occipital condyle fractures. 
2.  Clinical suspicion should be raised by the presence of one or more of the following criteria: blunt trauma patients sustaining high-energy craniocervical injuries, altered consciousness, occipital pain or tenderness, impaired cervical motion, lower cranial nerve paresis, or retropharyngeal soft tissue swelling.

c.
Options - Magnetic resonance imaging is recommended to assess the integrity of the craniocervical ligaments. 
d.
Treatment Standards - None 
e.
Treatment Guidelines - None 
f.
Treatment Options - Treatment with external cervical immobilization is recommended.

11.  Isolated fractures of the atlas in adults
a.
Standards - None 
b.
Guidelines - None 
c.
Options 

1.  Treatment options in the management of isolated fractures of the atlas are based on the specific atlas fracture type. 
2.  It is recommended that isolated fractures of the atlas with an intact transverse atlantal ligament be treated with cervical immobilization alone. 
3.  It is recommended that isolated fractures of the atlas with disruption of the transverse atlantal ligament be treated with either cervical immobilization alone or surgical fixation and fusion.

12.  Isolated fractures of the axis in adults
a.
Fractures of the Odontoid

1.  Standards - None
2.  Guidelines - Type II odontoid fractures in patients 50 years and older should be considered for surgical stabilization and fusion.

3.  Options
a.  Type I, Type II, and Type III fractures may be managed initially with external cervical immobilization. 
b.  Type II and Type III odontoid fractures should be considered for surgical fixation in cases of dens displacement of 5 mm or more, comminution of the odontoid fracture (Type IIA), and/or inability to achieve or maintain fracture alignment with external immobilization. 
b.
Traumatic Spondylolisthesis of the Axis (Hangman’s Fracture)

1.  Standards - None
2.  Guidelines - None
3.  Options

a.   Traumatic spondylolisthesis of the axis may be managed initially with external immobilization in most cases. 
b.  Surgical stabilization should be considered in cases of severe angulation of C2 on C3 (Francis Grade II and IV, Effendi Type II), disruption of the C2--C3 disc space (Francis Grade V, Effendi Type III), or inability to establish or maintain alignment with external immobilization. 
c.
Fractures of the Axis Body (Miscellaneous Fractures)

1.  Standards - None
2.  Guidelines - None
3.  Options - External immobilization is recommended for treatment of isolated fractures of the axis body.

13.
Management of combination fractures of the atlas and axis in adults

a.
Standards - None
b.
Guidelines - None
c.
Options

1.  Treatment of atlas-axis combination fractures based primarily on the specific characteristics of the axis fracture is recommended. 
2.  External immobilization of most C1--C2 combination fractures is recommended. 
3.  C1--Type II odontoid combination fractures with an atlantodens interval of 5 mm or more and C1--hangman's combination fractures with C2--C3 angulation of 11 degrees or more should be considered for surgical stabilization and fusion.
4.  In some cases, the surgical technique must be modified as a result of loss of the integrity of the ring of the atlas.

14.
Os odontoideum
a.
Diagnostic Standards - None
b.
Guidelines - None 
c.
Options
1.  Plain x-rays of the cervical spine (anteroposterior, open-mouth odontoid, and lateral) and plain dynamic lateral x-rays performed in flexion and extension are recommended. 
2.  Tomography (computed or plain) and/or magnetic resonance imaging of the craniocervical junction may be considered. 
d.
Treatment Standards - None
e.
Guidelines - None
f.
Options
1.  Patients with os odontoideum, either with or without C1--C2 instability, who have neither symptoms nor neurological signs, may be managed with clinical and radiographic surveillance. 
2.  Patients with os odontoideum, particularly with neurological symptoms and/or signs, and C1--C2 instability may be managed with posterior C1--C2 internal fixation and fusion. 
3.  Postoperative halo immobilization as an adjunct to posterior internal fixation and fusion is recommended unless successful C1--C2 transarticular screw fixation and fusion can be accomplished. 
4.  Occipitocervical fusion with or without C1 laminectomy may be considered in patients with os odontoideum who have irreducible cervicomedullary compression and/or evidence of associated occipitoatlantal instability. 
5.  Transoral decompression may be considered in patients with os odontoideum who have irreducible ventral cervicomedullary compression.

15.
Treatment of subaxial cervical spinal injuries

a.
Subaxial Cervical Facet Dislocation Injuries

1.  Standards - None
2.  Guidelines - None
3.  Options
a.  Closed or open reduction of subaxial cervical facet dislocation injuries is recommended. 
b.  Treatment of subaxial cervical facet dislocation injuries with rigid external immobilization, anterior arthrodesis with plate fixation, or posterior arthrodesis with plate or rod or interlaminar clamp fixation is recommended. 
c.  Treatment of subaxial cervical facet dislocation injuries with prolonged bedrest in traction is recommended if more contemporary treatment options are not available. 
b.
Subaxial Cervical Injuries Excluding Facet Dislocation Injuries

1.  Standards - None
2.  Guidelines - None
3.  Options

a.  Closed or open reduction of subluxations or displaced subaxial cervical spinal fractures is recommended. 
b.  Treatment of subaxial cervical spinal injuries with external immobilization, anterior arthrodesis with plate fixation, or posterior arthrodesis with plate or rod fixation is recommended.

16.
Management of acute central cervical spinal cord injuries.
a.
Standards - None
b.
Guidelines - None
c.
Options

1.  Intensive care unit (or other monitored setting) management of patients with acute central cervical spinal cord injuries, particularly patients with severe neurological deficits, is recommended. 
2.  Medical management, including cardiac, hemodynamic, and respiratory monitoring, and maintenance of mean arterial blood pressure at 85 to 90 mmHg for the first week after injury to improve spinal cord perfusion is recommended.

3.  Early reduction of fracture-dislocation injuries is recommended.

4.  Surgical decompression of the compressed spinal cord, particularly if the compression is focal and anterior, is recommended.

Page 1 of 9

