PEGASUS Recommendations – Spine Management

	Section of Change
	Recommendation/Support 
	Evidence Quality/
Strength of Reccomendation
	Expected Impact
· Operational
· Educational 
· Financial 

	Risk Assessment
	Unconscious patients without a suspected mechanism of injury be treated as if no traumatic injury is present

No evidence-based recommendation can be made, since no literature was found to address this question.  However, the literature reviewed for other clinical questions in this guideline demonstrates that there are risks associated with immobilization of the cervical and thoracolumbar spine.  Since spinal cord injury is rare, especially in the absence of known trauma, the risk of spinal immobilization may outweigh the potential benefit.
	N/A - Weak
	Education 

	
	Evidence is lacking to support or refute the use of manual stabilization in the setting of a possible traumatic injury, when the patient is alert with spontaneous head/neck movement.  In the absence of evidence, we suggest that providers not manually stabilize these patients, since patients with pain often self-limit movement and there is risk of increased discomfort and anxiety for the child.

No evidence-based recommendation can be made, since no literature was found to address this question. While there is no evidence to suggest that manual stabilization is harmful, it may be unnecessary.  Therefore this technique should not be utilized until the prehospital provider(s) can further assess the patient to determine if immobilization is necessary during transport. 

	N/A (NASEMSO Policy Statement) - Weak 
	Education

	Patient Assessment
	Certain populations may be predisposed to cervical spine injury.  However, evidence does not support or refute that these patients should be treated differently than those who do not have these conditions.  We suggest that these patients be treated according to the spinal care guideline like other patients without these conditions.

There are no studies that demonstrate that certain co-morbid or pre-existing conditions are associated with a higher risk of spinal injury in the prehospital setting.  In a pediatric study designed to identify factors associated with cervical spine injury in the setting of trauma, patients with specific conditions were intentionally excluded due to a theoretically increased risk of cervical spine injury.  These included various conditions with musculoskeletal instability in the neck and/or body, such as Down syndrome, Klippel-Feil syndrome, achondrodysplasia, mucopolysaccharidosis, Ehlers-Danlos syndrome, Marfan syndrome, osteogenesis imperfecta, Larsen syndrome, juvenile rheumatoid arthritis, juvenile ankylosing spondylitis, renal osteodystrophy, and rickets.
	Very Low/Weak
	Education in the protocol – Add a pearl – Certain medical conditions may be associated with a higher risk of spine injury. These include any conditions that lead to musculoskeletal instability in the neck and/or body such as Down syndrome, Klippel-Feil syndrome, achondrodysplasia, mucopolysaccharidosis, Ehlers-Danlos syndrome, Marfan syndrome, osteogenesis imperfecta, Larsen syndrome, juvenile rheumatoid arthritis, juvenile ankylosing spondylitis, renal osteodystrophy, and rickets.”

	
	We suggest that children who have suffered any penetrating injury should not receive spinal immobilization, regardless of whether they are exhibiting neurological symptoms or not

Cervical spine immobilization is associated with an increased risk of death in patients with penetrating injuries, especially gun shot wounds. Cervical spine immobilization does not appear to prevent progression of neurologic injury in cases of penetrating cervical trauma. Prehospital cervical spine immobilization may negatively affect patients with vascular and airway injuries.  Concern for protecting the neck should not hinder a through evaluation or performing lifesaving procedures.  

	Very Low/Strong
	Education in the protocol – Pearl already added. 

	
	We suggest that high-risk motor vehicle collisions, recreational vehicles (all-terrain vehicles and snowmobiles), axial loading, substantial torso injuries, and falls greater than 10 feet be included as mechanisms of injury in any guidance for a heightened suspicion of cervical spine injury.

Mechanism alone should not determine if a patient requires cervical spine immobilization.  However, certain mechanisms have been associated with a higher risk of injury in children, and these should prompt providers to have a heightened level of suspicion.  Motor vehicle collisions (MVC) account for the 29% of cervical spine injuries in one study.  The distributions of mechanisms of injury are significantly different among age groups. MVCs are the leading cause of spinal trauma in infants (71%).  Falls are the leading cause of spinal trauma in toddler and school age children, 48% and 34%, respectively.  The leading mechanisms in adolescents are sports-related injuries followed by MVCs.  The mechanisms noted in the recommendation are not all-inclusive, but these are the ones that have been noted in the literature as being associated with cervical spine injury in children.
	Moderate/Strong
	Education  

	
	We suggest that age alone should not be a factor in decision-making for prehospital spinal care, yet the patient’s ability to reliably provide a history should be considered

Cervical spine injury in patients younger than 3 years old is uncommon.  After adjusting for mechanism of injury, the risk of cervical spine injury is increased 2-fold in preadolescents and 5-fold in adolescents, relative to infants and toddlers.  However, abnormal findings on history or exam are most indicative of an injury, rather than age.  
	Moderate/Strong
	Education in the protocol – Pearl already added

	
	In the setting of trauma, a cervical collar should be applied if the patient has any of the following:
· Complaint of neck pain
· Torticollis
· Neurologic deficit
· Altered level of alertness
· Suspicion of intoxication
· Distracting injury
· Agitation
· Communication barriers

Patients should not be immobilized strictly based on age, and they should be assessed in the position they are found.  Throughout the literature it is consistent that altered mental status, intoxication, not being calm or cooperative, and/or communication barriers should heighten one’s suspicion for the need for spinal immobilization.  Viccellio’s study of the NEXUS criteria applied to the pediatric population demonstrates that no cervical spine injury was identified in the pediatric population without the presence of at least 1 NEXUS risk factor. Communication barriers are an important consideration, whether the patient speaks a different language than the prehospital provider or is preverbal, non-verbal, intoxicated, or has altered mental status.  For language barriers, use of a language line or sign cards should be encouraged, if available, to perform a reliable assessment.

Use an age-appropriate pain scale to assess pain.  (Gausche-Hill, 2014):
< 4 years:  Consider using an observational scale, such as Faces, Arms, Legs, Cry, Consolability (FLACC) or Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS)

4–12 years: Consider using a self-report scale, such as Wong Baker Faces, Faces Pain Scale (FPS), or Faces Pain Scale Revised (FPS-R)

12 years: Consider using a self-report scale, such as the Numeric Rating Scale (NRS)
	Low/Strong
	Already in the protocol – Age specific pain scales are also in the protocol already

	
	In children who have suffered a potential spinal injury and need to be moved onto or off of a backboard, consider using the lift and slide technique rather than the logroll technique, when feasible

The log roll technique results in more motion in the unstable spine than the lift and slide technique.
	Very Low/Weak
	Education in the protocol Pearl added already

	
	In children using a booster seat or lap/shoulder belt during a motor vehicle collision, consider allowing the patient to self-extricate him/herself after applying a cervical collar, if needed.

For the infant or toddler who is already strapped in a car seat with a built-in harness, extricate the child while strapped in his/her car seat.

One very low quality study with 1 volunteer participant, self-extrication without a cervical collar yielded the least motion of the head and neck, compared to use of a cervical collar, extrication onto a backboard, and extrication using a Kendrick-Extrication Device (KED).  It is unknown whether child car seats are a safe means for extrication, since there is no evidence on this topic.  However, if a child is already strapped into a car seat, removing the child and seat as a unit may minimize additional movement.

	Very Low/Weak
	Education in the protocol – Pearl Added already

	
	In children who have suffered a potential spinal injury and are wearing a football helmet and pads, consider placing padding beneath the occiput to maintain neutral sagittal cervical alignment.  If removing the helmet, manual removal is preferred.

In one study, the placement of padding beneath the occiput after helmet removal was an effective intervention to maintain neutral sagittal cervical spine alignment in a position comparable with the helmeted condition in young adult males.  This practice may be applicable to teenagers, but may not be true for younger children or for children wearing helmets other than football helmets. In another study that compared manual removal and the Eject helmet removal system, manual removal was associated with less time for removal along with less motion.  Evidence is lacking to provide guidance about other types of helmets besides football helmets, and evidence is also lacking on the management of shoulder pads.  Regardless, padding should be applied to maintain neutral cervical spine positioning.

	Very Low/Weak
	Added to the protocol already 

	Further Treatment
	We recommend not using long spine boards for transport of patients

Multiple studies have demonstrated that long rigid spine boards are uncomfortable and cause pain in patients.  A padded backboard, scoop stretcher, or other type of extrication device may be warranted for use during transport, based on the provider’s judgment, to stabilize the multi-system trauma patient or facilitate rapid rotation of the patient to protect the airway in the setting of mental status changes or vomiting. Otherwise, long spine boards should only be used as extrication devices, not for routine transport.  In terms of their use for immobilizing the cervical spine during extrication, rigid spine devices (Kendrick Extrication Devices (KED), Extriboard, full- and half-spine boards) limit neck movement more than head immobilizers attached to a spine board (Head Immobilizer, Head Brace).  Movement is significantly diminished with application of a rigid, rather than soft, cervical collars.
	Low/Strong
	Added to the protocols already

	
	If a patient is being transported with a long spine board, we suggest the use of a vacuum mattress immobilization device or padding as an adjunct.

Vacuum mattress immobilization devices and padded rigid boards offer greater comfort and less tissue interface pressures than standard backboards.   In addition, both provide equivalent or more effective immobilization, when compared to a backboard alone.
	Low/Strong
	Pearl Added already
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