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ABSTRACT

Soinal cord injury (SCI) refers to any lesion that could cause neurological damage that may affect motor, sensory;,
visceral, genital and nutritional functions. Thisin turn causes incomplete or complete motor dysfunction of upper or
lower limbs or physical relation. The aim of this study was to investigate the on demographic pattern, causes and
level of lesion in the spinal cord injured patients in Yazd City in 2009-2015.This study was a cross-sectional study
on all the patients with spinal cord injury whose records were registered in Yazd Rehabilitation Department from
2009 till 2015. First, the questionnaire was prepared which contained demographic characteristics of patients with
spinal cord injury as well as the causes, level of injury, age at the injury occurred, year in which injury occurred,
lesion type, lesion location, marital status before and after the lesion and its complications, Then all patients with
SCI who had records with the Rehabilitation Department of Yazd in 2009-2015 were included in the study. It should
be noted that the level of injury was diagnosed by a physician and incomplete records were completed using
telephone and data was taken directly from patients. Age, gender and type of lesion in the study were considered as
variable. The results showed that the most important cause of injury was motor vehicle accident (66.7 %) followed
by fall from a height (15.5 %), other causes 16.7 % (2 cervical tumors, 2 after surgery and 4 due to MS) and sports
(1.2 %). In the two groups of spinal cord injury due to car accidents and falls from a height, men (67.17 %)
accounted for a higher percentage of injuries, compared with women (18.5 %).Finally, according to the data
obtained in this study and comparing this information with similar studies conducted in other countries, it seems
that preventive strategies must be focused on preventing road accidents.
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INTRODUCTION

Spinal cord injury (SCI) refers to any lesion teatuld cause neurological damage that may affecomegnsory,
visceral, genital and nutritional functions. Thisturn causes incomplete or complete motor dysfoncif upper or
lower limbs or physical relation. Damage caused mesylt in defects such as limb weakness or pasabfsone
limb or damage to upper motor neuron (UMN) or lowetor neuron (LMN), and for sensory actions, itynsause
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loss of sensation, reduced sensation, hyperséahsitivabnormal senses such as burning or numbiRegterns of
spinal cord injuries take incomplete or completerfe [1-3].

Complete lesions result in the complete loss ossgnand motor functions below the level of damagemplete
lesion mostly occurs in connection with the londihal extension of spinal cord, vertical cut ofregicord and
severe vascular lesions or strong stress on tin@lsgird. In complete lesion, due to disconneatibtihe spinal cord
with the brain, sensory perception and motor cdrigalisturbed and in these cases the prognosi®tofn of
sensorimotor function is weak [4] [5].

Incomplete lesions refer to such lesions as amteposterior and central cord syndrome and Brownasep
syndrome, in which part of the sensory or motorcfiom below the level of the place of damage isntzaned. If
motor or sensory functions recover fast, the pregnwill be good in terms of neurological recovgsy[6].

Various studies have reported factors such as leeheridents, falls, violence, sports, etc. asaeashat can cause
injury of the spinal nerve roots or spinal cordboth and thus can cause disability, leading to n@plications
including urinary and fecal incontinence, bedsard psychological problems. Two-wheel or four-whesticle
accident is the most common cause of injury in megions of the world according to the studies[8]]

Spinal cord injury is divided to two categories telumatic injury and non-injury according to cawdeinjury.
Examples of the former, which accounts for mossmifal cord injuries include fractures and straisginal cord
caused by motor vehicle accident, firearm injurigirdy in shallow water, or falling from a high aiide point.
Various studies have noted that this type of damihge are caused by accidents, extreme sports nentem
stabbing, falling from a height produce effectstsas fractures in the spine, acute injury of intet@bral discs,
fractures with dislocation In the spine, spineatisitions and vascular injuries following trauma[&]

It seems that non-traumatic injuries such as vascuylroblems, spinal stenosis, spinal disc hermatio
spondylolisthesis, spinal tumors and spine disardeich as infection, spina bifida, amyotrophicrkteclerosis,
syringomyelia, transverse myelitis, multiple scksp etc. accounted for 30% of causes of spinal agury. An
epidemiologic study of the causes of spinal cojdries in different countries is based on the rissof these studies
preventive strategies to reduce the occurrenckeskt events is considered to be [9-11].

Epidemiologic study of the causes of spinal cojdrias is conducted in different countries and base the results
of these studies, preventive strategies to redoeeotcurrence of these events are considered[9BEHause the
library sources suggested that no studies in tigeo€iYazd has been conducted to investigate deapduc

patterns, causes and level of injury in patienth \spinal cord injury, we aimed to conduct the gtbdtween for 6
years [2009-2015] in the city on basis of whichvergive strategies could be adopted.

MATERIALSAND METHODS

This study was a cross-sectional study on all #it@epts with spinal cord injury whose records wezgistered in
Yazd Rehabilitation Department from 2009 till 201Eirst, the questionnaire was prepared which coathi
demographic characteristics of patients with spooad injury as well as the causes, level of injarye at the injury
occurred, year in which injury occurred, lesiongyfesion location, marital status before and afterlesion and its
complications, Then all patients with SCI who hadards with the Rehabilitation Department of Yaad2009-

2015 were included in the study. It should be ndteat the level of injury was diagnosed by a phgsicand

incomplete records were completed using telephadedata was taken directly from patients.

Patients were divided into three groups: cervitaracic and lumbar. In order to determine thelle¥espinal cord
involvement, taking into account the results ofssgp and motor examination, the most involved nen@ was
revealed so that the level of the involvement efspinal cord was one level higher than the lef@hmlvement of
nerve root, for example, if the most involved riot5, then the level of spinal cord involvementassidered to be
c4. In examination of key muscles, it was considdiet a muscle may be innervated by several nets. For
example, a muscle that is innervated by L3 can éakened following L4 lesion. Age, gender and typkesion in
the study were considered as variable.

RESULTSAND DISCUSSION

In this study, the records of all patients with &€pt by Yazd Rehabilitation Department (includB@ patients, 65
(77.4 %) men and 19 (22.6%) females) were studiéakital status was considered in this study. Ofth&3
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caseswere married before the injury and after ynard 25 were single and remained single afteiirtuey and5
were married, but divorced after injury and 1 para@s single who married after the accident.

Causes of traumatic lesion in this study were diglidnto several groups, including motor vehicleideat (56
people including 6 patients due to motorcycle amgid and 32 due to the reversal of the car, 12aaecrash of a
car with another car), 13 fall from height and 2 do sports (hitting the goal post).

Causes of non-traumatic injury happened to 14 meophich included patients with MS (6 persons),a2ignts
following surgery, 2 cases of cervical tumor angatients with idiopathic disease with likely canhscular
disease. The patients were divided in 3 age groumpder 30 years, 30-45 year and more than 45 yeastudy
therelation between injuries as well.

The results showed that the most important causejufy was motor vehicle accident (66.7 %) follavky fall
from a height (15.5 %), other causes 16.7 % (2icartumors, 2 after surgery and 4 due to MS) gratts (1.2 %).
In the two groups of spinal cord injury due to eacidents and falls from a height, men (67.17 %panted for a
higher percentage of injuries, compared with woifigh5 %) (Table 1 and 2).

Table 1. Frequency distribution of cause of spinal cord injury in terms of age

Age <30 3145 > 46 Total
Cause Frequency (%) Frequency (%) Frequency (P0)  Frequéngy|
Car accident|  (%65.1 )28 (%7521 (%53.8)7 (%66.7)56
Fall (%11.6)5 (%10.7)3 (%38.5)5 (%15.513
Other (%20.9)9 (%14.3)4 (%771 (%16.7 )14
Sports (93.31 (%0)0 (%0)0 (%421
total (% 10043 (%10028 (%10013 (% 10084

Table 2. Frequency distribution of level of spinal cord injury in terms of age

Total >46 31-45 <30 Age
Frequency (%) | Freguency (%) | Frequency (%) | Frequency (%) | Level of lesion

(%29.8)25 (%23.1)3 (%32.1)9 (%30.2)13 Neck
(%42.9)36 (%53.8)7 (%32.1)9 (%46.5)20 Back
(%17.9)15 (%15.4)2 (%21.4)6 (%16.3)7 Reins

(%6.0)5 (%7.7)1 (%3.6)1 (%7.0)3 Thoracolumbar

(%3.6)3 (%0)0 (%10.7)3 (%0)0 Cervicothoracic
(%100)84 (%100)13 (%100)28 (%100)43 Total

In all age groups, the most common site of injupsuhe thoracic spine (42.9%) and the most affemteds were in
the T10, T12 and at the simultaneous involvemenT@f T10. Then 29.8% were affected at the neckvicakr

lesion). Largest level of cervical involvement wete (47%) and simultaneous involvement of C4 and333%).

17.9% of patients were affected with lumbar spimery and the highest level of involvement was fdlowed

bythoracolumbar area and cervicothoracic area @#h and 3.6% respectively. In females, neck injuty%)

accounted for the largest cases of injuries whitgdcic lesions in men (46.2%) accounted for tighdést number of
injuries (P= 0.008) (Table 3).

Table 3. Frequency distribution of level of spinal cord injury in terms of sex

Total Female Male Sex
Frequency (%)| Frequency (%)| Freguency (%)| Level of lesion
(%29.825 (%47.49 (%24.6)16 Neck
(%42.936 (%31.6)6 (%46.230 Back
(%17.915 (%0)0 (%23.1)15 Reins
%6.0)5 (%10.52 (%4.6)3 Thoracolumbar
(%3.6)3 (%10.52 (%L.51 Cervicothoracic
(%10084 (910019 (%10065 Total

In all age groups, accident injury cases accoufttethe most cases of injury (P = 0.001) and atsthe age group
under 30 years, spinal cord injuries due to spamtbother causes were higher than other age grdogseople with
spinal cord injury, there were 57 (68 %) complgimal cord injuries and 27 (32 %) incomplete spicaid injury.
The most common complications of spinal cord injurypatients had prevalence of 85 % and 68 % reisjedg all
of all cases of bedsores, that is, 57 patientgjroed in patients with complete spinal cord injus{, patients (60 %)
suffered from psychological (mental) problems wigited a psychiatrist and were taking psychiatriogd.
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DISCUSSION AND CONCLUSION

In a study in Switzerland in 2015 that was publéshg Chamberlain et al., the epidemiology of traticmapinal
cord injury in 2005 and 2012 in this country wasdéd. Comparing the rates of traumatic spinal dojdry
compared to other European countries ranging fradnit® Denmark to 33.6 per million in Greece were dt8
average. The damaged male population accounted farger population for the ages of 16 to 30. Rgllirom
height is more likely to cause injury to the elgeflVith aging, fall-caused injury caused more S€ltsat 80% of
the elderly had experienced fall. Finally, the evide suggests that in young people, damages &e¥ cHused by
sports injuries while in older people, damages due to fall from a low height, which are the figtiority of
preventive strategy (12).

A study in 2012 by Chanbraet al. examined the deapldc patterns of people with spinal cord injumyspinal cord
injuries center in India. They examined 1138 peaplh spinal cord injury during the years from 20@22010 in
this study. Their results showed that most peomecvat an average age of 30 years. In most casesatises of
injury related to road accidents (45%) and fallnfrtieight (39.63%). In general, 66.67% of patierad partial

paralysis of the body and 71.18% of them had compdpinal cord injury. Results of the study showieat in

comparison with other studies in India, this stindyg a wider population. The study states that #mogdjraphic of
SCI in India is different from that in developeduodries because it had lower average age, moreamérmore
married people and more spinal cord injury due fallaor accident (13).

Our results are consistent with these studiesabasidered aging as linked to spinal cord injurg ttufalling from
height. These events may increase with age andpstesis especially in women. Also, a recent stofdgnarried
individuals comprised a large percentage of sgined injuries.

In a comprehensive study by Knatsdottir S et ahlighed in 2012, scientists considered patientsi®75 to 2009.
They found 207 patients with spinal cord injuri@$, whom 72 percent were male and the rest femate T
percentage of women affected during 2000 to 200eeased to 37 percent. 42.5% were injured in antsdand the
majority of them were not wearing seat belts. Rgllirom a height accounted for about 30.9 percétheinjuries
in the elderly, causing damage to the spine. Anmmgses of spinal cord injury are accident in hoidieag, winter
sports injury, especially in women. Damage was detefin 39% of cases, damage to the spine accotiotedy %
of cases and thoracic and lumbar lesion accouwte87/% and 43%. The results of their study shovaed bhetween
2005 and 2009, SCI had growing trend, especiallspiorts injuries and accidents and that cerviealnra due to a
fall in the elderly has also increased. They stdked preventive strategies in driving should focums high-risk
groups and belts [11]. In consistence with the gmestudy, the results of our study showed thaiments less than
30 years, sport is the most important causes obspord injury.

Aito S and colleagues in a study in 2014 examifedttaumatic spinal cord injury in 30 years in atee 1479
patients with this injury referred to this centarridg these years. Over these years, people injduedto road
accidents with two-wheeled vehicles were increagleite damage due to the cause of the fall and poet fias been
declining. Injury due to an accident with a foureeh vehicle was dropped. Like other studies, thatrsommon
cause of spinal cord injury in older people waéirfglfrom a height. Jumping has been considerethadeading
cause of injury in sports. The results of this gtatlowed that following the injury due to the twiweeled vehicle
accident, prevention strategy must be adopted By [@ther studies in recent years by Al shahri,g~and Al

Qurishi have been done that have led to similanlt®$15], [16] and [17]. In this study, the mostnemon cause of
injury have been reported as road accidents.

Finally, according to the data obtained in thisdgtand comparing this information with similar stesl conducted
in other countries, it seems that preventive sfiiaemust be focused on preventing road accidents.
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