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INTRODUCTION 

 

Routine pre-hospital spine immobilisation has been applied widely to trauma patients 

without evidence of its effectiveness in preventing secondary spinal cord damage in spinal 

injury.  Spinal cord injury rates amongst trauma patients is extremely low (0.4 – 0.7%).  

However, the number needed to treat to avoid exacerbating a spinal cord injury in 

trauma patients via immobilisation is very high (estimates between 625 – 3,333).  This 

report outlines the findings from a review of the effectiveness of spinal immobilisation 

devices in a pre-hospital setting. 

 

FINDINGS 

 

A systematic review of the literature evaluating the efficacy of spinal immobilisation 

devices in the emergency setting was undertaken. Details of the included studies are 

presented in the accompanying evidence table. 

 

In summary: Routine immobilisation, based upon prognostic indicators, is a cautious 

approach; however, it is not a benign procedure. There is well documented evidence of 

common adverse effects of immobilisation including: discomfort, time delays, tissue 

ulceration, increased intracranial pressure, impaired respirations and in some cases 

actually causing spinal injury.  It is also more likely to obstruct the delivery of necessary 

emergency interventions (in particular, intubation).   

 

There appears to be no benefit of immobilisation of patients with isolated penetrating 

head / torso injury, and this may in fact cause harm in these patients if applied 

unnecessarily.   

 

For blunt injuries, some studies have questioned the real potential for spinal injuries to be 

made worse during ambulance treatment / transport, and therefore the need for 

complete immobilisation given the high energy impact required to cause the initial injury.   

 

Device comparisons 

Comparisons between soft collars and rigid collars have shown mixed results, with the 

weight of evidence demonstrating soft collars to provide minimal or no significant 

restriction in cervical motion. This is particularly the case in extension / flexion and lateral 

bending planes, when compared with rigid collars.   One study reported tape and 

sandbags as significantly more effective in limiting the degree of movement, compared 

with soft and hard collars (Podolsky et al 1975). It is acknowledged that sand bags are no 

longer a practical item of kit, and can be replaced with foam blocks or towels.  

 

Whilst neither collar effectively prevents all range of movement, the need for routine 

total immobilisation is questioned given the low rate of unstable spinal fractures treated 

in the prehospital environment. Soft collars have been reported as more comfortable, 

and more likely to increase compliance in maintaining the collar in-situ to act as a 

reminder to patients to restrict voluntary movement and self-protect their spinal 

alignment. 

 

 



Selective immobilisation protocols 

Several systematic reviews have highlighted the potential complications associated with 

collar use and advocate for selective immobilisation of blunt trauma patients, based on 

either the NEXUS or Canadian C-Spine rules (both of which have shown very high 

sensitivity [approaching 100%], and specificity that errs conservatively). There is evidence 

that prehospital providers can safely administer selective immobilisation protocols with a 

high degree of sensitivity (90%+).  From the studies included, paramedics tend to 

conservatively interpret the selective immobilisation protocols with very few “missed” 

injuries due to a correctly applied clinical rule, and no documented cases where patients 

have suffered deficit due to not being immobilised under these protocols. 

 

The Canadian C-Spine Rule has greater diagnostic accuracy and is recommended for 

making imaging decisions.  The NEXUS rule may be more practical for application in the 

prehospital setting – with similar sensitivity, but slightly less specificity (again, a 

conservative error). 

 

RECOMMENDATION 

 

Although there is inconsistent evidence regarding the effectiveness of cervical collars for 

spinal immobilisation, they do serve as a useful reminder to patients to self-protect their 

neck, and a visual cue to staff in an emergency department to indicate the need for a 

spinal clearance. Based on the findings, the use of soft collars (as opposed to hard 

collars), guided by a selective immobilisation protocol, is recommended in a pre-hospital 

setting.  
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EVIDENCE TABLE 

 

CITATION STUDY DESIGN SAMPLE RESULTS 

Evidence for prehospital immobilisation of trauma patients 

Stuke LE, Pons PT, Guy JS, Chapleau WP, Butler FK, 

McSwain NE. 

Prehospital spine immobilisation for penetrating trauma--

review and recommendations from the Prehospital Trauma 

Life Support Executive Committee. 

J Trauma. 2011, 71(3):763-9; discussion 769-70. 

Systematic 

Review 

N/A There are no randomised studies to support the use of spine immobilisation in penetrating 

trauma to the neck or torso. 

 

There are no data to support routine spine immobilisation in patients with isolated 

penetrating cranial trauma. 

 

Spine immobilisation should never be done at the expense of physical examination and the 

correction of life-threatening injuries due to penetrating trauma, and there is little evidence 

of benefit even when it is performed after penetrating injury where neurological deficit is 

noted.  

Kwan I, Bunn F, Roberts IG. 

Spinal Immobilisation for trauma patients.  

Cochrane Database of Systematic Reviews 2001, Issue 2. 

Systematic 

Review 

N/A There exist no randomised controlled trials measuring the effect of prehospital spine 

immobilisation, and its effect on mortality, neurological injury, spinal stability and adverse 

events in trauma patients remains unclear. The possibility that immobilisation may increase 

mortality and morbidity cannot be excluded. 

Bram S, Bulstrode C. 

Routine spinal immobilisation in trauma patients: what are 

the advantages and disadvantages? 

Surgeon. 2010, 8(4):218-22. 

Review N/A Cervical spinal injury is a rare event, and the practice of routine spinal immobilisation in 

trauma patients is not evidence based. The NNT is unknown but large. There are risks and 

complications associated with spinal immobilisation, and this practice could be contributing 

to mortality and morbidity in some patients. 

Kwan I, Bunn F. 

Effects of prehospital spinal immobilisation: a systematic 

review of randomised trials on healthy subjects. 

Prehosp Disaster Med. 2005, 20(1):47-53. 

Review N/A Spinal immobilisation is associated with improved reduction in spinal mobility, but also with 

adverse outcomes such as ventilatory restriction, ischemic pain and discomfort. 

Efforts to establish selective immobilisation during the prehospital phase should be 

encouraged. 

Sundheim SM, Crus M: The evidence for spinal 

immobilisation: An estimate of the magnitude of the 

treatment benefit.  

Ann Emerg Med. 2006; 48:217. 

Letter to Editor N/A NNT to prevent one secondary spinal cord injury in the out-of-hospital setting is likely 

between 625 and 3,333 trauma patients. 

 

Whilst secondary deterioration is rare, immobilisation should be applied judiciously in the 

OOH setting, highlighting the need for validated pre-hospital clearance protocols. 

Báes AA, Schiebel N. 

Evidence-based emergency medicine/systematic review 

abstract. Is routine spinal immobilisation an effective 

intervention for trauma patients? 

Ann Emerg Med. 2006, 47(1):110-2. 

Systematic 

Review Abstract 

N/A Due to potential complications associated with spinal immobilisation, the validity of routine 

out-of-hospital spinal immobilisation in trauma patients should be questioned. In the 

absence of any evidence, EMS services should consider translating current decision rules and 

evaluating non-randomised research to mitigate the negative outcomes associated with 

routine, and unnecessary, immobilisation practice. 
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Sporer KA. 

Why we need to rethink C-spine immobilisation: we need 

to reevaluate current practices and develop a saner cervical 

policy.  

EMS World. 2012, 41(11):74-6. 

Review N/A The rate of reported cervical fracture (1.2-3.3%) and spinal cord injury (0.4-0.7%) amongst 

generic blunt trauma patients is extremely low. 

 

Complications associated with routine spine immobilisation include pain, radiation exposure, 

expense, and delay due to imaging, respiratory compromise, increased cranial pressure and 

distracting an unstable fracture (rare). Less restrictive methods of immobilisation should be 

considered for patients with lesser mechanism of injury. 

Brown JB, Bankey PE, Sangosanya AT, Cheng JD, Stassen 

NA, Gestring ML. 

Prehospital spinal immobilisation does not appear to be 

beneficial and may complicate care following gunshot 

injury to the torso. 

J Trauma. 2009, 67(4):774-8. 

Retrospective 

chart review 

N=75,567 

Torso gunshot 

wound patients in 2 

trauma databases 

(USA) 

All patients routinely immobilised pre-hospital. 

Hospital trauma registry: 33/357 (9.2%) of patients had spine injury; none had unstable spine 

injury without complete neurologic injury; there was no improvement or worsening amongst 

patients with CSI; none developed a new deficit; emergent intubation 40.6% 

 

National trauma registry: 3216/75210 (4.3%) of patients had spine injury; N=26 required 

stabilisation in the absence of SCI; no patients with SCI improved, worsened or developed a 

new deficit; emergency intubation 33.8%. 

 

Conclusion: Prehospital immobilisation seems to be of little or no benefit to patients with 

isolated gunshot wound to the torso. Because the presence of unstable spine fracture in the 

absence of SCI is so rare in this group, it is unlikely that manipulation during treatment would 

cause further SCI. Because of the high likelihood of emergent intervention being required, 

immobilisation may actually impede essential treatment rather than provide benefit. 

Adverse effects of immobilisation 

Haut ER, Kalish BT, Efron DT, Haider AH, Stevens KA, 

Kieninger AN, Cornwell EE 3rd, Chang DC. 

Spine immobilisation in penetrating trauma: more harm 

than good? 

J Trauma. 2010, 68(1):115-20; discussion 120-1. 

Retrospective 

study of trauma 

registry 

N=45,284 

Penetrating trauma 

patients in National 

Trauma Data Bank 

(USA) 

N=1,947 / 45,284 (4.3%) were immobilised prehospital. 

 

Unadjusted mortality twice as high in spine-immobilised patients (14.7% v 7.2%, p<0.001) 

 

Death for spine immobilised patients vs non immobilised patients: OR 2.06 (CI 1.35-3.13) 

 

NNT to benefit one patient via spine immobilisation = 1,032. Number needed to harm with 

spine immobilisation to potentially contribute to one death = 66. 

 

Conclusion: Prehospital spine immobilisation is associated with higher mortality in 

penetrating trauma and should be used selectively in these patients. 

Leonard JC, Mao J, Jaffe DM. 

Potential adverse effects of spinal immobilisation in 

children. 

Prehosp Emerg Care. 2012, 16(4):513-8. 

Prospective 

cohort study 

N=285 paediatric 

trauma patients 

(USA) 

Despite presenting with comparable Pediatric Trauma Scores (PTS) and Glasgow Coma Scale 

(GCS), out-of-hospital immobilised children had higher self-reported pain scores (3 v 2; OR 

2.2; CI 1.4-3.4 p<0.05); were much more likely to undergo radiographic c-spine clearance 

(56.6% v 13.4%; OR 8.2; CI 4.5-15.4 p<0.05); and more likely to be admitted to ICU or OR 

(9.8% v 2.7%; OR 5.3; CI 1.5-19.0 p<0.05). 
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Thumbikat P, Hariharan RP, Ravichadran G, McClelland MR, 

Mathew KM. 

Spinal cord injury in patients with Ankylosing Spondylitis. 

Spine. 2007, 32(26):2989-2995. 

Retrospective 

study 

N=18 patients 

admitted to hospital 

with spinal cord 

injury associated 

with Ankylosing 

Spondylitis 

15/18 patients were traumatic (14 falls; 1 RTC) and 3/18 suffered SCI post spinal surgical 

intervention. 

 

12/15 trauma patients could walk after their injury, but deteriorated post-injury, the 

commonest reason being over-correction of the kyphotic spine via immobilisation (6/12) and 

resulted in complete injuries. 

Extension of the c-spine during conventional immobilisation and / or radiologic procedures 

resulted in neurologic deficits. 

Hauswald M, Ong G, Tandberg D, Omar S. 

Out-of-hospital spinal immobilisation: Its effect on 

neurologic injury. 

Academic Emerg Med. 1998, 5(3):214-219. 

Retrospective 

chart review 

N=464 

Patients with blunt 

traumatic spinal/ 

spinal cord injury 

(USA, Malaysia) 

None of the N=120 patients seen at University of Malaya were immobilised: neurologic 

disability in 13/120 (10.8%). 

 

The entire N=334 patients seen at University of New Mexico were immobilised: neurologic 

disability in 70/334 (20.9%).  

 

Less neurologic disability in non-immobilised Malaysian patients (OR 2.03; CI 1.03-3.99; 

p=0.04) and <2% chance that immobilisation has any beneficial effect. 

Conclusion: The clinical importance of immobilisation remains unknown. Acute spinal 

immobilisation may not have significant benefit for the prevention of neurologic 

deterioration from unstable spine fractures. 

 

*Significant limitations include wide differences in health systems (and no EMS in Malaysia, 

where patients are transported by bystanders or police); differences in injury mechanisms 

(Malaysia – falls 53%, RTC 38%) and (USA – falls 20%, RTC 74%); more females in the USA 

sample (23% vs 12%), and the inclusion of burn, drowning and isolated injury patients in the 

Malaysian sample, whom were excluded in the American sample. 

Tator CH, Fehlings MG. 

Review of the secondary injury theory of acute spinal-cord 

trauma with emphasis on vascular mechanisms. 

J Neurosurg. 1991, 75(1):15-26. 

Review N/A A key mechanism of secondary spinal cord injury is posttraumatic ischemia with resultant 

infarction of the spinal cord. There is a dose-dependent reduction of spinal cord blood flow 

that varies with the severity of the injury and worsens over time post-injury. 

Post-traumatic ischemia is an important secondary mechanism of injury. 

Davies G, Deakin G, Wilson A. 

The effect of a rigid collar on intracranial pressure. 

Injury – International Journal of the Care of the Injured. 

1996, 27(9):647-649. 

Prospective 

cohort study 

N=19 patients 

immobilised by rigid 

collar and requiring 

ICP monitoring 

Intracranial pressure (ICP) showed a significant rise during and after collar application 

(p<0.001). Mean rise = 4.5mmHg (SD 4.1mmHG). 

 

Since large numbers of head injured patients with altered level of consciousness are 

immobilised, it is essential that secondary insults producing raised ICP are minimised. 

Alternative forms of cervical spine immobilisation should be considered if collars impede 

venous drainage through the neck. 

Hunt K, Hallworth S, Smith M. 

The effects of rigid collar placement on intracranial and 

cerebral perfusion pressures. 

J Anaes. 2001, 56:511-513. 

Prospective 

cohort study 

N=30 patients with 

severe TBI 

Significant rise from baseline ICP when collars were applied (mean rise 4.6mmHg, p<0.0001). 

The mean rise in ICP was greatest in patients with baseline ICP >15mmHg (p<0.05). Since no 

significant change in cardiorespiratory parameters was observed, venous compression of the 

neck seems a likely explanation for the change. 

In head injured patients, rigid collars should be removed as soon as possible. 
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Kolb JC, Summers RL, Galli RL. 

Cervical collar induced changes in intracranial pressure. 

Am J Emerg Med. 1999, 17(2):135-137. 

Prospective 

cohort study 

N=20 adult patients 

requiring lumbar 

puncture 

Cerebrospinal fluid pressure averaged 176.8 mm H20 initially and increased to an average of 

201.5 mm H20 after collar placement (range 0 to 120). Although this difference of 24.8 mm 

H20 is statistically significant (P= .001), it is uncertain if this would be clinically important. 

Nonetheless, this small increment in pressure could be significant in patients who already 

have an elevated intracranial pressure. 

Thiboutot F, Nicole PC, Trepanier CA, Turgeon AF, Lessard 

MR. 

Effect of manual in-line stabilisation of the cervical spine in 

adults on the rate of difficult orotracheal intubation by 

direct laryngoscopy: a randomised controlled trial. 

Can J Anaesth. 2009, 56:412-418. 

Randomised 

controlled trial 

N=200 elective 

surgical patients 

randomised into 2 

groups: manual in-

line stabilisation 

(MILS) vs optimal 

positioning for 

intubation. 

(France) 

The rate of failed tracheal intubation at 30 seconds was 50% (47/94) in the MILS group 

compared to 5.7% (6/105) in the control group (p<0.0001). Laryngoscopic grades 3 and 4 

were more frequently observed in the MILS group. Mean times for successful tracheal 

intubation were 15.8 ± 8.5 seconds and 8.7 ± 4.6 seconds for the MILS and control groups, 

respectively (mean difference 7.1, CI95% 5.0–9.3, p<0.0001). All patients who failed tracheal 

intubation in the MILS group were successfully intubated when MILS was removed. In 

patients with otherwise normal airways, manual in-line stabilisation increases the intubation 

failure rate at 30 seconds and worsens laryngeal visualisation during direct laryngoscopy. 

Totten VY, Sugarman DB. 

Respiratory effects of spinal immobilisation. 

Prehosp Emerg Care. 1999, 3(4):347-352. 

Randomised 

crossover 

laboratory study 

N=39 volunteers; 

immobilised via 

Philadelphia collar 

and hard wooden 

backboard; vs 

Scandinavian 

vacuum mattress 

with vacuum collar. 

Both immobilisation methods restricted respiration by approximately 15% on average. 

Respiratory restriction was more pronounced in the youngest and oldest participants. 

The vacuum mattress was significantly more comfortable (4.8 / 6) when compared with the 

wooden backboard (2.8 / 6). 

C-Spine Clearance Rules – Selective Immobilisation 

Hauswald M, Braude D. 

Spinal immobilisation in trauma patients: is it really 

necessary? 

Curr Opin Crit Care. 2002, 8(6):566-70. 

Review N/A There is evidence that EMS providers can safely use guidelines to determine selective 

immobilisation amongst trauma patients. 

Leaving patients on a hard spine board for prolonged periods is medically inappropriate and 

spinal clearance of these patients in the ED should be a priority. 

Stiell IG, Wells GA, Vendemheen KL, Clement CM, Lesiuk H, 

De Maio VJ, Laupacis A, Schull M, McKnight RD, Verbeek R, 

Brison R, Cass D, Dreyer J, Eisenhauer MA, Greenberg GH, 

MacPhail I, Morrison L, Reardon M, Worthington J. 

The Canadian C-Spine rule for radiography in alert and 

stable trauma patients. 

JAMA. 2001,286(15):1841-1848. 

Prospective 

cohort study 

N=8,924 adult blunt 

trauma patients – 

alert and stable 

(Canada) 

Of 8,924 trauma patients, N=151 (1.7%) had important C-spine injury. 

Application of the Canadian C-spine rule at hospital had 100% sensitivity (CI 98-100); 42.5% 

specificity (CI 40-44) for identifying 151 clinically important c-spine injuries in the ED. 

The otherwise potential imaging rate would be 58.2%. 

Meldon SW, Brant TA, Cydulka RK, Collins TE, Shade BR. 

Out-of-Hospital Cervical Spine Clearance: Agreement 

between Emergency Medical Technicians and Emergency 

Physicians 

J Trauma. 1998, 45(6):1058-1061. 

Prospective 

observational 

study 

N=190  

Consecutive blunt 

trauma patients 

transported by EMT 

(USA) 

N= 146/190 (77%) patients immobilised by EMTs; 17/146 subsequently cleared by physicians. 

 

N= 44/146 cleared by EMTs; 27/44 subsequently immobilised by physicians; 25/44 required 

imaging for clearance. 

N=141/190 (74%) required imagining for spinal clearance. CSI detected in N=5 (2.6%) – all 

were immobilised by EMTs. 

EMTs used the NEXUS criteria safely (sensitivity 92%; specificity 40%) to apply selective 

immobilisation. 
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Hoffman JR, Mower WR, Wolfson AB, Knox TH, Sucker MI. 

Validity of a set of clinical criteria to rule out injury to the 

cervical spine in patients with blunt trauma. 

NEJM, 2000. 343(2); 94-99. 

Prospective, 

multicentre  

observational 

study 

N=34,069 

radiographed after 

blunt trauma 

(USA) 

Administered in EDs, the “NEXUS” criteria identified 810 / 818 patients with CSI (sensitivity 

99%; CI 98-99.6); NPV 99.8% (CI 99.6-100); specificity 12.9%; PPV 2.7%. 

N=2 patients assessed as unlikely to have CSI met definitions for “clinically important injury”. 

High degree of inter-rater agreement (kappa 0.73). 

Imaging could have been avoided in 4,309 cases (12.6%). 

Vaillancourt C, Stiell IG, Beaudoin T, Maloney J, Anton AR, 

Bradford P, Cain E, Travers A, Stampien M, Lees M, 

Munkley D, Battram E, Banek J, Wells GA. 

The out-of-hospital validation of the Canadian C-spine Rule 

by paramedics. 

Ann Emerg Med. 2009, 54(5):663-671. 

Prospective, 

multicentre 

cohort study 

N=1,949 

OOH adult trauma 

patients at risk of 

spinal injury 

(Canada) 

Patients assessed in the field by specially trained advanced and basic care paramedics using 

Canadian C-Spine Rule: Sensitivity 100% (CI 74-100); specificity 37.7% (CI 36-40); NPV 100% 

(CI 99-100). N=12 cases of clinically important injury correctly identified by paramedics. 

 

Paramedics conservatively misinterpreted the rule in N=320 patients (16.4%). 

Reliability of paramedic interpretation very high: k value 0.93 (CI 0.87-0.99) 

81.7% of paramedics felt comfortable / very comfortable applying the rule. 

If paramedics were allowed to use the rule, 62.2% of patients (CI 60-64) would have required 

immobilisation, compared with the actual immobilisation rate of 100%. The rule was reliable 

and accurate when used by paramedics with minimal training, and widespread use of the 

rule is possible. 

Domeier RM, Swor RA, Evans RW, Hancock JB, Fales W, 

Krohmer J, Frederiksen SM, Rivera-Rivera EJ, Schork MA. 

Multicenter prospective validation of prehospital clinical 

spinal clearance criteria. 

J Trauma. 2002, 53(4):744-50. 

Prospective, 

multicentre  

observational 

study 

N=8,975 

Trauma patients 

with full OOH spine 

immobilisation 

(USA) 

N=280/295 patients with spine injury were identified by at least one of the five study criteria. 

The N=2 patients with significant missed injury might have been captured with more 

accurate prehospital assessment. Additional training for EMS providers is essential in 

ensuring accuracy in application of the criteria. 

Domeier RM, Frederiksen SH, Welch K. 

Prospective Performance Assessment of an Out-of-Hospital 

Protocol for Selective Spine Immobilisation Using Clinical 

Spine Clearance Criteria. 

Ann Emerg Med. 2005, 46(2); 123-131. 

Prospective 

observational 

study 

N=13,357 

Consecutive trauma 

patients evaluated 

using spine injury 

assessment tool 

(USA) 

The spine injury assessment tool had sensitivity 91% (CI 88.3-93.8) and specificity of 40% (CI 

39.2-40.9). 

 

Spine immobilisation by EMS providers using the tool had sensitivity 92% (CI 89.4-94.6) and 

specificity 40% (CI 38.9-40.5). 

Immobilisation was withheld from 39% of patients. Only 33 patients (0.2%) were deemed to 

have a spine injury but were not immobilised by EMS – none had spinal cord injury. 

 

Protocol compliance showed some deviation by EMS practitioners (significant variation in 

EMS provider existed in the study from ALS trained medics to non-transporting first 

responders). No analysis was performed to investigate differences in compliance rates 

between practitioner type.  

Blackham J, Benger J.  

‘Clearing’ the cervical spine in conscious trauma patients. 

J Trauma. 2009, 11:93-109. 

Systematic 

Review 

N/A A reliable method for clinical spine clearance is necessary to avoid immobilisation and the 

potential to further harm trauma patients without spinal injury. 

Strong evidence for clinical exclusion of significant cervical spine injury using either NEXUS or 

Canadian C-spine Rule (CCR). 

Lack of evidence for combining rules, which may reduce specificity without usefully 

increasing sensitivity. 
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Michaleff SA, Maher C, Verhagen AP, Rebbeck T, Lin CW. 

Accuracy of the Canadian C-spine rule and NEXUS to screen 

for clinically important cervical spine injury in patients 

following blunt trauma: a systematic review. 

J Canadian Med Assoc. 2012, 184(16):E867-E876. 

Systematic 

Review 

N/A Canadian C-spine Rule (CCR) and NEXUS are highly sensitive rules that have the potential to 

lower imaging rates: 

CCR sensitivity ranged from 90-100%; specificity 1-77%; imaging rates would have been 

reduced by average 42% without missing clinically important spine injury. 

NEXUS sensitivity ranged from 83-100%; specificity 13-46%; imaging rates would have been 

reduced by average 30.9% without missing clinically important spine injury. 

CCR appears to have better diagnostic accuracy in assessing the need for spine imaging. 

Sahni R, Menegassi JJ, Mosesso VN. 

Paramedic evaluation of clinical indicators of cervical spinal 

injury. 

Prehosp Emerg Care. 1997, 1:16-18. 

Prospective 

randomised 

simulated trial 

N=10 paramedics; 

N=10 physicians, 50 

paired assessments 

(USA) 

Kappa statistics for agreement between paramedics and physicians were: 

Altered consciousness k=0.77; evidence of intoxication k=0.69; complaint of neck pain 

k=0.62; cervical tenderness k=0.73; neurologic deficit / complaint k=0.68; distracting injury 

k=0.62. Kappa statistic for immobilisation decision k=0.9. 

Excellent agreement observed between paramedic and physicians when evaluating 

simulated patients for c-spine injury. No patient requiring immobilisation would have been 

cleared by paramedics. Progression to a prospective field trial evaluating these criteria by 

paramedics is recommended. 

Burton JH, Dunn MG, Harmon NR, Hermanson TA, 

Bradshaw JR. 

A statewide, prehospital emergency medical service 

selective patient spine immobilisation protocol. 

J Trauma. 2006, 61(1):161-7. 

Prospective 

observational 

study 

N=31,885 trauma 

patients transported 

to hospital by EMS  

(USA) 

EMS medics were able to use NEXUS-like criteria to accurately apply selective immobilisation 

protocols to trauma patients. 

Identifying patients with acute spine fracture: sensitivity 87% (CI 81.7-92.3); specificity (CI 

59.5% (CI 59-60); NPV 99.9% (99.8-100) 

Identifying patients with unstable acute spine fracture: sensitivity 94.1% (CI 82.9-100); 

specificity 59.3% (CI 58.8-59.8); NPV 99.9% (CI 99.8-100) 

N=1 patient with unstable fracture was missed: 86yo female who hurt her back moving 

furniture, ambulating and stated that injury had occurred one week previously. Diagnosed 

with T6/7 subluxation with no cord injury. 

Stroh G, Braude D. 

Can an out-of-hospital cervical spine clearance protocol 

identify all patients with injuries? An argument for selective 

immobilisation. 

Ann Emerg Med. 2001, 37(6):609-615. 

Retrospective 

chart review 

N=861 

Patients with 

significant cervical 

injury 

(USA) 

Of N=504 patients transported to hospital with cervical spine injuries, n=499 were identified 

as suitable for spine immobilisation using selective immobilisation protocols. 

Sensitivity 99% (CI 97.7-99.7). N=2 “missed” patients had unstable injuries, but did not suffer 

any deficit due to non-immobilisation. 

Comparison of immobilisation devices 

Whitcroft KL, Massouh L, Amirfeys R, Bannister GC. 

A comparison of neck movement in the soft cervical collar 

and rigid cervical brace in healthy subjects. 

J Manipulative Physiol Ther. 2011, 34(2):119-22. 

Prospective 

cohort study 

N=50 healthy 

subjects measured 

under 3 conditions 

(UK) 

Compared with no collar, the soft collar produced mean neck movement reduction of 17.4% 

(p<0.001); and the cervical brace 62.9% (p<0.001). 

The soft cervical collar did not adequately immobilise the cervical spine. 

*Limitations: the study was designed to compare devices to reduce spine mobility for 

whiplash patients, not acute trauma settings. 
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Sandler AJ, Dvorak J, Humke T, Grob D, Daniels W.  

The effectiveness of various cervical orthoses: an in vitro 

comparison of mechanical stability provided by several 

widely used models.  

Spine. 1996, 21: 1624–1629. 

Observational 

experiment 

N=5 healthy 

subjects measured 

under 4 conditions 

(Switserland) 

No significant difference between no collar and soft collar in reducing both active and 

passive flexion-extension. 

In reducing range of movement in axial rotation, the soft collar performed as well as the rigid 

Philadelphia collar in both passive and active tests. 

There was no significant difference between soft collar and no collar in reducing passive 

lateral bending movement. 

The difference in performance between collars was not large. The soft collar was unable to 

provide significantly greater reductions in range of movement than an unrestrained patient, 

particularly in flexion-extension and passive lateral bending planes (which would apply to the 

prehospital trauma patient during ambulance treatment and transport). 

Miller CP, Bible JE, Jegede KA, Whang PG, Grauer JN. 

Soft and rigid collars provide similar restriction in cervical 

range of motion during fifteen activities of daily living. 

Spine (Phila Pa 1976). 2010, 1;35(13):1271-8. 

Prospective 

cohort study 

N=10 healthy 

subjects measured 

under 2 conditions, 

performing 15 daily 

activities 

(USA) 

Mean % reductions in range of movement were observed: 

Soft collar: Flexion/extension 27.1%; lateral bending 26.1%; axial rotation 29.3% 

Rigid collar: Flexion/extension 53.7%; lateral bending 34.9%; axial rotation 59.2% 

The rigid collar resulted in significantly lower full, active range of movement in both the 

sagittal and axial planes, but not in the bending plane. 

*The rigid collar afforded no difference in motion during 13/15 functional tasks compared 

with soft collar. It is hypothesised that collars may serve as proprioceptive devices which 

allow patients to regulate their own cervical motion based on comfort. This may be 

appropriate in the non-acute / rehabilitation setting, but may not be appropriate in the 

treatment of prehospital blunt trauma patients where immobilisation is the goal. 
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Prospective 

cohort study 

N=50 healthy 

subjects 

(USA) 

Soft cervical collars can limit range of movement in all directions, but only up to 11 degrees. 

Movement in the sagittal plane are controlled to a greater degree. 

The soft collar is inappropriate if complete immobilisation of the cervical spine is required. 
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Cineradiography of the Braced Normal Cervical Spine: A 

comparison study of five commonly used cervical orthoses. 
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Prospective 

cohort study 

N=5 healthy 

subjects 

(USA) 

The soft cervical collar demonstrated a 5-10% restriction of movement on motion picture 

study, and there was no evidence of any restriction using the cineroentgenogram for either 

flexion/extension, lateral bending and axial rotation. 

The plastic Thomas collar (rigid) demonstrated a 50-75% restriction of movement in all 

planes and the four-poster cervical brace showed a 60-85% restriction of movement in all 

planes.  

The soft cervical collar offers very little immobilisation. 

Podolsky S, Baraff B, Simon RR, Hoffman JR, Larmon B, 

Ablon W.  

Efficacy of cervical spine immobilisation methods. 
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Prospective 

cohort study 

N=25 healthy 

subjects compared 

under 6 conditions 

(USA) 

No significant differences between soft collar and no collar, except in rotary movement. 

Best performing single device is hard collar – Philadelphia collar superior in reducing 

extension (p<0.001). 

Overall, the most effective immobilisation technique was tape and sandbags, with mean 

degrees of movement: flexion 0.1; extension 15.0; lateral 1.8 and rotary 2.5 (p<0.0005). 

Richter D, Latta LL, Milne EL, Varkarakis GM, Biedermann L, 

Ekkernkamp A, Ostermann PAW.  

The stabilising effects of different orthoses in the intact and 

unstable upper cervical spine: A cadaver study. 
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Experimental 

cadaveric study 

N=4 All 4 devices (soft collar, Miami J collar, Minerva brace and halo vest) reduced range of 

motion at C1-2 and C2-3 of the intact spine significantly, although none provided halo-like 

immobilisation. 

The soft collar did not give any clinically relevant stability to the unstable spine. 
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Review N/A Whilst rigid cervical collars, long backboards and straps remain the standard tactics for 

immobilising supine patients, tape, foam blocks and towels can complement these items and 

improve stability and comfort. 
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Prospective 

cohort study 

N=10 healthy 

subjects compared 

under 4 conditions 

The soft collar limited flexion/extension and lateral flexion by 14%; and axial rotation by 13-

20%. 

Hard and custom-made collars limited movement of flexion/extension and lateral side 

flexion by between 43% and 51%; and axial rotation by 42-66%. 
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