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Predictive Factors for Cervical Spine Injury in

Patients with Minor Head Injury

Chul Woo Park, M.D., Ae Jin Sung, M.D., Jun Ho Lee, M.D., Seong Youn Hwang, M.D.

Departments of Emergency Medicine, Masan Samsung Hospital,
Sungkyunkwan University School of Medicine, Masan, Korea

Purpose: This study aimed to determine new criteria for detecting independent factors with high sensitivity
in cases of cervical spine injury. We compared the sensitivity, the specificity, and the false negative predictive
value (NPV) of plain radiographs with those of computed tomography for cervical spineinjury in patients with

minor head injury.

Methods: We retrospectively reviewed the cases of 357 patients who underwent both cervical plain radi-
ographs and computer tomography from January 2006, to September 2008. Patients were divided into two
groups:. the cervica spine injury group and the no cervical spine injury group. New criteria were organized
based on variables that had significant differencesin the logistic regression test.

Results: Among the 357 patients, 78 patients had cervical spine injuries. The average age was 43.9+15.2

yrsold, and the male-to-female ratio was 1.90. The most common
dents. There was a significant difference in loss of consciousness,
deficit, posterior neck tenderness, and abnormality of the cervical

mechanism of injury was motor vehicle acci-
Glasgow Coma Scale (GCS)=14, neurologic
plain radiographs between the two groups on

the logistic regression test. New criteria included the above five variables. If a patient has at least variable, the
area under the ROC curve of the new criteria was 0.850, and the sensitivity and the false NPV were 87.2% and

5.2%, respectively.

Conclusion: New criteriaincluded loss of consciousness, GCS=14, neurologic deficit, posterior neck tender-
ness, and abnormality of the cervical plain radiographs. If the patient had at least 1 variable, he or she could
have a of cervical spine injury with a sensitivity of 87.2% and afalse NPV of 5.2%. (J Korean Soc Traumatol

2009;22:154-60)
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55 AAA T FE 4 TE, oA €Tl AN E}tTH(Table 3).
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Table 1. Characteristics of the Patients
Cervicd spineinjury (N*=78) No injury (N*=279) P-value
Sex
Male 59 (75.6%) 175 (62.7%) 0.034
Female 19 (24.4%) 104 (37.3%)
Age (years) 475+16.7 429+14.6 0.049
Mechanism of injury

MVA' 38 (48.7%) 171 (61.3%)

Bicycle 6 ( 7.7%) 7 ( 2.5%)

Fall 16 (20.5%) 41 (14.7%)

Assault 1( 1.3%) 5( 1.8%) 0.221

Pedestrian 4( 5.1%) 18 ( 6.5%)

Motorcycle 7 ( 9.0%) 21 ( 7.5%)

Blunt 6( 7.7%) 16 ( 5.7%)

GCs?

15 60 (76.9%) 247 (88.5%) 0.009

14 18 (23.1%) 32 (11.5%)

ISS 11.4+83 55+51 0.000

* N: number of patients, * MV A: motor vehicle accident, ¥ GCS: Glasgow comascale, * ISS: Injury Severity Score
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Table 2. Vital sign, Symptom, Physical examination, Plain radiographs of the patients

Cervical spineinjury (N*=78) No injury (N*=279) P-value
Vital sign
SBP' (mmHg) 126.8+23.3 128.6+19.4 0.466
DBP* (mmHg) 80.5+15.8 83.0+12.9 0.388
Heart rate (beats/min) 84.2+15.8 79.3+10.0 0.019
Respiratory rate (beats/min) 18.8+23 189+43 0.788
Body temperature (° C) 36.3+0.4 36.3+1.1 0.622
Oxygen saturation (%) 95.9+3.8 97.1+26 0.276
Symptom
Loss of consciousness 10 (12.8%) 13 ( 4.7%) 0.016
Neck pain 75 (96.2%) 265 (95.0%) 1.000
Neurologic symptom 37 (47.4%) 75 (26.9%) 0.001
Headache 40 (51.3%) 112 (40.1%) 0.079
Nausea 0 (0%) 15 ( 5.4%) 0.049
Vomiting 2( 2.6%) 10 ( 3.6%) 1.000
Dizziness 3( 3.8%) 15 ( 5.4%) 0.773
Physical Examination
Posterior neck tenderness 48 (61.5%) 36 (12.9%) 0.000
Neurologic deficit 36 (46.2%) 22 ( 7.9%) 0.000
External wound 20 (25.6%) 54 (19.4%) 0.226
Abnormality of the cervical plain radiograph
Anteroposterior 9 (11.5%) 0 (0%) 0.000
Lateral 38 (48.7%) 28 (10.0%) 0.000
Odontoid 6( 7.7%) 0 (0%) 0.000
Total* 44 (56.4%) 28 (10.0%) 0.000

* N: number of patients, T SBP: systolic blood pressure, ¥ DBP: diastolic blood pressure, * Total: a positive finding if there are at
least one or more abnormality findings in three cervical spine plain radiographs

Table 3. Comparison sensitivity, specificity, false negative predictive value of radiographic tools

Cervical spine plain radiographs

Anteroposterior Lateral Odontoid Total*
Sensitivity 11.5% 48.7% 7.7% 56.4%
Specificity 100% 90.0% 100% 90.0%
False NPV 19.8% 13.7% 20.5% 11.9%

* Total: a positive finding if there are at least one or more abnormality findings in three cervical spine plain radiographs, ¥ NPV:
negative predictive value,.

Table 4. Multivariate logistic regression of the patients with cervical spineinjury

95.0% CI* of oddsratio

Coefficient P-value Oddsratio Lower Upper
Loss of consciousness 0.971 0.089 2.641 0.862 8.088
GCS'=14 1.149 0.006 3.156 1.401 7.110
Neurologic deficit 1.337 0.001 3.807 1772 8.180
Posterior Neck Tenderness 1.601 0.000 4.958 2.490 9.868
Abnormality of cervical plain radiographs (total *) 1.957 0.000 7.079 3.528 14.204

* Cl: Confidence interval, ¥ GCS: Glasgow coma scale, * total: a positive finding if there are at least one or more abnormality
findings in three cervical spine plain radiographs
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