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ARTIGO DE REVISAO / REVIEW ARTICLE

Recursos fisioterapéuticos na prevencao da perda da

densidade mineral 6ssea com lesao medular

Physiotherapy resources on bone mineral density 10Ss prevention
in patients with spinal cord injuries

DaniELLE RODRIGUES!, GUILHERME HERRERA?

RESUMO

Este trabalho é uma reviséao bibliogréfica sobre os tratamentos
fisioterapicos destinados a prevengao, estabilizagdo ou lentificagao
da perda da densidade mineral 6ssea em pacientes portadores de
lesao medular. Foram encontrados poucos trabalhos que se destina-
ram aos tratamentos fisioterapicos para desmineralizagao 6ssea. Em
relagéo aos tipos de tratamentos encontrados foram: estimulacéo elé-
trica funcional, estimulagao elétrica funcional com bicicleta ergométri-
ca, ortostatismo e deambulacao. Estes tratamentos s&o bastante ques-
tionaveis nao tendo um consenso na metodologia, apresentando mui-
tas controvérsias em relagéo a eficacia dos tratamentos, que seréao
discutidos no decorrer deste trabalho.

Descritores: Lesao medular; Osteoporose, Reabilitacao.

INTRODUGAO

No Brasil, ha 130 mil individuos portadores de lesdo medular e
cada ano esté incidéncia vem aumentando devido aos acidentes au-
tomobilisticos e principalmente a violéncia®. Os individuos com lesao
medular tem perda parcial ou total da fungéo motora, sensitiva, auto-
nomo, e complicagdes no sistema organico, sendo uma delas a alte-
ragao do metabolismo dsseo que conseqlientemente levara a osteo-
porose.

Esta perda 6ssea (desmineralizagao) é conhecida na literatura,
porém sua causa nao esta bem esclarecida, ocorrendo no primeiro
ano apds a lesdo medular com pico no 4-6 més de lesdo, acometendo
as regioes proximais e distais dos ossos preferindo primeiro a camada
trabecular e depois a camada compacta do 0sso.

Com a desmineralizagao, o risco de fratura aumenta®?, podendo
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SUMMARY

This work is bibliographic review about the physiotherapy treat-
ments forthe attenuation, prevention and stabilization or slowing down
ofthe bone mineral density loss in spinal cord injured patients. There
are few studlies focusing the efficiency the physiotherapy treatrment for
bone demineralization. The kinds of treatments found were: functional
electrical stimulation, functional electrical stimulation with an bycicle
ergometry, orthostatic and deambulation. These treatrments are much
questionable, and with no consensus on the methodology, with the lot
of controversies in relation to the efficacy of the treatments, which are
going to be discussed in the development of this study.

Key words: Spinal cord injury; Osteoporosis; Rehabilitation.

INTRODUCTION

In Brazil, there are 130 thousand individuals bearers of spinal cord
injury and every year its incidence is increasing due to the autornobile
accidents and mainly to the violence15. The individuals with spinal cord
injury suffer the partial or total loss of the motive, sensitive, autonomous
functions, and complications in the organic systern, and one ofthemis
the alteration of the bone metabolism, which, consequently, results in
0Steoporosis.

This bone loss (demineralization) is known in the literature, however
its cause is not very clear, and it occurs during the first year after the
spinal cord injury with the peak in the 4-6 month of lesion, attacking the
proximal and distal areas of the bones preferring first the trabecularand
then the compact layer of the bone.

With the demineralization, the fracture risk increases 8,20, occur-
ring with as deformities, ulcerations, limitations for the rehabilitation,
generating difficult handling situations, so much for sufferers as for their
relatives or caretakers, besides the high economic costs due to the
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ocorrer deformidades, ulceras, limitacoes para reabilitacao, gerando
situagoes de dificil manejo, tanto para os individuos acometidos quan-
to para seus familiares ou cuidadores, além dos altos custos econdémi-
co decorrente dos cuidados e com as internagoes, pois o custo de
fratura por osteoporose ¢ alto, nos EUA foram gastos 13.8 bilhdes de
dolares com tratamento médico® e na Franga, o total de custo foi
aproximadamente 200 milhoes!™.

Tendo em vista as varias complicacbes que se seguem apds uma
fratura e o alto custo para o tratamento, € interessante prevenir a perda
da densidade mineral 6ssea nos pacientes com lesdo medular. O
objetivo deste trabalho é revisar a literatura para verificar a eficacia dos
tratamentos fisioterapicos no que se refere a prevengéo, estabilizagao
ou lenhificacao da perda da densidade 6ssea.

DISCUSSAO

A perda da densidade mineral 6ssea (DMO) em pacientes com
lesdo medular é bem conhecida, porém sua causa ndo esta bem
esclarecida. Inicialmente devemos considerar algumas hipoteses com
relacéo a perda da densidade mineral éssea:

* Ha autores® que mencionam que a perda 6ssea ocorre por
alteragéo do sistema nervoso simpatico, diminuindo o fluxo sangtiineo
em algumas éreas do 0sso, com isso n&o ha trocas gasosas e nem
nutrientes, ocorrendo necrose celular, ativando as células osteoclésti-
cas, 0 que explica a predominancia da desmineralizacao nas areas
altamente vascularizadas®.

» Acreditam que a desmineralizagao ocorre pela falta de forga
mecanica e falta de forgca de compresséo, resultando no aumento da
reabsorgédo éssea”.

» Consideram que a perda éssea ocorre ndo por inatividade, mas
sim pela auséncia da presséo longitudinal dos ossos longos®Y. Verifi-
caram que individuos paraplégicos e tetraplégicos nao estao aptos
para sustentacao de peso nos membros inferiores e desta forma nao
ficam expostos as forgas nem a tensdo muscular necessarias para
estimular a formagéo ¢ssea tendo disparo das atividades osteoclésti-
cas(™.

A desmineralizacéo ocorre no primeiro ano apés a leséo medular,
com pico no quarto — sexto més de leséo, sendo evidenciada nas
primeiras semanas apos a lesao. O 0sso trabecular € o mais suscepti-
vel a osteoporose, com perda éssea de 4% ao més Nos 0SSos espon-
josos e 2% nos 0ssos corticais®?® sendo que os 0ssos mais afetados
s&o os que suportam mais forga de compresséo™. Nos membros infe-
riores as regides mais afetadas séo epifise distal do fémur (70%) e
epifise proximal da tibia (52%) com predominancia em areas altamen-
te vascularizadas nos ossos longos®. Sendo que a perda 6ssea é
menor no fémur proximal, pois estéa protegido por alguma forga residu-
al exercida pelo tronco quando sentado na cadeira de rodas'®.

A diminuicéo da densidade mineral 6ssea ocorre em ordem de-
crescente: tetraplégico completo, incompleto; paraplégico completo,
incompleto®. Segundo Wilmet e cols®®, verificaram que espasticida-
de nao foi suficiente para manter a integridade do esqueleto, sendo
igual para ambos pacientes flacidos e espasticos. Porém Demirel® e
cols. observaram que né&o hé diferenca entre tetraplégico e paraplégi-
co, com perda mais aparente nos pacientes com lesdes completos e
flacidos.

Foram encontrados poucos trabalhos que se destinaram a verifi-
car a efetividade dos tratamentos fisioterapicos. Em relacéo ao tipo de
tratamento utilizado, para combater a desmineralizagéo 6ssea, en-
contramos:
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cares and with hospital admissions, because the cost of the fracture for
osteoporosis is high, in the USA 13.8 billion dollars were spent with
medical treatrments29 and in France, the total cost was of approxi-
mately 200 million™.

Considering the several complications that follow after the fracture
and the high cost for its treatrment, it is interesting to prevent the bone
mineral density’s loss for the spinal cord injury patients, and the objec-
tive of this study is to review the literature to check the effectiveness of
the physiotherapeutic treatrnents concerning the prevention, stabiliza-
tion or slowing down of the loss of bone density.

DISCUSSION

The loss of the bone mineral density (BMD) in spinal cord injured
patients is very well known. However its cause is not very clear. Initially
we should consider some hypotheses regarding the loss of the bone
mineral density:

There are authors that mention that the bone loss occurs due to an
alteration of the sympathetic nervous system, reducing the blood flow
in some areas of the bone, with that there are no gaseous exchanges
and no nutrients, resulting in cellular necrosis, activating the osteoclas-
tic cells, what explains the predominance of demineralization in the
highly vascularized areas®.

Itis believed that demineralization occurs due to the lack of me-
chanical force and lack of compression force, resulting in the increase
ofthe bone reabsorption.

Itis considered that the bone loss doe snot occur due to inactivity,
but due to the absence of the longitudinal pressure of the long bones®??.
It was observed that paraplegic and tetraplegic individuals are not ca-
pable to sustain weight on their lower limbs and as such they are not
exposed to the forces orto the necessary muscular tension to stimulate
the bone formation, resulting in the triggering of the osteoclastic activ-
ities?.

The demineralization occurs during the first year after the spinal
cord injury, with the peak in the fourth-sixth month from the injury, and
itis evidenced in the first weeks after the injury. The trabecular bone is
the more susceptible to osteoporosis, with the bone loss of 4%/month
in the spongy bones and 2% in the cortical bones(¢2® and the most
affected bones are the ones that support more compression force. In
the lower limbs the most affected areas are the distal epiphyses of the
fermur (70%) and the proximal epiphysis of the shinbone (562%) with
predominance in highly vascularized areas in the long bones®. The
bone loss is smaller in the proximal femur, because it is protected by
some residual force exercised by the trunk while seated on the wheel-
chair™.

The decrease of the bone mineral density occurs in decreasing
order: totally tetraplegic, not totally tetraplegic, totally paraplegic, not
totally paraplegic’®. According to Wilmetand cols®® , it was observed
that the spasticity was not enough to maintain the integrity of the skel-
eton, being the same for both, flaccid and spastic patients. However
Demirel and cols.® observed that there is no difference between tetra-
plegic and paraplegic, with more apparent loss in the patients with
complete and flaccid injuries.

Few studies were found focused on the effectiveness of the phys-
iotherapy treatments. In relation to the type of treatment used to fight
bone demineralization we found:

* Functional electrical stimulation/ bycicle ergometry":7.13.24) :
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* Estimulagéo elétrica funcional / bicicleta ergométrica™ 71324 ;
* Estimulagao elétrica funcional (EEF)®@7;
* Ortostatismo®®6:1"29);

e Deambulaggo®91922);

Tendo em vista os diversos tipos de tratamento disponiveis procu-
ramos verificar a efetividade de cada um:

 Estimulacéo elétrica funcional / bicicleta ergométrica: nao foi
efetivo para reverter, lentificar ou estabilizar a desmineralizagéo ¢ssea
em pacientes com lesdo medular(®-2+71;

* Estimulagao elétrica funcional: ndo é eficaz para combater a
perda da DMO", entretanto, h& autores que verificaram que a EEF foi
responsavel pelo aumento da DMO®;,

* Ortostatismo: néo foi efetivo para reverter, lentificar ou estabilizar
a desmineralizagdo em pacientes com leséao medular(29, j4 outros
trabalhos verificaram que pode prevenir ou retardar a perda éssea, e
que os resultados foram melhores nos grupos que usaram ortese®9;

* Deambulacao: previne ou retarda a perda da densidade mineral
0ssea®919 porém Shropshire e cols.®? ndo concordaram, pois néao
verificaram melhora na DMO.

Como podemos observar nao existe consenso no que diz respeito
a eficacia dos diversos tipos de abordagem com objetivo de prevenir,
lentificar ou estabilizar a diminuicdo da DMO, e observamos que ha
muitas variaveis do tipo amostra, sexo, idade, tempo de leséo e outros
que podem interferir nos resultados.

Quanto ao tamanho da amostra, a maioria dos autores-?? utilizou
quantidade pequena de pacientes o que pode ter interferido nos resul-
tados obtidos. Ogilvie e cols.!"? citaram que o nUmero de pacientes
estudados no seu trabalho foi pequeno, tendo entao um desprezo
para os resultados.

Outro fator importante que observamos nesta revisao consiste na
heterogeneidade das amostras no que se refere aidade e sexo.

Quanto a idade dos pacientes, somente Leeds e cols.(® tiveram
grupo de pacientes com idade mais homogénea, limitando-se a estu-
darem adultos. Os outros trabalhos tiveram variagdes muito grandes
de idade, utilizando pacientes jovens, adultos jovens e idosos e isto
pode interferir nos resultados, pois o pico de massa 6ssea mantém-se
até aos 40 anos em individuos normais, a partir desta idade comega
ter diminuicao da densidade mineral 6ssea e esta perda pode ser mais
rapida quando associado a imobilizagao®'23.

Em relagao ao sexo dos pacientes, apenas 4 autores se preocu-
param em selecionar uma amostra homogénia*'", porém, os outros
autores, trabalharam com ambos sexos. Todavia sabe-se que as mu-
Iheres tém uma perda 6ssea maior do que os homens, sendo acentu-
ada na pds- menopausa®. A vista disto, mulheres com lesao medular,
dependendo daidade tem maior propenséo a perda déssea do que os
homens podendo influenciar nos resultados dos trabalhos.

Em vista da influéncia, que a idade e o sexo pode exercer sobre a
DMO, podemos inferir que a grande variagao dessas duas categorias
pode interferir nos resultados dos trabalhos apresentados.

Quando verificamos se os participantes dos trabalhos realizavam
tratamento fisioterapico, observamos que apenas um trabalho citou
que os pacientes realizavam fisioterapia, contudo nao especificaram o
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 Functional electrical stimulation (EEF)?7);
* Orthostatism 8729,
* Deambulation(21922);

Considering the several lypes of treatments available, we checked
the effectiveness of each one:

* Functional electrical stimulation / bycicle ergometry: not effective
to revert, slow down or stabilize the bone demineralization in patients
with spinal cord injury(713.29;

* Functional electrical stimulation: not effective other hand®, there
are authors that observed that the EEF was the responsible for the
increase in the BMD®;

* Orthostatism: not effective to revert, slow down or stabilize the
demineralization in spinal cord injured patients('"?9. Other studlies ob-
served that it can prevent or delay the bone loss, and that the results
were better for the groups that used osthesis®® 9

* Deambulation: prevents or delays the loss of bone mineral densi-
919, but Shropshire and cols.? of the not agree with this because
they could not observe an improverment of the BMD.

Itis possible to observe that there is no consensus in the subject
concerning the effectiveness of the different focus to prevent, slow
down or stabilize the decrease of BMD, and we observe that there are
many variables such as sample, gender, age, and time of injury and
others that can interfere with the results.

The size of the sample that most used was the small quantity of
patients, which may have interfered with the obtained results. Ogilvie
and cols.™ mentioned that the number of patients observed in their
study was small, and so the results were disregarded.

Another important factor that we observed in during this review was
the heterogeneity of the samples for the items age and gender.

Concerning the age of the patients, only Leeds and cols.( has the
group of patients with the more hormogenous age, limiting themselves
to study adults. The other studies had very wide age variations, using
young, young adults and elderly patients. This may interfere with the
results, because the peak of bone mass is maintained up to the 40
years ofage in normal individuals, and from that age on the decrease of
bone mineral density starts, and this loss can be quicker ifassociated to
imobilization®" 23,

Concerning the gender of the patients, only four of the authors had
the preoccupation to select the homogenous sample"3'", but the
other authors dealt with both genders. However, it is widely known that
women present the larger bone loss than men, which is accentuated
after the menopause®. In view of this scenario, women with spinal
cord injury, depending on theirage, show more tendencies to bone loss
than men, and this can influence the results of the studiies.

Inview of the influence that age and gender may exert on BMD, we
can inferthat the large variation of these two categories can interfere
with the results of the studies presented.

When we checked if the participants of the studies did undergo
physiotherapedutic treatments, we observed that only one study men-
tioned that the patients did undergo physiotherapy. However it did not
specify the type of exercise, the frequency of the therapy and the
duration of the treatment®?.

Another point we believe is of critical importance in the reduction of
BMD loss is the fact that the patients trained the gait or remained in
orthostatism. We analyzed the literature and observed that only one
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tipo de exercicio, freqUiéncia da terapia e duragéo do tratamento®?.

Outro fator que acreditamos ter importancia critica na reducéo da
perda da DMO ¢ o fato dos pacientes treinarem marcha ou permane-
ceram em ortostatismo. Analisamos a literatura e verificamos que so-
mente um grupo de autores, comentou que nenhuns dos seus pacien-
tes eram deambuladores e que nunca ficaram em ortostatismo‘.

Com relagéo aos critérios de excluséo, foram excluidos:

* Mulheres pés — menopausa, jovens menores de 20 anos e
pacientes com uso de bisfosfonato®;

« Pacientes com lesdes do motoneurdnio inferior?22;

» Doencas renais, do figado, doengas cardiovasculares, fraturas e
uso de medicamentos que podiam interferir no metabolismo@7:911.22)

Quando verificamos o tipo de lesao medular utilizada nos trabalhos
encontramos uma heterogeneidade em relagao ao tipo da lesao:

* Lesbes trauméaticas e ndo traumaticas
* LesOes traumaticas®'319

* Sete trabalhos ndo mencionaram se os pacientes eram portado-
res de lesdo medular traumética ou nao traumatica.

Outro fator que acreditamos ter importancia critica na reducéo da
DMO ¢ a gravidade da lesdo medular. Verificamos que os autores nao
se preocuparam com a homogeneidade da gravidade da lesdo e nem
com a escala de deficiéncias da ASIA, principalmente nas lesdes
medulares incompleta. Somente quatro trabalhos se preocuparam em
igualar os pacientes de acordo com a gravidade da leséo, igualando-
os em lesdes completas! 1322 e quatro trabalhos utilizaram pacien-
tes portadores de lesédo medular incompleto e completo®3729,

Segundo Demirel e cols.® os individuos com lesées medulares
completas tém uma perda mais aparente comparado com os individu-
0s com lesdes medulares incompletas.

Quanto ao nivel da leséo medular, observamos que somente Le-
dds e cols.™ se preocuparam em selecionarem pacientes com niveis
de lesdo mais préximos. Os outros autores utilizaram pacientes tanto
com lesdes medulares altas como lesdes medulares baixa, isto pode
interferir nos resultados dos trabalhos apresentados.

Com relagao ao ténus do paciente portadores de lesdo medular:
autores declaram que os individuos espasticos tém menor perda de
DMO comparado com os pacientes flacidos®, em contra partida Wil-
met e cols.?® mencionaram que a espasticidade e manutencéo da
massa muscular nao previnem a perda da DMO comparado com 0s
individuos flacidos. Segundo Goemaere e cols.®, o grau de espastici-
dade e o nivel da les&o nédo afetam a DMO.

Relacionando o tempo de leséo, somente trés trabalhos selecio-
naram pacientes com lesdes precoce, com menos de 6 meses de
lesbes®222, Houve trabalhos que utilizaram pacientes com tempo de
lesao acima de um ano, tendo uma variagao muito grande, podendo
interferir nos resultados dos trabalhos apresentados. Sabe-se que a
perda da mineralizagdo éssea ocorre nos primeiros seis meses de
lesdo com pico no quarto més, estabilizando durante 12-16 meses
apos lesao medular®. A vista disto demonstra a importancia da inter-
vVengao precoce.
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group of authors commented that none of its patients were deambula-
tors, and those ever remained in orthostatism(?.

Concermning the exclusion criteria, the following individuals were not
included:

* Post-menopausal wormen, youngsters with less than 20 years of
age and patients taking bisphosphanate®©;

* Patients with injuries to the inferior motoneuron?2;

* Hepatic diseases of the liver, cardiovascular diseased. Fractures
and the use of drugs that can interfere with the metabolism7.971:22);

When the type of spinal cord injury used in the studiies were checked,
we observed heterogeneity in relation to the type of injury:

e Traumatic and non-traumatic inuries”
e Traumatic injuries®"319

» Seven studies did not mention that the patients were sufferers of
traumatic or non-traumatic spinal cord injury.

Another factor we think is of critical relevance for the decrease of
BMD is the seriousness of the spinal cord injury. It was observed that
the authors did not worry with the homogeneities of the seriousness of
the injury, or with the deficiency scale of ASIA, mainly the incomplete
spinal cord injuries. Four studlies only leveled the patients according to
the seriousness of the injury, leveling them as total injuries-67322 and

four studies used patients with non-total and total spinal cord inju-
,y(2,3, 7,24)'

According to Demirel and cols.® the individuals with total spinal
cord injuries present a more apparent loss in cormparison to the individ-
uals with non-total spinal cord injuries.

Concerning the level of the spinal cord injury, it was observed that
only Leeds and cols.™ selected the patients with closer levels of injury.
The other authors used patients with high spinal cord injuries and low
spinal cord injuries, this can interfere with the results of the studies
presented.

Concerning the tonus of the patient bearer of the spinal cord injury,
the authors stated that the spastic individuals have a lower loss of BMD
as compared to the flaccid patients®. On the other hand, Wilmet and
cols.? mentioned that the spasticity and maintenance of the muscular
mass do not prevent the loss of the BMD as compared to the flaccid
individuals. According to Goemaere and cols.®, the level of spasticity
and the level of the injury do not affect the BMD.

Concerning the time from the injury, only three studies selected
patients with early injuries, with less than 6 months of the injuries®22.
There were studiies that used patients with a time from the injury above
one year, with a very wide variation, with a possible interference in the
results of the studies presented. The loss of the bone mineralization is
known to occur in the first six months from the injury with a peak on the
fourth month, and remaining stabilized during 12—16 months after the
spinal cord injury®”. This determines the importance of the early inter-
vention.

Conceming the measuring techniques used in the studies, we found:

o DEXA(1:26.11,13,22242526)

o QCT7.1929;
* XRAYS(1729).

There was a wide variation concerning the site of the measurement
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Emrelacéo, as técnicas de mensuragao utilizadas encontramos:

o DEXA(126.11.1322,242528)
o QCT1929);
* RAIO-X(1729,

Houve uma grande variacao, a respeito ao local da mensuragao
da densidade mineral éssea:

e Coluna lombart!11:192426);
e Colo do fémur!1:6.11.13.19.22.24.26)
e Trocanter(6.1322.24).
¢ Diafise do fémur@9);

* Distal do fémur, diafise e proximal da tibia®?.

Segundo Dauty e cols.(™, a area mais afetada com perda da
DMO é a metafise e epifise do fémur distal e proximal da tibia.

Kiralti e cols.™ mencionaram que a desmineralizacdo 6ssea da
coluna lombar e do fémur proximal sdo menores, devido a forga resi-
dual exercida pelo tronco quando sentado na cadeira de rodas.

Né&o houve uniformidade nos trabalhos em que se refere a dura-
¢ao, freqUiéncia e o tipo de trabalho utilizado.

Verificamos, que somente Goemaere e cols.®, compararam a efe-
tividade de 3 invencgoes de ortostatismo para DMO em pacientes com
lesdo medular, utilizando a értese, standing frame e a cadeira de rodas
que fica em ortostatismo. Dos 3 equipamento, a rtese foi a que teve
maior descarga, devido ao peso axial que ela proporciona, sendo, a
mais eficaz para diminuir a perda da DMO.

CONCLUSAO

De acordo com a reviséo bibliogréfica a perda de densidade mine-
ral 6ssea nas éareas paralisadas é bem conhecida, sendo uma das
principais complicagdes dos pacientes portadores de lesao medular,
porém o que leva esta perda néo esté claramente estabelecido.

Em relagéo ao objetivo do trabalho concluimos que ndo podemos
mencionar quais os exercicios foram eficazes ou ndo, pois ndo houve
resultados consistentes no que se refere a prevencao, lentificagao da
perda da DMO. Observamos que a maioria dos trabalhos estudados
nao estabeleceram uma metodologia adequada, apresentando gran-
des falhas no que se refere principalmente aos critérios de incluséo.

Acreditamos que novos trabalhos devem ser realizados contendo
critérios de incluséo bem definidos como, por exemplo: o tempo da
les&o, tipo da leséo (completa ou incompleta), nivel da leséo (cervical,
toracica alta, toracica baixa, lombar), idade, sexo, estar em tratamento
fisioterapico, tipo de tratamento, portadores de 6rteses que possibili-
tam o ortostatismo ou treino de marcha.
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ofthe bone mineral density:
e [umbar spine(" 11192426 -
* Femur neck!:6.11:13.19.22.24.26)
* Trocanter(6132224;
* Diaphysis of the femur?9,
« Distal of the femur, diaphysis and proximal of the tibia@”.

According to Dauty and cols.(4), the most affected are with loss of
the BMD is the metaphysis and the epiphysis of the fermur distal and
proximal of the tibia.

Kiratli and cols."” mention that the bone demineralization of the
lumbar spine and of the proximal fermur are smaller due to the residual
force excerpted by the trunk when seating on a wheelchair.

There was no uniformity in the studlies in what refers to the duration,
frequency and the type of study used.

It was observed that only Goemare and cols.©, compared the
effectiveness of the 3 orthostatism inventions for BMD in spinal cord
injured patients, using the orthesis, standing frarme and the wheelchair
that remains in orthostatism. The orthesis was the equipment with a
better discharge, among the three equipments, due to the axial weight
it supplies, and thus being the more efficient in the reduction of the loss
ofthe BMD.

CONCLUSION

According to the bibliographical review, the loss of bone mineral
density in the paralyzed areas is well known, and is one of the major
complications for the spinal cord injured patients. However, which is
the factor that results in this loss is not clearly established.

Concerning the objective of the study, it was concluded that we
cannot mention which are the exercises that were effective, or not,
because there were no consistent results concerning prevention or
slowing down of the loss of the BMD. It was observed that the majority
of the studiies reviewed did not determine an adequate methodology,
presenting major flaws referring mainly to the inclusion criteria.

We believe that new studies should be performed, with well defined
inclusion criteria, such as, for example: the time from the injury, type of
the injury (total or non-total), level of the injury (cervical, high thoracic,
low thoracic, lumbar), age, gender, under physiotherapeutic treatment,
type of treatment, orthesis bearers that enable orthostatism or gait
training.
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