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Abstract
Background: Traumatic spinal cord is a public health problem due
to the high morbidity and mortality worldwide. The objective of this
research was to characterize the profile demographic and clinical partner of people with TRM; analyze correlations between clinical features
of traumatic injury level and its complications.
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Methods: Observational study, the cut cross-sectional with a quantitative approach, performed with 80 people with TRM. Data were
analyzed using descriptive and inferential techniques statistics.

Results: The results show correlation of spinal cord injury in lumbar
level with accidents with firearms, of chest injury to car accidents and
cervical injuries the diving in shallow water. Regarding complications,
quadriplegia had greater influence as a risk factor for UP, spasticity,
orthostatic hypotension, urinary complications, autonomic dysreflexia
and intestinal disorders in relation to paraplegia, but showed a protective factor to pain syndromes.
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Conclusion: The absence of notification is a limiting factor for research and construction of new public policies aimed at preventing
determinants external causes of TRM, as well as development of actions aimed at specialized care to minimize complications and improve
quality of life in this population.
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Introduction
The rachimedural trauma (TRM) is defined as any
injury that primarily affects the spine, including
whether or not the spinal cord or nerve roots, in any
of its segments, which can lead to motor, sensory,
autonomic and psychoaffective disorders, temporarily or permanently, complete or incomplete [12]. These transformations are manifested mainly as
paralysis or paresis of members, change in muscle
tone, alteration of surface and deep reflexes, alteration or loss of different sensitivities (tactile, painful,
vibratory, by pressure and proprioceptive), sexual
dysfunction, and autonomic changes as vasoplegia,
alteration of sweating, loss of bladder and bowel
control, among other [1].
According to the American Spinal Injury Association (ASIA), the classification of spinal cord injury which is defined as the standard method for
evaluating the neurological status of individuals
with TRM. It is divided into five levels, namely:
complete lesion, without motor and sensory preservation - ASIA A, incomplete injury - ASIA B,
although it is incomplete, there is loss of motor
function, but it keeps the sensory function, which
does not occur with ASIA C and D, in which the
person does not lose motor function and they differ from each other with regard to the degree
of force and normal/without injury - ASIA E. This
specification uses as a parameter the degree of
lesion involvement [3].
TRM represents a public health problem, given its
high morbidity and mortality in the world's population, in addition to the functional repercussion and
individual and social costs associated with installed
deficiencies [4].
Additional to the exposed aspects, it should be
noted that this is a reportable disease, and findings
concerning the quantitative about the real situational diagnosis of Brazil are rare.
Studies estimate a worldwide incidence of TRM
between 9 and 50 cases/million inhabitants, with
involvement primarily in major urban centers [5-6].
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In Brazil, there are about 6,000 to 8,000 new cases
of TRM per year [1], being spent on average of R$ 9
billion per year for the trauma care [5]. The etiology
of trauma is among traffic accidents, accidents with
firearms, falls from height, diving into shallow water
and aggressions [7, 2].
In a convergent manner to current paradigms, it is
understood that epidemiological studies related to
traumatic spinal cord injuries are important because
of the impact that these cause to the individual, in
the psychological, personal and biological, or economic and social, levels.
Given the above, it substantiates that the epidemiological knowledge regarding TRM can provide subsidies for the development of prevention
programs, etiological factors of TRM and improvement in primary care [2]. Therefore, the current
study aimed to: characterize the socio-demographic
and clinical-epidemiological profile of people with
TRM; and analyze correlations between clinical characteristics, level of injury and complications in the
person with TRM.

Method
This is an observational and cohort-cross study, with
a quantitative approach, performed with the population of individuals with TRM registered in four
associations, three rehabilitation centers and three
public hospitals in the city of João Pessoa/Paraíba/
Brazil, totaling 10 institutions.
From the incidence estimate for the TRM extracted based on scientific literature, which identifies
the occurrence of 10,000 new cases of TRM each
year in Brazil, with an incidence of 5.38% [8], a
statistical sample calculation was performed. The
sample size was calculated based on a 5% margin
of error (Error = 0.05) with α = 0.05 (Z0.025 = 1.96)
and considering as exposed population 723,514 individuals residing in João Pessoa/Paraíba/Brazil [9].
So it is configured that at least 79 people should
be interviewed within the period reserved for data
This article is available at: www.intarchmed.com and www.medbrary.com

International Archives of Medicine
Section: Epidemiology
ISSN: 1755-7682

collection, so that the sample presented statistical
significance.
The sample consisted of 80 participants who met
the inclusion criteria of being more than 18 years
old. The exclusion criterion used was the variation
of cognitive state, in the case where it prevents the
interview. The criterion of discontinuity was the waiver to participate in the study after collecting data,
which did not happen to any participant.
The data collection instrument consists of an
interview form with questions involving the sociodemographic and clinical characterization of individuals with TRM. For its construction, observations
and evaluations carried out by one of the researchers were used as reference, based on what is in
international and national guidelines [10-12], which
was verified by specialists and subject to the achievement of pre-test with twenty (20) patients, randomly selected. Participants in the pilot test were
not included in the sample.
The operational structure used for data collection
was a convenience sampling, i.e., the individuals interviewed were selected based on their presence in
the institutions between May and November 2014.
When conducted in institutions, the interviews took
place in a reserved manner, in individual rooms, while the other interviews occurred at home. This contact was generated by network, that is, customers
or professionals themselves informed about people
with TRM, who were not attending the institutions.
In this way, we made telephone contact with these
people, who were previously informed about the
research and asked about their availability of participation. After their acceptance, the convenient day
and time for the visit was scheduled.
After collection, the data were collected, stored
and analyzed using the Statistical Package for Social Science (SPSS) statistical program, version 20.0,
being applied descriptive statistics techniques with
absolute numbers, percentages; it was used for characterization of the research subjects and inferential
statistics for correspondence analysis, to verify mul© Under License of Creative Commons Attribution 3.0 License
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tivariate association between the causes of trauma,
level of injury and trauma sequelae. The Chi-square
test and Relative Risk were used in order to verify
and magnitude of this association between sequel
and the complications of spinal cord injury. It was
considered the significance level of 95%. It should
be noted that for relative risk classification cutoff
point was used as the following classification: 1-1.2
trivial risk; 1.2-1.9 small risk; 1.9-3.0 moderate risk;
3.0-5.7 great risk; > 5.7 risk [13].
It is remarkable that the research was approved
by the Research Ethics Committee of the University
Hospital Lauro Wanderley (HULW), under protocol
number 423/2011 and CAAE N 0058.0.462.126-11,
in compliance with the requirements of Resolution
196/96, revoked by 466/12 of the National Health
Council [14] and Resolution 311/2007 of the Federal
Council of Nursing.

Results
The sample was constituted by 80 patients of both
genders, aged between 18 and 89 years (Average
36.23 ± 13,81DP). There was a predominance of
individuals in economically active range of 21-40
years old (65.1%), being 59 (73.8%) male, single
and/or married - both with 36 (45%) - without children 29 (36.3%). As for education, 64 (80%) individuals had more than four (4) years of study and
basic monthly income of 1 to 3 minimum wages,
58 of them (72.5%).
Regarding clinical aspects, 45 (56.3%) individuals
presented predominantly thoracic injury followed by
20 (25%) back injury. Etiologically, the traffic accidents stood out, being 29 (36.3%), followed by
firearms, 25 (31.3%). Relative to the trauma sequel,
most had complete paraplegia - 45 (56.3%) - followed by incomplete paraplegia - 25 (31.3%).
Regard to multivariate associations between the
cause of the trauma and the level of spinal cord
injury, it was observed that injuries by firearms were
related to lower back trauma, while cervical lesions
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Figure 1: R
 epresentation of the cause of trauma
and level of spinal cord injury in two-dimensional plane. João Pessoa/PB, 2014.

Source: Direct Search. João Pessoa/PB, 2014.

Figure 2: R
 epresentation of the cause of trauma
and type of sequel to the two-dimensional plane. João Pessoa/PB, 2014.
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association with the generated sequels were investigated within the sample.
For categorization of the relative risk, the most
frequent complications in patients with spinal cord
injury were first described, as Table 1.
In the relative risk analysis, it appears that quadriplegia increases the risk of complications in the
TRM, except for pain syndromes, to which it presents a protection factor. Correspondingly, the association between the level of spinal cord injury
(cervical (quadriplegia) or thoracic or lumbar injury
(paraplegia), it is perceived increased risk of all complications, except for pain syndromes for which it is
a protection factor (Table 2).
Table 1. P revalence of complications associated with
spinal cord injury (n=80). João Pessoa/PB,
2014.
Type of Complication

N

%

Urinary complications

76

96.2

Pressure ulcer

60

75.9

Spasticity

50

62.5

Painful syndrome

43

54.4

Intestinal disorders

43

54.4

Orthostatic hypotension

23

29.1

Autonomic dysreflexia

20

25.3

Source: Direct Search. João Pessoa/PB, 2014

Table 2. A
 ssociation between type of sequel (paraplegic/quadriplegic) and complications of
TRM (n=80). João Pessoa/PB, 2014.
Source: Direct Search. João Pessoa/PB, 2014.

corresponded to diving and traffic accidents, which
had closer ties with thoracic lesions (Figure 1).
The correlation between the cause of trauma and
sequelae presented was demonstrated by means of
two-dimensional correlation analysis: road accidents
with complete paraplegia; injury by firearm with
complete and incomplete paraplegia; and diving
with incomplete quadriplegia. (Figure 2)
Given the known morbidity and mortality related
to TRM, the main complications presented and their
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Type of Complication

Type of sequel
(tetraplegic/paraplegic)
RR
IC (95%)

Pressure ulcer

1.027

0.707-1.493

Spasticity

1.266

0.853-1.880

Orthostatic hypotension

2.160

1.065-1.382

Painful syndrome

0.583

0.227-1.502

Urinary complications

1.045

0.994-1.098

Autonomic dysreflexia

1.373

0.499-3.777

Intestinal disorders

1.261

0.756 -2.105

Source: Direct Search. João Pessoa/PB, 2014.
*RR = Relative risk; IC =Confidence interval
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Discussion
In this study, the sociodemographic characteristics
of the respondents resembles the scenario described
by other researchers, mainly males and individuals
in the economically active age group [2, 4, 15-19].
The results also point to correlation of lumbar spinal
cord injury to accidents caused by firearms, of chest
injury to car accidents and cervical injuries caused
by diving in shallow water. Regarding the complications, it is noted that quadriplegia had greater
influence as a risk factor for pressure ulcer, spasticity, orthostatic hypotension, urinary complications,
autonomic dysreflexia and intestinal disorders, in relation to paraplegia, but showed a protective factor
with respect to pain syndromes.
Although there is disagreement about which one
is the main cause of spinal cord trauma - trafficaccidents or firearms -, it is correct to say that both
are configured as relevant sources of this trauma
[2,6,20]. The level of spinal cord injury is related to
the etiology of trauma, thus it can be explained according to the shock kinematics and biomechanics.
The use of biomechanics has an important role in
the knowledge of the trauma mechanism, nevertheless it predicts the kind of injury and gravity the
victim presents [21].
Traumas related to the spine are usually of great
energy and may result in immediate risk to life and
evolve with high morbidity and mortality. In this
study, through the analysis of correspondence in
two-dimensional plane, we can observe a direct relation between the accidents by firearms with lumbar trauma, car accidents with chest injuries and
diving with cervical lesions (Figure 1).
Epidemiological studies on TRM point the thoracic and thoracolumbar as the segments most affected by trauma in car accidents. These segments are
more susceptible to injury due to the abrupt change
of the fixed segment, between the rib cage and
the lumbar spine. Thus, when movements occur
beyond physiological limits, the injury occurs most
easily in this segment [2, 5, 22].
© Under License of Creative Commons Attribution 3.0 License
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Still concerning traffic accidents, we emphasize the targeted epidemiological significance to its
preventable condition, when obeying traffic laws,
improving signposting of roads and using protective measures and required equipment, such as seat
belts, helmet, among others. In this context, the
study carried out by Vasconcelos and Riberto [4]
shows the need to further invest in awareness of
the importance of respecting traffic laws, including
mandatory use of such equipment.
As for accidents with firearms, it is postulated
that the kinematics of trauma involves kinetic energy transfer to the spinal cord, with disruption of
axons, nerve cell damage and rupture of blood vessels that cause the primary spinal cord injury and,
in the acute stage, followed by hemorrhage and
necrosis of the gray matter. The physical separation
of the spinal cord tract typically does not occur in
non-penetrating trauma, while in the perforating
trauma, the most common mechanism is the cord
laceration [23-24].
The traumas posed by firearms are mostly associated with urban, public or domestic violence.
Thus, it is configured for scoring a young and economically active population, further aggravating the
costly impact on public health.
When the etiology of the trauma was diving in
shallow water, this study has found its correspondence with the lesions in the cervical region, and
these findings were shared by other researchers
[25]. The authors also suggest changes in public policies, especially in urban areas, with education and
prevention for falls from height campaigns, caution
diving in shallow water and automobile and motorcycle accidents, in order to reduce cases of TRM.
Concerning correlations between the causes of
trauma and the types of sequel generates by these
causes, correspondences were observed between
accidents by firearms and paraplegia (complete and
incomplete), traffic accidents and the complete paraplegia, and accidents by diving and tetraplegia (Figure 2). As mentioned previously, the kinematics of
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the trauma is reflected at the level of the lesion and
kind of sequel. Thus, we point out that as thoracic
and cervical segments appear as the most committed, they refer to the greater risk of paraplegia and
tetraplegia, respectively. Other studies corroborate
with this [25, 5] aspect, as well as the definitions of
American Spine Injury Association for the neurological classification of TRM [3].
The above data are important because they predict which complications are more likely to occur,
providing support in relation to the therapeutic needs and targeted preventive care to these patients.
This research highlights as TRM complications the
urinary disorders, pressure ulcer, spasticity and pain
syndrome and intestinal disorders (Table 1). Other
studies corroborate with the findings, describing
those mentioned above as the main complications
[1,26 -29], although other problems such as pulmonary disorders, are enough referenced as a major
complication in these patients [2].
The severity of spinal cord injury is directly related
to the type of sequel presented by the individual
suffering trauma, and that gravity is increased from
the initial level of neurological damage, considered
as the most important predictors of neurological
outcome of patients. Since the higher this is, the
greater the severity. The clinical characteristics, related to the neurological examination, the demographic characteristics and the etiology of injury,
help to define more accurately the profile of each
individual for the recovery and survival [30].
Considering the connection between the complications found in the sample and the type of sequel
(paraplegic/quadriplegic), it was observed that quadriplegia was associated with higher relative risk of
developing complications (pressure ulcer, spasticity,
orthostatic hypotension, urinary complications, autonomic dysreflexia and intestinal disorders), while
it was presented as a protective factor for pain syndromes compared to cases of paraplegia (Table 2).
Secondary clinical complications to TRM are influenced by demographic factors and characteristics
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related to injury. In0 this context, it is observed that
the syndromic of quadriplegia, and ASIA-A neurological status (complete lesion), increase the risk of
morbidity and mortality [2].
Concerning the protection factor for pain syndromes, observed by tetraplegic in this study, in relation
to paraplegia, it is embodied that this complication
is common among individuals with TRM, and may
be classified as musculoskeletal or visceral neuropathic, which may be related to neuro-spasticity
phenomena, tissue inflammation or visceral onsets
[31-32]. In this context, the intensity of pain refers
to disabilities, often more emphatic than the loss
of functionality. In this regard, studies show in their
results that the pain intensity average was higher
among individuals with paraplegia when compared
with those with tetraplegia [33-34], which corroborates the findings of this study.

Conclusion
In this study, the sociodemographic and clinical profile of people with TRM presented predominance of
male, in the younger age groups economically active, with chest and back injuries resulting from automobile accidents, followed by firearms. Concerning
the established correlations, it was observed that
traffic accidents and firearm were related to thoracic and lumbar injuries, respectively, and complete/incomplete paraplegia. The main complications
were urinary, followed by the UPP and spasticity.
Among the listed, quadriplegia was presented as
risk to all of them, with the exception of pain syndromes. That said, it is embodied in the scope of
the proposed objectives.
Given this research, we understand the vehement
need for compulsory notification in Brazil so that,
through the records, it will be possible to understand the degree of severity of the injury and its
physical, psychological and social impact on affected people, as well as the economic impact for the
nation. The absence of notification is a limiting facThis article is available at: www.intarchmed.com and www.medbrary.com

International Archives of Medicine
Section: Epidemiology
ISSN: 1755-7682

tor for the research and construction of new public
policies aimed at prevention of determinant external
causes of TRM, as well as elaborate actions directed
to the specialized care to minimize complications
and improve quality of life. The trauma kinematics
approach highlights the importance of this understanding for the most insightful performance of
Healthcare staff.
The access to people with TRM, because of the
lack of their registration in the public health system,
was a limiting factor to the study.
Nursing as a science responsible for the direct
care by health education and rehabilitation potential, should improve and develop studies that further
deepen this theme and which point new perspectives of care for people with TRM.

List of abbreviations:
PU: Pressure Ulcer
SPSS: Statistical Package for Social Science
HULW: University Hospital Lauro Wan¬derley
CAAE: Certificate of Presentation for Ethical Consideration
RR: Relative Risk
IC: Confidence interval.
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