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ABSTRACT | This transversal study aimed at determining
the profile of the population who suffered spinal injury (S
and was admitted to emergency hospitals in Porto Alegre/RS.
The profile of the population who had SI between January
2005 and January 2010 was retrospectively investigated
through data collected from medical records. A total of
1320 records were analyzed, of which 633% were male,
with a mean age of 47024196 years. The most prevalent
spinal cord injury (SCI) mechanisms were falls from a
height (272%). traffic accidents (25.8%) and falls from
own height (13.2%) and the spinal levels that are usually
affected were lumbar (35, 6%), thoracic (219%) and cervical
(205%). Only 142 (10.7%) individuals who had a SI SCI, with
a higher prevalence of incomplete lesion (63.3%). In Porto
Alegre S| affects mainly middle aged men, who fell from
a height and had the lumbar level as the most affected.
The SCI affects younger individuals at the cervical level.
These findings are important to guide the efficient allo-
cation of resources for the management of these injuries
and their repercussions and to prevent this kind of event
in the risk population.

spinal injuries; spinal cord compression;
spinal cord injuries; epidemiology.

RESUMO | Este estudo de coorte retrospectivo foi de-
senvolvido com o objetivo de tracar o perfil da popu-
lacdo que sofreu trauma raquimedular (TRM) e foi in-
ternada em hospitais de pronto atendimento de Porto
Alegre/RS. O perfil da populacdo que sofreu TRM de

janeiro de 2005 a janeiro de 2010 foi investigado retros-
pectivamente a partir da coleta de dados em registros
medicos. Foram analisados 1320 prontuadrios, dos quais
63,3% eram do sexo masculino, com media de idade de
470241960 anos. Os mecanismos de TRM que prevale-
ceram foram queda de altura (27.2%), acidente de tran-
sito (25,8%) e queda da propria altura (13,2%), e 0s niveis
da coluna vertebral mais acometidos foram lombar
(356%), toracico (219%) e cervical (20,5%). Da amostra
total, 10,7% dos individuos que sofreram TRM apresen-
taram lesdo medular (LM), com maior prevaléncia da
lesdo incompleta (63,3%). O TRM em Porto Alegre aco-
mete principalmente homens na meia-idade, gue tive-
ram na gueda de altura a etiologia mais frequente e no
nivel lombar o mais acometido. A LM ocorreu mais em
individuos jovens, sendo o nivel cervical o mais lesado.
Esses achados sao importantes para orientar a aloca-
cdo eficiente de recursos para 0 manejo desses agravos
e suas repercussoes e para prevenir a sua ocorréncia
nas populacdes em risco.

traumatismos da coluna vertebral;
compressao da medula espinal; traumatismos da medula
espinal; epidemiologia.

RESUMEN | Este estudio transversal fue desarrollado con
el objetivo de trazar el perfil de la poblacion que sufrid
trauma raquimedular (TRM) y fue internado en hospitales
de emergencia de Puerto Alegre/RS. El perfil de la pobla-
cion gue sufrio TRM de enero de 2005 a enero de 2010
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fue investigado retrospectivamente a partir de la recopilacion de
datos en registros médicos. Fueron analizadas 1320 fichas clini-
cas, de las cuales 633% eran de sexo masculino, con promedio
de edad de 4702196 anos. Los mecanismos de TRM gue pre-
valecieron fueron caida de gran altura (27.2%), accidente de tran-
sito (258%) y caida desde la propia altura del sujeto (13,2%) v los
niveles de la columna vertebral mas lesionados fueron lumbar
(356%), toracico (219%) y cervical (205%). De la muestra total,
142 (10,7%) de los individuos que sufrieron TRM presentaron le-
sion medular (LM), con mayor prevalencia de lesiéon incompleta

INTRODUCTION

The spinal injury (SI) is described as a lesion of any
component of the spine, be it bone, ligament, medullary,
disc, vascular or radicular lesions’. In contrast, the spinal
cord injury (SCI) is defined as the decrease or loss of
motor and/or sensory and/or anatomic function below
the level of the lesion by the American Spinal Injury
Association (ASIA), and such lesion can be complete or
incomplete due to the impairment of neural elements
inside the spinal channel?.

SCI is characterized as one of the most severe dis-
abling neurological syndromes, leading to changes in
sensitivity, motricity and disorders of the autonomic
system in the segments of the body that are located
below the lesion®*. Even though its estimated world-
wide incidence is not so high (15 to 40 cases per mil-
lion), its social and economic cost is disproportionally
high®, negatively impacting on the quality of life and
self-esteem of those affected by it®.

As reported in literature, in Canada US$ 61.6 mil-
lion dollars were spent in a year only with hospital costs
for SI”, whereas in the United States the cost of treat-
ment is estimated as US$ 9.7 billion a year®. Considering
2007 as the base year, in Spain it was estimated that the
cost of SI for the society ranged from 131 to 302 million
US$, depending on the lesion mechanism’. From the
data in these countries, where there are national reg-
isters which allow the better evaluation of the impact
of SI on public health, it is clear that this condition,
even if not so prevalent, is an important item in the
public expenses with health. Even though there are not
clearly defined numbers in Brazil, it is estimated that
approximately R$ 9 billion are destined to treatments
for trauma every year, which correspond to almost one
third of all the investment in public health in Brazil™.
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(63,3%). El TRM en Puerto Alegre ocurre principalmente en hom-
bres en edad media, que tuvieron una caida de gran altura, la cual
constituye la etiologia mas frecuente vy el nivel lumbar es el mas
lesionado. Estos hallazgos son importantes para orientar la asig-
nacion eficiente de los recursos para el manejo de estas lesiones
y SUS consecuencias para prevenir su incidencia en la poblacion
en riesgo.

traumatismos de la columna vertebral;
compresion de médula espinal; traumatismos de la médula
espinal; epidemiologia.

In Brazil, studies showing the epidemiological pro-
file of SI considering all kinds of trauma mechanisms in
Sdo Luis/MA™ and in Sdo Paulo/SP! were carried out.
In both studies, mostly young men fell from high places
or suffered falls, and this proportion was significantly
higher than that of car accidents, with major thoracic
or thoracolumbar impairment. A national study'? con-
firms the prevalence among young men at reproductive
age, but the distribution of trauma mechanisms follows
a different order, in which trafhic accidents appear with
the highest number of cases, followed by falls and fire-
arm injuries (FAI). In addition, regional differences
are also clear, as observed in the comparison between
the South region, which registered the highest number
of cases resulting from diving in the country and the
second highest level of traffic accidents, and the North
region, which presented only one register of SI caused
by traffic accident and one by diving'®. Additionally, it
is important to consider that the differences also hap-
pen locally, as observed in a study conducted in Rio de
Janeiro from 1996 to 2011, in which hospital admis-
sions due to SI were analyzed in the municipal and state
public emergency hospitals of the city’. The researchers
compared several indicators and concluded that there
were differences between the two health network, and
the state hospitals presented higher values in terms of
expenses with hospital admissions and their volume,
besides a longer mean permanence, however, a signifi-
cantly lower mortality rate than the one found in the
municipal hospitals.

'Thus, considering that differences in the profile of
SI can be even local, the use of epidemiological data to
plan health actions is very important to guide health
promotion strategies, which can result in the prevention
of the main etiological causes and in improved quality of
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life for the population'". The results of the epidemio-

logical study also enables the development of a more



effective and proper treatment for the analyzed popu-
lation. Therefore, epidemiological data concerning SI
have been used by health professionals, and those of
other fields, to improve the quality of life of people with
injuries and to help prevent the lesion in populations
at risk’®. Nonetheless, it is necessary to base the man-
agement and the planning of health actions on more
accurate information; thus, it is important to reassess
the epidemiology of the SI in regular intervals, and also,
data should concern specific populations, given the spe-

cific features of each people'>"’

, region? or location®.

Up until this moment, no study has been found in
literature that describes the epidemiological profile
of individuals who suffered SI in the city of Porto
Alegre/RS. Therefore, the objective of this study
was to determine the profile of individuals who suf-
tered SI in the city of Porto Alegre and surroundings
between 2005 and 2010, bearing in mind the need
to intervene with preventive programs and public
health policies that seek to effectively reduce spinal
cord injury in this community, as well as planning the
care of those who are injured.

METHODOLOGY

This is a cross-sectional and retrospective study
performed at the medical records’ archives from
Hospital Cristo Redentor (HCR) and Hospital de Pronto
Socorro (HPS), both in the city of Porto Alegre/RS.
The choice of these hospitals is due to the fact that
patients suffering from spinal cord injury in Porto
Alegre and Greater Porto Alegre are always taken to
one of these two institutions, which are referral cen-
ters for this type of injury.

Data collection occurred from May to August 2010.
In this study, data from medical records of patients who
suffered SI from January 2005 to January 2010 were
included, in which there was the corresponding inter-
national classification of diseases (ICD). All medical
records were analyzed from the admission due to SI
until hospital discharge. Therefore, medical records of
patients who were not diagnosed with SI from hospital
admission to hospital discharge, also through the ICD
register, were excluded.

'The following variables were collected: gender, age,
trauma mechanism, level of trauma, level of SI (when
present) and type of SI, being the latter divided into
complete and incomplete.

This study was approved by the Research Ethics
Committee of Pontificia Universidade Catdlica do Rio
Grande do Sul, number 10/04968, by the Research
Ethics Committee of Grupo Hospitalar Conceigdo,
project number 10-010, and by the Research Eth-
ics Committee of the Municipal Health Authority of
Porto Alegre, number 001.004651.10.3, registration
number 458. According to the resolution 196/96 IX.2
“e” (CONEP — Ministry of Health), data will be stored
for 5 years and then destroyed.

Initially data were analyzed through descriptive statis-
tics, with the distribution of simple and relative frequen-
cies, as well as position (mean and median) and disper-
sion (standard deviation and amplitude). The normality of
data was investigated by the Kolmogorov-Smirnov test.

Student’s #test was used to compare quantitative
variables. The * test was used to compare the propor-
tions of the same variable, considering the theoretical
distribution of homogeneity between the compared cat-
egories. Data were statistically treated with the software
SPSS 17.0 (Statistical Package to Social Sciences for
Windows), and the adopted significance level (o) was
5% for decision criteria.

RESULTS

In this study, 1,320 medical records were analyzed,;
data concerning the absolute and relative distributions
for gender, age, and age group are presented in Table 1,
also divided by hospital. From the total number of ana-
lyzed records, 394 (29.8%) did not present the descrip-
tion of trauma mechanism, and 281 did not present the
description of the level of trauma (Table 2). Therefore,
all the analyses concerning the trauma mechanism and
the level of trauma were conducted with the total sam-
ple of 926 and 1,039 medical records, respectively.

Of the analyzed medical records (Table 1), 63.3% of
individuals were male, with mean age of 47.02%19.60
years. In terms of distribution of the sample by age
group, no statistically significant differences were found
between the two studied institutions. Children and ado-
lescents were the least prevalent group (6.8%), followed
by the elderly (aged >60 years; 28.1%), and the adults
were the most prevalent group (65.1%).

Data regarding the absolute and relative distributions
of trauma mechanism and level of injury, according to
the presence or absence of lesion for the total of patients,
as well as both hospitals, are presented in Table 2.
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Falling from a high place (27.2%), traffic accident
(25.8%) and falling from one’s own height (13.2%) were
the main trauma mechanisms. The most affected spinal
levels were: lumbar (35.6%), thoracic (21.9%), cervical
(20.5%), and sacral (0.75%).

Only 142 (10.7%) individuals who suffered SI pre-
sented spinal cord injury (SCI), with prevalence of the
incomplete lesion (63.3%; x> calc=27.586; p<0.001).
The male gender was mostly affected (81.9%), and the
mean age was 39.6+17.9 years.

'The cervical level was the most affected one (42.2%),
followed by the thoracic (37.3%), lumbar (20.4%), and

the FAI was the main lesion mechanism.

DISCUSSION

This study shows that the SI affects mostly men (63.3%).
This data is in accordance with several studies conducted
in the past few years, which show that among the different
investigated populations, the male gender is always more
prevalent™%22 The mean age of this study was 47.02
years, similar to the findings by Gongalves et al.’®, who
analyzed medical records of patients admitted to a hospi-
tal in Sao Paulo from 2003 to 2006, and also to those by
]iménez—AVﬂa, Calderén-Granados and Bitar-Alatorre?,
whose study was conducted in Mexico and observed that
the population with SI is mainly composed of male indi-
viduals, with mean age of 48.9+16.8 years. However, in
the study by Brito et al." (33.96£13.56 years), as well as
in that by Vasconcelos and Riberto?* (38%17 years), both
performed in Brazil, the mean age was much lower than
that of our sample and the one by Gongalves et al.'®. Both
studies diverge not only from the results in this study, but
also from recent reviews, which point to the increase in
the age when the SI occurs, partially explained by the

151725 1nd

aging of the population in developed countries
by the etiology of the trauma, which ranges from vio-
lence in developing regions, such as Africa, Middle East,
and Latin America, to falls in Japan and Western Europe,
which are developed regions®.

By observing the age and the etiology of SI, it seems
clear that the reduction of the prevalence and the incidence
of SI'will require attention to socioeconomic, anthropolog-
ical, and cultural issues>'>1%2¢?7 The main trauma mecha-
nisms of this research were falling from high places (27.2%),
followed by traffic accidents (25.8%), and falling from one’s

own height (13.2%). Koch, Graells and Zanielli” found
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Table 1. Absolute and relative distribution for gender and age in the two
analyzed hospitals

Hospital
Variables Total P
HPS HCR

Gender*

Female 354 (378) 354(378) 130(339)

Male 582(622) 582(622) 253(661) 0206°
Age (years)

MeanSD 478+200 478+200 4484186

Minimum-maximum ~ 1.8-920 18-920 60-910 0009*
Age group (years)*

<19 90 (68) 56 (6.0) 34(89)

20-29 204 (155) 134(43)  5003D

30-39 203(154) 126 (134) 57 (149)

40-49 230074 184(196) 63(164)

50-59 223(168) 13801470 90 (235) 00>

60-69 171(30) 1200128  41(107)

70-79 128(97)  94(100) 31(8D

80-89 63 (4.8) 78 83) 16 4.2)

>90 8(06) 707 1(03)

HPS: Hospital do Pronto Socorro; HCR: Hospital Cristo Redentor; *Values presented as n (%);
SPearson’s x” test with continuity correction; *Student’s t-test for independent groups assuming
variance heterogeneity

Table 2. Absolute and relative distribution of the trauma mechanism and
level of spinal lesion according to the presence or absence of lesion for
the total of patients in both hospitals

Spinal Lesion
Variables fotal Yes No
(151,320) (n=142) (n=1178)
Trauma mechanism
Fall from high places 359 (27.2%) 29 (81%) 330 (919%)
Traffic accidents 340 (258%) 35(03%) 305 (897%)
Fall from own height 174 (13.2%) 6 (34%) 168 (96.6%)
Firearm 53 (40%) 40 (755%) 13 (24.5%)
No description* 394 (29.8%) = =
Level of trauma
Cervical 271 205%) 60 (42.2%) 211 (57.8%)
Thoracic 288 (21.8%) 53 (37.3%) 235 (62.7%)
Lumbar 470 (356%) 29 (204%) 441 (796%)
Sacral 10 (0.8%) = 10 (100%)
No description* 281(213%) = =

*No description: no description was found in the medical records in relation to mechanism or
level of trauma; values presented as n (%)

that among the 502 studied patients, accidents caused by
falls (50.4%) were the main mechanism, followed by traffic
accidents (25.5%). The similarity between this study and
the one by Koch, Graells and Zanielli", both conducted

in states in the South of Brazil, points to the need for



improvements in the workplace and traffic safety. The need
to improve traffic safety is corroborated by the findings of
Vasconcelos and Riberto?*, who showed that half of the
interviewed individuals with SI, about the seriousness of
SIs. The preventive aspects of SI most mentioned by the
interviewees were the need for more attention, precau-
tion and caution, the proper use of individual protection
devices and respect for traffic rules®.

Therefore, while the etiology of trauma mechanisms
was similar in two Brazilian states — the one in this
study and the one in the study by Koch, Graells and Zan-
ielli¥ —, Pirouzmand® shows that, for 10 years, 66% of
the 12,192 patients from an adult trauma center in Can-
ada suffered SI from a traffic accident. The researcher also
points out that falls and violence, second and third causes
of SI, respectively, increased during this same period.
These findings are similar to the ones in the study by
Jackson et al.*, also conducted in North America, stating
that trafhic accidents responded for 45.6% of SI cases in
the United States from 1973 to 2003, followed by falls
(19.6%) and violence (17.8%). In Nigeria, Africa, men
(70.1%) suffered SI due to traffic accidents (77.4%)?".

Although in this study FAI corresponded to only
4.0% of the causes of SI, they correspond to the main
mechanism that leads to spinal cord injury (75.5%),
and this is in accordance with the study by Koch et al."
(2007), which presents FAI as being responsible for
65.91% of spinal lesions. The social and cultural charac-
teristics of the country and/or region probably explain
this agreement between the findings of the aforemen-
tioned studies, which are in accordance with other cul-
tures: in the United States, from 2000 to 2003, violence
was the third most frequent cause of SCI (17.8%), and
in a prior period (1990 to 1999) it was the second most
common cause'®, which shows that this tendency also
comes from other decades and cultures.

The results in this study indicated the lumbar spine
(35.6%) as being the most affected by SI, which is in
accordance with the study by Pirouzmand®, who found
this same level as being the most affected one (50%) in a
study that documented the epidemiology of SI and spi-
nal lesion in the largest adult trauma center in Canada
in two decades. A possible explanation for the lumbar
region to be the most affected one in our study may be
the great percentage of falls from a high place and from
one’s own height, since these trauma mechanisms usu-
ally lead to lesions in this region®. Changes that come
with aging may be seen as trauma facilitators, such as the
worsened proprioception, the presence of tremors which
make walking difficult, the slower defense reflexes, and

the tissue changes characteristic of the aging process, thus
leading to an increased risk of falls in this age group®.
This is in accordance with the fact that 27.5% (n=363)
of the present sample consisted of elderly individuals
(71.67+8,33 years old), who also accounted for most of
those who fell from their own height (124/175; 71%).

The connection between trauma mechanism, age,
and level of trauma is also clear when the results of two
Brazilian studies are observed; one was conducted in
Curitiba/PR*, and another in Ribeirdo Preto/SP?. In
both cases, the sample was mostly composed of young
men (mean age: Curitiba=27 years; Ribeirdo Preto=
38 years). While the former assessed only SI caused by fire-
arm injury, the latter analyzed all the trauma mechanisms,
except those caused by firearms. Regardless of the etiology
differences, the thoracic region was the most affected one,
or one of the most affected ones. In Ribeirdo Preto, traffic
accidents were responsible for half of the SI cases, out of
which half occurred with motorcycles; therefore, the cervi-
cal spine was the most affected one (45%), followed by the
thoracic and the lumbar spine (27 and 25%).

'The president of the Brazilian Society of Neurosur-
gery stated that “the experience of other countries shows
that the awareness of the population, allied to concrete
measures as law proposals, may positively interfere in
the trauma rates in Brazil™. Therefore, through the
data presented in this research, as well as the results
presented by Vasconcelos and Riberto?, it is possible to
infer that campaigns to prevent workplace accidents and
to promote traffic education, increasing the population’s
awareness, could temporarily help to reduce the rates
of falling from high places and traffic accidents, which
represent the major causes of SI in this region of the
country. It is worth remembering that some campaigns
have been done, such as: Conte para a gente Conte com a
gente (Tell us, Count on Us), launched by the Ministry
of Labor in 2006, and Tolerdncia Zero (Zero Tolerance),
also idealized by the government, to decrease the rate of
traffic accidents caused by drink (drink driving) ou por
driving under the influence of alcohol driving. How-
ever, as widely shown by the media, both campaigns lost
power with time. Therefore, besides the current inten-
sified control, there is the need to establish a perma-
nent education program related to workplace and traffic
safety in schools, companies, and driving schools, aim-
ing at reducing and permanently controlling the rates
related to falling from high places and trafhic accidents.

When affecting economically active people, the SI
ends up interrupting the professional activity of these
subjects, thus changing their routine and their families’,
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besides generating high costs for the society®’. In the
United States, the economic impact of SI surpasses
US$ 4 billion/year®, whereas in the world the esti-
mated cost is US$ 518 billion. Hence, it is necessary
to evaluate the responses after a spinal lesion, not only
in terms of neurological damage and functional rees-
tablishment, but also regarding psychosocial aspects
and monetary costs for the subject and the society.
This is even more relevant when observing the fact
that the severity of the damage is directly correlated
to the costs, which are, in the first year after the lesion,
estimated in US$ 682,957 for tetraplegic patients and
US$ 249,549 for paraplegic patients’’.

It is important to mention that, besides the sequels of
the neurological lesion, the duration of hospital stay for
individuals who suffer the trauma and SI can be signifi-
cantly impacted by other impairments. That is, adverse
events with significant resulting morbidities are com-
mon during the acute phase of hospitalization for these
individuals. In a study performed by Cheung et al.*
with 110 people who suffered spinal lesions between
2008 and 2009, in Canada, adverse events occurred in
83.6% of the cases, being mostly with men with mean
age of 45.8419.6 years. These events occurred in the
intraoperative period (20.0%), as well as in the pre and
postoperative periods (79.1%), the urinary tract infec-
tion (36.5%) being the most common adverse event,
followed by pneumonia (34.6%), neuropathic pain
(22.1%), pressure ulcers (19.2%), and delirium (18.3%).
Therefore, the costs in the initial phase can be higher
due to these morbidities, besides delaying the return of
these individuals to the society™.

While developing this study, some limitations and
difficulties were encountered: (1) it was difficult to
locate the SI cases in the system, which made the study
longer and harder, as it was necessary to conduct manual
searches in the medical records of both hospitals; (2)
medical records had insufficient data and/or incomplete
data; and (3) inadequate storage of the medical records,
in humid and little ventilated places, making them sen-
sitive to manipulation.

Besides the aforementioned difficulties, there is also
the lack of regularization of the registers of these indi-
viduals, which could be classified according to interna-
tionally accepted scales, such as the one proposed by the
ASTA, which considers the levels of deficiency in stages
of decreasing severity™.

'The standardization of the assessment procedures by
the public hospitals would improve the prognosis and
make treatment plans more efficient, thus minimiz-
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ing possible unnecessary interventions, and also jus-
tifying, in time for better rehabilitation, the indicated
treatments for each type of lesion®.

CONCLUSION

According to the studied population and period, it is
possible to conclude that the profile of the SI trauma in
Porto Alegre can be described as: male individuals, with
mean age of 47 years, being the falls from high places the
most prevalent etiology and the lumbar level the most
affected one. In contrast, spinal lesion affected younger
men, who suffered cervical lesions due to firearm injuries.

The findings from this study can help managers,
researchers and professionals involved in the health care
of people with SCI to plan future programs of health
promotion and disease prevention, as well as for the care
and the provision of rehabilitation services.
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