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FREQUENCY OF VERTEBRAL FRACTURES IN HIGH-ENERGY TRAUMA
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ABSTRACT

Obijective: Traumatic injuries due to accidents are the leading causes of death and disability in the population of young adults in many
countries. Spinal fractures are among the multiple injuries by traumatic mechanisms. The incidence of these injuries is estimated between
8,000 and 16,000 new cases per year and are associated with high-energy trauma. Methods: Retrospective, cross-sectional, descriptive
study conducted at the Hospital Central Cruz Roja Mexicana. We reviewed 68 medical records of patients admitted to the emergency
department of that hospital and were diagnosed with some type of traumatic vertebral fracture associated with high-energy trauma. Re-
sults: The sample consisted of 53 men and 15 women, of whom 11 patients with cervical spine injury, 2 with cervicothoracic injury, 16 with
thoracic injury, five with thoracolumbar fracture and 34 with lumbar injury. Conclusions: The lumbar spine is more prone to suffer injuries by
high-energy mechanism, followed by the thoracic and cervical spine, respectively. The thoracolumbar junction is more frequently affected
than the cervicothoracic junction in a ratio of 2:1. Level of Evidence II; Retrospective study’.
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RESUMO

Objetivo: Lesbes traumaticas devido a acidentes estao entre as principais causas de morte e incapacidade na populagdo de adultos
Jjovens em muitos paises. As fraturas ao nivel da coluna vertebral estdo entre as multiplas lesées causadas por mecanismos traumaticos. A
incidéncia dessas lesées é estimada entre 8.000 e 16.000 novos casos por ano, associados com um mecanismo de alta energia. Método:
Estudo descritivo, transversal, retrospectivo, realizado no Hospital Central da Cruz Vermelha Mexicana. Foram revisados 68 registros clinicos
dos pacientes, que entraram na area de emergéncia do Hospital Central da Cruz Vermelha Mexicana, diagnosticados com algum tipo de
fratura vertebral traumatica associada a traumas de alta energia. Resultados: 53 homens e 15 mulheres. 11 pacientes com lesées ao nivel da
coluna cervical, dois com lesbes na regiao cérvicotoracica, 16 com lesées toracicas, cinco com fraturas na regido toracolombar e 34 com
lesées na coluna lombar. Conclusbes: A coluna lombar é mais propensa a sofrer alguma les&o por um mecanismo de alta energia, seguido
pela coluna toracica e a cervical, respectivamente. A jungédo toracolombar é mais frequentemente afetada que a jung&o cervicotoracica na
proporgao de 2:1. Nivel de Evidencia II; Estudo retrospectivo’.

Descritores: Fraturas da coluna vertebral; Indicadores / estatistica & dados numéricos; Pesquisas sobre servicos de satide; Epidemiologia.

RESUMEN

Objetivo: Las lesiones traumaticas por accidentes son las primeras causas de muerte e incapacidad en la poblacién de adultos jove-
nes en numerosos paises. Entre las multiples lesiones por mecanismos traumaticos se encuentran las fracturas de columna vertebral. La
incidencia a de estas lesiones se estima entre 8.000 y 16.000 casos nuevos por afio y son asociados a trauma de alta energia. Métodos:
Estudio retrospectivo, transversal, descriptivo realizado en el Hospital Central Cruz Roja Mexicana. Se revisaron 68 expedientes clinicos de
pacientes que ingresaron al departamento de urgencias de ese hospital y se diagnosticaron con algun tipo de fractura vertebral traumatica
asociada a trauma de alta energia. Resultados: La muestra se compuso de 53 hombres y 15 mujeres, de los cuales 11 pacientes con
lesién de columna cervical, dos con lesion cervicotoracica, 16 con lesién toracica, cinco con fractura toracolumbary 34 con lesién lumbar.
Conclusiones: La columna lumbar es mas propensa a sufrir lesiones por mecanismo de alta energia, sequida de la columna toracica y
la cervical, respectivamente. La unién toracolumbar se afecta con mayor frecuencia que la unién cervicotoracica, en proporcion de 2:1.
Nivel de Evidencia II; Estudio retrospectivo’.

Descriptores: Fracturas de la columna vertebral; Indicadores/estadistica & datos numeéricos, Investigacion en servicios de salud; Epidemiologia.

INTRODUCTION Itis worth mentioning that there are no epidemiological studies of

o ) . the worldwide incidence of these lesions, but there are series in the

Traumatic injuries that result from accidents are one of the main  United States that report 8,000 new cases annually and others whose

causes of death and disability in the young adult populationin many  figures reach as high as 16,000 cases per year. In the population

countries. Spinal fractures are included among the multiple compli-  studied, one variable is the mechanism that produces these injuries,
cations secondary 10 traumatic mechanisms. which in most cases are associated with a high-energy trauma.’

Study conducted at the Hgspital Central Cruz Roja Mexicana, Ciudad de México, Mexico.
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According to reports in worldwide studies, most spinal fractures
occur in the thoracolumbar segment, T12 and L2 being the levels
most often affected, probably due to the transition from an existing
kyphotic position in the thoracic spine to a position of lordosis adop-
ted by the lumbar spine, making this segment more vulnerable to
injuries that are usually accompanied by changes in spinal alignment
with important modifications of sagittal balance, neurological com-
promise, or instability, which is why some of these fractures require
surgical management.?

The treatment of spinal fractures is constantly evolving; however,
certain premises such as the restoration of stability continue to be
respected. The patient must be approached systematically in order
to minimize the possibility of complications and the fact that most
of these injuries result from high-energy trauma with a high risk of
damage to the neighboring organs must always be considered.?

In the 1980s, most thoracolumbar spine fractures were managed
surgically, this treatment having been popularized by the studies
conducted by Denis,* however, improved knowledge about the
mechanics and stability of the spine broke this paradigm, once
again positioning conservative treatment as an alternative for a large
number of patients who met certain basic stability criteria despite
the presence of a fracture. These injuries were characterized by
not compromising the mechanics of the vertebral segment and
by maintaining the posterior ligament complex intact, in addition
to not having any neurological compromise. There were, however,
frequent disc changes in the segments adjacent to the injury, with
good clinical and radiographical results.’

On the other hand, it is also important to determine the mor-
phology, as well as the mechanism that produced the injury, since
damage to the neighboring organs can be as high as that reported
by Berstein in 2006, in which the prevalence of intestinal and me-
senteric injuries ranged from 38 to 48% in patients without apparent
neurological compromise. This study also reported a high frequency
of compression fractures secondary to high-energy mechanisms,
reaching 48% of the total number of patients analyzed, and highli-
ghted the significance of these injuries, since they occur mainly in
a young and economically active population.®

In the global scenario, Laurer et al. stated that there is a cor-
relation between age, sex, and the cause of the accident and the
type and distribution of the fractures, as well as the number of spine
fractures that occur with associated injuries, extremely useful infor-
mation for improving diagnostic and patient care protocols.”

Despite the vast knowledge of biomechanics and spinal stability,
little is known at the global and national levels about the epidemio-
logy of these injuries, which is why it is important to highlight the
growing problem that it represents in our country, as reported in a
study conducted at the Hospital de Traumatologia y Ortopedia de
Lomas Verdes in the state of Mexico, in which most of these injuries
were secondary to falls from heights, followed by traffic accidents.
The lumbar spine was the most affected segment in this series, with
76% of the patients with neurological involvement upon arrival at
emergency services,® highlighting the key points in which a culture
of prevention could have an impact in reducing these injuries and
their sequelae.

The objective of this study is to determine the frequency of trau-
matic spinal injuries in high-energy traumas.

METHODS

This is a retrospective, cross-sectional, descriptive, socio-
-epidemiological clinical research study with authorization number
20160601 from the Institutional Review Board of the Cruz Roja Me-
xicana [Mexican Red Cross] Mexico City headquarters. We reviewed
the clinical records of patients admitted to the emergency area of
the Hospital Central de la Cruz Roja Mexicana and diagnosed with
traumatic spinal fracture associated with high-energy trauma during
the period from January 1, 2014 to December 31, 2015. This rese-
arch study is safe and considered to be of minimum risk according
to the norm that establishes the provisions for health research. The

informed consent form was not required because it is a retrospective
study that evaluates patient records and not individuals. All the data
obtained were used only by the investigative team in a way that
protected the confidentiality and the identity of the patients.

Spinal injuries were defined as all types of structural alterations
resulting from spinal trauma, with the exception of AOSPINE clas-
sification type “A0”.

High-energy trauma was defined as the exchange of a large
amount of energy between two or more bodies during an accidental
event that acts against the object, the subject (patient), and their
organs. The magnitude of the event may put life, limb, or an organ at
risk, since a greater amount of energy is transmitted to the subject in
a shorter amount of time, and as a consequence causes structural
injuries (fractures, injuries to organs and systems, tissue damage,
hypovolemic shock) and biochemical lesions.

RESULTS

A total of 68 patient medical records were included, of which 53
were men and 15 were women. There were a total of 11 patients
with injuries to the cervical spine, 2 patients with injuries to the cer-
vicothoracic spine, 16 patients with thoracic injuries, 5 patients with
thoracolumbar fractures, and 34 patients with lumbar spine injuries,
this being the most frequently affected location. (Table 1)

In the distribution by age range, 13 patients were in the 14-25
years of age range, 16 in the 26-35 years of age range, this being
the most frequent age group, 12 patients in the 36-45 years of age
range, 11 in the 46-55 years of age range, 12 in the 56-65 years of
age range, 2 in the 66-75 years of age range, and one patient each
in the 76-85 and 86-95 years of age ranges. (Table 2).

As regards the location by age range, 2 patients in the 14-25 years
of age range had cervical injuries, none had cervicothoracic injuries,
4 had thoracic injuries, 1 had an injury in the thoracolumbar region,
and 6 patients had injuries at the lumbar level. In the 26-35 years of
age group, we had 1 patient with a cervical injury, none with injuries
at the cervicothoracic level, 3 patients with an injury in the thoracic
region, one patient with a thoracolumbar injury, and 11 patients with
injuries to the lumbar spine. In the 36-45 years of age range, there
were 3 patients with cervical region injuries, none with cervicothoracic
injuries, 2 patients with injuries at the thoracic level, 1 with a thoraco-
lumbar spine injury, and 6 patients with injury to the lumbar region. In
the 46-55 years of age range, 2 patients had cervical spine injuries,
none had cervicothoracic injuries, 3 had injuries in the thoracic region,
none had injuries in the thoracolumbar region, and 6 had lumbar spine
injuries. In the 56-65 years of age range, we found 1 patient with injury

Table 1. Distribution of patients by vertebral segment.

Vertebral segment No. of Patients

Cervical 1
Cervicothoracic 2
Thoracic 16
Thoracolumbar 5
Lumbar 34
Total 68

Table 2. Distribution of patients by age range.

Age range (years) No. of Patients

14-25 13
26-35 16
36-45 12
46-55 11
56-65 12
66-75 2
76-85 1

86-95 1

Total 68
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at the cervical level, 2 patients each with injuries at the cervicothoracic,
thoracic, and thoracolumbar levels, and 5 patients with lumbar injuries.
In the 66-75 years of age range, there were 2 patients with thoracic
spine injuries and, in both the 76-85 and 86-95 years of age ranges,
we found 1 patient with cervical injuries. (Table 3)

Distribution for females

Of the 15 women, 3 had cervical spine injuries, none had injuries
at the cervicothoracic spine level, 5 had injuries in the thoracic spine,
none in the thoracolumbar spine, and 7 had lumbar spine injuries at
the , this being the most frequent location. (Table 4)

Regarding the distribution by age range, there were 4 women be-
tween the ages of 14 and 25, the most frequent age range, 2 women
in the 26-35 years of age range, 3 in the 35-45 years of age range, 2
women in the 46-55 years of age range, 3 between 56 and 65 years
of age, and one woman in the 66-75 years of age range. (Table 5)

With respect to location by age range, we found that in the 14-25
years of age range one woman had an injury at the cervical level,
none at the cervicothoracic level, two at the thoracic level, none in
the thoracolumbar region, and 1 woman had an injury at the lumbar
level. Between the ages of 26 and 35, we found no women with
injuries at the cervical level, no women with cervicothoracic injuries,
2 women with injuries in the thoracic region, and no women with
injuries to the thoracolumbar and lumbar levels. In the 36-45 years
of age range, there were 2 women with cervical region injuries, and
1 woman with an injury at the lumbar level. There were 2 women
with lumbar spine injuries in the 46-55 years of age range, 3 women
with lumbar injuries in the 56-65 years of age range, and 1 woman
with a thoracic spine injury in the 66-75 years of age range. (Table 6)

Table 3. Distribution of patients by age and vertebral segment.
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Distribution for males

Of the 53 men, 8 had cervical spine injuries, 2 had injuries at the
cervicothoracic level, 11 in the thoracic spine, 5 in the thoracolumbar
spine, and 27 had lumbar spine injuries, this last being the most
frequent location. (Table 7)

In terms of distribution by age range, there were 9 men between
14 and 25 years of age, 14 between the ages of 26 and 35 years of
age, this being the most frequent age range, 9 men in each of the
36-45, 46-55, and 56-65 years of age ranges, and 1 man in each of
the 66-75, 76-85, and 86-95 years of age ranges. (Table 8)

As regards location by age range, we found that in the 14-25 years
of age range 1 man had an injury at the cervical level, none at the
cervicothoracic level, 2 at the thoracic level, 1 in the thoracolumbar
region, and 5 men had injuries of the lumbar spine. In the 26-35
years of age range, we found 1 man with a cervical injury, none with
injuries at the cervicothoracic level, 1 man each with thoracic and
thoracolumbar injuries, and 11 men with lumbar spine injuries. In the
36-45 years of age range, there was 1 man with a cervical injury, none
with cervicothoracic injuries, 2 men with injuries at the thoracic level, 1
man with a thoracolumbar spine injury, and 5 men with injuries in the
lumbar region. In the 46-55 years of age range, 2 men had cervical
spine injuries, none had cervicothoracic spine injuries, 3 men had
injuries in the thoracic region, none in the thoracolumbar region, and
4 men had injuries to the lumbar region. In the 56-65 years of age
group, there was 1 man with a cervical injury and 2 men with injuries
at each of the cervicothoracic, thoracic, thoracolumbar, and lumbar
levels. In the 66-75 years of age group, there was 1 man with an injury
to the thoracic spine, and in both the 76-85 and 86-95 years of age
ranges, we found 1 man with a cervical injury. (Table 9)

Table 6. Distribution of women by age and vertebral segment.

Age range Vertebral segment Total Age range Vertebral segment Total
(years) |Cervical|Cervicothoracic| Thoracic| Thoracolumbar | Lumbar (years) |Cervical| Cervicothoracic [Thoracic| Thoracolumbar | Lumbar
14-25 2 0 4 1 6 13 14-25 1 0 2 0 1 4
26-35 1 0 3 1 1 16 26-35 0 0 2 0 0 2
36-45 3 0 2 1 6 12 36-45 2 0 0 0 1 3
46-55 2 0 3 0 6 M 46-55 0 0 0 0 2 2
56-65 1 2 2 2 5 12 56-65 0 0 0 0 3 3
66-75 0 0 2 0 0 2 66-75 0 0 1 0 0 1
76-85 1 0 0 0 0 1 76-85 0 0 0 0 0 0
86-95 1 0 0 0 0 1 86-95 0 0 0 0 0 0
Total 1 2 16 5 34 68 Total 3 0 5 0 7 15

Table 4. Distribution of women patient by vertebral segment.

Vertebral segment No. of Patients
Cervical 3
Cervicothoracic 0
Thoracic 5
Thoracolumbar 0
Lumbar 7
Total 15

Table 5. Distribution of women by age group.

Age range (years) No. de Patients
14-25 4
26-35 2
36-45 3
46-55 2
56-65 3
66-75 1
76-85 0
86-95 0
Total 15

Table 7. Distribution of men by vertebral segment.

Vertebral segment No. of Patients
Cervical 8
Cervicothoracic 2
Thoracic 11
Thoracolumbar 5
Lumbar 27
Total 53

Table 8. Distribution of men by age range.

Age range (years) No. de Patients
14-25 9
26-35 14
36-45 9
46-55 9
56-65 9
66-75 1
76-85 1
86-95 1
Total 53
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Table 9. Distribution of men by age group and vertebral segment.

Age range Vertebral segment Total
(years) |Cervical| Cervicothoracic |Thoracic| Thoracolumbar | Lumbar
14-25 1 0 2 1 5 9
26-35 1 0 1 1 N 14
36-45 1 0 2 1 5 9
46-55 2 0 3 0 4 9
56-65 1 2 2 2 2 9
66-75 0 0 1 0 0 1
76-85 1 0 0 0 0 1
86-95 1 0 0 0 0 1
Total 8 2 1 5 27 53

DISCUSSION

In our study, there were 34 patients with lumbar spine injuries, this
being the most frequently affected region, which corresponds with
reports in the world literature, as established in the studies conducted
by both Vaccaro and Stuart, who put the presentation of injuries from
T10 to the sacrum at 33%, explained as a result of the greater mobility
of these segments. It is also important to highlight that in our series the
lowest number of injuries were located in the cervicothoracic region,
differing somewhat from the other studies, such as that conducted
by Leucht in which levels C4 to T2 accounted for 10% of the injuries.

In the distribution by age range, patients between 26 and 45
years of age had the highest percentage of spinal injuries, being

within the figures reported by Leucht in 2009, both for males and
females, with the least affected age range of 86-95 years corre-
sponding in a similar manner. This probably corresponds to the type
of injury mechanism, since most of these accidents occur by falls
from heights and automobile accidents, with young and economi-
cally active people being the most susceptible.

On the other hand, the distribution by sex also agreed with the
figures reported in numerous series, men being more frequently af-
fected, probably as a result of the type of activities that they perform.

CONCLUSIONS

The lumbar spine is the most likely segment to suffer a high-
energy mechanism injury, followed by the thoracic and cervical
spines, respectively. The thoracolumbar junction is affected more
often than the cervicothoracic junction at a ratio of 2:1.

Males are more affected by vertebral injuries associated with
high-energy mechanisms on a scale of 3.5:1.

Women have a higher incidence between 14-65 years of age,
with a peak in the 14-25 years of age group, and men from 14- 65
years of age, with a significant peak in the 26-35 years of age group.
This implies that between the second and third decades of life more
risky activities that can cause an accident with a high-energy mecha-
nism are performed.
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