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NEXUS and the Canadian Cervical Spine Rule as a Screening Tool for Computed
Tomography Evaluation in Patients with Cervical Spine Injury

Yang Hwan Choi, M.D., Junho Cho, M.D., Minhong Choa, M.D., Yoo Seok Park, M.D.,
Hyun Soo Chung, M.D., and Sung Pil Chung, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine

Purpose: National Emergency X-Radiography Utilization Study (NEXUS) criteria and the Canadian
Cervical Spinerule (CCR) are commonly used in cervical trauma patients to determine whether a plain cervical
X-ray should be performed. However, plain cervical X-rays are so inaccurate that cervical spine computed
tomography (CT) is often considered as a screening test. We studied the usefulness of the NEXUS criteria and
the CCR for determining the need for a CT evaluation in the emergency department (ED).

Methods: This prospective observational study was conducted from January 2007 to March 2008. Plain X-
ray and CT scans of the cervical spine were performed on blunt trauma patients with neck pain. The relevancy
of CT was examined using the NEXUS criteria and the CCR. Sensitivity, specificity, positive predicted value,
and negative predicted value analyses were performed to diagnose the cervical spineinjury.

Results: During the study period, 284 patients were enrolled in this study. The sensitivity, specificity, posi-
tive predicted value, and negative predicted value of the NEXUS criteria were 87.5%, 1.1%, 5.0%, and 60.0%
respectively, while those of the CCR were 87.5%, 8.2%, 5.3%, and 91.6%. There were two missed fracture
cases when the NEXUS criteria and the CCR were applied independently, however, no cases were missed
when both were applied.

Conclusion: This study suggests the NEXUS and the CCR in combination can be used as aguideto CT eval-
uation for cervical spineinjury in the ED. (J Korean Soc Traumatol 2008;21:15-21)
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4840

Total Patients

Excluded patients

4556
(No NEXUS, CCR indicated: 4327,
age<16 years: 229)

284

Included patients

NEXUS: 24

Fracture 2
Cord injury O
No abnormality
22

NEXUS & CCR: 255

Fracture 11
Cord injury 2
No abnormality 242

CCR: 5

Fracture 2
Cord injury O
No abnormality 3

Fig. 1. Theresult of imaging studies of the patients according to the NEXUS criteria and Canadian cervical spinerule
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Table 1. Characteristics of 284 study patients
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s
T A

Characteristics Vaue %
Age (Mean= standard deviation) 39.8+15.0
Range 16~87
Male (n) 183 64.4
Timefrom injury to arrival (hr) 3.8+10.7
Chief complaint (n)
Neck pain 123 43.3
Mental change 39 13.7
Motor change 7 25
Sensory change 25 8.8
Other site pain 87 30.6
Others 3 11
Vector
MVA* 116 40.8
Pedestrian accident 38 13.3
Motorcycle accident 36 126
Falling down 27 9.5
Slip down 26 9.1
Rolling down 6 21
Fall onto head 8 28
Head struck 19 6.6
Others 8 28
Neurologic abnormality
Mental change 33 11.6
Motor change 13 4.6
Sensory change 33 11.6
Motor and sensory change 12 4.2
No abnormality 193 68
Disposition
Discharge 191 67.3
Admission 46 16.2
Operation 2 0.7
Transfer 45 15.8
Final diagnosis
Cervical sprain 267 94
Cervical cord injury 2 0.7
Cervical fracture 15 53

*MVA: Motor vehicle accident
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Table 2. The number of patients with each NEXUS* criteria
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NEXUS criteria n %
Midline cervical-spine tenderness 184 64.8
Evidence of intoxication 16 5.6
Altered level of alertness 36 12.7
Focal neurologic deficit 76 26.8
Painful distracting injuries 102 35.9
*NEXUS: National Emergency X-Radiography Utilization Study.
Table 3. The number of patients with each Canadian cervical spinerule
Canadian C-spine Rule n %
Age 65 or older 14 4.9
Dangerous mechanism 68 239
Paresthesias in extremities 76 26.8
No Simple rear-end motor vehicle collision 9 3.2
Supine position during examination 26 9.2
No ambulatory at any time 26 9.2
Immediate onset of neck pain 2 0.7
Midline cervical-spine tenderness 184 64.8
No able to rotate neck 9 3.2
Table 4. Comparison of interpretation of radiography and CT*
CT*
Abnormal Normal
Simple X-ray Abnormal t 4 0
Normal 12 268
*CT: computed tomography, 'Abnormal includes the cervical fracture and/or dislocation
Table 5. Diagnostic performances of NEXUS* and CCR' to diagnose C-spine injury
Sensitivity Specificity PPVt NPV* Accuracy
NEXUS* 0.875 0.011 0.050 0.600 0.059
CCR! 0.875 0.082 0.053 0.916 0.126
NEXUS*+CCR'  1.000 0.000 0.183 0.000 0.183

*NEXUS: National Emergency X-Radiography Utilization Study,

TCCR: Canadian cervical spinerule, *PPV: positive predictive value, ‘NPV: negative predictive value
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