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Question: Which clinical decision rule, Nexus or Canadian C-Spine, is better in evaluating 
who needs imaging for cervical spine injuries in blunt trauma?

More than 13 million patients annually are evaluated for a cervical spine injury in US 
and Canadian Emergency departments. Physicians have a low threshold in imaging these 
patients as a delayed diagnosis can lead to severe neurologic disability or death. Less than 3% of
patients will be found to have clinically important cervical spine injuries following blunt trauma
leading to unnecessary healthcare costs.  Additionally, patients will have longer periods of 
discomfort while wearing a C-collar waiting for their imaging.

Two clinical decision rules have been developed to assist in deciding which patients do 
not need radiographs: the National Emergency X-Radiography Utilization Study (NEXUS) 
Low-risk Criteria (Table 1) and the Canadian C-Spine Rule (CCR) [Figure 1]. The NEXUS 
study was first described in 1992 and has been well-validated with a sensitivity of 99.6% and a
specificity of 12.9%.  As it only involves five criteria and can be applied to all patient 
populations it is more commonly utilized by physicians in the US.  The CCR is more complex 
requiring the patient to have a GCS of 15, stable, with a focus on mechanism of action and 
includes a range of motion.

In 2012, Michaleff et al. performed a systematic review evaluating the accuracy of the 
two rules. An analysis of 15 studies revealed that both rules had a high sensitivity. The majority 
of the studies were validation studies but indicated that there was one direct comparison study 
that found that CCR had a higher sensitivity and thus recommended the use of the CCR.

The systematic review referred to a paper published in 2003 in the NEMJ. Stiell et al., 
who developed the CCR, performed a prospective cohort study in nine Canadian EDs 
comparing the two decision rules. Primary outcomes were cervical spine injury defined as any 
fracture, dislocation, or ligamentous instability unless they were “osteophyte avulsion, a 
transverse process not involving a facet joint, a spinous process not involving lamina, or simple 
vertebral compression < 25%.” The study enrolled 8,283 patients and 169 were found to have 
clinically important c-spine injuries. The NEXUS criteria had a lower sensitivity and specificity 
of 90.7% and 36.8% while the CCR was 99.4% and 45.1%.  The effect on proportion of 
patients needing imaging was 55.9% for CCR and 66.6% for NEXUS. There are many 
limitations to this study however. The study was performed in Canada and may not be 
applicable to the US. Not all of the patients underwent imaging as Canadian physicians do not 
typically image low-risk patients and thus required utilizing a “proxy outcome assessment tool” 
which included a phone survey and follow-up imaging if symptomatic. This would not occur in 
the US. They note that the reliability of physician’s interpretation of the rules favored the CCR 
but many were not comfortable with testing range of motion and these were considered 
“indeterminate” (845 patients).

These studies show that the CCR has a higher sensitivity than NEXUS and that it will 
reduce the number of patients needing imaging. However, a clinical decision rule must also be 
evaluated on its practicality of use. There is an extremely low threshold for imaging blunt 
trauma patients, as most physicians are unwilling to miss any clinically important injuries given 



the severe disabling consequences or any possibility of litigation. The CCR does not apply to all
patient populations, is more complex, and requires evaluating range of motion. Therefore, I 
believe ED physicians will still utilize NEXUS, if any decision rules.
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