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Demographic and clinical characteristics of patients
with traumatic cervical spinal cord injury: a Turkish
hospital-based study

Ü Güzelküçük, S Kesikburun, Y Demir, B Aras, E Özyörük, B Yılmaz and AK Tan

Study design: Retrospective study.
Objectives: To determine the demographic and clinical characteristics of patients with cervical spinal cord injury (CSCI) admitted to a
single Center.
Setting: Turkish Armed Forces Rehabilitation Center, Ankara, Turkey.
Methods: The medical records of all patients with spinal cord injury admitted from January 2009 to December 2013 were screened.
Variables of each patient with cervical injury (CSCI), such as age at the time of injury, gender, etiology, degree and level of neurological
impairment, associated injuries, surgical stabilization and length of rehabilitation stay (LOS), were analyzed.
Results: In all, there were 804 patients with traumatic spinal cord injury (SCI) during the 5-year study period, of which 562 (69.9%)
were paraplegic and the remaining 242 (30.1%) had a CSCI (C1–C8) and were included in the study. Among the CSCI patients, 80.6%
were male (male:female ratio is 4.15:1), mean age at the time of injury was 32.58±14.71 years (range: 4–79 years), the largest age
group was 16–30 years (n=117, 48.3%), followed by 31–45 years (n=70, 28.9%). Motor vehicle accident (MVA) was the most
common cause of injury (49.2%), followed by falls (21.5%) and diving accidents (18.2%). Low CSCI (C5–8; 61.2%) and incomplete
injury (55%) occured more often than high CSCI (C1–4) and complete injury. In total, 202 (83.5%) patients underwent surgical
stabilization. Thirty-seven (15.3%) had associated injuries.
Conclusion: The present findings show that most of the CSCI patients were aged 16–30 years. In addition, based on the frequency of
the causes of injuries we think that prevention efforts should mainly focus on MVA, falls and diving accidents.
Spinal Cord (2015) 53, 441–445; doi:10.1038/sc.2014.211; published online 9 December 2014

INTRODUCTION

Cervical spinal cord injury (CSCI) is often more debilitating and with
more catastrophic consequences if compared with other SCIs. The
most devastating aspects of CSCI are represented by impairment of
upper extremity function that is very important for independence in
daily life1 and an increased risk of respiratory failure2 that can be
severe and life threatening. These impairments, which require
intensive care,3 are strongly associated with morbidity and
mortality.1,4,5 CSCI constitutes a great clinical challenge for patients,
as well as their families and rehabilitation team—the treatment and
management of which is extremely expensive.3,4,6

As CSCI results in life-long severe disability, it is crucial to identify
its clinical characteristics in order to improve prevention and
treatment strategies. The present study aimed to determine the
demographic and clinical characteristics of CSCI patients admitted
to the Turkish Armed Forces (TAF) Rehabilitation Center and to
provide a contribution to the guidance for the implementation of
preventive measures.

MATERIALS AND METHODS
The study protocol was approved by the Gülhane Military Medical Academy
Ethics Committee. The medical records of all patients with SCI admitted to the

TAF Rehabilitation Center, Ankara, Turkey, during a 5-year period (2009–
2013) were reviewed. TAF Rehabilitation Center is the leading institution
offering primary comprehensive rehabilitation for patients with SCI in Turkey.
Demographic and clinical data for each patient with CSCI, including age at

the time of injury, gender, etiology, degree and level of neurological impair-
ment, associated injuries, surgical stabilization of the cervical spine and length
of rehabilitation stay (LOS), were analysed.
Causes of injury were grouped as motor vehicle accident (MVA) that

included pedestrians hit by a vehicle, falls, that included both simple falls (from
ground level) and falls from a height, gunshot injury, violence, fall of weight,
diving and sports injuries. The extent of injury was classified based on the
ASIA-ISCoS International Standard of Neurological Classification of Spinal
Cord Injury.7 Patients were divided into two groups based on the neurologic
level of injury: high (C1–4) tetraplegia and low (C5–C8) tetraplegia. They
were also divided into six age groups based on age at the time of injury,
as follows: 0–15, 16–30, 31–45, 46–60, 61–75 and ⩾ 76 years.
Statistical analysis was performed using SPSS v.15.0 for Windows (SPSS Inc.,

Chicago, IL, USA). Continuous variables are presented as mean± s.d. and range
(min.–max.), and categorical variables are shown as frequency and percentage.
Descriptive statistics were used to analyze the demographic characteristics.
Categorical variables were analyzed using the χ2 test. The normality of the
distribution of numeric variables was examined using the Kolmogorov–
Smirnov test. Differences between groups were determined via the Mann–
Whitney U-test for two groups and the Kruskal–Wallis for ⩾ 3 groups because
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of the non-normal distribution of data. Multiple linear regression analysis was
used to identify independent predictors of LOS. The level of statistical
significance was set at Po0.05.

RESULTS

In all, 804 patients with traumatic SCI admitted during the 5-year
study period (January 2009–December 2013) were identified, of which
562 (69.9%) were paraplegic and 242 (30.1%) had a CSCI (C1–C8).
These last were included in the study. Among the CSCI patients,
80.6% were male and 19.4% were female (male:female ratio is 4.15:1).
The mean age at the time of injury was 32.58± 14.71 years (range:

4–79 years). The mean age of the male patients (31.94± 13.98 years)
was lower than that of the female patients (35.26± 17.28 years);
however, the difference was not significant (P= 0.281). As shown in
Figure 1, most of the patients were aged 16–30 years (n= 117, 48.3%)
at the time of injury, followed by the group of 31–45 years (n= 70,
28.9%). There was a significant difference in the age group between
the sexes (P= 0.029); however, the mean age was similar in both
groups (P= 0.281) (Table 1).
The most common cause of CSCI was MVA (49.2%), followed by

falls (21.5%) and diving accidents (18.2%). In all the age groups,
except the ⩾ 76-year group, MVA was the predominant cause of
injury. A significant difference in etiology was observed among the age
groups (Po0.001). The majority of falls were falls from a height
(76.9%). Simple fall-related CSCI was more common in those aged
⩾ 46 years at the time of injury (83.3%). The rate of falls among male
and female patients was roughly equal. Diving accident-related CSCIs
were most common (79.5%) in the 16- to 30-year group and in male
patients (95.5%).
There was a significant difference in CSCI etiology between the

male and female patients (P= 0.004). Distribution of CSCI patient
characteristics according to etiology is shown in Table 2.
The level of CSCI exhibited bimodal distribution, with a peak at C4

(35.1%), and a second smaller peak at C5 (27.7%) (Figure 2). In terms
of the severity of injury, 109 (45%) patients had complete tetraplegia,
and 133 (55%) had incomplete tetraplegia. When compared with low
CSCI patients, high CSCI patients were more likely to have complete
lesion (54.3 versus 39.2%, P= 0.022) (Table 3). The most common
etiology in cases of complete lesion was MVA (44%), followed by
diving accident (21.1%), and fall from a height (19.3%).

Complete injury was most common in the 16- to 30-year group.
Complete injury was more common than incomplete injury in
patients with C4 CSCI (Table 4). There were no any differences in
the level or severity of injury based on etiology (P40.05).
Of all the patients, 16 (6.6%) had ⩾ 1 upper or lower extremity

fractures, 11 (4.5%) had a thoracic injury, 7 (3.1%) had a head injury
including skull fracture, intracranial hemorrhage and brain contusion,
1 (0.4%) had an amputation and 2 (0.8%) had other injuries (aortic
injury and splenic rupture).
Surgical stabilization of the spine was performed in most of the

patients (83.5%). Such treatment was adopted at the highest in diving
accident (95.5%), with no statistical difference between low and
high CSCIs.
The mean LOS was 66.78± 52.65 days. The only variable that

strongly predicted longer LOS via multiple linear regression analysis
was high CSCI (P= 0.008) (Table 5).

DISCUSSION

To the best of our knowledge, the present study is one of the largest on
patients with CSCI and is the first to focus on these unique patients in
Turkey. We think that the present findings may provide a compre-
hensive picture of Turkish CSCI patients because the TAF Rehabilita-
tion Center treats SCI patients from all regions of Turkey.

The proportion of tetraplegia
In earlier studies CSCIs have been reported to represent a wide range
of percentage among the total SCIs. In our study, they accounted for
30.1% of the total SCI, and this percentage is lower than that reported
in developed countries (41.6–75%).3,8–11 Such low percentage is
similar to that reported in earlier studies performed in Turkey and
other developing countries (4.8–47.2%).8,12–15 It has been reported
that the incidence of tetraplegia increases with age, being more
frequent in individuals aged ⩾ 60.3,9,10,16 The geriatric age group
(aged ⩾ 65 years) currently accounts for only 7.7% of the total
population in Turkey (http://www.tuik.gov.tr/). The TAF Rehabilita-
tion Center does not admit CSCI patients with serious pressure sores
or respiratory failure, including patients with tracheostomy or
ventilator dependence. The low percentage of CSCI patients in the
present study might have been associated both with the TAF
Rehabilitation Center admission policy and the relatively small elderly
population in Turkey.

Age
Traumatic SCI has been previously reported to have a bimodal
distribution, with a peak age-specific incidence involving young adults,
and a second smaller peak in the older population.10,11 In the present
study the mean age at the time of CSCI was similar to that reported by
Frielingsdorf and Dunn4 (34.6 years). Our findings show that fewer
children and old individuals had CSCI compared with other age
groups. Pickett et al.11 and Fredø et al.17 reported that the incidence of
patients aged 460 years with CSCI was 26.5% and 54.5%, respectively,
which are much higher than that observed in the present study (6.2%).

Gender distribution
Previous studies reported that males have a much higher risk of
traumatic SCI than females.4,8,9,12,13 In the present study CSCI in
males was almost four times higher than in females, which is
consistent with other studies conducted in Turkey.12,13 Across all
age groups, the male:female ratio was the lowest in the 0- to 15-year
group (1.2:1) and in patients aged 60 years (1.5:1); conversely, the
16- to 30-year group had the highest male:female ratio (5.9:1). For allFigure 1 Age distribution of patients with cervical spinal cord injury.
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causes of injury male patients outnumbered female patients, and the
male:female ratios were as follows: diving accident: 21:1; falls: 4.2:1;
MVA: 2.4:1.

Etiology
MVA and falls combined have been reported to be most frequent
etiology in CSCI,4,5,11 as it was observed in the present study, in which
the most frequent etiology was MVA (49.2%). Although MVA-related
CSCI was more common in males than in females (70.6% versus
29.4%), they represent the most frequent cause of injury involving
female individuals (74.5% versus 43.1%). We think that these findings
are related to Turkey’s sociocultural structure. Most of the females are

housewives or they are employed in relatively less dangerous jobs and
their participation in high-risk activities is lower than those of men.
Therefore, females are less prone to non-MVA-related SCI. Falls were
the second most frequent etiology of CSCI in the present study
(21.5%), and falls from a height predominated (77%). Patients with
fall-related injuries tended to be older.10,17 Simple fall-related CSCI
accounted for 5% of all cases, a relatively low percentage that was
consistent with the number of patients aged 60 years.
The third most common cause of CSCI was diving into shallow

water, which is not surprising in consideration of Turkey’s extensive
shoreline. Thompson et al.18 reported that diving-related CSCI
accounted for only 3.1% of all causes of injury, but that diving

Table 1 Demographic and clinical profile of patients with cervical spinal cord injury

Male (n=195) Female (n=47) P-value

Age (years) mean± s.d. 32.58±14.71 (4–79) 31.94±13.98 (4–78) 35.26±17.28 (12–79) 0.281

Age group (years), n (%) 0.029

0–15 11 (4.5) 6 (3.1) 5 (10.6)

16–30 117 (48.3) 100 (51.3) 17 (36.2)

31–45 70 (28.9) 56 (28.7) 14 (29.8)

46–60 29 (12) 24 (12.3) 5 (10.6)

61–75 12 (5) 7 (3.6) 5 (10.6)

475 3 (1.2) 2 (1) 1 (2.1)

Etiology, n (%) 0.004

Motor vehicle accident 119 (49.2) 84 (43.1) 35 (74.5)

Fall 52 (21.5) 42 (21.5) 10 (21.3)

Simple fall 12 (5) 9 (4.6) 3 (6.4)

Fall from a height 40 (16.5) 33 (16.9) 7 (14.9)

Diving accident 44 (18.2) 42 (21.5) 2 (4.3)

Gunshot wound 13 (5.4) 13 (6.7) 0

Violence 7 (2.9) 7 (3.6) 0

Fall of weight 5 (2.1) 5 (2.6) 0

Sports 2 (0.8) 2 (1) 0

Level of injury, n (%) 0.212

High (C1–4) 94 (38.8) 72 (36.9) 22 (46.8)

C2 4 2 (1) 2 (4.3)

C3 5 3 (1.5) 2 (4.3)

C4 85 67 (34.4) 18 (38.3)

Low (C5–T1) 148 (61.2) 123 (63.1) 25 (53.2)

C5 67 54 (27.7) 13 (27.7)

C6 49 41 (21) 8 (17)

C7 28 24 (12.3) 4 (8.5)

C8 4 4 (2.1) 0

AIS, n (%) 0.249

A 109 (45) 91 (46.7) 18 (38.3)

B 54 (22.3) 46 (23.6) 8 (17)

C 31 (12.8) 21 (10.8) 10 (21.3)

D 46 (19) 35 (17.9) 11 (23.4)

E 2 (0.8) 2 (1) 0

Management, n (%)
Surgical management 202 (83.5) 159 (81.5) 43 (91.5) 0.099

Conservative management 40 (16.5) 36 (18.5) 4 (8.5)

Associated injuries, n (%) 37 (15.3) 32 (16.4) 5 (10.6) 0.119

Length of stay (days)± s.d. 66.78±52.65 (15–320) 69.00±55.13 (15–320) 57.55±39.95 (17–165) 0.267

Abbreviation: AIS, American Spinal Injury Association Impairment Scale.
Data in boldface indicate statistically significant differences.
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accidents was associated the highest risk of CSCI. An earlier
study performed at the TAF Rehabilitation Center indicated that
diving-related CSCI accounted for 13.8% of all CSCI cases between
2000 and 2007,14 which is lower than the 18.2% observed in the
present study that was conducted between 2010 and 2013, showing
an increase in the incidence of diving accident-related CSCI. This
indicates to us that there is a lack of diving safety educational
programming.

Level and severity of injury
The majority of the CSCI patients in the present study sustained low
CSCI; however, the low/high CSCI ratio (1.57:1) was lower than that
reported by Lenehan et al.10 and Gur et al.15 (3.33:1 and 3.93:1,
respectively). The most common neurological level in the present
study was C4 (35.1%), followed by C5 (27.7%), which is in contrast to
earlier findings that reported C5 and C6 to be the most common
neurological levels.4,12–16 The most common cause of C4 injury in the
present study was MVA (47%), followed by diving accident (17.6%),
and C4 injury was the most common injury associated with diving
accidents (34%). The higher rate of C4 injury observed in the present
study might be attributable to the higher incidence of MVA- and
diving accident-related injuries collected in our study.
Incomplete CSCIs have been reported to occur more often than

complete CSCI.6,10,17 Our finding was in line with these studies. It has
also been reported that the percentage of incomplete CSCI is
increasing, compared with complete CSCI.6 With regards to the
mechanisms of injury in our study, complete lesions were most

Table 2 Distribution characteristics of patients with cervical spinal

cord injury by etiology

Etiology

MVA FFH SF DA GW V FW S

Age group (years)
0–15 7 2 0 2 0 0 0 0

16–30 51 17 1 35 9 1 2 1

31–45 41 12 1 6 3 4 2 1

46–60 13 6 5 1 1 2 1 0

61–75 7 3 2 0 0 0 0 0

475 0 0 3 0 0 0 0 0

AIS
A 48 21 3 23 10 2 2 0

B 23 7 2 14 2 3 2 1

C 20 5 1 4 1 0 0 0

D 26 7 6 3 0 2 1 1

E 2 0 0 0 0 0 0 0

Level of injury
C2 2 1 0 0 0 0 0 1

C3 2 0 0 1 1 1 0 0

C4 46 13 3 11 6 4 2 0

C5 33 10 6 11 1 2 3 1

C6 27 8 1 11 2 0 0 0

C7 8 5 2 10 3 0 0 0

C8 1 3 0 0 0 0 0 0

Surgical management 102 34 8 42 6 6 3 1

Abbreviations: AIS, American Spinal Injury Association Impairment Scale; DA, diving accident;
FFH, fall from a height; FW, fall of weight; GW, gunshot wound; MVA, motor vehicle accident;
S, Sports; SF, simple fall; V, Violence.

Figure 2 Injury level distribution of patients with cervical spinal cord injury.

Table 3 Demographic and clinical profile according to the level of

injury

High tetraplegia

(C1–4)

Low tetraplegia

(C5–C8)

P-value

Age (years) mean± s.d. 32.45±14.34 32.67±14.98 0.862

Gender, n (%) 0.212

Male 72 (76.6) 123 (83.1)

Female 22 (23.4) 25 (16.9)

AIS, n (%) 0.022

Complete 51 (54.3) 58 (39.2)

Incomplete 43 (45.7) 90 (60.8)

Associated injuries, n (%) 15 (15.9) 22 (14.9) 0.818

Surgical management, n (%) 80 (85.1) 122 (82.4) 0.585

Length of stay (days)± s.d. 77.64±62.61 59.88±44.06 0.048

Abbreviation: AIS, American Spinal Injury Association Impairment Scale.
Data in boldface indicate statistically significant differences.

Table 4 Distribution of AIS impairment status by injury level and age

groups

AIS grade n (%) P-value

A B C D E

Injury level 0.035

C2 0 1 (1.8) 0 3 (6.5) 0

C3 2 (0.9) 0 2 (6.4) 1 (2.2) 0

C4 49 (44.9) 15 (27.8) 7 (22.6) 14 (30.4) 0

C5 19 (17.4) 21 (38.9) 11 (35.5) 16 (34.8) 0

C6 23 (21.1) 10 (18.5) 7 (22.6) 7 (15.2) 2 (100)

C7 13 (11.9) 7 (13) 4 (12.9) 4 (8.7) 0

C8 3 (2.8) 0 0 1 (2.2) 0

Age group (years) 0.033

0–15 6 (5.5) 2 (3.7) 3 (9.7) 0 0

16–30 53 (48.6) 31 (57.4) 17 (54.8) 16 (34.8) 0

31–45 38 (34.9) 12 (22.2) 5 (16.1) 13 (28.3) 2 (100)

46–60 9 (8.3) 6 (11.1) 5 (16.1) 9 (19.6) 0

61–75 2 (1.8) 3 (5.6) 1 (3.2) 6 (13) 0

475 1 (0.9) 0 0 2 (4.3) 0

Abbreviation: AIS, American Spinal Injury Association Impairment Scale.
Data in boldface indicate statistically significant differences.
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commonly caused by MVAs; however, gunshot wounds were asso-
ciated with the highest rate of complete injury (76.9%), followed by
falls from a height (52.5%) and diving accidents (52.3%). The findings
indicate that these three causes were responsible for 40% of all CSCIs.

Surgical spine stabilization
Only a small part (6.5%) of the CSCI patients were treated
conservatively. Frielingsdorf and Dunn4 reported that 70% of the
patients underwent surgical stabilization. Lenehan et al.10 reported that
the proportion of traumatic SCI patients treated surgically increased
from 61.8% in 1995 to 86.4% in 2004, and that the percentage of
patients treated conservatively increases with age, which is consistent
with our findings, as the surgical stabilization rate was lower in the
CSCI patients aged 460 years (66.7%) than in those aged o60.

Associated injuries
In the present study, only 37 (15.3%) patients presented with
associated injuries, of which fracture of the upper or lower extremities
predominated, which is in agreement with Frielingsdorf and Dunn’s
findings.4 Head injuries are associated with an increased risk of
cervical spine injury;5,19 however, they occurred in a small percentage
in this study.

Length of rehabilitation stay
Pickett et al.11 reported that LOS was strongly associated with both the
level and severity of SCI. In the present study multiple linear
regression analysis showed that only high CSCI increased LOS,
accounting ~ 2 weeks longer than those with low CSCI. A longer
LOS can be expected in complete lesions. However, LOS for
incomplete lesions was not significantly different from the complete
lesions. These are often the patients who appear to have significant
recovery over longer periods of rehabilitation.
The limitations of this study are mainly represented by its retro-

spective design that cause missing of data, and by the inclusion of only
patients admitted to an inpatient rehabilitation center. Another
limitation to consider is the TAF Rehabilitation Center admission
criteria for patients with CSCI (mentioned earlier).

CONCLUSION

On the basis of the present findings, the number of CSCI patients
varied by age at the time of injury; most were aged 16–45 years and
their number progressively decreased with age. A male predominance
among the patients was observed and MVA was the most frequent
cause of injury. The use of helmet for motorcyclists and seat belt

should be encouraged in the society. The lectures on prevention of
injury to groups such as school children should be commonly
performed to elicit public awareness. Diving accidents are associated
with a high rate of CSCI, and based on the present findings diving
safety educational programming is essential for reducing the incidence
of diving-related CSCI in Turkey. Lastly, we think that more studies
on SCI need to focus on CSCI, which is one of the most devastating
chronic disorder.
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