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Purpose of the Guideline

In the Emergency Department (ED), blunt trauma patients at risk of C-spine injury are a common scenario whilst cervical spine injury is relatively rare. Current literature suggests a prevalence of 2-3% in patients with blunt trauma who undergo imaging studies1-4. However, the true prevalence in patients after blunt trauma remains uncertain as no study has followed up all patients in the long-term to identify C-spine injury missed in the acute setting. In patients with C-spine injury which has been missed initially, the risk of developing neurological deficits as a consequence is high 5,6. Hence, ED physicians often request cervical spine radiographs on patients even if there is low risk of C-spine injury. In recent years, evidence is accumulating regarding the use of cervical spine radiography in patients at low risk of such injury.

In patients who are alert and asymptomatic, the yield of cervical spine radiography is very low. This represents a group of patient for whom the use of cervical spine radiography can be optimised without any compromise to patient care. A guideline to help identify such patients who require cervical spine radiographs will assist junior doctors in their decision-making and help avoid unnecessary patient irradiation and economic costs. However, it is important to point out that no clinical decision rule can be 100% sensitive. This calls for vigilance in our clinical assessment and each patient considered on an individual basis.

This guideline is aimed at providing evidence-based recommendations to assist in decision making regarding the need for cervical radiographs in alert and stable blunt trauma patients who are at risk of cervical spine injury. It does not provide any recommendations for the multiply injured or patients who are unstable or with impaired consciousness. It does not recommend radiological methods for assessing the cervical spine.

About the Guideline

Guideline Team

Written by Dr. Siong-Seng Liau, ED SHO who undertook literature review and guideline formulation. Supervised by Dr. Melanie Darwent, ED Consultant. Literature search and retrieval of relevant papers by Ms Helen Carter ED clinical librarian. Reviewed by the ED Guideline Development Team.
External Validation

Peer review undertaken by the Spinal Surgeons and Keith Willett, Trauma Surgeon John Radcliffe Hospital.

Guideline Information

Date produced: May 2003 Version: 1.0 Update: May 2005

Summary

This guideline is constructed from the available evidence of cervical spine radiography (CSR) currently available. So far, there are only a limited number of large prospective studies on cervical spine radiography. This guideline is an amalgamation from two large multicentre studies that have been conducted in North America7 ,9.

We believe that with the amalgamation of the two clinical decision rules, we will have produced a guideline which is applicable to all age groups and is highly sensitive for CSI.

It is worth noting that interpretation of CSR by ED physician has been reported to be only 50% sensitive.
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Detailed Guideline

Initial Assessment and Resuscitation

This should be based on the principles advocated by the ATLS committee, Assess airway (A) and protect C-spine followed by breathing (B), circulation (C), disability (D), exposure (E) and secondary survey [D]. 

Once patient is judged to be alert (GCS = 15) and physiologically stable (SystolicBP>90, RR >10 or RR 24), patient is further assessed to see if the C-spine can be clinically cleared. 

In patients who are not alert (GCS 15) and physiologically unstable, C-spine should be immobilised and radiography requested [D]. 

History

Assess for aspects of history that will assist in deciding on need for CSR:

Age

Blunt trauma patients with age 65 or 2 should be considered high risk groups and CSR requested [B]. 

Before Injury

Any history of significant intake of alcohol or drugs that will alter the mental state and affect perception of neck pain or injury? [B] 

Mechanism of Injury

Dangerous mechanisms of injury prior should alert to the need for CSR. This mechanisms include: Fall from  1meter or 5 stairs, axial load to head e.g. diving, motor vehicle collision (i.e. high speed >100 km/hr, rollover or ejection), motorized recreational vehicles, bicycle collision [B]. 

Low risk mechanisms include any simple low-speed rear-end motor vehicle collision7 but excluding pushed into oncoming traffic, hit by bus/large truck or hit by high-speed vehicle [B]. 

After Injury

Any neurological symptoms e.g. weakness, numbness, loss of or altered sensation? [B] 

Any neck pain? 

Was the onset of neck pain delayed? [B] 

Was patient ambulatory at any time? [B] 

Was patient sitting in ED waiting room? [B] 

Physical Examination

Signs of significant intoxication

Any signs to suggest that patient has significant alcohol or drug intoxication (i.e. strong odour of alcohol, slurred speech, ataxia etc)? 8[B]
C-spine examination

Palpate the neck for posterior midline tenderness from nuchal ridge to prominence of first thoracic spine, assessing for pain at any level 8[B].

Neurological asssessment

Look for any objective signs of focal neurological deficits7 ,8such as weakness or paraesthesia in all 4 limbs? If appropriate, assess for any dermatomal sensory deficits [B]. See also if any neurological symptoms.

Distracting painful injuries

Any condition thought by clinician to be producing pain enough to distract patient from a second (neck) injury 8.

Clearance of Cervical Spine

At this point of clinical assessment, are there any high risk factors that warrant CSR? [B] 

If there is no high risk factors, are there any low risk factors that will allow safe movement of neck? [B] 

If there is no high risk factor and at least one low risk factor, ask patient to actively turn neck to the left and right. If patient is able to rotate 45 degrees left and right, patient does not need CSR, hence clinical clearance [B]. 

Cervical-Spine Radiographic Interpretation

Interpretation should be based on criteria advocated by the ATLS Committee (i.e. A=alignment & adequacy, B=bone, C=cartilage, S=soft tissue) [D]. 

Clinically significant or important cervical spine injury has been commonly accepted 7,9 as all injuries excluding [D]: 

1. Isolated avulsion fracture of an osteophyte, not including corner fracture or tear- drop fracture 

2. Isolated fracture of a transverse process not involving a facet joint 

3. Isolated fracture of a spinous process not involving the lamina 

4. Simple compression fracture involving less than 25% of vertebral body height 

5. Isolated avulsion without associated ligamentous injury 

6. Type I (Anderson-D'Alonzo) odontoid fracture 

7. Injury to trabecular bone 

8. End-plate fracture 

Clinical Concern Despite Normal Cervical Spine Radiography

Despite normal CSR, if there is still a strong clinical suspicion of C-spine injury, a referral to the Trauma service is warranted [D]. 

In all cases where there is an objective neurological deficit, a referral to Trauma service is warranted with or without CSR abnormality [D]. 

Supporting evidence

The National Emergency X-ray Utilization Study (NEXUS) in USA was the first multicentre study to be published on cervical spine radiography in alert and stable blunt trauma patients 8. These were then validated 9. Further substudies have gone onto validate the use of this rule set in the paediatric 10 and geriatric 11 populations. From our review of the currently available clinical guidelines in this area 12-15 , all of them have adopted the NEXUS clinical decision instrument.

In 2001, Stiell et al published a derivation study of a new clinical decision rule to help physicians decide on the need for CSR. This study identified a set of high risk factors and low risk factors relating to CSI. The methodology of this study is sufficiently robust. The group calculated the sensitivity and specificity of their clinical decision rule based on the study sample for which the rule was derived; this was 100% and 42.5% respectively, both of which were higher than the NEXUS rule. Validation of the Canadian rule set has been undertaken, the results of which are still in abstract form [see 'Abstracts' section of Evidence Table].

The above 2 studies represent the strongest evidence (i.e level 2b) in this area with large study samples. We have elected to construct a guideline for CSR in alert and stable patients at risk of CSI based on the results of these 2 studies. We amalgamated the findings of the Canadian and NEXUS clinical rule sets. In the NEXUS rule set, presence of any of the 5 criteria will warrant a CSR. As such, we incorporated the NEXUS criteria into the high risk factors in the Canadian rule. The result is the NEXUS-Canadian rule set which probably has a high sensitivity compared to each individual rule set taken alone. As such, the risk of missing a CSI will be rather low based on this guideline that we have devised.

Demographics of the patient may help to stratify the risk of C-spine injury. The elderly population is at higher risk of C-spine injury 11. Studies have shown that blunt trauma patients with age > 65 are up to twice as likely to get CSI compared to the general population. This age group has been classified as high risk in the Canadian rule sets. No study at the current time has adequately addressed the age group < 2 due to the small study size. In addition, clinical assessment of patients with age < 2 may prove unreliable. It is thus felt that we should consider this age group a high risk group.

Stiell et al has attempted to elucidate high and low risk factors for CSI using correlation analysis. We have used all the high and low risk factors derived by Stiell et al in our guideline, except 'absence of midline C-spine tenderness' in low risk section. This is because we have incorporated the presence of midline C-spine tenderness as a high risk factor, as specified in the NEXUS rule. In our clinical practice, the mechanism of injury has often been used as an indicator of risk of CSI. Stiell et al has provided an evidence base to the use of mechanism of injury as a factor for risk stratification. In addition, Stiell et al has specifically defined the high and low risk mechanisms. This is obviously not exhaustive and patients should be assessed on a case-by-case basis when it comes to mechanism of injury. Stiel et al proposed that moving the neck as the last step prior to clearing the neck clinically after taking into account the high and low risk factors. In many ways, this is similar to what we are already practising in our day-to-day practice.

One obvious weakness of this guideline is that it may increase the usage of CSR in ED, rather than reducing it which was the original objective of clinical decision rule sets. However, we believe that this guideline will guide our clinical decision rather than being used as an 'iron-cast' rule; hence, combination of clinical picture and this guideline will still keep our CSR request to a minimum.

We have adopted most of the findings of the Canadian rule set in this guideline. However, our guideline has incorporated the NEXUS criteria as well. We believe the amalgamated rule set will be highly sensitive and better than the performance of a single rule set. In addition, our guideline will provide an evidenced-based system of assessing C-spine injuries in this group of patients. In our opinion, it will be safe and likely to reduce the unnecessary usage of CSR in EDs where junior doctors do not have a set system of assessing CSI in such group of patients.

Evidence Tables

	Professional body, date and country
	Recommendations

	American College of Radiology 2000, USA16
	C-spine radiography is least appropriate in asymptomatic, alert patient with normal physical examination and with or without cervical collar.

	Eastern Association for the Surgery of Trauma (EAST) 1998, USA9
	Trauma patients who are alert, awake, have no mental status changes, no neck pain, no distracting pain and no neurologic deficits need no radiologic studies of cervical spine.

	Office of Emergency Medical and Trauma Prevention, Washington State Department of Health 2000, USA 17
	Adapted from EAST guideline. Instead of 'no neck pain', this has been modified to 'no significant neck pain'.

	Madigan Army Medical Center 2002, USA18
	Clinical clearance may be used to clear C-spine if patient has normal alertness, no intoxication, no distracting injuries, no neck pain, no midline cervical tenderness and no focal neurological deficit.


Guidelines Currently Available

Studies Reviewed

	Author, date and country
	Patient group
	Study type
	Outcomes
	Key results
	Weakness

	Jacobs LM et al, 1986, USA13
	233 patients with trauma to head/neck with all having C-spine radiographs
	Prospective
	C-spine injuries
	Clinical evaluation by senior surgical resident (history & examination), sensitivity 50% and specificity 42% for C-spine injury. C-spine radiograph interpreted by senior surgical resident, sensitivity 46% and specificity 94% for C-spine injury. 
	No appropriate follow-up for misses

	Roberge RJ et al, 1988, USA3
	467 blunt trauma patients undergoing C-spine radiographs
	Prospective
	C-spine injury
	Alert trauma patients with no neck discomfort and no neck tenderness on palpation need C-spine radiography. Complaint of neck pain, sensitivity 100% (CI: 54-100). Neck tenderness on palpation, sensitivity 100% (CI: 54-100%)
	

	Kreipke DL et al, 1989, USA19
	860 patients referred to a Level I ED Radiology Department for suspected C-spine injury
	Prospective
	C-spine fractures
	C-spine fractures associated with respiratory compromise (100%), motor dysfunction (54.5%) and altered sensorium (8.9%) (all p<0.001). No asymptomatic patients had C-spine fractures (n=324).
	No follow-up for misses

	Hoffman JR et al, 1992, USA 2
	974 blunt trauma patients for whom C-spine films requested and data forms completerd
	Prospective
	C-spine fracture
	All patients with a C-spine fracture had at least one of 4 features: midline neck tenderness, intoxication, altered consciousness or painful distracting injury
	Not all patients included

No follow-up of patient to look for misses

	Roth BJ et al 1994, USA 20
	682 blunt trauma patients irrespective of mechanism of injury
	Prospective
	C-spine injury
	None of the patients who were not intoxicated and no neck pain, tenderness or other major injuries (n=96; 14%) had any abnormal C-spine studies
	Not all patients followed-up

? Poor quality

	Hoffman JR et al (NEXUS group), 2000. USA 8
	34069 patients having C-spine radiograph after blunt trauma (NEXUS study patients)
	Prospective, decision instrument validation study
	Clinically significant C-spine injury
	Decision instrument (Alert, no intoxication/distracting injury/neurological deficits/midline cervical tenderness). Sensitivity =99.6% (CI: 98.6-100%)
	

	Viccellio et al, 2001, USA 21
	3065 patients with age <18 for whom C-spine films requested and data forms completed
	Prospective, substudy of NEXUS
	Clinically significant C-spine injury
	NEXUS decision rule, sensitivity 100% (CI:87.8-100%), specificity 19.9% (CI:18.5-21.3). Caution in using decision rule in ≤2 due to small study group.
	

	Stiell IG et al, 2001, Canada 7
	8924 patients with blunt trauma to neck/head, stable vital signs and GCS 15
	Prospective, decision instrument derivation study
	Clinically important C-spine injury
	Decision instrument was derived. Based on 3 main questions: 1) presence of high risk factors 2) presence of low risk factors 3) whether patient able to rotate neck 45 degree left and right. Sensitivity =100% (CI:98-100%), Specificity =42.5 (CI=40-44%)
	Decision rule not yet validated prospectively

Multiple exclusion criteria

	Panacek EA et al, 2001, USA 22
	NEXUS study patients
	Prospective, substudy of NEXUS study
	Clinically significant C-spine injury
	Modification of NEXUS decision instrument by eliminating any one of criteria would markedly reduce the sensitivity
	

	Edwards MJR et al, 2001, Netherlands 23
	1757 patients who had suffered high energy trauma
	Prospective
	C-spine injuries
	No cervical spine injury was missed in a subgroup (n=599) if C-spine radiograph was requested in patients who satisfy low risk criteria {i.e. revised trauma score>10, GCS>12, no extremity fractures or neurological deficits, no injury on radiologic screening (excluding C-spine), not intoxicated, no laboratory abnormalities}
	Very stringent criteria for defining low risk group

	Touger M et al, 2002, USA 24
	2943 geriartric patients (age≥65) from NEXUS study patients
	Prospective, substudy of NEXUS
	Clinically significant C-spine injury
	Sensitivity of NEXUS criteria in geriartric group 100% (CI: 97.1-100%). Rate of CSI doubled in geriartric (4.59%) group when compared to non-geriartric group (2.19%)
	


Abstracts

Appendix

Evidence-based Methodological Process

Clinical Questions
Among the alert and stable blunt trauma patients, who needs cervical spine radiographs? 

If a clinical rule set is possible, can this be applied to all age groups? 

Will this guideline be safe to be used clinically? 

Identification of guidelines
We used an internet-based search for available guidelines in this area. Google search (www.google.com) engine was used. We used the search terms 'cervical spine', 'trauma', 'radiography' and 'guideline'. Two-hundred and seventy webpages were found, of which only 4 were relevant.

Identification of references
A search of the MEDLINE database from 1966 to October 2002 and EMBASE database from 1980 to October 2002 was undertaken. Only English-language citations were retrieved using the search terms of "cervical spine", "trauma" and "radiography". Based on this search strategy, 102 citations were identified from MEDLINE and 52 citations from EMBASE. This search strategy had been used previously by the Eastern Association for the Surgery of Trauma (EAST) group15, although their search was only limited to MEDLINE database over the last 20 years.

The abstracts of these articles were reviewed to identify articles pertaining specifically to cervical radiography in alert and stable blunt trauma patients. Twenty-nine articles were relevant and selected for further review. Of these, 14 articles were either general review (2), letters (3), case report (1), methodology paper (1) or of poor quality (7) based on criteria listed below.

The remaining 15 articles were judged relevant to the question that we intend to address. Among these articles, there was one 'short cut' review (i.e. a best evidence topic report from Manchester Royal Infirmary). Handsearching was undertaken to ensure that our search strategy did not miss any suitable articles. Five articles 17-19 20,21 were added to our final search results, making a total of 19 articles and a 'short cut' review, together with 4 guidelines, as our evidence base for guideline development.

Quality of references
Previously used criteria for selection of articles for the development of cervical spine radiography guideline were used15. These criteria were essential to identify high-quality articles regarding cervical spine radiography:

1. Study population > 100 patients 

2. Well-defined population at risk 

3. Prospective study 

4. Description of the specialty or specialties of the physicians charged with interpreting the radiographic studies 

5. Specific description of the studies obtained 

Grading of research articles
The selected articles were then graded for levels of evidence and recommendations for our guideline were graded based on the "Grades of Recommendation" developed by the Centre for Evidence-Based Medicine at Oxford University, http://www.cebm.net/levels_of_evidence.asp
Personal communications
With the derivation of the Canadian c-spine rule set, we were expecting that Prof. I. Stiell's team would be conducting validation studies of their rules. We communicated with Prof. I. Stiell who provided us with details of the results of their validation studies of both Canadian and NEXUS rule sets in the Canadian setting, which have been presented at the Society for Academic Emergency Medicine, St. Louis, Michigan, USA in May 2002. The details of these abstracts are given in the 'evidence table' section.
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Disclaimer
This guideline has been developed by clinicians and its content has been reviewed by the Clinical Effectiveness Committee of the British Association for Emergency Medicine. Guidelines cannot always contain all the information necessary for determining appropriate care and cannot address all individual situations, therefore individuals using these guidelines must ensure they have the appropriate knowledge and skills to enable interpretation. Guidelines can never substitute for sound clinical judgement. This guideline may not reflect changes in clinical practice that have occurred since it was last reviewed.
