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ABSTRACT

Prevention remains the most effective way to reduce the burden of spinal injuries (Sl). Estimating the
incidence and causes of Sl is essential for the development of prevention programs. To reveal the
current state of Brazilian ST epidemiology. To evaluate the current state of Brazilian S| epidemiology,
we performed an electronic search using the Lilacs database (Latin American and Caribbean Health
Sciences Literature). Fifteen papers and one unsubmitted ongoing study (BH project) reported the
epidemiologic status of ST in Brazil. The mean age of Sl patients was 34,75 years, and 84% of patients
were male. The most commonly affected segment was the cervical spine (36.65%). The incidence
ranged from 16 to 26 patients per million per year (average 21 per million per year). The average rate
of complete spinal cord injury among five papers was 34%. The average mortality in four papers was
11.58%. Analyzing published national epidemiological data enables the estimation of the current state
of Brazilian S| epidemiology.
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RESUMO

Epidemiologia do trauma raquimedular no Brasil: revisdo sistematica

A prevencgédo continua a ser a forma mais eficaz de reduzir o 6nus das lesées na coluna vertebral (TRM).
A estimativa da incidéncia e das causas do TRM é essencial para o desenvolvimento de programas de
prevengdo. Para revelar os dados epidemiolégicos do TRM no Brasil, foi realizada uma busca eletrénica
utilizando o banco de dados Lilacs (Literatura do Caribe em Ciéncias da Satide da América Latina e
Caribe). Quinze artigos publicados em um estudo em andamento (projeto BH) relataram a situac&o
epidemioldgica do TRM no Brasil. A idade média dos pacientes foi de 34,75 anos; 84% dos pacientes
eram do sexo masculino. O segmento vertebral mais afetado foi a coluna cervical (36,65%). A incidéncia
variou de 16 a 26 pacientes por milhdo por ano (média de 21 por milhdo por ano). A média de leséo
medular completa entre cinco trabalhos que descreveram a variavel foi de 34%. A média de mortalidade
em quatro trabalhos foi de 11,58%. A analise dos trabalhos permite estimar os dados epidemioldgicos
nacionais, revelando sua distribui¢do e gravidade, possibilitando comparagées com estudos futuros.

PALAVRAS-CHAVE
Epidemiologia, traumatismos da medula espinal, fraturas de coluna vertebral.

Professor, permanent advisor, Post-Graduation Program in Health Sciences - Instituto de Assisténcia Médica ao Servidor Publico Estadual
(Iamspe), Sao Paulo, SP, Brazil.

Fellow, Programa Institucional de Bolsas de Iniciagdo Cientifica/Conselho Nacional de Desenvolvimento Cientifico e Tecnolédgico (Pibic/
CNPq), Post-Graduation Program in Health Sciences — Iamspe, Sao, Paulo, SP, Brazil.

Professor, Medicine School, Minas Gerais Federal University (UFMG), Belo Horizonte, MG, Brazil.



Arq Bras Neurocir 33(2): 100-6, 2014

Introduction

Traumatic spinal and spinal cord injuries (SI) are
important causes of morbidity and mortality and a
major cause of loss of independence and self-esteem
in young adults.! Prevention remains the most effective
way to reduce the SI burden. The causes of trauma
depend on the types of housing present in large urban
centers as well as the population’s habits and education
level.! Estimating the incidence and causes of SI is
essential for the development of prevention programs.?
No recent studies have detailed SI epidemiology
across Brazil. However, it is possible to pool the data
from several published reports from different cities to
estimate the country’s epidemiological status.!’* The
objective of this study was to reveal the current state of
Brazilian SI epidemiology.

Methods

To evaluate Brazilian SI epidemiology, we performed
an electronic search using the Lilacs database (Latin
American and Caribbean Health Sciences Literature),
between January 1964 to October 2012. The search
strategy involving MeSH terms and Portuguese
keywords was as follows: “Traumatismos da medula
espinal” (“spinal cord injuries”) AND “estudos de
incidéncia” (“incidence studies”) OR “estudos de
prevaléncia” (“prevalence studies”) OR “epidemiologia”
(“epidemiology”) OR “epidemiologia da fratura da
coluna espinal” (“spine fracture epidemiology”) OR
“trauma da coluna” (“spinal trauma”).

Data from ongoing unpublished epidemiological
studies were included with the permission of the authors.
Studies that described series of cases from isolated
institutions that were not of a strictly epidemiological
nature were excluded.

Results

Fifteen papers and one unsubmitted ongoing study
in the city of Belo Horizonte (BH project) yielded
data on the epidemiologic status of SI in Brazil. The
majority of the papers were based on regional hospital
registry data. One paper was based on the responses
to a questionnaire administered to all hospitals in the
National Public Health system.* Another was a cross-
sectional study detailing the prevalence of hospitalized
SCI patients.> One paper specifically described the
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epidemiology related to diving in shallow water in
the city of Ribeirao Preto.* Another study described
the epidemiology of SI by fire arm projectiles (FAP)
in a hospital in Curitiba.” Data from these works, due
to their specificity, were not pooled together with the
other papers.

Studied regions

Geographically and economically, Brazil is divided
into five regions: southeast, south, middle west, north
and northeast. We identified at least one SI study from
each region (Figure 1).

Southeast region: six studies reported SI epide-
miology data from the southeast region, five in the state
of Sdo Paulo,"** and one (BH project) in the state of
Minas Gerais, in the capital, Belo Horizonte.*

Middle west region: one study described SI
epidemiology in the state of Goids, city of Goiania.'

North region: Two papers were published about the
same city (Belém) in the state of Para." Another study
was performed in Sdo Luis, in the state of Maranhio.

Northeast region: three papers were performed in
the northeastern states of Piaui,'> Pernambuco’ and
Sergipe."

Nationally based papers: two papers were based on
national information. One was based on patients with
spinal cord injuries who were treated in the hospitals
belonging to the National Public Health System (SUS),?
whereas the other was based on SI rehabilitation
hospitals throughout the country.?

Gender and age

Data from five studies and the BH project' %"
revealed a mean age of 34,75 years for SI patients.
Eighty-four percent of patients were male.

Incidence of spinal injuries

In three hospital-based studies and the BH project,
the population of the city was provided, permitting
estimates of SI incidence.®!? In Piaui, the incidence was
16 SI cases per million inhabitants per year. In the region
of Francisco Morato, the incidence was approximately
20 cases per million inhabitants, and in the northern
city of Sao Paulo, the incidence of serious cervical SI
was approximately 11 per million per year. Because
cervical traumas comprised half of all injuries discussed
in that study, the estimated incidence was 22 per million
per year. The BH project counted 224 injured patients

* Data from this study were kindly supplied by Dr. Aluizio
Arantes (personal communication).
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over eight months. Eighteen percent (18.3%) of these
patients were from Belo Horizonte. The city’s estimated
population in 2010 was 2,238,526 citizens, making the
annual incidence 26 per million per year (25.57).

In these studies, the incidence ranged from 16 to 26
patients per million per year, with an average of 21 per
million per year. The national studies** were considered
cross-sectional studies of admitted patients with spinal
cord injuries.

Causes

In nine studies (Recife, Goiania, Belém, northern
Sao Paulo, Francisco Morato, southern Sao Paulo, of Sdo
Paulo, Santo André, Sdo Luis and Teresina), the most
frequent cause of injury was a fall from a height, mainly
from rooftops (Table 1). This is a unique consequence
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of the habitation types in the suburbs of large Brazilian
urban centers. The rooftop is often compatible with leisure
activities. As a result, falls from rooftops are relatively
frequent. For this reason, rooftop falls have become a
national public health problem. The rates and distributions
of SI causes are described in table 1 and figure 1.

In Belo Horizonte and Aracaju, the main cause of
SI'was car accidents (39.8% and 40.8%, respectively). In
one of the national studies,’ the main cause was motor
vehicle accidents (41.7%).

Injuries by firearm projectile (FAP) caused 4.76% of
traumas in Recife, 13% in Goias, 36.7% in the central city
of Sdo Paulo (4) (1990), 8.1% in Helidpolis (south part of
Sao0 Paulo), 18% in Santo André, 11.9% in Teresina and
27.5% in Sergipe. In Belém (2002), 13% of traumas were
described as caused by violence at work. In the national
study by da Paz et al.,’ 26.9% were caused by FAP.
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Figure 1 - Regional distribution of Spinal trauma among Brazilian states/cities.
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Table 1 - Causes of SI injuries organized by states/cities in studies based on direct hospital database samples

State/City Falls Auto Motorcycle Gunshot Diving Other
Pernambuco/Recife 1.91 4.76 19.05 4.76 - 9.5
Goias/Goiania 31 44 17 13 9 8
Sdo Paulo/Sao Paulo (Downtown) 14.8 26.9 9.3 -
Para/Belém (2002) 41.2 23.1 237 5 13
Pard/Belém (2003) 39.6 8.4 244 7.12 3.6
Sdo Paulo/Francisco Morato 45.1 18.7

Sdo Paulo/Sao Paulo (South) 63 10 14 18 - -
Piaui/Teresina 39.6 24.4 244 7.12 3.6
Sao Paulo/Santo André 47 14 10 18 - -
Sio Paulo/Sao Paulo (North) 39 20 4 2.3 10 24.7
Sergipe/Aracaju 44 18.5 11.2 16.3 24.5 15.2
Minas Gerais/Belo Horizonte 34.8 39.8 - 9.5 2.9 6.6*
Maranhéo/Sao Luis 42.6 24.2 17.2 12.6 3.4

* Unpublished epidemiological study.
Affected spine segments

The most commonly affected spinal segment was
the cervical spine (Table 2). In ten studies, injuries in
the cervical spine occurred at a mean rate of 36.65%
(ranging from 26.4 to 62.9%) (Table 2).

Recife' (this paper analyzed only thoracic and lumbar
lesions, with 2.3% being complete lesions) and data
from the north zone of the city of Sao Paulo’ (this
paper analyzed only cervical lesions). The average
rate of complete spinal cord injury in the remaining
five papers was 34%.

Table 2 - Percentage of cervical spine lesions by city

Table 3 - Percentage of complete spinal cord injuries

City % patients with
lesions in the
cervical spine

Aracaju 483

Belo Horizonte 62.9*

Teresina 51

Santo André (spinal cord injuries) 50

Belém (2003) 30.4

Belém (2002) 36.25

Goiénia 45

Francisco Morato 36.1*

Sao Paulo (South) 39.5

Sdo Luis 26.4

* Pooled cervical and cervico-thoracic injuries.

Complete SI rates

The percentage of patients with complete neuro-
logical lesions (tetraplegia or paraplegia, with
complete sensitivity deficits) are presented for each
city (Table 3). The studies carried out in Recife,
Goiania, Francisco Morato, Teresina and Belo
Horizonte described the percentage of patients with
complete spinal cord injuries. Data based on spinal
cord injury papers were excluded, as were data from

Brazilian spinal injury epidemiology

City % ASIA A
Goiania 43
Belém (2002) 26
Francisco Morato 26.1
Teresina 50
Belo Horizonte 23
Mean 34

Mortality rates

Three papers and the BH project reported their
in-hospital mortality rates. Barros et al.,” Santos et al.'
and Pereira et al."® reported rates of 21%, 15.2% and
10%, respectively. The BH study reported a mortality
rate of 13.8%. The average mortality among the four
papers was 11.58%.

Epidemiology in the State of Sao Paulo

The greatest number of studies (five) were performed
in the southeastern state of Sdo Paulo."* Three of these
studies were based on hospitals located in three different
regions of the capital, Sdo Paulo."”® Two other papers
were conducted in the metropolitan area around Sio
Paulo city.®
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