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Topic Reference Comments on the paper 
Comments on the methodological 
quality of the supporting evidence. 

Grading 

Methods of 

Extrication 

with Possible 

Cervical 

Spine Injury 

Shafer JS, Naunheim RS. 

Cervical spine motion 

during extrication: A pilot 

study. West J Emerg Med 

2009 May;10(2):74-8. 

 

Study analyzing neck motion during extrication from a 

mock automobile using an infrared 6-camera motion-

capture system.  Compared with extrication by experienced 

paramedics, allowing an individual to exit the vehicle 

under his own volition with cervical collar in place 

resulted in the least motion of the cervical spine 

Small pilot study. 

1C 

 

 Dixon M, O’Halloran J, 

Cummins NM.  Biomechanical 

analysis of spinal 

immobilization during 

prehospital extrication: a proof 

of concept study.  Emerg Med 

J 2013 Jun 28. [Epub ahead of 

print]. 

Study analyzing neck motion during extrication from a 

mock automobile using an infrared motion analysis camera 

comparing 9 different extrication techniques.  

Conventional extrication techniques record up to 4 times 

more cervical spine movement during extrication than 

controlled self-extrication. 

Small pilot study. 

1C 

 

 Howell JM, Burrow R, 

Dumontier C, Hillyard A. A 

practical radiographic 

comparison of short board 

technique and kendrick 

extrication device. Ann Emerg 

Med 1989 Sep;18(9):943-6. 

A radiographic comparison showed superior 

immobilization of the normal cervical spine during 

extrication from an automobile with a Kendrick extrication 

device (KED) plus Philadelphia collar compared with short 

board, tape, and collar. 

Small pilot study. 

1C 

Effectiveness 

of Spinal 

Immobilizatio

n in Reducing 

the Incidence 

of Neurologic 

Kwan I, Bunn F, Roberts I. 

Spinal immobilisation for 

trauma patients. Cochrane 

Database Syst Rev. 

2001;(2)(2):CD002803. 

 

The authors of this review conclude that the effect of 

spinal immobilization on mortality, neurological injury, 

spinal stability, and adverse effects in trauma patients 

remains uncertain. 

A Cochrane review. Authors found no 

randomized controlled trials of spinal 

immobilization.   
2C 
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 Hauswald M, Ong G, 

Tandberg D, Omar Z. Out-of-

hospital spinal immobilization: 

Its effect on neurologic injury. 

Acad Emerg Med 1998 

Mar;5(3):214-9. 

 

Review of all patients reporting with acute blunt traumatic 

spinal or spinal cord injuries transported directly from the 

injury site to the hospital.  None of 120 patients treated at 

one university hospital had spinal immobilization during 

transport, whereas all 334 patients treated at the other 

university did.  There was less neurologic disability in the 

patients that were not immobilized (odds ratio, 2.03; 95% 

confidence interval 1.03-3.99; p= 0.04). 

Retrospective chart review 

2C 

Effectiveness 

of the 

Cervical 

Collar in 

Immobilizatio

n of the 

Cervical 

Spine 

McSwain NE Jr.  Spine 

management skills.  In 

PreHospital Trauma Life 

Support.  Akron, Educational 

Direction, 1990, ed 2, pp 225-

256. 

 

Study demonstrated that more than 80% of adults require 

1.3 to 5.1 cm of occipital padding in addition to a cervical 

collar to maintain the cervical spine in the neutral position 

relative to the torso, dependent upon physical 

characteristics and muscle development. 

Small study. 

2C 

 Horodyski M, Dipaola CP, 

Conrad BP, Rechtine GR. 

Cervical collars are 

insufficient for immobilizing 

an unstable cervical spine 

injury. J Emerg Med 2011 

Nov;41(5):513-519. 

Study using a cadaver model concluded that using a 

cervical collar was better than no immobilization, but did 

not effectively reduce motion in an unstable spine model.   

Small biomechanical study 

2C 

 Del Rossi G, Heffernan TP, 

Horodyski M, Rechtine GR. 

The effectiveness of 

extrication collars tested 

during the execution of spine-

board transfer techniques. 

Spine J 2004 Nov-

Cadaveric study analyzed cervical motion with no collar 

and with 3 different cervical collar types.
 
Although there 

was a decrease in the amount of motion generated in every 

plane of motion as a result of wearing each of the 3 collars, 

none of the changes proved to be significantly different 

Small biomechanical study. 

2C 



Supplementary Evidence Table 2 
Selected Article Grading for WMS Spine Immobilization Guidelines 

Dec;4(6):619-23. 

 Holla M. Value of a rigid 

collar in addition to head 

blocks: A proof of principle 

study. Emerg Med J 2012 

Feb;29(2):104-107. 

Study of healthy volunteers with range of motion 

measured by computerized inclinometry showed that a 

rigid cervical collar combined with a backboard reduced 

cervical motion to 34% of normal. Use of head blocks and 

a backboard reduced motion to 12% of normal.  Addition 

of a rigid cervical collar to the use of head blocks provided 

no added immobilization benefit but did limit mouth 

opening. 

Small study. 

2C 

 Podolsky S, Baraff LJ, Simon 

RR, Hoffman JR, Larmon B, 

Ablon W. Efficacy of cervical 

spine immobilization methods. 

J Trauma 1983 Jun;23(6):461-

5. 

Study of volunteers with range of motion measurements 

using 6 different immobilization methods.  Neither collars 

alone nor sandbags and tape provided satisfactory 

restriction of cervical spine motion.  Addition of a rigid 

cervical collar to the sandbags and tape resulted in a 

statistically significant reduction in neck extension.   

Small study. 

2C 

 Ivancic PC.  Do cervical 

collars and cervicothoracic 

orthoses effectively stabilize 

the injured cervical spine?  A 

biomechanical investigation.  

Spine 2013;38(13):E767-774. 

Biomechanical investigation of 2 types of cervical collars 

and 2 types of cervicothoracic orthoses.  Demonstrated 

increasing effectiveness of immobilization with the more 

constrained devices, particularly with middle and lower 

cervical spine flexion and extension, however the most 

restrictive device still allowed 57.8% of axial rotation and 

53.8% of lateral bending. 

Small study. 

2C 

Immobilizing 

the Cervical 

Spine 

Anderson PA, Muchow RD, 

Munoz A, Tontz WL, Resnick 

DK. Clearance of the 

asymptomatic cervical spine: 

A meta-analysis. J Orthop 

Trauma 2010 Feb;24(2):100-6. 

 

Meta-analysis of data related to clinical decision making 

around the use of immobilization of the asymptomatic 

cervical spine in blunt trauma patients. Data was derived 

from both in-hospital and prehospital settings.  Analysis 

revealed that an alert, asymptomatic patient without a 

distracting injury or neurologic deficit who is able to 

complete a functional range-of-motion examination may 

safely avoid cervical spine immobilization without 

radiographic evaluation (sensitivity, 98.1%, specificity 

35.4%; negative predictive value, 99.8%; positive 

predictive value 3.7%).   

Meta-analysis of 14 level I or level II protocols 

(including NEXUS and Canadian C-spine 

studies). 

1B 

 Hoffman JR, Mower WR, 

Wolfson AB, Todd KH, 

NEXUS prospectively evaluated five parameters in 

selected emergency department patients with blunt trauma: 

Large prospective multi-center observational 

study. 
1B 
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Zucker MI. Validity of a set of 

clinical criteria to rule out 

injury to the cervical spine in 

patients with blunt trauma. 

national emergency X-

radiography utilization study 

group. N Engl J Med 2000 Jul 

13;343(2):94-9. 

no midline cervical tenderness, no focal neurologic 

deficits, normal alertness, no intoxication, and no 

painful/distracting injury. Approximately 34,000 patients 

were evaluated and cervical spine injuries identified in 

818,578 of which were clinically significant.  All but 8 of 

the 818 patients were identified using the criteria 

(sensitivity, 99.0%; specificity, 12.9%; negative predictive 

value, 99.8%; and positive predictive value 2.7%).  Only 

two of the eight had a clinically significant injury, one of 

which required surgery.   

 Domeier RM, Evans RW, 

Swor RA, Hancock JB, Fales 

W, Krohmer J, Fredericksen 

SM, Shork MA.  The 

reliability of prehospital 

clinical evaluation for 

potential spinal injury is not 

affected by the mechanism of 

injury.  Prehosp Emerg Care  

1999;3(4):332-7. 

 

A study of 6500 patients evaluated the relationship 

between mechanism of injury and spinal injury. There 

were 209 (3.2%) patients with spinal injuries identified. 

There were 1,058 patients with 100 (9.4%) injuries in the 

first high-risk mechanism group, and 5,423 patients with 

109 (2%) injuries in the first low-risk group. Criteria 

identified 97 of 100 (97%) injuries in the high-risk group 

and 102 of 109 (94%) in the low-risk group.  The authors 

concluded that the mechanism of injury does not affect the 

ability of clinical criteria to predict spinal injury.   

Large prospective multi-center cohort study. 

1B 

 Konstantinidis A, Plurad D, 

Barmparas G, et al. The 

presence of nonthoracic 

distracting injuries does not 

affect the initial clinical 

examination of the cervical 

spine in evaluable blunt 

trauma patients: A prospective 

observational study. J Trauma 

2011 Sep;71(3):5285-32. 

Study of 101 evaluable patients with cervical spine injury.  

Distracting injuries were present in 88 patients (87.1%).  

Only 4 patients (4.0%) had no pain or tenderness on the 

initial examination of the cervical spine.  All 4 patients had 

bruising and tenderness to the upper anterior chest.  None 

of these 4 developed neurologic sequelae or required 

surgical stabilization or immobilization.   

Small prospective observational study. 

2C 




