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ABSTRACT
Background: Traumatic spinal cord injuries are the common
cause of disability and death among young people, and their
influence on the social and financial well-being of the patient is
often more significant than that of other injuries. The aim of
present study is to assess the epidemiology and pattern of
spinal cord injury and risk factors associated with complete
cord injuries.
Materials and Methods: In this retrospective study,
questionnaires were used to review the medical records and to
obtain relevant data. In the questionnaire we included patients
age, gender, residential address, ethnic group, occupation,
marital status, time of injury, etiology of injury, level and
severity of injury, duration of hospital admission, condition on
discharge, rehabilitation therapy and so on. All the patients
were grouped into 4 groups based on their age. The age
groups were, < 20, 21-40, 41-60, and >61 years. All the data
obtained were compiled and recorded.
Results: The medical records of 200 patients with spinal cord
injuries were incorporated in the study. Out of 200 patients,
144 patients (72%) belonged to male group whereas 56
patients (28%) belonged to female group and the male to
female ratio was approx. 2.5:1. The age of patients ranged
from 8-90 years with mean age being 52.3 years. Maximum

INTRODUCTION
Traumatic spinal cord injuries (TSCIs) are the common cause of
disability and death among young people, and their influence on
the social and financial well-being of the patient is often more
significant than that of other injuries.1,2 A constant increase in the
incidence of TSCIs was observed in many studies conducted.
Transportation injuries were the leading cause of TSCIs in many
developed countries, such as the USA, Canada, Australia, New
Zealand and some of the West European countries.3-5 However,
falling was the primary injury cause of TSCIs in developing
countries, such as Russia, Pakistan, Nepal and some portions of
southern Asia.6,7 Epidemiological studies from Canada included
patients from 15 years of age, and studies from Sweden and
Finland included patients from 16 years of age, whereas a study
from Western Norway included all ages. Direct comparison
between studies can therefore be difficult because of the different
inclusion criteria and differences in data collection.8-10
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patients belonged to the age group 41-60 years, followed by
21-40 years.
Conclusion: The most common age at the time of injury was
young and middle age adults and the proportion of males was
higher. The main causes were traffic accidents and being
struck by falling objects. Preventive measures should be based
on the characteristics of different groups, and public policies
aimed at preventing injuries should focus on high-risk
populations, such as young and middle age males.
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The aim of present study was to assess the epidemiology and
pattern of spinal cord injury and risk factors associated with
complete cord injuries.
MATERIALS AND METHODS
The study was conducted in the Department of Surgery of the
Maharaja Agasen Medical College, Agroha. The ethical approval
for the study was obtained from the ethical committee of the
institute. For the study, we reviewed the record of 200 patients
with spinal cord injuries who were admitted to the department of
surgery at MAMC, Agroha. Spinal cord injury was defined using
the international definition as the occurrence of an acute lesion on
the neural elements of the spinal canal (spinal cord and cauda
equina), resulting in temporary or permanent sensory deficits,
motor deficits, or bladder/bowel dysfunction.4 All the required data
for the study was collected by reviewing the medical records of the
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selected patients. Questionnaires were used to review the medical
records and to obtain relevant data. In the questionnaire we
included patients age, gender, residential address, ethnic group,
occupation, marital status, time of injury, date of hospital
admission and discharge, etiology of injury, level and severity of
injury, rehabilitation therapy and so on. All the patients were
grouped into 4 groups based on their age. The age groups were,
< 20, 21-40, 41-60, and >61 years. The main causes of injury
were classified as non-traumatic or traumatic. Traumatic causes
included traffic accidents, high falls, low falls, being hit by falling
objects, crushing injuries, violence and sports injuries. For the
classification of level of injury, injuries were classified based on
region of spinal cord: cervical, thoracic, and lumbar segments.

The neurological deficits caused by the injury were classified
based on their severity as either complete or incomplete based on
the international standards set forth by the American Spinal Injury
Association (ASIA).
If complete absence of sensory and motor functions were
observed, the injury was defined as complete SCI. Similarly, if
sensory and/or motor functions were partially or completely
preserved below the level of injury including lower sacral segment,
the injury was defined as incomplete SCI.
The statistical analysis of the data was done using SPSS
software for windows. Chi-square test was done for the
assessment of collected data. P value <0.05 was considered
statistically significant.

Table 1: Distribution of patients based on etiology of SCI
Variables

Gender

Traffic accidents
Struck
Crushing injuries
High-falls
Others
Non-traumatic
Unknown
Total, N (%)

Male
36 (25)
30 (20.8)
23 (15.9)
12 (8.3)
13 (9.1)
17 (11.8)
13 (9.1)
144 (72)

Female
6 (10.7)
8 (14.2)
7 (12.5)
8 (14.2)
2 (3.5)
4 (7.1)
21 (37.5)
56 (28)

Age (years)
<20
7 (35)
2 (10)
3 (15)
2 (10)
1(5)
2(10)
3 (15)
20 (10)

21-40
21 (30)
7 (10)
5 (7.2)
4 (5.8)
9 (12.8)
8 (11.4)
16 (22.8)
70 (35)

41-60
20 (27)
16 (21.7)
8 (10.8)
7 (9.5)
9 (12.2)
8 (10.8)
6 (16.2)
74 (37)

>61
1 (2.7)
6 (6)
7 (19.4)
5 (13.8)
6 (16.6)
2 (5.5)
9 (25)
36 (18)

Total no. of
accidents, N (%)
44 (22)
38 (19)
30 (15)
20 (10)
14 (7)
36 (18)
18 (9)
200 (100)

Figure 1: Distribution of patients based on etiology of SCI
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RESULTS
The medical records of 200 patients with spinal cord injuries were
incorporated in the study. Out of 200 patients, 144 patients (72%)
belonged to male group whereas 56 patients (28%) belonged to
female group and the male to female ratio was approx. 2.5:1. The
age of patients ranged from 8- 90 years with mean age being 52.3
years. Maximum patients belonged to the age group 41-60 years,
followed by 21-40 years.
Based on the etiologies of injuries, they were classified into
traumatic and non-traumatic. Traumatic injuries included traffic
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Others

Non-traumatic

Age (years) 41-60

Unknown

Age (years) >61

accidents (22%), being struck by falling objects (19%), crushing
injuries (15%), and high falls (10%). Non-traumatic injuries
included inflammation, tumors, infections, degenerative damage
and vascular damage. Non-traumatic injuries accounted for 18%
of SCI. It was revealed from the above results that traffic accidents
were the leading cause of the SCIs and this result is statistically
significant (P<0.05) [table 1]. The leading cause of SCIs in case of
males was traffic accidents, in contrast to high falls in case of
females. There was statistically significant data in gender
distribution etiology (P<0.05). The rates of traffic accidents, high
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falls, and being struck by falling objects were high among the
patients between the ages of 21 and 60 years. Among those older
than 60 years, low falls were the most common cause of SCIs.
Statistically significant differences were noted among the age
groups with regard to etiology (P<0.001) [Table 1, Figure 1].
The patients admitted for SCIs were grouped as cervical, thoracic
and lumbar based on the level of injury as shown in Table 2.

Cervical injuries were the most common segment affected with 88
patients, followed by thoracic segment (66 patients, 33 %) and
then lumbar segment (48 patients, 20%). Based on the severity of
injury, there were more cases of incomplete injuries (166 patients,
83%) as compared to complete injuries (34 patients, 17%). The
distribution of severity of spinal cord injuries was statistically
significant as shown in Table 2.

Table 2: Distribution of spine level injuries for SCI patients by the severity of injury
Level of injury
Severity of injury
Complete
Incomplete
Total, N (%)
P-value

Cervical

Thoracic

Lumbar

Total

Yes
No
20 (22.7)
17 (15.2)
68 (77.3)
95 (84.8)
88 (44)
112 (56)
<0.001

Yes
No
10 (15.2) 26 (19.4)
56 (84.8) 108 (80.6)
66 (33)
134 (67)
<0.001

Yes
No
8 ( 16.7)
28 (18.4)
40 (83.3) 124 (81.6)
48 (24)
152 (76)
0.024

34 (17)
166 (83)
200 (100)
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Figure 2: Distribution of spine level injuries for SCI patients by the severity of injury
DISCUSSION
It is well known that SCI imposes a substantial burden on
individuals, their families and society because of the cost of
healthcare treatments, rehabilitation and lost productivity.
Therefore, the results of this research can support the reasonable
allocation of medical resources and the implementation of
preventive measures. In the present study, it was observed that
traumatic spinal injury is the most common spinal injury followed
by struck from falling objects. Also, young population is more
prone to spinal injuries as shown by statistically significant results
with p<0.05. These results are consistent with other studies
conducted by researchers.
Wang H et al performed a study to analyze the epidemiological
data obtained from patients with traumatic spinal fracture at two
university-affiliated hospitals in Chongqing, China. The authors
retrospectively reviewed the hospital records of all patients who
suffered traumatic spinal fracture and were treated at Xinqiao
Hospital and Southwest Hospital (both affiliated with The Third
Military Medical University) between January 2001 and December
2010. The demographic characteristics, injury characteristics, and
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clinical outcomes of patients over this 10-year period were
compared. A total of 3142 patients (mean age 45.7 years, range
1-92 years) with traumatic spinal fractures were identified; 65.5%
of the patients were male. The peak frequency of these injuries
occurred in the 31- to 40-year-old age group. Accidental falls and
traffic accidents were the most common causes of spinal fractures
(58.9% and 20.9%, respectively). Traffic accidents tended to occur
in younger patients, whereas accidental falls tended to occur in
older patients. The most common area of fracture was the
thoracolumbar spine (54.9%). Cervical spinal fractures were
significantly more common in patients injured in traffic accidents,
while lumbar spinal fractures were more common in accidental fall
patients. Using the American Spinal Injury Association (ASIA)
classification, 479 (15.3%) patients were classified as having ASIA
grade A injuries; 913 (29.1%), ASIA grade B, ASIA grade C, or
ASIA grade D; and 1750 (55.7%), ASIA grade E. ASIA grade A
injuries were more common in patients who suffered thoracic
spinal fractures (15.09%) than in those with fractures in other
areas of the spine. Out of total 954 (30.4%) patients had
associated nonspinal injuries. Of these patients, 389 (40.78%)
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suffered a thoracic injury, and 191 (20.02%) sustained a head and
neck injury. The length of hospitalization differed significantly
between the accidental falls from high heights and falls from low
heights, as did the mean cost of hospitalization (p < 0.05), but no
significant difference was found between accidental falls from high
heights and traffic accidents (p > 0.05). The length of
hospitalization differed significantly among the 3 groups according
to the ASIA classification, as did the mean cost of hospitalization
(p < 0.05). Of patients with incomplete lesions, 39.3% improved
one or more grades in ASIA classification during hospitalization.
Accidental falls emerged as the leading cause of traumatic spinal
fracture in this study, and the numbers of fall-induced and sportsrelated injuries increased steadily with age. These results indicate
that there should be increased concern for the consequences of
fall- and sports-related injuries among the elderly.11 Yang R et al.
performed a study to describe the demographics and the injury
characteristics for both traumatic and non-traumatic spinal cord
injuries and to explore the risk factors for complete spinal cord
injuries. A retrospective study was performed by reviewing the
medical records of 3,832 patients with spinal cord injuries who
were first admitted to the sampled hospitals in Guangdong, China.
The demographics and injury characteristics of the patients were
described and compared between the different groups using the
chi-square test. Logistic regression was conducted to analyze the
risk factors for complete spinal cord injuries. The proportion of
patients increased from 7.0% to 14.0% from 2003 to 2011. The
male-to-female ratio was 3.0∶1. The major cause of spinal cord
injuries was traffic accidents (21.7%). Many of the injured were
workers (36.2%), peasants (22.8%), and unemployed people
(13.9%); these occupations accounted for 72.9% of the total
sample. A multivariate logistic regression model revealed that the
OR (95% CI) for male gender compared to female gender was
1.25 (1.07–1.89), the OR (95%CI) for having a spinal fracture was
1.56 (1.35–2.60), the OR (95%CI) for having a thoracic injury was
1.23 (1.10–2.00), and the OR (95%CI) for having complications
was 2.47 (1.96–3.13). The proportion of males was higher than
the proportion of females. Workers, peasants and the unemployed
comprised the high-risk occupational categories. Male gender
were the major risk factors for a complete injury.12
Zhou Y conducted a study to describe the epidemiological profile
of traumatic spinal cord injury (TSCI) in Tianjin Medical University
General Hospital, China, from 2009 to 2014. Hospital medical
records of patients with TSCI admitted to hospital from 1 January
2009 to 31 December 2014 were reviewed. Collected variables
included gender, age, marital status, ethnic group, occupation,
etiology, neurological level of injury, American Spinal Injury
Association (ASIA)-ISCoS impairment scale at admission, the
severity, death and its cause, concomitant injuries and treatment
choice. During the study period, 354 cases were identified. Maleto-female ratio was 2.34:1, with a mean age of 50.1±15.5 years.
Falls (55.1%), comprising low falls and high falls (33.6% and
21.5%, respectively), were the leading cause, followed by motor
vehicle collisions (MVCs) (35.9%). The most common injury site
was the cervical spinal cord, especially C4-C6, accounting for
59.3%. Surgery was the major treatment choice (57.6%). The
number of TSCI patients increased annually in our center. The
mean age at the time of injury was older, and the proportion of
males was higher. The leading two causes were falls and MVCs.
The SCIs caused by MVCs were increasing. Peasants, workers
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and unemployed individuals were those at higher risk. Surgery
was the major treatment choice. These data may be useful to
implement those preventive strategies focused on the
characteristics of different groups and pay more attention to highrisk populations.13 Wang H et al conducted study to describe the
epidemiological characteristics of TCSF and risk factors for TCSCI
in adults in Chongqing, China. There were so many studies about
the characteristics of spinal fractures and spinal cord injury, but
the study about the traumatic spinal fracture and spinal cord injury
among the cervical region and the relationship between the TCSF
and cervical spinal cord injury is rare. A total of 643 patients with
TCSF were included in the study. The mean age was 42.5±13.8
years, with a range of 18-86 years, and the male/female ratio was
4.3:1. The mean annual incidence of TCSF was 65 cases per
100,000 hospital admissions. The leading cause of TCSF was
motor vehicle accidents (MVA) (n = 213, 33.1%), followed by falls
from a high height (n = 211, 32.8%). The most common injury site
was C5, which accounted for 22.7% of cases. In all, 37 (5.8%)
patients had complications, 204 patients (31.7%) had ASOIs, and
417 patients (64.9%) had TCSCI. There were significant
differences in the etiology and distribution of fracture location
between the patients with and without TCSCI. Young age (31-45
age group), male sex, high falls (≥2 m), and traumatic C5, C6
vertebra fractures were risk factors for TCSCI. MVA and falls from
a high height were the leading causes of TCSCI, especially young
male patients with lower cervical spinal fractures. Therefore,
establishing public policies aimed at preventing injuries should
focus on MVA and falls from a high height, and more attention
should be paid to the young male population.14

CONCLUSION
The most common age at the time of injury was young and middle
age adults and the proportion of males was higher. The main
causes were traffic accidents and being struck by falling
objects. All these data indicated that preventive measures should
be based on the characteristics of different groups, and public
policies aimed at preventing injuries should focus on high-risk
populations, such as young and middle age males.
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