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Recommendation 5^ – Cervical Spine 
Trauma
Don’t request imaging of the cervical spine in trauma patients, unless indicated by a validated clinical decision rule. 

THE CANADIAN C-SPINE RULE1

ALGORITHM:

ADULT CANADIAN C-SPINE RULE 
FOR ALERT (GSC=15) AND STABLE TRAUMA PATIENTS 

INCLUSION CRITERIA 
•   Adults (defined as ≥16 years of age); AND 
•   Acute trauma to the head or neck; AND 
•   Stable (i.e. normal vital signs as per Revised Trauma 

Score); AND 
•   Alert (GCS=15); AND 
•   Injury within previous 48 hours; AND EITHER 
 –   Neck pain; OR 
 –   No neck pain but meet the following criteria: 

 •   Visible injury above the clavicles; AND 
 •   Non–ambulatory; AND 
 •   Dangerous mechanism of injury* 

EXCLUSION CRITERIA 
•   Trivial injuries (e.g. simple facial lacerations) and did 

not fulfil the “at risk” inclusion criteria 
•   Penetrating trauma 
•   Presented with acute paralysis 
•   Known vertebral disease (e.g. ankylosing spondylitis, 

rheumatoid arthritis, spinal stenosis, or previous 
cervical surgery) as determined by the examining 
physician

•   Returned to emergency department for reassessment 
of same injury

•   Pregnancy

IMAGING 
RECOMMENDED

IMAGING NOT 
RECOMMENDED

YES
to ALL

NO
to ALL

Exclude
1. Any high–risk factor that mandates radiography? 

Age ≥65 
or 

*Dangerous mechanism 
or 

Paraesthesia in extremities 

2. Any Low-Risk factor that allows safe assessment of 
range of movement? 
Simple rear-end MVC§ 

OR 
Sitting position in emergency department 

OR 
Ambulatory at any time 

OR 
Delayed onset of neck pain¥ 

OR 
Absence of midline C-Spine tenderness

3. Able to actively rotate neck?
45° left and right

NO
to ANY

NO to ALL

YES to ANY

YES to ANY

ABLE

YES
to ANY

YES
to ANY

UNABLE

*Dangerous mechanism 
•  Fall from 1 metre/5 stairs 
•  Axial load to head, e.g. diving 
•  MVC high speed (≥100km/hr), rollover, ejection 
•  Motorised recreational vehicle
•  Bicycle collision 

§ Simple rear-end MVC excludes  
• Pushed into oncoming traffic 
• Hit by bus/large truck 
• Rollover 
• Hit by high speed vehicle 

¥ Delayed
• Not immediate onset of neck pain 

^Joint recommendation with the Australasian College for Emergency Medicine. © RANZCR® 2015
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INCLUSION CRITERIA
• Adults (defined as >16 years of age); AND
• Acute trauma to the head or neck; AND
• Stable (i.e. normal vital signs as per Revised Trauma Score); AND
• Alert (GCS=15); AND
• Injury within previous 48 hours; AND EITHER

–   Neck pain; OR 
–   No neck pain but meet the following criteria:

• Visible injury above the clavicles; OR
• Non-ambulatory; OR
• Dangerous mechanism of injury

EXCLUSION CRITERIA
• Trivial injuries (e.g. simple facial lacerations) and did not fulfil the “at risk” inclusion criteria
• Penetrating trauma
• Presented with acute paralysis
•  Know vertebral disease (e.g. ankylosing spondylitis, rheumatoid arthritis, spinal stenosis, or previous cervical 

surgery) as determined by the examining physician
• Returned to ED for reassessment of same injury
• Pregnancy

SUMMARY STATEMENT
The Canadian C-Spine Rule (CCR) evolved from a landmark study1 aimed at unifying the approach to emergency 
department decision-making in cervical spine assessment for alert and stable patients, to identify ‘clinically important’ 
cervical spine injury, defined as:

“any fracture, dislocation or ligamentous instability evident on radiographic imaging except isolated 
injuries including osteophytic avulsion fracture, transverse process fracture exclusive of the facet, and 
spinous process fracture exclusive of the lamina, in neurologically intact patients”.

The authors reported the proportion of patients with clinically important injury as 1.7%, with 0.3% of patients identified 
as having clinically unimportant injury. A reduction in the ordering of cervical spine imaging by 15.5% occurred during 
the study. The sensitivity of the CCR was reported as 100% (95% CI 98–100) and the specificity as 42.5%  
(95% CI 40–44). 

Following this study, the CCR was also found to be valid and effective when used in the pre-hospital setting by 
paramedics and in the emergency department when used by nursing staff. The CCR has consistently been found 
to have a sensitivity of >99% and therefore it is unlikely that a serious cervical spine injury will be missed. Specificity 
has been found to range between 0.01 and 0.77. Only one direct comparison of the CCR and NEXUS has been 
completed. Based on this study the CCR should be recommend for use over the NEXUS as it is a more 
sensitive and specific rule2.

REFERENCES
1. Stiell IG, Wells GA, Vandemheen KL, Clement CM, Lesiuk H, De Maio VJ, et al. The Canadian C-Spine Rule for radiography in alert and stable 

trauma patients. JAMA. 2001; 286(15): 1841–8.
2. Stiell IG, Clement CM, McKnight RD, Brison R, Schull MJ, Rowe BH, et al. The Canadian C-Spine rule versus the NEXUS Low-Risk criteria in 

patients with trauma. N Engl J Med. 2003; 349(26): 2510–8.
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NATIONAL EMERGENCY X-RADIOGRAPHY UTILIZATION STUDY (NEXUS)
ALGORITHM:

ADULT NEXUS 

INCLUSION CRITERIA 
• Patients presenting to the emergency department with blunt trauma to the cervical spine

NON-LOW RISK: 
IMAGING

RECOMMENDED

EXCLUSION CRITERIA  
•  Penetrating trauma
•  Remote Trauma (>48 hours before presentation)
•  Insufficient information obtained to correctly apply NEXUS criteria

Does this patient report mid–line tenderness? 

Is there a change in level of alertness? 

Are there any neurological deficits present? 

Is there evidence of intoxication? 

Are there any painful, distracting injuries present? 

LOW RISK:
IMAGING NOT RECOMMENDED

Exclude

Exclude

YES

NO to ALL

NO

YES to ANY

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES
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INCLUSION CRITERIA
• Patients presenting to the emergency department with blunt trauma to the cervical spine

EXCLUSION CRITERIA
• Penetrating trauma
• Remote trauma (>48 hours before presentation)
• Insufficient information obtained to correctly apply NEXUS criteria

SUMMARY STATEMENT
In 2000, Hoffman et al1 published the results of a large multicentre prospective observational study that enrolled 34,069 
patients from 21 hospitals who presented to the emergency department with cervical spine symptoms following blunt 
trauma. These findings established the validity of the NEXUS criteria, a set of five clinical assessment items to identify 
patients at very low risk of cervical spine injury. Patients were considered to be at low risk of cervical spine injury if 
all of the criteria were fulfilled, in which case, clinical clearance of the cervical spine could occur without radiographic 
imaging.

The outcome measure of this study was ‘clinically significant injury’, which the authors defined as:

“any injury except isolated injury in the absence of associated bony, ligamentous or  
spinal cord injury which would be unlikely to result in harm to the patient if undetected”.

Such insignificant minor injuries were categorised as fracture of the spinous or transverse process, endplate or 
trabecular bone; osteophyte fracture exclusive of corner or teardrop configuration; vertebral body compression fracture 
with less than 25% loss of height; Anderson and D’Alonzo Type I odontoid process fracture, and avulsion without 
ligamentous involvement. 

The main limitations of NEXUS include the lack of precise definitions of the five criteria, which may result in significant 
variability in the application of the tool. Although the definition of altered mental status is generally accepted to be a 
Glasgow Coma Scale (GCS) score of less than 15, the interpretation of intoxication and painful distracting injury may 
vary considerably between emergency medicine physicians who are unfamiliar with how these were originally defined 
in the derivation study.

REFERENCE
1. Hoffman JR, Mower WR, Wolfson AB, Todd KH, 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; 343(2): 94–9.
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GUIDE TO MANAGEMENT OF THE POTENTIALLY INJURED CERVICAL  
SPINE – PAEDIATRICS
ALGORITHM:

UNCONSCIOUS OR UNCOOPERATIVE OR MAJOR DISTRACTING INJURY? 

ANY 
ABNORMAL

YES NO

ALL NORMAL

APPLY ONE–PIECE SEMI RIGID COLLAR  
•  Apply head immobiliser and straps If on spinal board
•   Discuss with emergency medicine consultant or 

physician, neurosurgery or orthopaedic surgery 
service depending on local practice if any neurological 
signs

Patient intubated and having urgent 
CT brain? 

CT cervical spine 
Consult neuro or orthopaedic 
surgeon 
Change to a two–piece collar 

Cervical spine series  
AP, lateral, odontoid View (≥5 yrs) 

CT Scan
•  Area of local abnormality
•  Area not well visualised 
Consult neuro or orthopaedic 
surgeon. 
If needing immobilisation for >6 hrs, 
change to a two–piece collar

Patient cooperative and no 
major distracting injury? 

Reassess patient for: 
•  Neurological signs
Undo collar and assess for:
•  Posterior midline tenderness
•  Muscle spasm
•   Can the patient turn their head 

45° to left and right?

LEAVE COLLAR OFF
Document assessment in history 

Discuss with emergency, neurosurgical or orthopaedic surgeon 
Immobilise in a two–piece collar 

ASSESS FOR:  
•  Neck pain (posterior)
•  Neurological deficit

Undo collar, maintain head alignment, and  
assess for:
•  Posterior midline tenderness

If above normal assess for:
•  Can the patient turn their head 45° to left and right?

LEAVE COLLAR OFF 
NO X–RAY   

Document assessment in history

NO NORMAL

Adapted from Cameron et al, Textbook of Paediatric Emergency Medicine (2011)

YES ABNORMAL YES

ALL NORMALANY ABNORMAL

NO

© RANZCR® 2015
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NATIONAL EMERGENCY X-RADIOGRAPHY UTILIZATION STUDY (NEXUS) –  
FOR UNDER 18 YEARS OF AGE
ALGORITHM:

PAEDIATRIC NEXUS 

INCLUSION CRITERIA 
•  Under 18 years of age
•   Blunt force (not penetrating) trauma with possible cervical spine injury based on 

symptoms, signs or injury mechanism
•  Able to elicit all 5 NEXUS criteria from the patient

NON-LOW RISK: 
IMAGING

RECOMMENDED

Does this patient report mid–line tenderness? 

Is there a change in level of alertness? 

Are there any neurological deficits present? 

Is there evidence of intoxication? 

Are there any painful, distracting injuries present? 

LOW RISK: 
IMAGING NOT RECOMMENDED

Exclude

YES to ALL

NO to ANY

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

© RANZCR® 2015
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INCLUSION CRITERIA
• Under 18 years of age
•  Blunt force (not penetrating) trauma with possible cervical spine injury based on symptoms, signs or injury 

mechanism
• Able to elicit all 5 NEXUS criteria from the patient

EXCLUSION CRITERIA
None

• SUMMARY STATEMENT
In the past, there has been little research about the appropriateness of cervical spine imaging in the trauma setting 
with regard to the paediatric population. In this large, prospective multicentre study, Viccellio et al2 have demonstrated 
promising results applying the five NEXUS criteria to patients under the age of 18 years who have sustained blunt 
force trauma. In their study, the decision instrument did not miss any cases of cervical spine injury (CSI) and would 
have resulted in 20% fewer radiologic examinations. However, it must be remembered that investigation of CDR use in 
children is complicated by several factors:

1. Small numbers of paediatric patients with actual cervical spine injury.

2. Anatomical differences compared to adults with regard to the nature and location of clinically important CSI in 
children.

3. Developmental differences influencing assessment of the NEXUS criteria that were primarily developed for use in 
adults (e.g. posterior neck tenderness, painful distracting injuries or intoxication). Viccellio et al2 point out that the 
youngest paediatric patients (aged 9 years or less) create most uncertainty about the performance of the NEXUS 
CDR, given that the number of study participants in this age group is small for both the original NEXUS study and 
the Viccellio et al2 validation, and so too are the number of cervical spine injuries.

Ehrlich et al3 applied the NEXUS criteria retrospectively in a group of 108 paediatric patients who had undergone 
cervical spine imaging and reported the sensitivity for predicting cervical spine injury as 43%. This is markedly different 
to the results of the Viccellio et al study. Booth4 cautions that, “overall, there is conflicting information and limited 
agreement in the literature concerning the use of clinical screening tools in CSI involving the young child”. The use of 
CDRs in relation to potential cervical spine injury should be applied with caution in paediatric patients, and radiation 
dose should be minimised to reduce the risk of harmful long–term effects.

REFERENCES
1. Hoffman JR, Wolfson AB, Todd K, Mower WR. Selective cervical spine radiography in blunt trauma: methodology of the National Emergency 

X-Radiography Utilization Study (NEXUS). Ann Emerg Med. 1998; 32(4): 461–9.
2. Viccellio P, Simon H, Pressman BD, Shah MN, Mower WR, Hoffman JR. A prospective multicenter study of cervical spine injury in children. 

Pediatrics. 2001; 108(2): E20.
3. Ehrlich PF, Wee C, Drongowski R, Rana AR. Canadian C-Spine Rule and the National Emergency X-Radiography Utilization Low-Risk Criteria 

for C-Spine radiography in young trauma patients. J Pediatr Surg. 2009; 44(5): 987–91.
4. Booth TN. Cervical spine evaluation in pediatric trauma. AJR Am J Roentgenol. 2012; 198(5): W417–W25.



32 | CHOOSING WISELY AUSTRALIA - CDR SUMMARIES

CANADIAN C-SPINE RULE – PAEDIATRICS
ALGORITHM:

CANADIAN C-SPINE RULE FOR ALERT (GCS=15) AND STABLE TRAUMA 
PATIENTS AGED 16 AND OVER 

INCLUSION CRITERIA 
•  Age ≥16
•   Stable vital signs (defined as systolic blood pressure 

>90mmHg and respiratory rate between 10 and  
24/min)

•  At risk of C-Spine injury either because of:
    •  Neck pain from any mechanism of injury; OR 
    •  No neck pain and ALL of the following:
        –  some visible injury above the clavicles; AND
        –  had not been ambulatory since injury; AND
        –  sustained a dangerous mechanism of injury*

EXCLUSION CRITERIA 
•  GCS <15 
•   Grossly abnormal vital signs
•   Injury occurred >48 hours prior
•   Penetrating trauma
•   Presented with acute paralysis 
•   Known vertebral disease (e.g. ankylosing spondylitis, 

rheumatoid arthritis, spinal stenosis, or previous 
cervical surgery) as determined by the examining 
physician 

•   Returned to emergency department for reassessment 
of same injury

•   Pregnancy

IMAGING NOT 
RECOMMENDED

YES
to ALL

IMAGING 
RECOMMENDED

NO
to ALL

Exclude
1. Any high–risk factor that mandates radiography? 

Age ≥ 65 
or 

Dangerous mechanism*
or 

Paraesthesia in extremities 

2. Any Low-Risk factor that allows safe assessment of 
range of movement? 
Simple rear-end MVC§ 

OR 
Sitting position in emergency department 

OR 
Ambulatory at any time 

OR 
Delayed onset of neck pain¥ 

OR 
Absence of midline C-Spine tenderness

3. Able to actively rotate neck?
45° left and right

NO
to ANY NO to ALL

NO to ALL

YES to ANY

ABLE

YES
to ANY

YES
to ANY

UNABLE

* Dangerous mechanism 
• Fall from ≥1 metre/5 stairs 
•  Axial load to head, e.g. diving 
•  MVC high speed (≥100km/hr), rollover, ejection 
•  Motorised recreational vehicle
•  Bicycle collision 

§ Simple rear-end MVC excludes  
• Pushed into oncoming traffic 
• Hit by bus/large truck 
• Rollover 
• Hit by high speed vehicle 

¥ Delayed
• Not immediate onset of neck pain 

© RANZCR® 2015
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INCLUSION CRITERIA
• Age ≥16 years of age
• Stable vital signs (defined as systolic blood pressure >90mmHg and respiratory rate between 10 and 24/min)
• At risk of C-Spine injury either because of:
 –   Neck pain from any mechanism of injury; OR
 –   No neck pain but all of the following:

• some visible injury above the clavicles; AND 
• had not been ambulatory since injury; AND
• sustained a dangerous mechanism of injury

EXCLUSION CRITERIA
• GCS ≤15
• Grossly abnormal vital signs
• Injury occurred ≥48 hours prior
• Penetrating trauma
• Presented with acute paralysis
•  Known vertebral disease (e.g. ankylosing spondylitis, rheumatoid arthritis, spinal stenosis, or previous cervical 

surgery) as determined by the examining physician
• Returned to emergency department for reassessment of same injury
• Pregnancy

SUMMARY STATEMENT
Stiell et al1 have developed a highly sensitive CDR with significantly higher specificity than NEXUS for use in patients 
aged 16 years and over with acute cervical spine trauma. Prior to the development of the Canadian C-Spine Rule 
(CCSR), the NEXUS criteria constituted the best CDR available to aid decisions about whether or not to perform 
radiologic imaging in the setting of blunt force trauma and possible cervical spine injury. The CCSR has been shown 
to have higher specificity than NEXUS and because either CDR can be used in the 16 and over age group, use of 
the CCSR may be expected to result in less imaging being performed on these older adolescents with cervical spine 
trauma.

The Canadian C-Spine Rule is a high-performance rule. It can be used safely in the defined population to minimise the 
volume of cervical spine radiology ordered for blunt head and neck trauma, without missing clinically significant cervical 
spine injuries. Its use has been validated in a number of other studies, across a variety of patient populations and 
clinical settings.

REFERENCE
1. Stiell IG, Wells GA, Vandemheen KL, Clement CM, Lesiuk H, De Maio VJ, et al. The Canadian C-Spine Rule for radiography in alert and stable 

trauma patients. JAMA. 2001; 286(15): 1841–8.


