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Use of X-rays to diagnose Cervical Spine Injuries 
Part 1: Who Needs Imaging? 
Because failure to diagnose acute cervical spine injury (CSI) could lead to neurologic disability, cervical 
spine x-rays are often ordered for fear of missing something (anticipatory regret) even when the clinical 
suspicion of CSI is considered to be low.  Actual CSI is relatively rare, seen in only 2 to 3 percent of 
patients x-rayed for blunt trauma to the spine.  Since the other 97 to 99 percent of cervical spine x-rays 
are normal, this approach is costly and subjects patients to excess radiation exposure.  
 
Researchers involved in the National Emergency X-Radiography Utilization Study (NEXUS) 
prospectively studied the use of x-rays for CSI in 34,069 patients with blunt trauma seen at 21 
emergency departments.  The study included a broad range of patients, with an age range of one to 101 
years, and intoxicated patients were included.  The NEXUS criteria correctly identified 810 out of 818 
patients (99.0 percent) with C-spine injury, and 576 out of 578 patients (99.7 percent) with clinically 
significant injury, but with only a12.9% specificity (high false positive rate).  
 
Panacek, E.A. et al. "Test performance of the individual NEXUS low-risk clinical screening criteria 
for cervical spine injury." Annals of Emergency Medicine 38(1), pp. 22-25. 

A protocol for reducing unnecessary x-rays for patients with blunt trauma to the spine requires criteria for 
identifying patients at low risk for cervical spine injury.  To accomplish this, NEXUS researchers identified 
five low-risk criteria.  They concluded that cervical spine x-rays are indicated for trauma patients unless 
they meet all of the following criteria: no posterior midline cervical spine tenderness, no evidence of 
intoxication, normal level of alertness (for example, no disorientation or failure to remember or recall 
items), no focal neurologic deficit, and no painful distracting injuries (for example, long bone fracture or 
large burns that would impair the patient's ability to note spinal injuries).  
 
Overall, these criteria were more than 99% sensitive for CSI and almost 100 percent sensitive for 
clinically significant CSI among NEXUS patients.  All but 8 of the 818 NEXUS patients with CSI and all 
but 2 of the 578 patients with significant CSI were identified by using these five criteria for identifying 
blunt trauma patients who are at low risk for CSI.  But all of the criteria are needed if the decision 
instrument is to retain high sensitivity.  Eliminating any single criterion would have resulted in the failure 
to identify some injuries 
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Stiell IG, et al. The Canadian C-Spine Rule versus the NEXUS low-risk criteria in patients with 
trauma. N Engl J Med 2003;349:2510-8. 

The Canadian C-Spine Rule shown in Figure 1 on the right was prospectively validated in 8,283 
Canadian patients and was compared to the NEXUS criteria in a large clinical trial conducted in the same 
hospitals and with the same physicians as the original Canadian C-Spine Rule study.  In this study 
compared to the NEXUS criteria, the Canadian C-Spine Rule appeared more sensitive (99.4 versus 90.7 
percent) and more specific (45 versus 37 percent) in the selected population which excluded children 
and intoxicated patients.  The comparison study used different wording than NEXUS used in its original 
study.  Among the 8,283 patients, 169 (2.0 percent) had clinically important cervical-spine injuries.  In 
845 (10.2 percent) of the patients, physicians did not evaluate range of motion as required by the CCR 
algorithm because they were afraid to move the patient’s neck.  In an analyses that excluded these 
indeterminate excluded cases, the CCR was more sensitive than NEXUS (99.4 percent vs. 90.7 percent, 
P<0.001) and more specific (45.1 percent vs. 36.8 percent, P<0.001) for injury, and its use would have 
resulted in lower radiography rates (55.9 percent vs. 66.6 percent, P<0.001).  But reducing unnecessary 
films is a goal trumped by concerns for patient safety (they feared rotating 10%). 
 
Either decision rule may do, but perhaps the very cautious ED practitioner could 1st apply the 
NEXUS rule to determine if C-spine films are indicated then confirm that there is no need to do 
films by executing the Canadian C-spine Rule protocol?  Part 2 will address what studies to do. 
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