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Introduction

Cervical spine injury, which consists of cervical spine 
fracture, dislocation, dislocation-fracture and cervical spinal 
cord injury with or without cervical spine injury, is severe 
trauma that can be fatal. Its prevalence has been reported to 
be 19–88 patients per 100,000 (1), accounting for 19–51% 
of all spinal injuries. Its major causes are falls from heights 
and traffic accidents (2-5).

Two nationwide surveys for spinal cord injury have 
been conducted in Japan (6,7); however, the survey was 

subsequently suspended. Therefore, updated information 
about cervical spine injuries was unavailable. To accelerate 
trauma research, the Japan Trauma Data Bank was 
founded in 2000 as the very first nationwide database of 
various kinds of trauma. Its registration is based on the 
Abbreviated Injury Score (AIS), which is an anatomically 
based, consensus derived, global severity scoring system 
that classifies an individual injury by body region according 
to its relative severity on a 6-point scale (1= minor and  
6= maximal)  (8) .  The AIS provides  s tandardized 
terminology to describe injuries, and it ranks injuries by 
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severity. The current AIS users, all of which may influence 
public policy, include the following: health organizations for 
clinical trauma management, outcome evaluation and case 
mix adjustment purposes; motor vehicle crash investigators 
for identifying the mechanism of injury and improving 
vehicle design; and researchers performing epidemiological 
studies and systems development. The Japan Trauma Data 
Bank includes all types of cervical spine injuries.

The aim of the present study was to provide an 
update on cervical spine injury in Japan, the prevalence 
of cervical spine injury and its age distribution, and 
the causes and mortality rate in Japan using the Japan 
Trauma Data Bank.

Methods

Patients coded as having a cervical spine injury included 
those with a fracture, dislocation, or fracture-dislocation 
of the cervical spine and cervical spinal cord injury; their 
data were extracted from the Japan Trauma Data Bank from 
2004 to 2013, which consisted of a total of 152,722 patients. 
The number of patients, their age distribution and causes of 
injury were analyzed amongst the patients with AIS coding 
associated with cervical spine injuries.

Next, we extracted data for patients with an AIS coding 
of cervical spine injuries as a main disease, excluding 
patients with multiple trauma, to do a calculation of the 
mortality rate of cervical spine injuries. The mortality rate 
caused by cervical spine injuries was calculated as follows: 
the number of dead patients with an AIS code of cervical 
spine injury as a main disease was divided by the number 
of patients with an AIS code of cervical spine injuries. The 
age distribution of the dead patients with an AIS code of 
cervical spine injuries as a main disease and the mortality 
rate were analyzed.

To compare the mortality rate of cervical spine injury 
between aged patients and non-aged patients, we first 
calculated the cut-off value of the receiver-operator 
coefficient analysis for the mortality rate and age distribution. 
Next, we compared the mortality rate between patients who 
were over and under the cut-off age.

Results

The total number of patients with an AIS code of cervical 
spine injuries was 12,116. The age distribution of patients 
with cervical spine injuries in descending order of frequency 
was as follows: 60–69 years (n=2,736), 70–79 years (n=2,314), 
and 50–59 years (n=1,821) (Figure 1). The most common 
causes of cervical spine injuries were falls from a height  
(51% of all patients) and traffic accidents (42% of all patients).

The number of patients with an AIS code of cervical 
spine injuries as a main disease was 8,982, and most of those 
patients were in their 60’s. The total number of patients 
who died from a cervical spine injury was 668. The peak age 
range for the largest number of patients who died from a 
cervical spine injury was 70–79 years  (Figure 1). The ROC 
analysis revealed that the cut-off value for the mortality rate 
was 70 years of age. Therefore, we compared the mortality 
rate between patients under 70 years old and those over 70 

Figure 1 Age distribution of the patients with cervical spine 
injuries as a main disease and the number of death related to 
cervical spine injuries.
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years old. The number of deaths was 354 out of 6,062 in 
patients under 70 years old compared with 314 out of 2,805 
in patients over 70 years old, showing a tendency to be 
higher in the older patients (Table 1, P=0.09).

Discussion

The present study is the first to show the age distribution 
for cervical injuries in Japan. The present data showed that 
the peak age range for cervical injury was 60–69 years. This 
observation is in line with previous reports describing that 
the number of cervical injuries in elderly people, in whom 
injury could be caused by relatively low energy trauma, is 
larger than in the younger population (9,10).

As for the etiology of cervical spine injuries, previous 
reports described the main causes as falls from a height 
and traffic accidents (4,5). Similar to the previous reports, 
the present data also showed that falls from a height (51%) 
and traffic accidents (42%) were the main causes of cervical 
spine injuries.

To calculate the mortality rate in the present study, 
patients classified as having a cervical injury as a main 
lesion were assessed; this approach was used because 
cervical injury often occurs concomitantly with multiple 
injuries, which could possibly interfere with the results of a 
mortality calculation (11). The age distribution of patients 
classified as having a cervical injury as a main lesion was 
similar to that of the entire patient population, and peak 
age for these lesions occurred in the 60’s. This observation 
repeatedly indicated that cervical injury in elderly people 
can be induced by relatively low energy trauma compared 
with a younger population, because cervical spine injury in 
a younger population often occurred concomitantly with 
multiple trauma.

The mortality rate tended to be higher in patients older 
than 70 years in the present study. There is controversy 
about the mortality rate of cervical spine injuries in elderly 
patients. Golob et al. reported that isolated cervical spine 

fracture with or without spinal cord injury in the elderly 
showed significant unfavorable outcomes and a high 
mortality rate (12). In contrast, Harris et al. reported 
that there was no significant difference in the 1-year 
mortality rate between patients in their 60s and those over  
79 years old (13). Xing et al. described in their systematic 
review that pre-existing comorbidities, age and spinal cord 
injury are strong predictors for mortality after cervical 
spine injuries in the elderly (14). In this systematic review, 
there is a significant dispersion of patient populations in the 
papers analyzed, in which the mortality rate varies from 6% 
to 38.5%. Therefore, the discrepancy between the present 
results and the previous ones can possibly be attributed to 
the difference in patient populations included in the data.

There are several limitations in the present study. Firstly, 
we could not detect the cause of death from the datasets. 
Next, the possible influence of comorbidities on outcomes 
could not be precisely assessed in the datasets. Finally, 
neurological impairment concomitant with cervical spine 
injuries, which is one of the main determinants of the 
mortality rate of cervical spine injury in the elderly, could 
not be detected by the database search. Those limitations 
are attributed to the nature of the database, severely limiting 
the implications of the present results for clinical practice.

Conclusions

The present results showed that the peak age range for 
cervical injury was 60–69 years. The data also showed that 
falls from a height (51%) and traffic accidents (42%) were 
the main causes of cervical spine injury. The mortality rate 
tended to be higher in patients over 79 years old. More 
precise data collection should be performed in the near 
future for a more precise investigation of cervical spine 
injuries.
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Table 1 Mortality rate of patients with cervical spine injuries as a 
main disease

Variables
Age 

0–69 70–99

Number of deaths 354 314

Number of patients 6,062 2,805

Mortality rate (%) 5.84 11.19
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