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ABSTRACT 
 
 

Background: Spinal injury is a major cause of morbidity and mortality worldwide. Fall and Road traffic accident 
are the main etiologic factor.  
Objective: The aim of this study was to asses local hospital patterns of spinal injury and compare them with pub-
lished reports. 
Methods and Patients: This is a hospital based cross sectional study of patterns of patients with spine and spinal 
cord injury seen at the Emergency OPD, Tikur Anbessa Specialized Teaching Hospital (TASTH), Department of 
Neurosurgery, Addis Ababa, Ethiopia in the period between April 2008 and March 2012. Data was collected using 
structured questionnaires. The variables included were the Socio-demographic such as age sex, distance of pa-
tients’ residence area from the TAH. In addition to the above profiles, causes of injuries, Occupation, diagnosis, 
time spent between arrival and Admission and decision taken at OPD level. Differences in proportions were exam-
ined using Chi-square test. 
Results: A statistically significant male predominance (84.9 %)(p, 0.0001) was observed, the mean age was 32.8 
years, with range10 to 84 years. Mean duration of presentation to TASH was 4.3 days with a range 1 hour-60 
days, Fall from height (P<0.001) and Road traffic collisions were the main cause of spine and spinal cord injuries 
in 36.4% and 32.9% of the patients respectively Most often the cervical spine was involved (33.0%), Sixty-nine 
(17.9%) patients had associated injuries, majority of respondents (25.5%) were farmers, Majority belonged to 
ASIA A grade. All the deaths, 7(8.3%) occurred in patients with complete cervical spine lesion. 
Conclusion: Spinal injury was an important indication for neurosurgical consultations in our service. Complete 
cord injuries were more common than incomplete and the case incidence from fall was remarkably high. 
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 INTRODUCTION 

 

According to statistical data by the World Health Or-
ganization, injuries are generally one of the main 
health problems of our times. An increased incidence 
of injuries results from technological progress, espe-
cially the development of industrialization, motoriza-
tion and a life span prolonged by 5–7 years, particu-
larly in highly developed regions. The number of inju-
ries also increases because of lifestyle changes, condi-
tions of work performance, striving to move from 
place to place as fast as possible, lack of rest, the bad 
condition of roads and Road traffic accidents [1,2] 

Spine and Spinal Cord Injury (SCI) is often associated 
with lifetime morbidity. It is estimated that the annual 
incidence of spinal injury in the U.S is approximately   
40 cases per million population or 11000 new cases 
per year excluding those who die at the scene of the 
accident (3).  

In developing countries like Ethiopia, little is known 
about the prevalence of spinal injuries. An under-
standing of the prevalence of spinal injury is very im-
portant to develop possible preventive strategies and 
improve our primary trauma care. In addition, it helps 
to identify the risk factors and causes of spinal trauma 
thus helping to formulate preventive measures. 
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 There are few data on spinal cord injury from Africa 
and no data at all from Ethiopia. The study examines 
the pattern of spine and SCI in Tikur Anbessa Hospi-
tal, Ethiopia. Aim of the study is an analysis of the 
causes of spine and spinal cord injuries. 

 

MATERIALS AND METHODS 
 
 
The material covers 385 patients hospitalized due to 
spine injury between April 2008 and March 2012 at 
Tikur Anbessa Hospital, Department of Neurosurgery, 
Addis Ababa University. Data was collected using 
structured questionnaires. The variables included were 
the socio-demographic such as age sex, distance of 
residential area from the TAH. In addition to the 
above profiles, causes of injuries, occupation, diagno-
sis, time spent between arrival and admission and/ or 
surgery were also collected. 

 

Data was analyzed using computer based statistical 
software IBM SPSS statistics data editor version 20.0. 
A p-value of < 0.05 was considered significant. Ethi-
cal clearance was obtained from Institutional review 
Board of the College of Health Sciences, Addis Ababa 
University. 

RESULTS 
 

 
Between April 2008 and March 2012 there were 385 
spine and spinal cord injuries at the neurosurgical de-
partment of TASH. A statistically significant male 
predominance (84.9%) was observed, in a male: fe-
male ratio, 5.6:1, (p<0.0001) The mean age was 32.8 
years with standard deviation, 13.0 years  ranging from 
10 to 84 years. Peak age incidence was in 21-30 age 
groups (45.5.%), (Table 1). 

Table 1. Sociodemographic characteristics of patients with spine and spinal cord injuries between April 2008–
March 2010, TAH, neurosurgery unit Addis Ababa university. ( n=385) 

 

 
 

Characteristics                                       Number of patients                        Percentage 

Sex 
Male                                                  328                                                 85.2 
Female                                                57                                                 14.8 
 

Age in years 
≤20                                                       50                                          13.0 
21-30                                                  175                                                45.5 
31-40                                                    80                                                20.8 
41-50                                                    36                                                  9.4 
51-60                                                    31                                                 8.0 
61-70                                                     6                                                  1.6 
>70                                                         7                                                 1.8 

 
Mean                                              32.8(St deviation 12.9) years 
Range                                                 10-84 years 

Place of residence                          Number of patients                                 Percentage 
Addis Ababa                                       110                                                  28.6 
Outside Addis Ababa                          195                                                  50.6 
Unknown                                               80                                                  20.8 
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 Among the studied cases, the vast majority 195 
(50.6%0) were country side residents, whilst the 110
(28.6%) of the respondents were residents of Addis 
Ababa city (Table 2). The mean distance of travel of 
patients to reach TASH was 253.2 Kilometers (range 
0-1050).  

Most patients were seen at nearby health institution 
within 2 hours since time of injury (36.4%), and time 
elapsed to travel from first health care provider to 
TASH, where neurosurgical service is available was 
within 8 hours for most (23.6%) patients. Mean dura-
tion of presentation to TASH was 4.3 days (SD=7), 
range being 1 hour-60 days, 39.4%, 39.2%%, 14.3% 
of patients were admitted within 24 hours, 1 week 
and beyond one week since the injury occurrence 
respectively (Table 2).  

Fall from height and road traffic collisions were the 
main cause of spine and spinal cord injuries in 36.4% 
and 32.9% of the patients, respectively. Three Hun-
dred-twenty seven (85%) cases were due to uninten-
tional injury, whilst 15% were intentional injuries 
such as, assault 25(5.5%), Stab 21(5.5%)/, blast 9
(2.3%) and gunshot injuries 3(0.8%)in their order of 
frequency. Among the patients examined, 42.9% 
experienced spine injury along with spinal cord in-
jury, followed by Spinal cord injury alone in 36.3%, 
whereas 20.7% of the respondents experienced spine 
injury without spinal cord injury (Table. 3).  

Table 2. Time spent to reach first aid health care, TAH, from injury to admission, and total hospitalization time. 
( n=385) 

 
 
 
 
 
 
 
 
 
 
 
 

Table 3. Causes of spine and spinal cord injuries between April 2008–March 2010, TAH, neurosurgery unit, Addis 
Ababa University. ( n=385) 

Time between the accident and first aid Time between injury and admission 
Time Number (%) Time in hours Number (%) 
<2hrs 141(36.6) <12 98(25.5) 
2-5hrs 109(28.3) 12-23 53(13.8) 
 6-11hrs 36(9.4) 24-47 45(11.7) 
12-23hrs 35(9.1) 48-71hrs 30(7.8) 
24-48hrs 19(4.9) 72hrs-1wk 76(19.7) 
> 48hrs 25(6.5) > 1wk 55(14.3.) 
Not indicated 20(5.2) Not indicated 27(7.0) 
    

Causes                                                           Number                                    Percentage 
Fall from height                                    150                                          36.4 
RTA                                                      127                                          32.9 
Assault/Missiles       58                                            15.1 

              Objects fall over                                      21                                            5.4 
               Fall off stairs                                         8                                               2.6 

Pathologic                                              6                                               2.0 
Land slide/building collapse                  6                                               2.0 
Injured by Animal                                  5                                              1.3 
Industrial accidents                                3                                               0.8 
Sport                                                       1                                               0.3 

 
Type of injury 

Spine injury with spinal cord injury        165                                         42.9 
Spine injury without spinal cord injury   140                                         36.4 
Spinal cord only                                        80                                          20.7  

 
Site of injury 

Cervical                                                    127                                        33.0 
Thoracic                                                     99                                        25.7 
Lumbar                                                      74                                         19.2 
Thoracolumbar segments                          50                                         13.0 
Cervicothoracic segments                         35                                           9.1 
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 Most often the cervical spine was damaged (33.0%), 
Less amount of injuries referred to the thoracic seg-
ment (25.7%) and a damaged lumbar segment com-
prised 19.2 % of cases. In some cases, injuries con-
cerned two spine segments at the same time 
(Table3).Sixty-nine (17.9%) patients had associated 
injuries, the proportion of associated chest injury 26
(37.7%) was higher than all other causes followed by 
Musculoskeletal in 19(27.5%), head in 16(23.2%)
abdominal trauma in 7(10.1%) and soft tissue injury 
in 5(7.2%) patients in order of frequency. 

The largest numbers of respondents (25.5%) were 
farmers. Refer to Figure 1.Diagnosis and ASIA grad-
ing of patients with spine and spinal cord injuries is 
shown in Table 4. One Hundred-Three(26.7%) pa-
tients had paraplegia and majority belonged to ASIA 
A grade (27.8%) 

In the studied period, the vast majority of patients 
(68.0%) were admitted to ward and ICU for further 
treatment and 80% of the admitted patients were 
treated surgically (Table 5). After completing treat-
ment, 33.2% of the respondents were discharged with 
improvement, while 12.5% of the patients were in 
the same condition without improvement, 19% of the 
cases had neurological worsening and subsequently 
were not able to move on their own (Table 5). Seven 
deaths (8.3%) occurred in patients with complete 
cervical spine lesion.  

The commonest complications encountered were, 
respiratory system complications (Aspiration Pneu-
monia, ARDS), urinary tract infections (UTI), incon-
tinence, gastrointestinal system complications (UGI 
bleeding), bedsores, deep vein Thrombosis. The 
mean length of stay of patients with spine and spinal 
cord injuries was 7.6 days. The longest hospitaliza-
tion was documented to be 48 days, while shortest 
was one day,  
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Table 4. Diagnosis and ASIA grading of patients with spine and spinal cord injuries between April 2008–March 
2010, TAH, department of neurosurgery, Addis Ababa university. ( n=385) 

 
 

Diagnosis Number Percentage 

Paraplegia 103 26.7 

Paraparesis 69 17.9 

Quadriplegia 54 14.0 

Quadriparesis 56 14.5 
Hemiparesis 19 4.9 
Diaparesis 3 0.8 
No Neurologic deficit 81 21.0 

ASIA classification n=385     
A 107 27.8 
B 48 12.5 
C 54 14.0 
D 30  7.8 
E 39 10.2 
Un classified 107 27.8 

Table 5 Measures taken at OPD level and outcome of patients admitted to ward of patients with   
spine and spinal cord injury. 

 
 Measures taken at EOPD Frequency Percent 

Admitted to Neurosurgical ward/ICU 261   68.0 
Treated at ER and sent home 76   19.8 
Referral, reason for referral 26     7.0 
Sent home with an appointment 20     5.2 

   
Condition on discharge, n=261     

Improved 128   49.0 
Same   51   19.5 
Deteriorated   75   28,7 
Death    7    2.7 
Overall mortality 7/385    1.8 
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DISCUSSION 

 

Spinal cord injury is an important public health con-
cern. The pathology affects primarily young adults 
and has important and significant effects on inde-
pendence, social and physical function, resource allo-
cation, and considerations regarding long-term care. 
(14-18) 

According to sources and our own research, most 
often men are subject to spine injuries[6-10,13]. Pe-
ter J (2005) and other authors also reported that, in 
adolescents and adults, males are more commonly 
affected than females (14,18) Since 2000, the per-
centage of Spinal cord Injuries that occur among men 
is 78.2%, this 4:1 ratio of male to female SCIs has 
remained consistent over time (18) 

Average age at the time of injury varies from 26.8 
years in a study from Turkey (22) to 55.5 years in 
Oklahoma, USA (23). In accordance with most au-
thors our review revealed that more spine injuries are 
being recorded among youth aged between 21-30, 
with mean age of 32.8 years (4-8,13),which is related 
with a more dynamic motor and vital activity. Fortu-
nately children< 15 years old compose less than 5% 
of the spinal injury population An adult most fre-
quently experiences spine and spinal cord injuries as 
result of   falls from height followed by road traffic 
accidents, and this is due to the booming construction 
industries of the country (4-7). Fortunately children 
compose less than 10% of the spinal injury popula-
tion 926-28. 

More spine /spinal cord injury patients were residents 
outside Addis Ababa probably from rural communi-
ties, this is explained people move from place to 
place to find work or better living conditions and fast 
Urbanization of the country but very little awareness 
and legal enforcement of work place and road safety 
precaution. Similarly, Dryden DM reported, the risk 
of traumatic spinal cord injury is 2.5 times higher in 
rural than in urban areas (25). This finding is also 
supported by the fact that proportionally farmers 
were most commonly affected segment of societies.  

There is a paucity of information on work-related 
SCI in the medical and occupational health and 
safety literature internationally. Rosenberg et al. 
(1993) reported that 13% of SCIs in Colorado were 
work-related. In Australia, 18% of SCI cases were 

working for income at the time of injury. In our re-
view, 20% of SCIs were work-related injuries 
(manual laborers) that has occurred at work place in 
construction industries 

Sixty-five percent of the patients with spine/Spinal 
cord injury had received some form of precaution 
either to prevent further damage or form of conserva-
tive management at the nearest health institution. 
Significant proportion of patients, 74.5%, were ad-
mitted within the time exceeding 12 hours since the 
injury occurrence (P<001)this was higher to the re-
port by T. Joanna Rosińczuk and et al., who reported 
58.5% of their patients were admitted after 12 hours 
since the injury occurred (8). 
 
Most of the available epidemiologic data and figures 
related to SCI are collected in developed countries 
and nations. On a global level, traffic accidents in-
volving motor vehicles, bicycles, or pedestrians ac-
count for the greatest number of SCIs, typically 50% 
of all injuries (14,20), According to the 2004 report 
from the National Spinal Cord Injury Statistical Cen-
ter (NSCISC), in Birmingham, AL, USA, NSCISC 
Database overall reveals that automobile crashes 
accounted for 34.5% of SCIs reported, followed by 
falls (22%) (14), The research conducted has shown 
that the most common cause of spine injuries are 
falls from height and road traffic accidents in 36.4% 
and 32.9% respectively. Kiwerski [6] also mentions 
that the most common reasons are falls from a height 
(44.5%) and traffic collisions (33.7%). The vast ma-
jority of cases (93%) were due to unintentional in-
jury. 

Among the patients examined, 42.9% experienced 
spine injury along with spinal cord injury, whereas 
36.4% of the respondents experienced spine injury 
without spinal cord injury, which is in sharp contrast 
to the finding by T. Joanna Rosińczuk who reported 
15.4% and 84.6 % respectively. High diagnostic rate 
of spinal cord injury was made possible because ma-
jority of the patients had combined MRI and CT scan 
done unlike the study conducted by J.K.C. Emejulu 
(2009) in Nigeria in a new neurosurgical center with-
out CT scan and MRI facility. 

The proportions of high (cervical) and low (thoracic 
or lumbar-sacral) injuries vary in different studies. 
From China, it is reported that 5% of the patients 
have sustained high injuries (21), compared to 92 % 
in Turkey (22). According to Ślusarz [4] and, Peter 
O’Connor (24), the most commonly injured spinal 
cord segments were cervical segment followed by 
thoracic and lumbar. Spinal injuries were distributed 
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 along the spine as follows: cervical 33%, thoracic 
25.7%, and lumbar 19.2%. Multiple spinal levels 
were involved in 21.1% of patients. This agrees well 
with the above reports and to document by Farhad 
Pirouzm (2010) on spine and spinal cord injuries in   
the largest Canadian adult trauma center over 2 dec-
ades, who reported cervical 29%, thoracic 21%(20). 

The frequency of head injuries varies from 26 % to 
74 % in various patient populations with traumatic 
spinal cord injuries (29,30). A prospective study 
found that 34 % of those who had a traumatic spinal 
cord injury also had a mild head injury, and 26 % 
had a serious head injury (29). In contrary to the af-
ford mentioned reports chest injury was most com-
mon concurrent injury in patients with spine and spi-
nal cord injuries, this could be due to multifactorial 
reasons, such as relatively greater number, 184 
(51.4%) of injuries involved thoracic, thoracolumbar 
and Cervicothoracic injuries, and assault (fighting), 
stab were also compounding factors considerably.  

Those who are injured in traffic accidents and falls 
run a particular risk of sustaining a concomitant head 
injury. Concomitant head injuries were especially 
associated with cervical spinal cord injuries. More 
than half of cord injuries are thought to be incom-
plete (31,32), similarly our study revealed, about 
59.2% (228/385) patients had incomplete injury or 
no neurological deficit at all. Only 27.8% of the pa-
tients with Sis and/or SCIs had ASIA scale. In accor-
dance to the above reports, Peter O’Connor from 
Australia concluded that the most common neu-

rologic category was incomplete tetraplegia (24). 

The average time of hospitalization for spine injuries 
along with spinal cord damage was 106.7 days, by 
Jarmundowicz (4), 18.4 days by Joanna Rosińczuk-
Tonderys (4). In the research carried out, this value 
was much smaller 7.4 days. This difference may re-
sult from awareness and emerging rehabilitation fa-
cilities and progress in the scope of diagnostic tech-
niques and methods of surgical treatment. 

Recommendation: Arguably, prevention should be 
focused on reducing the incidence of SCI due to and 
falls and motor vehicle crashes, as these causes are 
responsible for the largest proportion of the most 
severely injured We believe that the improved avail-
ability of pre-hospital treatment should be strength-
ened.  
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