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ABSTRACT

Objective: To analyze the incidence of spinal injuries between 2000-2010 due to motorcycle accidents and the relation to the increase in mo-
torcycle sales in the same period, as well as the anatomical distribution of these spinal injuries. Methods: Data were collected from 1,295 records
of patients who have suffered spinal injury resulting from motorcycle accidents admitted to the ward TRM (Spinal Cord Trauma) of the Hospital
Geral do Estado da Bahia from 2000 to 2010 in this retrospective study. We selected 110 medical records and collected information on sex,
age, neurological deficit on admission (according to Frankel scale), diagnosis, and level of injury. Results: Between 2000 and 2010 there was
an increase of almost five times in the incidence of patients who have suffered spinal injury due to motorcycle accidents. More than half (51.4%)
had cervical spine injury, 37.2% thoracic spine injury and 11.34% had lumbar spine injury. Only 34.3% of patients had no neurological deficit on
admission and patients with thoracic spine fracture had a higher incidence and severity of lesion. The average age of patients was 30 years.
Conclusions: The increased incidence of spinal injuries due motorcycle accidents occurred in the same period in which there was an increase
in motorcycle sales in the country. Patients who have suffered those injuries were young, with higher incidence in the cervical and thoracic spinal
levels and high rates of neurological deficit.
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RESUMO

Objetivo: Analisar a incidéncia de lesdes na coluna vertebral entre 2000 e 2010 devido a acidente motociclistico e sua relagdo com o aumento
da venda de motos nesse periodo, assim como a distribuicao anatdmica dessas lesoées na coluna. Métodos: Trata-se de estudo retrospectivo,
no qual foram coletados dados de 1.295 prontuarios de pacientes que sofreram lesdo da coluna decorrente de acidente motociclistico interna-
dos na enfermaria de TRM (Trauma Raquimedular) do Hospital Geral do Estado da Bahia no periodo de 2000 a 2010. Foram selecionados 110
prontuarios e catalogadas as informagdes com relagao ao sexo, idade, déficit neuroldgico na apresentagdo (de acordo com a escala de Frankel),
diagnostico e nivel da lesdo. Resultados: Entre os anos de 2000 e 2010 houve um aumento de quase cinco vezes na incidéncia de pacientes
que sofreram lesdo da coluna devido a acidente motociclistico. Mais da metade (51,4%) apresentou les&o na coluna cervical, 37,2% na toracica
e 11,4% na lombar. Somente 34,3% dos pacientes n&o tinham déficit neurolégico na admissao e pacientes com fratura da coluna toracica tiveram
maior incidéncia e gravidade de les&o medular. A média de idade dos pacientes foi de 30 anos. Conclusdes: O aumento da incidéncia de lesbes
na coluna devido acidente motociclistico ocorreu no mesmo periodo em que houve aumento das vendas de motos no pais. Os pacientes que
sofreram essas lesées eram jovens, com incidéncia maior nos niveis cervical e toracico e altos indices de déficit neurologico.

Descritores: Coluna vertebral; Fraturas da coluna vertebral; Traumatismos da coluna vertebral; Acidentes de transito; Motocicletas.

RESUMEN

Objetivo: Analizar la incidencia de lesiones de la columna entre 2000-2010 debido a los accidentes de motocicleta y su relacion con el aumento
de las ventas de motocicletas en ese periodo, y la distribucion anatdmica de las lesiones de la columna vertebral. Métodos: Estudio retros-
pectivo en el que se recogieron datos de 1.295 registros de pacientes que han sufrido lesiones de la columna resultantes de accidentes de
motocicleta ingresados en la sala de hospital TRM (Trauma de la Médula Espinal) del Hospital Geral do Estado da Bahia entre 2000 y 2010.Se
seleccionaron 110 historiales médicos y se recogid informacion sobre el sexo, edad, déficit neuroldgico al ingreso (segun la escala de Frankel),
el diagndstico y el nivel de la lesion. Resultados: Entre 2000 y 2010 hubo un aumento de casi cinco veces en la incidencia de pacientes que
han sufrido lesiones de la columna debido a los accidentes de motocicleta. Mas de la mitad (51,4%) tuvo lesiones de la columna cervical, el
37,2% tenian lesion en la columna toracica y el 11,4%, en la lumbar. Solo el 34,3% de los pacientes no tuvieron déficit neuroldgico al ingreso y
los pacientes con fractura de la columna toracica tuvieron una mayor incidencia y severidad de la lesion de la médula espinal. La edad promedio
de los pacientes fue 30 arios. Conclusiones: El aumento de la incidencia de lesiones en la columna debido a los accidentes de motocicleta se
produjo en el mismo periodo en que hubo un aumento en las ventas de motocicletas en el pais. Los pacientes que han sufrido esas lesiones
eran jovenes, con mayor incidencia en los niveles cervicales y toracicos y altas tasas de déficit neurolégico.

Descriptores: Columna vertebral; Fracturas de la columna vertebral; Traumatismos vertebrales; Accidentes de transito, Motocicletas.
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INTRODUCTION

Over the last decade, Brazil has experienced a real epidemic
of motorcycle accidents. The number of incidents has tripled and
the number of deaths risen from 4,541 in 2001 to 14,666 in 2011."
During the same period, the total fleet of motorcycles grew from 4.5
to 19.9 million.? According to Vasconcelos and Ribeiro,® 26% of the
patients with spinal injuries in the city of Ribeirdo Preto were victims
of motorcycle accidents. Moreover, it was confirmed that many pa-
tients were not using safety equipment or had committed some sort
of traffic violation. Motorcyclists accounted for 48.4% of the public
costs of hospitalizations resulting from traffic accidents in 2012."

The presence of spinal injuries in a victim of polytrauma worsens
the prognosis, makes recovery difficult, and increases hospitaliza-
tion time, increasing hospital and social security costs. 11.2% of
motorcycle accident victims suffer spinal injuries and trauma from
hyperflexion of the thoracic spine is the most commonly encoun-
tered spinal injury. Patients with fractures at this level experience
complete neurological deficit more often than with fractures of the
cervical and lumbar spines.®

The objective of this study is to analyze the incidence of spinal
injuries from motorcycle accidents between 2000 and 2011 and its
relationship to the increase in motorcycle sales during the same
period and the anatomical distribution of these spinal injuries.

METHODS

This is a retrospective study based on medical records. After
approval by the ethics committee (CAAE 41289714.9.0000.0052),
data were collected for all the patients (1295 medical records) hos-
pitalized in the spinal cord trauma ward (SCT) of the Hospital Geral
do Estado da Bahia, during the period from 2000 to 2010. This unit
is the largest SCT service and a reference for the entire State of
Bahia. The inclusion criterion was to evaluate all medical records
for patients who suffered spinal injuries resulting from motorcycle
accidents. Individuals who suffered injuries from other causes and
those with no record of the etiology of the trauma or whose infor-
mation was not clearly documented were excluded.

A hundred and ten patients were selected from the total number
of cases for evaluation by the study and information regarding sex,
age, neurological deficit (according to the Frankel scale®), diagnosis,
and the level of the injury were cataloged. We verified whether there
was an annual increase in the number of spinal injuries caused by
motorcycle accidents and whether there was any relationship between
the level of the injury and the presence of neurological deficit.

The data collected were initially presented in frequency distribu-
tion tables, using absolute numbers and percentages for discreet
variables, while the continuous variables were presented as avera-
ges with standard deviation. In order to confirm statistical difference,
the patients were divided into two groups: with deficit and without
deficit. The groups were compared using the chi-square hypothesis
test for discreet variables and the Student’s t-test for continuous va-
riables. In both cases, a value of 0.05 was used as a measurement
of statistical significance.

RESULTS

Between 2000 and 2010, 110 patients were registered as vic-
tims of motorcycle accidents. In 2000, motorcycle accidents were
the cause of the trauma in 5.2% of patients, rising to 17.5% in 2010
(Figure 1). In absolute numbers, this represents an increase from 5
to 24 patients during this period.

Only 1.8% of patients suffered injuries to more than one spinal
segment and in 4.5% of patients the location of the injury was not
documented. More than half (51.4%) of the injuries were in the
cervical spine, 37.2% were in the thoracic spine, and 11.4% were
in the lumbar spine. (Figure 2)

Most patients in this study had neurological deficits and more
than half had Frankel scale values of A or B (20% and 36.2%, res-
pectively), 6.7% with Frankel C, 2.8% with Frankel D, and 34.3% with

Frankel E. (Figure 3) 4.5% of the patients had no neurological deficit
documented in their medical reports.

When stratified by injury level, the patients with thoracic lesions
had the highest incidence of neurological deficit at 82.1% (Table 1)
and of complete spinal cord lesion at 43.6%, (Table 2) with statistical
significance (p < 0.01).

The vast majority of patients were male (87%) and the average
patient age was 30 years.
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Figure 1: Percentage of patients with spinal injury from motorcycle accidents
by year.
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Figure 3: Distribution of neurological deficit according to the Frankel scale.
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Table 1. Incidence of neurological deficit by level of injury.

Level of injury | With neurological deficit | Without neurological deficit P
Cervical 36 (66.7%) 18 (33.3%) <
Thoracic 32 (82.1%) 7 (17.9%) 0.01
Lumbar 1(8.3%) 11 (91.7%)

Total 69 (65.7%) 36 (34.3)

Table 2. Percent distribution of neurological deficit by level of injury using
the Frankel scale.

Level of injury| Frankel A | Frankel B | Frankel C | Frankel D | Frankel E P
Cervical 5.6 46.3 1.1 3.7 333 |<0.01
Thoracic 43.6 33.3 2.6 2.6 179
Lumbar 8.3 0 0 0 91.7

DISCUSSION

The thoracic spine is characteristically more stable because of
the rib cage and the sternum bone, so that traumas in this region
require more force to cause fractures.

According to Tator,® cervical and thoracic spine fractures have
a higher frequency of neurological deficit due to the smaller relative
spinal cord space and the thoracic spine has a higher frequency of
complete spinal cord lesion. The findings were similar in our study,
where we observed the existence of neurological deficit in 66.7%
of the patients with cervical lesions and 82.1% of the patients with
thoracic spine fractures. Complete spinal cord lesion occurred in
43.6% of the patients with thoracic fractures.

In their epidemiological study of spinal fractures, Fernandes
et al.” showed that the most commonly fractured vertebra is L1,
representing 11.4% of the cases. Robertson et al.* reported that
fractures of the thoracic spine are the most predominant in mo-
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torcycle accidents, occurring in 54% of cases. In our study, we
found a higher frequency of injuries to the cervical and thoracic
spines and we confirmed that 65% of the patients experienced
some degree of neurological deficit. This number is much higher
than that normally found in the literature and we believe that this
may be related to the fact that many patients without an indica-
tion of surgical treatment are discharged from the hospital before
referral to the SCT ward. Even so, this statistic is of great concern
because the consequence is an ever-increasing expense for the
public health and social security systems.

In this study, we confirmed that between 2000 and 2010 there
was a fivefold increase in the incidence of spinal injuries resulting
from motorcycle accidents, coinciding with a 4.5 times increase in
the motorcycle fleet over the same period.

In their epidemiological review of patients with spine fractures,
Diniz et al.® showed that 82% of the patients were male with an ave-
rage age of 38 years. In our study, 87% of the patients were male
and the average age was only 30, representing additional costs to
the social security system.

CONCLUSION

Patients who suffer spinal injuries in motorcycle accidents are
generally male, young, and usually suffer fracture of the cervical or
thoracic spine, with high rates of neurological deficit.

Patients who fracture the thoracic spine in motorcycle accidents
have a higher incidence and severity of neurological deficit as com-
pared to the other levels.

The incidence of spinal lesions from motorcycle accidents in
Brazil increased by almost a factor of five during the same period
in which there was an increase of similar magnitude in the size of
the motorcycle fleet.
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