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Epidemiologic data of the patients with spinal cord injury:
Seven years’ experience of a single center

Omurilik yaralanmasi olan hastalarin epidemiyolojik verileri:
Tek merkezin yedi yillik deneyimi
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BACKGROUND

We aimed to present the demographic and epidemiologic
data on spinal cord injury (SCI) patients who were reha-
bilitated at our hospital, to identify high-risk groups and
etiological factors, and to evaluate the factors that affect the
duration of hospitalization (DOH).

METHODS

Data on 905 SCI patients treated on an inpatient basis
between December 2000 and June 2007 at our hospital
were retrospectively evaluated. Patient age, sex, etiology
of injury, DOH, neurologic level, and functional grouping
were analyzed. Additionally, the effects of age and sex on
DOH were evaluated.

RESULTS

In total, 661 (73%) of the patients were male and 244 (27%)
were female. The mean age of the patients was 33.4+15.0
years; 51.27% of the patients were 20-33 years of age. The
mean DOH was 73.6+49.8 days. In all, 304 (33.5%) of the
patients were tetraplegic and 601 (66.5%) were paraplegic.
Motor vehicle collisions were the most common cause of
injury (n=318, 35.1%), followed by falls from an elevated
height (n=170, 18.8%). DOH was significantly higher among
the tetraplegia American Spinal Injury Association (ASIA)
A-B patients than among the other patients (p<0.01).

CONCLUSION

It is clear that most of the SCIs we observed were prevent-
able. Comprehensive identification of the epidemiologic,
demographic and pathologic features of SCIs contributes to
identifying high-risk groups, thereby making it possible to pay
personal and communal attention to precautions for SCIs.
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AMAC

Bu c¢alismada, hastanemizde rehabilite edilmis omurilik
yaralanmasi1 olan hastalarin demografik ve epidemiyolojik
verilerinin sunulmasi, yiiksek risk gruplarinin ve etyolojik
faktorlerinin belirlenmesi ve hastanede yatis siiresine etki
eden faktorlerin degerlendirilmesi amaglanmaistr.

GEREC VE YONTEM

Aralik 2000 ile Haziran 2007 yillar1 arasinda hastanemiz-
de yatarak tedavi gérmiis 905 hastanin verileri retrospektif
olarak incelendi. Hastalarin yagslari, cinsiyetleri, yaralanma
etyolojisi, hastanede yatis siiresi, norolojik seviye ve fonk-
siyonel gruplar analiz edildi. Hastanede yatis siiresini etki-
leyen faktorler degerlendirildi.

BULGULAR

Hastalarin 661°1 (%73) erkek, 244’1 (%27) kadind1. Orta-
lama yaslart 33,4+15,0 ve hastalarin %51,27’si 20-33 yas
arasindaydi. Hastanede yatis siiresi ortalama 73.6+49.8
gilindii. Hastalarin 304’ (%33,5) tetraplejik, 601’1 (%66,5)
paraplejikti. Motorlu arag ¢arpismalari kazalarin en sik ne-
deniydi (n=318, %35,1), bunu yiiksekten diisme (n=170,
%18.8) takip etti. Tetrapleji ASIA (American Spinal Injury
Association) A-B hastalarin yatig siiresi diger hastalardan
anlamli derecede daha fazlayd: (p<0,01).

SONUC

Omurilik yaralanmalarinin ¢ogu onlenebilir nedenlerden
kaynaklanmisti. Omurilik yaralanmalariin epidemiyolojik,
demografik ve patolojik 6zelliklerinin anlagilmasi yiiksek
risk gruplarinin berirlenmesi, yaralanmay 6neleycek birey-
sel ve toplumsal dnlemlerin alinmasina katki saglayacaktir.
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Spinal cord injuries (SCIs) are rarely seen, but are
associated with devastating physical psychological
and economic consequences. These injuries are usu-
ally seen in young persons of productive age.!'! SCIs
are among the most important causes of disability,
morbidity, mortality, and economic loss.™

Rehabilitation of SCI patients requires lifetime care
and a multidisciplinary rehabilitation that addresses
the associated functional, physiological, social, and
economic problems. The aim of rehabilitation is to
help patients regain as much of their pre-injury pro-
ductivity as possible, with medical, social, occupa-
tional, and physiological support.

The purpose of sufficient health support and precau-
tion from SCI is to reduce to a minimum the incidence
and effects of SCI. SClIs also occur due to accidents
and carelessness, as with most other injuries; thus, epi-
demiologic and demographic studies are important for
identifying risk groups and the factors that cause inju-
ry. Nonetheless, epidemiological data on SCI in Turkey
are insufficient. One of the few such studies reported an
annual incidence of SCI in Turkey as 12.7/1,000,000.
1 The incidence of SCT in developed countries was re-
ported as 6-56/1,000,000, with an annual prevalence in
the United States estimated at 250,000.[!

The present study aimed to present the demo-
graphic and epidemiologic data on SCI patients who
were rehabilitated in our hospital, to identify high-risk
groups and etiological factors, and to evaluate the fac-
tors that affect the duration of hospitalization (DOH).

MATERIALS AND METHODS

Data on patients who were treated on an inpatient
basis between December 2000 and June 2007 at the
Turkish Army Forces Rehabilitation Center for Acute
Care and Spinal Cord Injury Rehabilitation Department
were scanned. In all, the records of 905 SCI patients
who were treated on an inpatient basis in our hospital
during this time were retrospectively analyzed.

Patient age at the time of injury, sex, injury etiol-
ogy, DOH, neurologic level, and functional grouping
were analyzed. The American Spinal Injury Associa-
tion (ASIA) classification was used to determine the
neurologic level and functional grouping; patients
were classified into the following three functional
groups: 1. Tetraplegia ASIA A-B; 2. Paraplegia ASIA
A-B; 3. Tetraplegia and paraplegia: ASIA C-D-E.

In determining DOH, ASIA neurologic level and
functional grouping for patients who were hospitalized
more than once, data from the first hospitalization were
used. Additionally, the effects of age, sex and func-
tional grouping on DOH were statistically evaluated.
The Statistical Package for the Social Sciences (SPSS)
v.16.0 for Windows was used for statistical analysis.
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RESULTS

In total, 661 (73%) of the patients were male and
244 (27%) were female. The mean age of the pa-
tients was 33.4+15.0 years (range: 3-83 years). In all,
51.27% of the patients were 20-33 years of age and
70.02% were 15-44 years of age (Table 1). The mean
DOH was 73.6 + 49.8 days (range: 3-424 days).

Injury etiology analysis showed that motor vehicle
collisions (while inside the vehicle) (IMVC) were the
most common cause of injury (n=318, 35.1%), fol-
lowed by fall from a height (FFH) (n=170, 18.8%),
and gunshot wounds (GW) (n=110, 12.2%). Injury eti-
ologies are presented in Table 2.

Among the patients, 304 (33.5%) were tetraplegic

Table 1. Age distribution of the patients

Age (years) n %
0-10 14 1.54
11-14 12 1.32
15-19 64 7.07
20-33 464 51.27
34-44 151 16.68
45-60 142 15.69
61-83 58 6.40
Table 2. Distribution of patients according to neurologic

level, ASIA classification, functional grouping,
and etiology

n %
Tetraplegia 304 33.5
Paraplegia 601 66.5
C3-C8 304 335
T1-T12 457 50.5
L1-L4 144 16
ASIA-A 485 53.6
ASIA-B 158 17.5
ASIA-C 135 14.9
ASIA-D 122 13.5
ASIA-E 5 0.6
Functional group 1 197 21.8
Functional group 2 256 28.3
Functional group 3 452 49.9
IMVC 318 47.5
FFH 170 18.8
GW 110 12.2
™ 65 7.2
DSW 42 4.6
Tumors 41 4.5
OMVC 40 4.4
EHW 27 3.0
KW 2 0.2
Other etiologies 90 9.9
Total 905 100
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Fig. 1. Patient distribution according to neurologic level.
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Fig. 2. Distribution of male and female SCI patients accor-
ding to etiology. IMVC: Motor vehicle collision (insi-
de the vehicle); FFH: Fall from a height; GW: Guns-
hot wound; DSW: Diving into shallow water; OMVC:
Motor vehicle collision (outside the vehicle); EHW:
Exposure to high weight; KW: Knife wound.

and 601 (66.5%) were paraplegic. Distribution of pa-
tients according to ASIA functional grouping was as
follows:

1. Tetraplegia, ASIA A-B: 197 (21.8%) patients.
2. Paraplegia, ASIA A-B: 256 (28.3%) patients.

3. Tetraplegia and paraplegia, ASIA C-D-E: 452
(49.9%) patients.

The distribution of patients according to ASIA neu-
rologic level and functional grouping are presented in
Table 2. The most common neurologic level was cer-
vical-5 (n=109) (distribution is presented in Fig. 1),
followed by thoracic-12 (n=84), cervical-6 (n=83),
and thoracic-10 and thoracic-11 (n=70 patients).

The distribution of neurologic level among male
and female patients is presented in Figure 2. IMVC
was the most common etiology among both sexes, fol-
lowed by FFH. While GW was the third most com-
mon etiology among the male patients (15.4%), it was
the sixth most common etiology among the females
(3.3%). IMVC was the cause of SCI in 5 patients in
2000, 41 patients in 2001, 45 patients in 2002, 56 pa-
tients in 2003, 70 patients in 2004, 57 patients in 2005,
54 patients in 2006, and 30 patients in 2007. The small
number of patients injured due to IMVC in 2000 and
2007 might be attributed to the dates of the study pe-
riod, which ran from December 2000-June 2007.

Neurologic levels according to the etiology are pre-
sented in Table 3. With reference to this table, cervical
levels were common in cases of diving into shallow
water (DSW) and IMVC, and thoracic levels were
common in cases of FFH, GW, knife wounds (KW),
and exposure to heavy weight (EHW).

When we separated the SCI patients into etiological
subgroups, the mean age at injury among 110 patients
injured due to GW was 26.3+8.1 years (range: 13-52
years). Age distribution of the GW-injured patients is
presented in Figure 3. The densest age accumulation
among the GW-injured patients was between 20 and
30 years, with 81 (73.6%) patients in this age group.

The mean age of the patients injured due to IMVC
was 30.6£12.3 years (range: 3-70 years) and the age
distribution is presented in Figure 4. The most com-
mon age group among the IMVC-injured patients was

Table 3. The relationship between SCI etiology and neurologic level

SCI etiology The 4 most common neurologic levels

IMVC C-5 (13.2%) C-6 (9.7%) T-11 (8.5%) C-4 (7.9%)
FFH T-12 (17.1%) T-10 (10.0%) T-11 (10.0%) C-5(8.2%)
GW T-12 (14.5%) T-10 (11.8%) L-1(9.1%) T-4 (9.1%)
Transverse myelitis C-5(15.4%) L-2 (13.8%) C-6 (12.3%) L-1(9.2%)
DSW C-6 (35.7%) C-5(33.3%) C-4 (19.0%) C-7 (7.1%)
Tumors C-5(9.8%) T-12 (9.8%) L-2 (9.8%) T-6 (9.8%)
OMVC C-6 (15%) C-5 (12.5%) T-10 (10.0%) T-12 (10.0%)
EHW T-11 (22.2%) T-10 (11.1%) L-2 (11.1%) C-5(11.1%)
KW T-9 (50%) T-11 (50%)

Others C-6 (14.4%) C-5(13.3%) L-2 (13.3%) T-10 (8.9%)

IMVC: Motor vehicle collision (inside the vehicle); FFH: Fall from a height; GW: Gunshot wound; DSW: Diving into shallow water; OMVC:
Motor vehicle collision (outside the vehicle); EHW: Exposure to heavy weight; KW: Knife wound.
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Fig. 3. Distribution of gunshot wound (GW) SCI patients
according to age.

19-45 years of age (n=259, 81.4%). Age distribution
was more heterogeneic among patients injured due to
MVCs (outside of the vehicle, OMVCs), and the high-
est density was between 20 and 30 years of age (Fig. 5).

The mean age of the 42 patients injured due to
DSW was 23.9+£8.8 years (range: 13-64 years), and
33 of these patients were 17-28 years of age. All the
patients injured due to DSW were tetraplegic. The
neurologic level in 14 of these patients was cervical-5,
versus cervical-6 in 15 patients; 69% of the patients
injured due to DSW had a neurologic level of cervi-
cal-5 and 6.

Analysis of the factors that affected DOH among the
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SCI patients showed that there was no meaningful cor-
relation between patient age (p=0.41) or sex (p=0.36)
and DOH. Post-hoc Bonferroni testing was applied af-
ter determining high significance (p<0.0001) in vari-
ance analysis in order to evaluate the efficacy of func-
tional groups on DOH. The results showed that there
was a statistically significant difference (p<0.0001)
between the effect of functional group 1 and that of
functional groups 2 and 3 on DOH, whereas the differ-
ence (p=0.27) between the effect of functional groups 2
and 3 on DOH was not significant (DOH according to
functional groups is presented in Table 2).

When we investigated the effects of etiology
on DOH, we grouped GW and KW under the head-
ing “wounds”, and in the same way grouped IMVC
and OMVC under “MVC”; however, other traumatic
causes were grouped as “traumatic other”, and other
etiologies without trauma were grouped as “non-trau-
matic”. The wound group included 112 patients with a
mean DOH of 65.9+49 days (range: 6-310 days), the
MVC group included 358 patients with a mean DOH
of 80.9+£53.4 days (range: 3-316 days), the traumatic
other group included 239 patients with a mean DOH
of 72+38.1 days (range: 3-195 days), and the non-trau-
matic group included 196 patients with a mean DOH
of 66.4 + 54.2 days (range: 6-424 days). After this
grouping, we determined high significance (p<0.002)
in order to evaluate group effects on DOH with vari-
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Distribution of fall from height (FFH) SCI patients according to age.
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ance analysis. Based on post-hoc Bonferroni testing,
DOH in the MVC group was significantly longer than
in the wound (p=0.03) and non-traumatic (p=0.006)
groups; however, there was no significant difference
in DOH between the traumatic other group and the
MVC group (p=0.19). Furthermore, there was no sig-
nificant difference in DOH between the three groups
except MVC (p>0.5).

DISCUSSION

Spinal cord injury (SCI) is an important problem
due to its associated physical, psychological, social,
and economic consequences. We think that compre-
hensive identification of the epidemiologic, demo-
graphic and pathologic features of SCI contributes to
identifying high-risk groups, thereby making it pos-
sible to pay personal and communal attention to pre-
cautions for SCIs. The present study presents epide-
miologic data on SCI patients who were treated on an
inpatient basis at our hospital, which is a tertiary care
center, from December 2000 to June 2007.

Motor vehicle collision (MVC) was the most com-
mon etiology in the present study, followed by FFH, as
in many other studies;%!] however, the ratio of SCI
etiologies varies according to country. For example,
O’Connor et al.l'" reported that they did not observe
any SCIs due to GW or KW in Ireland due to Ireland’s
strict weapons control laws. The high incidence of SCI
due to GW in the young population in the present study
was probably due to the fact that our hospital primar-
ily serves veterans; however, SCIs due to GW among
females and civilians calls into question the efficacy
of Turkish laws related to obtaining and carrying guns.

A bimodal age distribution was observed in the
present study; 51.27% of the patients were 20-33
years of age. MVC was the first common etiology in
this age group, as it was among the other age groups.
O’Connor et al.'? concluded that higher SCI inci-
dence rates due to MVC are seen in less developed
countries with poor road safety and a primarily agri-
cultural economy. Gwynedd et al.l'¥! observed a rela-
tionship between traffic accidents and traffic laws, and
emphasized that if the incidence of traffic accidents
could not be reduced, the incidence of SCI might be
reduced with effective first aid, evacuation from the
vehicle and transport to hospital. During these opera-
tions, SCI and traumatic brain injury should be re-
membered firstly.

Burke et al.®) reported that MVC caused 35% and
FFH caused 31% of SCIs, whereas in the present study,
IMVC and OMVC caused 51.1% and FFH caused
18.8% of SCIs. These results indicate that Turkish
traffic laws and first aid operations must be critically
reviewed and modified. In the present study, we de-
termined that 70 patients were injured due to MVC in
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2004, followed by 57 in 2005, and 56 in 2003; how-
ever, it was reported that there were 455,667 accidents
in 2003, 537,384 in 2004, 621,183 in 2005, 728,756
in 2006, and 825,583 in 2007 (Report of Traffic Acci-
dents, Turkish Republic General Directorate of High-
ways, October 2007).14

In the present study, C-5 was the most common
neurological level (Fig. 1). This result is compatible
with Da Burkes’ findings; however, Gur et al. reported
that the most frequent neurological level was L-1 and
Karacan et al. reported that the most frequent neuro-
logical level was T-12.248 We determined that C-5
was the most common neurological level in patients
injured due to IMVC, tumors and transverse myelitis
and the second most common neurologic level among
those injured due to OMVC, DSW and other injuries
(Table 3).

The present study’s results show that DOH was
longer among the patients injured due to IMVC and
OMVC than among the other patients. This situation
can be explained with multiple traumas due to traf-
fic accidents. Moreover, we observed that DOH in the
traumatic group was longer than in the non-traumatic

group.

The present study has a few limitations. The study
was not an incidence study and such studies have not
been conducted recently in Turkey. We did not col-
lect any data concerning whether passengers in traffic
accidents used safety belts, if drivers had used alco-
hol, or where individuals were sitting in the vehicle
at the time of the accident. Another limitation was the
lack of data collection concerning the circumstances
associated with FFH (work accident, fall from a tree,
suicide attempt, etc.). Lack of information about sta-
bilization operations and factors affecting DOH were
other limitations.

It is clear that most SCIs we observed were pre-
ventable. We think etiologies such as IMVC, OMVC
and GW can be prevented with amended traffic laws,
changes to the procedures for obtaining and carrying
guns, and increasing audits and educational programs.
On the other hand, etiologies like FFH and DSW are
also preventable with a high education level and so-
cial consciousness, and with a greater mass of people
learning how to administer first aid to injured patients
after accidents. SCI studies that aim to determine cost-
effective preventative measures are needed, as is criti-
cal analysis of the risk factors and of how, when, and
where SCIs occur. Moreover, epidemiological data on
SCIs and multi-centered studies are warranted.
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