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Abstract

Background: Vertebral fracture, one of the most incidents in human
life, is associated with many complications. Due to the importance
of this complication, this study was conducted to epidemiologically
investigate vertebral fractures and their consequences in the emergency
department of Kowsar Hospital in Sanandaj in 2017.

Methods: In this retrospective cross-sectional study, 350 patients
who visited the emergency department of Kowsar Sanandaj Hospital in
2017 due to vertebral fractures were included. The data was extracted
from information collected through phone contact and patients’ medical
documents. V Kramer and ETA tests were performed to analyze the
hypotheses using SPSS 25 software.

Results: Men constituted 61% of the patients. The average age of the
patients was 42.18 (6.86) years, and almost 41% of the patients lived
in Sanandaj. The most common trauma mechanism was fall injury
with 44.8%, 59.55% of which were in the lumbar region. Compression
and burst fractures had the highest fracture rates with 47.85 and 21.9
percent, respectively.

Conclusion: According to the findings, the fractures were more
prevalentin men, young people, and in labor and agricultural occupations,
and there is a significant relationship between the consequences of
fractures with age, sex, and occupation, which indicates the need for
more safety considerations in these people. Therefore, it is necessary
to identify and subsequently modulate the risk factors associated with
falling injuries to reduce this type of injury.
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Vertebral Fracture and Its Outcomes in Emergency Patients

Introduction

Spine is one of the most complex parts of human
body’s skeletal structure, which contributes to
maintaining the body’s balance. Since it encloses and
protects the spinal cord, it is an essential human body
part (1). The vertebrae support about three-fourths of
the body’s weight, and the main structure of the body
comes as a result of the anatomy of the vertebrae.
However, this vital structure is sensitive and can be
injured due to different causes (2-5).

Spinal injuries, sometimes associated with different
levels of spinal cord injuries, considering the current
human lifestyle conditions, are common incidents
that can result from various causes (6). The level of
a spinal cord injury refers to the specific location on
the spinal cord where the injury occurs. The level of
injury determines which parts of the body are affected
and the extent of paralysis or loss of function (7).
Cultural factors play a significant role in shaping
the course of human lives. The concept of “life
history” explains the different stages of life from
an evolutionary perspective. These stages include
infancy, childhood, juvenility, adolescence, adulthood,
and old age (8). Studies have reported the incidence
of spine injuries as being high, ranging from 19 to 88
people per 100000 people in various studies (9). The
prevalence of spinal cord injury also varied from 480
to 818 people per million people (9). Accidents with
motor vehicle fall and street fights have been reported
to be the top three most prevalent injury mechanisms,
respectively (10).

Tree falls, in which occupational and seasonal factors
play a role, have been reported to be one of the
common causes of spinal fractures in Iran (11). This
incident annually imposes a high cost on the country’s
medical system, and considering the young age of
most patients, it proves to be quite costly in the long
term (12). This disorder’s long-term consequences
depend on the initial injury, natural tissue recovery
and restoration, medical interventions, rehabilitation
measures, and community adaptation (13). Tissue
repair is defined as the restoration of tissue
architecture and function following an injury (14).
Spinal injuries can damage the spinal cord, resulting
in various motor, sensory, and sphincteral disabilities
and even instability and death (9).

Although spinal fractures comprise a small percentage
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of all traumatic injuries, their social and economic
impact on the patient is surprisingly more than other
injuries (15). Various high-cost interventions are
required to restore the vertebra’s original function
after the fracture (12). These interventions may
ultimately not result in the desired outcome, and the
patient will not be able to function the same as before
(12,16,17). Considering the burden of this disorder
on the individual and society, it seems necessary to
progress toward more effective treatments with a focus
on improving neurological outcomes and post-trauma
complications (18). Careful study of the injuries and
timely medical decisions will tremendously impact
reducing the economic and social burdens of these
injuries (2). Since there is no definitive treatment for
spinal cord injuries, prevention-based strategies seem
to be a priority. The first step to preventing these
injuries is to study the contributing epidemiological
factors.

There are no accurate data on vertebral fracture
statistics in Iran, but due to their high prevalence,
acute spinal injuries are expected to constitute a high
number. Considering the burden of spinal injuries,
to develop effective preventive, educational, and
management programs, population-specific studies
of the components of spinal injuries, prove to be
essential. Therefore, the present study aimed to
investigate the epidemiology of spinal fractures and
their components in emergency patients of the trauma
center Kowsar Hospital in Sanandaj in 2017.

Materials and Methods

In this cross-sectional study, the data were collected
after being approved by the Ethics Committee of
Kurdistan University of Medical Sciences IR.MUK.
REC.1398.163 and obtaining the necessary ethical
permits. The sampling method in this study was total
population sampling. The statistical population of the
current study consisted of all the patients referred
to the emergency department of Kowsar Hospital
of Sanandaj in 2017 from May to November due to
spinal trauma. All the patients whose spine fracture
was confirmed in plain radiography or CT scan by
the neurosurgeon and Emergency medicine specialist
were included in the study. Exclusion criteria were
the non-conformity of the imaging report with the
doctor’s diagnosis, MRI or lack of imaging report
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in the file, leaving the hospital by the patient before
the diagnosis, not knowing the anatomical location
of the injury mechanism and type of fracture, and
incomplete demographic information. Finally, all
the patients who fulfilled the inclusion and exclusion
criteria were entered into the study:.

A checklist containing the demographic information
of the patients and the cause of the injury (including
head-on accidents, car rollover, motorcycle accidents,
pedestrian accidents, slip and fall accidents) was
used. Also, cases such as sports injuries, street fights,
gunshot injuries, efc., due to their low prevalence,
were all considered as other causes. The type of injury
classified based on the Denis classification of spinal
fractures (in which the spinal fracture is divided into
two major and minor parts), the major categories
including fracture-dislocation, bending (the type
caused by the seat belt), burst and compression
and also the minor categories involving transverse
processes, pars interarticular, articular and spinous
processes were included. The site of injury (including
cervical, thoracic, lumbar, thoracolumbar and sacral
vertebrae) and the fracture outcomes [including the
need for surgery, paresis, spinal canal involvement,
paresthesia, sphincter disorders), the need for ICU
(Intensive Care Unit), plegia, infection, back pain,
social complications, divorce, death, efc.] were
recorded.

After examining the patientsy documents, the
required information was registered, and additional
information, including the fracture outcomes, was
collected through telephone contact. The Chi-square
test and correlation test of Kramens V were used
to determine the relationship between qualitative
variables, and the ETA correlation test was utilized for
quantitative variables. In the case of the non-normal
distribution of the data, corresponding non-parametric
tests were used. In this study, the data was analyzed
using SPSS version 25 software, and the significance
level in this test was considered to be 0.05.

Results

In this study, 350 patient documents were examined;
60.9% were men, and 39.1% were women. The
average age of the patients (18.86) was 42.6 years
(max=86, min=4). The highest frequency was related
to the age group of 21 to 40 years (33.7%), and the

lowest was in the age group below 20 years (13.4%).
41.1% of the patients were residents of Sanandaj (the
capital city of Kurdistan Province). Regarding the
patients’ occupations, most of them were housewives
(32.6%), and the lowest frequency was related to
government employees (5.7%) (Table 1).

The most frequent cause of the accident was fall
injury (44.8%), and the least frequent was motorcycle
accidents (4%). In general, 420 cases of spinal
fractures were observed (some patients had two or
more fractures), with the highest frequency (47.85%)
of compression fractures and the lowest frequency
of bending fractures (seat belt type) (<1%). 60% of
the fractures were associated with the lumbar region
(Table 2).

Table 1. Demographic information

Variable Frequency Percentage

Male 213 60.9
Gender
Female 137 39.1
<20 47 13.4
21-40 118 SN
Age (yr)

41-60 115 23.9

261 70 20
Sanandaj 144 411

Sagez 18 5.1
Marivan 45 21.9

Baneh 26 7.4

Place of Bijar 5 1.4
residence Kamyaran 29 8.3
Qorveh 37 10.6

Divandareh 23 6.6

Dehgolan 10 29

Other 13 3.7
Worker 60 171

Farmer 655 10

Occupation Government 20 5.7

employee

Housewife 114 32.6

Driver 21 6
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Table 2. Fracture variables

Variable

Head-on accident
Car rollover accident
Pedestrian accident

Cause of Accident Motorcycle accident

Slip accident

Fall accident

Other accidents

Fracture-dislocation

Bending (seat belt)
Burst

Compression
Type of fracture
Transverse processes

Pars Interarticular

Articular processes

Spinous processes

Cervical
Thoracic

Site of fracture Lumbar

Thoraco-lumbar

Sacral vertebrae

Discussion

Traumatic spine injury is one of the common causes
of disability and death (4). Since it decreases patient
efficiency and requires treatment and rehabilitation,
it is associated with heavy economic losses (4). In
this study, most of the patients were young people
aged 21 to 40 years (33.7%), and the prevalence of
fractures in men was higher than in women (61%
versus 39%). In Safaei and Fakharian’s study, the
prevalence of fractures was higher in young men (11,
14). Compared to other age groups, young people
have more physical activities and are more exposed
to trauma due to employment or other reasons. Also,
men are more exposed to severe traumas due to
occupational issues. Therefore, with these two points,
the higher prevalence of fracture in these people can
be justified. 32.6% of the patients were housewives,
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Frequency Percentage
31 8.9
72 20.6
28 8
14 4
32 9.1

157 44.8
16 4.6
201 47.85
92 21.9
2 0.47
12 2.85
78 18.57
12 2.85
4 0.95
19 4.52
25 6.36
93 23.66
234 59.55
29 7.38
12 3.05

and 17.1% of them were workers, thus the results
show that most of the women who suffered from
spinal trauma did not work outside the home. This
point indicates that women are more vulnerable in the
spine area, which requires educational and preventive
measures. The second rank is related to the workers,
which is a probable finding considering their
working conditions and their risks. By examining
the relationship between the consequences of spinal
fracture and the gender of the patients, it was found
that there is a significant relationship between gender
and spinal canal involvement and the development
of paresis; therefore, the frequency of both of these
complications was higher in men. The age variable
was significantly related to all the outcomes,
including the need for surgery, pain, spinal canal
involvement, and neural lesions. Hence, the frequency
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of all the outcomes increased with age. Occupation
of the patients was also significantly associated with
fracture outcomes.

Investigation of the fracture outcomes and the cause,
type, and site of the fracture showed a significant
relationship between the cause of the fracture and
complications, except for plegia and sphincter
disorders (p<0.05). Also, regarding the type and
site of the fracture, there is a statistically significant
relationship between these two variables with all
the fracture outcomes. In the present study, 44.8%
of the spine fractures were due to fall injuries. The
geographical situation of Kurdistan province can
explain the high frequency of falls in this group of
patients since Kurdistan is a mountainous region.
Also, due to this region’s many gardens and trees,
accidents are more likely due to gardening or
recreational activities. Falling from buildings can
also explain the high prevalence of spine fractures in
construction workers. Eighty-three (90.2%) patients
fall from the same level, four (4.3%) from stairs,
and five (5.4%) from more than one-meter high.
Five (5.4%) patients presented to the hospital after
24 hours of injury. 82 patients (89.1%) had bone
fractures. The lower extremity was the most common
injured body region followed by the upper extremity
and chest (19). Also, in Safaei et al’s study, in Gilan
province, falling injuries have been the most frequent
cause of spine fractures, which is consistent with the
results of this study (20). In Kumar’s study conducted
globally, traffic accidents had the highest frequency
among spine fracture causes (10). In this study, traffic
accidents ranked second and accounted for 41.5% of
the fracture cases.

In contrast, in Safaei’s study (19), this frequency
was 35%, which can be attributed to the poor road
conditions in Kurdistan province. 59.55% of the
fractures occurred in the area of lumbar vertebrae.
In Safaei’s study, the prevalence of fractures in the
lumbar vertebrae was higher (19). Fakharian’s study
reported that fractures following a falling accident
occurred mainly in the lumbar region, but fractures
caused by traffic accidents occurred mainly in the neck
region (17). In Kumar’s study, where traffic accidents
ranked first, the most frequent fractures were in the
neck region (10). Therefore, it can be argued that
the neck area is most likely to be affected in traffic

accidents. Compression fractures (47.85%) and burst
fractures (21.9%) were the most common types of
fractures in this study, which can be associated with
the mechanism of trauma (traffic accidents and falls
from a height). However, minor fractures included
only a small percentage of the fractures, which could
be the result of fewer hospital visits in less severe
cases and outpatient management in treatment clinics,
or probably no detectable fractures with the available
imaging equipment; however, in Safaei’s study, burst
fracture of the vertebra accounted for more than half
of the cases (20).

This study’s
relationship between gender and fracture outcomes,
except in two cases, which can be attributed to the
difference in the spine anatomy and the cause of
fracture (trauma mechanism) between men and
women. However, unlike gender, there is a significant
relationship between age and fracture outcomes,

results represent mno significant

which can be attributed to the similar trauma
mechanisms in each age group.

Except for plegia and sphincter disorder, the cause
of fracture was significantly related to other fracture
outcomes. Also, there is a significant relationship
between all the fracture outcomes and the fracture’s
type and site. This relationship can be seen as a
result of the fact that different mechanisms of trauma
can usually result in certain types of fractures, and
a specific type of fracture in a specific site of the
vertebra, the resulting damage is similar. Moreover,
it will have a predictable and inevitable consequence
regarding the relationship between the cause of the
fracture and its outcome. In two cases where the result
was insignificant, this lack of relationship can be
attributed to the small sample size. This issue needs
to be investigated in more significant populations.
One of the limitations of the project is the short-term
implementation of the project, which is better to be
done over three years instead of one year, and it is
also better to do it on a larger statistical population.
One of the features of the present study is to show the
statistics of spine fractures and the type of accident
that caused these fractures in mountainous areas such
as Kurdistan.

Conclusion
The results of the current study indicated a higher
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prevalence of spinal fractures in men, young people,
housewives, and workers. And most of these fractures
were due to falls and traffic accidents. There was a
significant relationship between fracture outcomes
and age, gender, occupation, cause, type, and fracture
site. These findings call for more care and training
programs focusing on preventive measures. Training
and protection programs are essential, especially
in the field of occupational health and also vehicle
safety. It is suggested that more extensive studies be
carried out in this field to minimize the enormous
financial and human costs. Also, considering the
characteristics and vertebral fracture outcomes in the
studied population, providing enough arrangements
for correct and timely management in hospitals in this

region seems necessary.
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