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The profile of spinal injuries in the elderly population

Pe7ﬁl do trauma mguimedular em 1dosos

Pe7ﬁl del trauma raquimedular en ancianos

Glaciéle de Oliveira Teixeira', Thais Fonseca de Oliveira?, Veronica Baptista Frison?, Thais de Lima Resende*

ABSTRACT | This retrospective cross-sectional study
sought to: describe the profile of the elderly population
who suffered spinal injury (SI) between 2005 and 2010
in Porto Alegre (RS), Brazil; compare the trauma mecha-
nism and type of S| prevalence in both sexes; and com-
pare the trauma mechanism in the sample’s age groups.
To this end, medical records were reviewed for the fol-
lowing data: age, sex, main mechanisms of injury and
spinal levels affected. Out of 1.320 records analyzed, 370
belonged to elderly subjects, 586% women (73.07+852
years) and 414% men (69.4+75 years). The most preva-
lent SI mechanisms were falls from own height (37.7%),
height (24.3%) and unspecified (201%). The most affected
vertebral levels were L1(30.0%), T12 (16.2%) and L2 (11.9%).
Only 26 (7%) individuals who had Sl suffered a spinal
cord lesion, with a higher prevalence of incomplete le-
sion (826%). No significant association was detected
between the occurrence of Sl and its type or sex. In the
time and region investigated, the SI profile in the elderly
can be described as: women over 70, who suffered a fall
from their own height, injuring mainly the lumbar region.
Elderly men and women were equally affected by SI with-
out spinal cord lesion. Falls from height predominated in
those aged 60-69, whereas falls from own height were
commonest among those aged 70 and over.

Spinal injuries; Spinal Cord Compression;
Spinal Cord Injuries; Aged.

RESUMO | Este estudo transversal retrospectivo teve como
objetivos: tracar o perfil da populacdo idosa que sofreu
trauma raquimedular (TRM) entre 2005 e 2010 em Porto

Alegre (RS), Brasil; comparar a prevaléncia nos sexos dos di-
ferentes mecanismos de trauma e do tipo de lesao medular;
e comparar o mecanismo de trauma de acordo com a faixa
etaria da amostra. A coleta em prontuarios de dois Servigos
de Arquivo Médico (SAME) envolveu os seguintes dados:
idade, sexo, principais mecanismos de lesao e niveis medu-
lares mais acometidos. Foram analisados 1.320 prontuarios,
dos quais 370 eram de idosos; destes, 58,6% eram de mu-
lheres (7307+852 anos) e 414% de homens (69475 anos).
Prevaleceram quedas da propria altura (377%), quedas de
altura (24,3%) e quedas sem especificacao (201%). Os niveis
vertebrais mais acometidos foram L1 (300%), T12 (162%) e
L2 (119%). Apenas 26 (7%) dos individuos que sofreram TRM
apresentaram lesao medular, com maior prevaléncia da in-
completa (82,6%). N&o foi detectada associacado significativa
entre a ocorréncia de TRM ou o seu tipo e sexo. O perfil do
TRM em idosos da regido pode ser descrito como: mulhe-
res acima de 70 anos que sofreram queda da propria altura,
lesionando principalmente a regiao lombar. Idosos e idosas
foram igualmente acometidos por TRM sem lesao medular,
com predominio de quedas de altura na faixa dos 60 anos
e quedas da propria altura acima dos 70 anos.

Traumatismos da Coluna Vertebral;
Compressdo da Medula Espinal; Traumatismos da
Medula Espinal; Idoso.

RESUMEN | Este estudio transversal retrospectivo tuvo
como objetivos: definir el perfil de la poblacion de edad
avanzada que sufrio trauma raquimedular (TRM) entre
2005 y 2010 en Porto Alegre (RS), Brasil; comparar la pre-
valencia en los sexos de los diferentes mecanismos de
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trauma vy el tipo de lesion medular; y comparar el mecanismo de
trauma de acuerdo con la franja etaria de la muestra. La recogida
de los registros de dos Servicios de Archivo Médico (SAME) in-
volucro los siguientes datos: edad, sexo, principales mecanismos
de lesion y niveles medulares mas afectados. Se analizaron 1320
registros, de los cuales 370 eran ancianos; de estos, 586 % eran
mujeres (7307+852 anos) y 414 % de los hombres (694+75 afios).
Prevalecieron caidas desde la propia altura (377 %), caidas desde
altura 24,3 %) y caidas sin especificacion (201 %). Los niveles ver-
tebrales mas afectados fueron L1 (300 %), T12 (162 %) y L2 (119 %).
Solo 26 (7 %) de los individuos que han sufrido TRM presentaron

INTRODUCTION

The technological advances and improved quality of
life allow individuals in old age to continue carry-
ing out activities attributed to younger age groups™2.
The increase in longevity, associated with the in-
crease in the elderly population in Brazil and also
the more active life style of the elderly, has led to in-
creased cases of trauma in the geriatric population®*.
Trauma is the fifth leading cause of death in the el-
derly**. After a trauma, the elderly remains hospital-
ized from 1 to 52 days’®, while young adults remain
hospitalized between 2 and 10 days®.

Although the elderly suffer the same injuries as the
young individuals, they differ in relation to the range
of the injuries, their duration and evolution. They pres-
ent themselves in a more critical way, require hospi-
talization more often, represent a large proportion of
patients in Intensive Care Units and consume more
resources than any other age group®’.

Some factors are seen as facilitators of trauma in the
elderly, such as the worsening of proprioception,
the presence of tremors which hinder walking, slow
defense reflexes and tissue changes featured at of old
age>>
ing to the control of balance, causing pace instabil-

. These changes are associated to those relat-

ity, which, associated with the interaction of various
environmental and the individual’s factors, may result
in fall®. The fractures in the elderly are usually caused
by small and unintentional traumas, such as falls®'2.
A spinal cord injury occurs in about 15 to 20% of
spinal fractures, falls being one of its main causes®.
Thus, the prevention of falls is a challenge of the
aging population. Worldwide, the number of falls in-

creases in magnitude as the number of elderly people

lesion medular, con mayor prevalencia de la incompleta (826 %).
No se encontro asociacion significativa entre la ocurrencia de TRM
0 su tipo vy sexo. El perfil del TRM en mayores de la region pue-
de ser descrito como: mujeres mayores de 70 afios que sufrieron
caldas desde la propia altura, lesionando principalmente la region
lumbar. Ancianas y ancianos también se vieron afectados por TRM
sin lesion medular, con un predominio de caidas desde altura en
la franja de los 60 anos vy caidas desde la propia altura arriba de
los 70 anos.
Traumatismos Vertebrales; Compresion da la

Médula Espinal; Anciano.

increases. In case no preventive measures are taken,
the number of injuries from falls is predicted to be
100% higher in 2030".

From this scenario emerges the need for more
studies, considering that the traumatic event in the
elderly affects the collective and family spheres, de-
noting high costs, in economic terms and in terms of
the suffering of the victim™°. Although it is noted
that in the literature the theme trauma in the el-
derly has been increasingly exploited, this problem
remains little discussed in the academic and public
health areas. In particular, there is a lack of this kind
of scientific record in the state of Rio Grande do Sul
and in Brazil.

Therefore, this study aimed to define the epi-
demiological profile of elderly patients with spinal
cord injury (SCI) in Porto Alegre between 2005 and
2010, identifying the following characteristics of the
studied group: sex, age and age range, the mecha-
nism of the trauma, vertebral level of the injury, the
type and level of the injury. The intention was also
to compare the prevalence, in genders, of different
mechanisms of trauma and the type of injury, as well
as to compare the mechanism of trauma according to
the age range of the sample.

METHODOLOGY

This cross-sectional retrospective study was developed
from the data collection from patient records in the
Service of Medical Records (SAME) of the two refer-
ral hospitals for SCI in Porto Alegre. The collection is
relative to the period of 2005-2010.
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Procedures

All medical chart records which had their corresponding
certificate of the International Code of Diseases (ICD)
were checked over from the admission to the discharge
moment. Ifin this period it was found that it was not a case
of SCI, the data from this medical records were excluded.

Data collected included: age, gender, injury/trauma
mechanism, spinal levels affected by trauma, spinal cord
injury level, type of spinal cord injury.

'The mechanisms of injury found were: assault, traf-
fic accidents, falls, falls from height, falls from benches,
horse falls, falls from their own height, weight drop on
the body, orthopedic trauma and unspecified mecha-
nism. The mechanism “fall” was registered when there
was no kind of specification in the medical chart be-
yond this description. Fall from height was considered
to be that one occurred from a height higher than the
elderly’s height itself.

Traffic accidents correspond to the mechanism in-
volving the elderly as a driver, passenger or pedestrian.

The types of spinal cord injury were: complete, in-
complete, without spinal cord implication or unde-
fined®, when it was not specified in the chart if it was
complete or incomplete.

Statistical analysis

The data was statistically analyzed by using the SPSS
17.0 software. The significance level was (a) of 5%.

Those cases in which a given datum was not found in
the medical records were not considered valid and thus
excluded, which resulted in different sample sizes for
some of the analyses carried out.

Gender and age were the independent variables.
The dependent variables, all of them polytomous cat-
egorical, were: mechanism of the trauma, vertebral level
of the injury, type and level of the injury.

The results regarding age were presented as average
and standard deviation and range, and their distribu-
tion was investigated by the Kolmogorov-Smirnov test.
Categorical variables were presented through the abso-
lute and relative distribution.

'The x? test was used to compare proportions between
categories of the same variable (univariate analysis), as
well as for the bivariate analysis between qualitative
variables, taking into account the theoretical distribu-
tion of homogeneity among the compared categories.
In the contingency tables in which at least 25% of the
values of the cells had expected frequencies lower than
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five, the Fisher’s exact test was used. In situations where
at least one qualitative variable had polytomous char-
acteristics, the Fisher’s exact test with the Monte Carlo
simulation was used. The Mann-Whitney test was used
for comparing the continuous variables between inde-
pendent groups.

'This study was approved by the Ethics Committee in
Research of the Grupo Hospitalar Conceigio (No.10-010),
of the Grupo Hospitalar Conceigio (No. 10-010) and of
the Secretaria Municipal da Saiide de Porto Alegre (pro-
cess No. 001.004651.10.3; registry 458).

RESULTS

A total of 1,320 records of individuals who suffered SI
was found, of which 370 were elderly (>60 years of age;
28%). Out of the total elderly subjects’records (Table 1),
58.6% were women (73.1£8.5 years of age) and 41.4%
were men (69.4+7.5 years of age).

Mechanism of trauma and
the most affected levels of the spine

In relation to the trauma mechanism (Table 1), falls
from one’s own height prevailed (37.7%), followed by
falls from heights (24.3%) and falls (20.1%). For this
analysis, the 329 valid cases were considered, exclud-
ing the records without any specification of the injury’s
mechanism.

Considering all the trauma mechanisms described
(Table 1), the most affected spinal levels were L1
(30.0%), T12 (16.2%) and L2 (11.9%). For 20.8% of
the elderly, the injured vertebral level was not specified.

Table 1. Absolute and relative distribution of the mechanism and level of
trauma for the total sample according to the gender

Total Women Men
Variables (n=370) (n=217) (n=153)
n (%) n (%) n (%)
Mechanism of trauma
Falls from one’s own height 124 (377) 100 (806) 24 (194)
Falls from heights 80 (24.3) 24 (30) 56 (70)

Falls 66 (201 47 (71.2) 19 (28.8)
Traffic accidents 45 (37) 20 (444) 25 (556)
Level of the trauma
Lumbar vertebrae L1 M@0 70631 41(369)
Lumbar vertebrae .2 44 (1.9) 24 (545) 20 (455)
Thoracic vertebrae T11 17 (4.6) 14 (82.3) 3077
Thoracic vertebrae T12 60 (16.2) 38 (633 22 367
Not specified 77 (208) 47 (61) 30 (39)
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No statistically significant association between gen-
der and the occurrence of SI, or its type, was detected.

Vertebral level involved in major trauma mechanisms

In falls from one’s own height (Table 2), the most fre-
quent levels of trauma were L1 (32.3%), T12 (21.8%)
and L2 (16.9%). Of the total number of falls from
height, 80.6% happened to women.

For falls from heights (Table 2), the levels of trauma
were more prevalent in L1 (36.3%), T12 (17.5%) and
L2. In this mechanism, there was a predominance of
men (70%).

In falls (Table 2), the levels L1 (39%), T'12 (10.4%)
and T11 (9.1%) predominated, and they were most
prevalent among women (71.2%).

Traffic accidents accounted for 13.7% of the trauma
mechanisms (Table 2), whose most frequent trauma levels
were T12 (20.0%), L2 (15.6%), L1 and C6, each of
them observed in 13.3% of the elderly.

Mechanism of injury in each age group

A significant association was detected between the
mechanism of injury and age range (Table 3): the group
of 60 to 69 years of age was associated with falls from
heights (29.2%), the one from 70 to 79 to falls from one’s
own height (41.4%) and the over 80 years of age to falls
from one’s own height (45.1%) and falls (28.2%).

Type and level of the spinal injury

Of the total of SI elderly victims (Table 4), those
without spinal cord injury predominated (93%). In 7%
of the total sample who suffered spinal cord injury
(n = 23), two subjects had complete spinal cord inju-
ry, 19 had an incomplete lesion and for the remaining
two subjects there was no specification whether it was
complete or incomplete.” spinal cord injury. The most
frequently affected levels were L1 (23.1%), followed
by C5 and T12, each of them observed in 19.2% of
the cases. The mechanisms of trauma which resulted
in spinal cord lesion were traffic accidents (35.3%),
falls from a height (35.3%), falls (17.7%) and falls
from one’s own height (11.8%). The two most prev-
alent mechanisms that resulted in spinal cord injury
(70.6%), traffic accidents and falls from heights, were
most prevalent among men (66.7%).

It was not possible to perform the inferential analysis on
the level of spinal cord injury, due to the reduced sample size.

Table 2. Distribution of the vertebral level of the trauma in relation to the
main mechanisms of trauma

Falls from ones own height (n=124)  *  27(18) 40@323) 21(169)
Falls from height (n=80) * 14175 29@366) 10025)
Falls (n=66) 60N 7004) 26(39) *

Traffic accidents (N=45) * 9(200) 6033 7056)

*The mechanisms of trauma related to these vertebral levels were not found in the medical records;
T1land T12: thoracic vertebraes 11and 12; L1and L2: lumbar vertebraes 1and 2

Table 3. Absolute and relative distribution of the trauma mechanism
according to the age group (n=370)

Physical aggression 1(06)

Traffic accidents 26 (15.2) 14 (109) 5(70)
Not specified 24 (141 14 (MO) 8 (11.2)
Falls 24 (140) 22(17.2) 20 (282)
Falls from heights 50(292)  24(1883) 6(85)
Falls from benches 2012

Falls from horses 1(08)

Fall from one’s own height 39228 5344H 32 45D
Fall of weight over the body 3018

Orthopedic traumas 202

Probability <0001

*Percentages obtained based on the total overall of each age range; éFisher’s exact test by
Monte Carlo simulation

Table 4. Absolute and relative distribution of type and level of the spinal cord
injury in elderly according to gender

Spinal Cord injury

Complete Spinal Cord injury. 1(05) 1(07)
Incomplete Spinal Cord injury 732 12(78) 02845
Not defined® 2010) 0]
No injury to the Spinal Cord 160 (737) 106 (69.3)
Level of the spinal cord injury (n=12)* (n=14)*
Cervical vertebrae C2 1(83) 171
Cervical vertebrae C4 17D
Cervical vertebrae C5 1(83) 4(286)
Cervical vertebrae C6 171
Lumbar vertebrae L1 183 5(357)
Lumbar vertebrae L2 1(83) 170
Thoracic vertebrae T4 170
Thoracic vertebrae T5 171
Thoracic vertebrae T6 17D
Thoracic vertebrae T10 1(83)
Thoracic vertebrae T11 3(250)
Thoracic vertebrae T12 4(333) 17D
Not specified 1(83)

*the total sample is higher than the sample size for each sex (female=12; male=14), because
there were people who injured more than one spinal level; *Fisher’s exact test by Monte Carlo
simulation. *Not defined: the definition whether the injury was complete or incomplete was not
found in the medical record
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Nevertheless, in the descriptive analysis (Table 4), it was
possible to observe that in the women the most frequently
affected levels were T12 (33.3%, 4/12) and T11 (25.0%,
3/12), while in the men prevailed L1 (35.7%, 5/14) and C5
(28.6%, 4/14).

DISCUSSION

'The present study shows that the ST affects elderly women
more, with an average age in accordance with that found
in other studies™**":121 As to the etiology, the main
mechanisms of SI in the elderly were falls from their own
height, followed by falls from heights and falls.

In a city where the elderly population corresponds
to 15% of the total population”, the high prevalence
of SI in the elderly (28%), particularly among women,
might be explained by the prevalence of predisposing

10,12,16

conditions resulting from senescence , comorbidi-

ties?and an increased risk of trauma.

The prevalence of falls from height found (37.7%)
is much lower than the 80% found in 2 studies con-
ducted in Campinas (SP, Brazil)"'2. This large difference
between the percentages of falls from one’s own height
in the three studies (42.3%) may result from the differ-
ent locations where the data were collected, the con-
ditions of the collection period and/or its total time.
Whilst for the present study the medical records from
the two SI regional referral hospitals were reviewed for
a five-year period, the study of Lima and Campos' was
developed in an Emergency Department Unit during
three months of lower temperatures (June to August)
and the study of Jahana and Diogo'? aimed at studying
the causes and consequences of falls in elderly.

As for the falls from heights, the findings of this
study (24.3 %) were similar to the 19% of Jahana and
Diogo?, but much higher than the 6% reported by Lima
and Campos’. This difference may be related to the used
definition of falls from height, which in this study was
considered as all falls that occurred at a level higher
than the elderly subjects’ own height, while Lima and
Campos' considered only falls from ladders, roofs
and stairs. The high rate of falls from heights may be
related to the maintenance of functional independence,
which enables older people to carry out activities which
make them more susceptible to accidents’. In this case,
it would befit developing health education strategies
for the city’s elderly population, in order to prevent
this kind of fall. Seniors and their families need to be
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informed about the risks involved in relatively simple
activities, but which become inadvisable with the ad-
vancing of age, such as changing light bulbs or reaching
out for objects far above shoulder height, which involve
the extension of the head, that may lead to reduced
blood flow in the vertebral and basilar arteries causing
dizziness, loss of balance and falls'’.

The falls, without any other type of description,
represented 20.1% of the Sls in this study. It is pos-
sible that this percentage includes falls from heights
and from one’s own height. Biazin ez al.* profiled the
elderly who suffered trauma in Londrina (PR, Brazil)
and presented falls as the primary mechanism, with a
prevalence of 62%. This higher prevalence found may
be explained by the fact that the authors did not analyze
the falls into subgroups®. Adding up the present study’s
three types of falls an 82.1% value is reached, which
exceeds their percentage.

'The prevalence of another important SI etiology in
the elderly, the traffic accidents (13.7%), was similar to
the 13% found by Lima and Campos', who mainly re-
ported vehicle run-overs and falls in public transporta-
tion due to unexpected bumps and braking, an informa-
tion commonly found in the medical records examined
for this study. Barbosa et al.! also recognized traffic ac-
cidents as one of the main trauma mechanisms in the
elderly (16.8%).

In Porto Alegre, the external causes are responsible
for 10.1% of deaths, affecting more men than women
by a ratio of almost 4 /1, and nearly one-third of these
deaths affects elderly. Falls and traffic accidents pre-
dominate as causes of hospitalization and deaths among
elderly in this capital, and, in terms of mortality, falls
are second only to murder in the age groups 15 to
24 years (75.5%) and 25 to 45 years (69%). Thus, in
order to reduce the occurrence of falls and traffic ac-
cidents among the elderly, it is clear the need for pre-
ventive measures. Among the possible actions, quoted
even by the Secretaria Municipal de Saide®® (City’s
Department of Health), are the measures aimed at re-
ducing the risk of falls, the prevention of falls in the
home environment, professional training for the care of
the elderly with increased risk of fragility and adjust-
ing the adequacy of the urban architecture and public
buildings. Notwithstanding, it is also point out here the
need for educating drivers in general as to the charac-
teristics which make the elderly more likely to suffer
traffic accidents, either as pedestrians or passengers.

In this study, the spinal levels most affected by trauma

in the elderly (L1, L2, T12) are in accordance with the



findings of Wang ez /.’ and Pirouzmand®, who found
the thoracolumbar (40.5%) and lumbar (50%) levels
as the most injuried ones, respectively. It is likely that
the high prevalence of falls from one’s own height and
falls from heights is responsible for the increased involve-
ment of the lumbar level in this study, since these trau-
ma mechanisms often lead to injuries in this region'.

Falls accounted for 82% of the SI etiologies in this
study, confirming the importance of valuing the fall
event, since it brings many consequences, some irrepa-
rable, including death. Accidental injuries are the sixth
leading cause of death among individuals aged 75 years
of age or more, and falls account for 70% of this mortal-
ity rate?!. The latter is recognized as a sentinel event in
the lives of seniors, an important marker of the begin-
ning of the functional decline, with eftects which arise
in the physical, functional, psychosocial, and economic
spheres* causing significant negative impact on the
quality of life of this population®.

The increasing number of falls with increasing
age found is consistent with the worldwide litera-
ture'®2%222¢ In the elderly population, injuries caused by
falls are related to the slowing of the reflexes and the
decrease of the defense mechanisms at the time of
the accident®!2. Tremors which appear with the aging
process and which reduce the balance also increase the
frequency of the falls*''2,

One way to minimize most of the losses resulting from
aging is the practice of physical activity, which may de-
crease, among others, the occurrence of falls®. It improves
the overall health of the elderly and its encouragement
is an important measure for the prevention of falls**7,
This therapeutical modality improves physical mobility
and postural stability, which are causes directly related to
the reduction of falls®*, and it may also improve neuromus-
cular function, gait and balance, which are determining

factors for falls?.

According to the Global Report of the World Health
Organization (WHO) on the prevention of falls in old
age', besides maintaining an acceptable level of physi-
cal activity, not smoking, drinking alcohol moderately,
keeping the weight at normal levels in midlife and in
old age are also important protective factors against
falls. Aside from these cares, it should also be carried
out a review of medications, changes in the home to
promote their safety and the promotion of safety out-
side the home!®2%-2,

Multidisciplinary interventions may assist in the
prevetion of falls at a population level. For that, it is
necessary that states and municipalities train the health

professionals and, in fact, make the elderly health care a
government policy. Thus, for the promotion of healthy
aging it is imperative and urgent to have a program
which raises the awareness of the society and of the el-
derly themselves on the measures that reduce the risk
for falls, allowing the elderly to stay in their home envi-
ronment and with their functional capacity preserved™.

It is noteworthy that the urban and public buildings
architectural appropriateness is an important step for
the reduction of the risks with which the elderly deal
with in their daily activities. In a society engaged in pro-
moting active aging, the operative word is accessibility™.

Another important aspect in both the acute care of
SI in the elderly and its rehabilitation is the prejudice
against old people found among scientists and health
professionals, as reported in the literature. The poten-
tial effects of such bias on the results of the care of the
elderly SI victims cannot be excluded, as pointed out by
Furlan and Fehlings® in their study in which it was ob-
served that, although the elderly have shown greater sen-
sorial recovery in the first year after a spinal injury, it did
not translate itself into better functional outcomes, since
older age was associated with greater disability as assessed
by the Functional Independence Measure. Therefore, it is
necessary to have proper training for the health care of
the elderly during professional training, as well as regular
training updates thereafter, until this culture permeated
by prejudice against the elderly is changed.

'The development of this study occurred in the face
of some limitations and difficulties, such as: the need
for manual searches of the medical records, many of
which with no data and/or incomplete data; the in-
adequate storage of the records; and the lack of stan-
dardization of the registry of the individuals with SI.
'The standardization of the registry process in hospitals
can make the prognosis more accurate, expedite the
treatment and lead to better rehabilitation through the
precise knowledge of the type of injury®.

CONCLUSION

Based on the population and the period studied, it can
be concluded that the profile of the elderly affected by SI
in metropolitan area of Porto Alegre can be described as:
women above 70 years, with fall from own height as the
most frequent etiology and the lumbar level as the most
affected. Elderly men and women were equally affect-
ed by SI without spinal cord injury, whose mechanism
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varied according to the age group, with prevalence of falls

from height in the 60 years group and falls from own

height in those above 70 years.

These results indicate that, given the most prevalent

trauma mechanisms in the elderly and the rapid growth

of the elderly population, it is necessary do adopt a pro-

active and systematic prevention approach, which inte-

grates policies, preventive and practical measures.
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