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RESUMO

Introdugdo: A utilizacdo de peso na regido distal dos membros inferiores (MI)
melhora o equilibrio estatico, antecipatério e reativo, assim como a coordenacdo da
marcha e tremor cerebelar de pacientes com ataxia. O objetivo deste estudo foi
avaliar a marcha de individuos com ataxia espinocerebelar tipo 3 (SCA3) com o
emprego de peso nos membros inferiores. Métodos: Trata-se de um estudo quase
experimental, onde a investigacao foi realizada com 25 sujeitos com diagndstico de
doenga SCA3 (doengca de Machado Joseph) com ataxia na marcha. Para serem
incluidos os individuos deveriam ter entre 25 e 65 anos, diagnostico de SCA3
confirmada molecularmente e deambulantes. Foram excluidos os individuos que
necessitavam de auxilio de dispositivos para marcha (muletas, cadeira de rodas,
orteses), que tenham a pontuagédo = 4 no item da marcha na Escala para Avaliagéao
e Graduagao de Ataxia (SARA) ou incapazes de deambular por mais de 10 m.
Todos pacientes foram avaliados nas seguintes condigdes: marcha sem intervengao
de peso, caneleira placebo (42 g), com peso de 0,5 kg e 1 kg. Os pacientes foram
avaliados quanto aspectos da ataxia da marcha por meio dos itens 1, 2, 3 e 8 da
escala de SARA. A avaliacdo cinematica da marcha foi feita por meio da colocagao
de um cinto com o acelerémetro e giroscopio (Free4Act system — PROTOCOL Walk-
L5 Ver. 1.6 durante uma caminhada por 10 m), avaliando velocidade, cadéncia,
comprimento do passo, duracdo da passada, fase de apoio, fase de balanco,
duracéo de duplo apoio e de apoio simples e as oscilagdes do tronco em relagéo a
flexdo e extensédo, flexao lateral e rotagdes. Ao final das avaliagbes os participantes
foram questionados, qual a preferéncia deles em relacido as caneleira utilizadas para
deambulacdo. As frequéncias absolutas e em percentual foram calculadas para as
variaveis qualitativas bem como média e desvio-padrao para as quantitativas. Para a
comparacao dos grupos, utilizou-se um modelo de equagdes generalizadas GEE
(Generalized Estimating Equations) que permite comparar mais de dois grupos
considerando a correlagao existente entre as observacdes do mesmo paciente. Para
as comparagdes duas a duas, utilizou-se a correcao de Bonferroni. O nivel de
significancia adotado foi 5%. As analises foram procedidas no software SPSS versao
18. Resultados: Na pontuagao da SARA, comparacao entre as caneleiras, tivemos
uma diminuicdo da pontuagdo com a utilizagdo dos pesos de 0,5 kg e 1 kg. Na
avaliacao da impressdo dos pacientes 80% dos mesmos referiram beneficio com
uso de caneleira com algum peso. A velocidade e cadéncia da marcha
apresentaram reducgao significativa com utilizagdo de caneleiras. Os demais itens do
ciclo da marcha néo tiveram diferenga estatistica. Conclusao: A adigcao de peso na
regidao distal dos membros inferiores melhorou a graduagdo da SARA, diminuiu a
velocidade e a cadéncia da marcha, ficando com parametros mais proximos da
normalidade. Além disso, os individuos relataram melhora para deambular logo apés
a colocacido dos pesos. A utilizacdo de caneleiras em pacientes com SCA3 traz
beneficio no disturbio ataxico apresentado por estes individuos.

Palavras-chave: Doenca de Machado Joseph; Ataxia; SCA 3; avaliacdo de

marcha; reabilitacédo



ABSTRACT

Introduction: Weight use on lower limbs causes improvements in static, reactive and
anticipatory balance as well as gait coordination and cerebellar tremor in ataxic
patients. The overall objective was to compare gait of ataxic individuals with
spinocerebellar ataxia type 3 (SCA3) with weight and no weight use at lower limbs.
Methods: The methodology used was a quasi-experimental design. This research
was conducted with 25 subjects with a diagnosis of Machado-Joseph disease
presenting ataxic gait. For inclusion, individuals should be diagnosed as
Spinocerebellar Ataxia Type 3 (SCA 3), performed by genetic testing for at least 2
years; aged between 25 and 65 years old. Excluded were those who needed
assistance device for walking (crutches, wheelchairs, orthotics), with Scale for the
Assessment and Graduation of Ataxia (SARA) = 4 in the gait item without the use of
weight through 10m. Was applied to SARA with no weight, using a placebo weight
(429), 0,5 kg and 1 kg for items 1, 2, 3 and 8, the remaining items (4, 5, 6 and 7) the
scale was applied only once with no weight. For gait assessment, 20 subjects, who
put a belt with the accelerometer and gyroscope and held a walk for 10 meters to fit
after the individual made the same journey to collect the data, were evaluated. The
kinematic gait assessment was performed by placing a belt with the accelerometer
and gyroscope, assessing speed, cadence, stride length, duration of the last, stance
phase, swing phase, duration of double support and single support and. changes
oscillations of trunk in relation to flexion / extension, lateral flexion and rotation. The
order of use of weights was randomized. Among the routes, all subjects rested for at
least 5 minutes. At the end of the evaluations was questioned, individuals, which their
preference regarding weights used. The absolute frequency and percentage were
calculated for qualitative variables and mean and standard deviation for quantitative
variables. To compare the groups, we used a model of generalized equations GEE
(Generalized Estimating Equations) for comparing more than two groups considering
the correlation between observations from the same patient. For comparing two by
two, we used the Bonferroni correction. The level of significance was 5 %. The
testing was performed using SPSS software version 18. Results: In the scores of
SARA, comparison between the weights, present a decrease in score with the use of
weights 0.5kg and 1kg. 80 % of subjects preferred to use some weight. With the
placement of the weights, we had a decrease in the speed and cadence with a
significant difference. The remaining items of the gait cycle had no statistical
difference. Conclusion: Addition weight on lower limbs improved graduation SARA,
decreased speed and cadence, getting closer to the normal range of gait. Subjects
reported improvement in gait immediately after the placement of the weights. The
use of weights in patients with SCA3 brings benefit in ataxic disorder presented by
these individuals.

Keywords: Machado Joseph Disease; Ataxia; SCA 3; Ataxic gait; Gait analysis;
Weights.
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INTRODUGAO

A Doenga de Machado-Joseph (DMJ), também designada como Ataxia
Espinocerebelar do Tipo 3 (SCA3), € uma doenga neurodegenerativa autossémica
dominante de manifestagao tardia, cuja idade média de aparecimento € aos 40,2
anos. Com prevaléncia estimada em aproximadamente 3:100.000, a DMJ é a Ataxia
Espinocerebelar (SCA) mais comum a nivel mundial (BETTENCOURT et al., 2008).
Tendo a sua maior prevaléncia mundial na ilha das Flores (Agores) estimada em
1:239 (HUSER, 2006).

As regides do Rio Grande do Sul e Santa Catarina receberam um aporte
migratério consideravel de agorianos na segunda metade do século XVIII. No Rio
Grande do Sul, a doenca de Machado Joseph é a mais frequente das ataxias
espinocerebelares, sendo responsavel por aproximadamente 80% dos casos
diagnosticados. Calcula-se que a prevaléncia da doenga nesta populagdo seja de
1,8/100.000 habitantes (JARDIM et al., 2001).

As estruturas cerebelares sao as mais frequentemente envolvidas na DMJ. O
cerebelo € importante para o controle de movimento e desempenha um papel critico
no equilibrio e na locomog¢do. Como tal, um dos sinais mais caracteristicos da lesao
cerebelar é ataxia da marcha (MORTON; BASTIAN, 2007). Essa alteragcao é
resultado da combinacdo do comprometimento das vias cerebelares e da
propriocepgao (WHITE; DRESSENDORFER, 2004; ARMUTLU; KARABUDAK;
NURLU, 2001). O desequilibrio e a oscilagdo de tronco tornam-se mais evidentes,
quando o paciente levanta-se ou vira-se rapidamente enquanto caminha. Disturbios
da marcha também decorrem de erros na programagdo da forga da contragao
muscular (dismetria). A regulagdao postural inadequada contribui para diminuir a
eficiéncia e suavidade da marcha (NEVES et al., 2007). Os pacientes com ataxia
nao sdo capazes de realizar movimentos que necessitem de uma agéo conjunta de
diversos grupos musculares em diferentes graus de contracdo (FRANKEL, 2004;
ROPPER; BROWN, 2005).

Até o presente ndo ha nenhum tratamento medicamentoso especifico que
seja eficaz para a ataxia, de modo que o alivio sintomatico e a promogao da fungéo
se dao através do uso de dispositivos adaptativos e exercicios terapéuticos
(BASTIAN, 1997; MELNICK; OREMLAND, 2001). Por muitos anos, os
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fisioterapeutas tém utilizado pesos, nos membros ou no esqueleto axial como uma
intervencdo para ajudar os pacientes a controlar as alteragcbes de movimento
(STOCKMEYER, 1967; GOFF, 1972; MORGAN, 1975; LUCY; HAYES, 1985; FOLZ;
SINALI, 1995, DIAS et al., 2009). Morgan, teoriza que os pesos podem aumentar a
sensacgao de posi¢cao do paciente, fornecendo um melhor feedback. Acredita-se que
0 uso de peso nos membros inferiores possa trazer beneficios na qualidade da
marcha dos portadores de ataxia, alterando a programagao motora e conexdes
neurais cerebelares (MORGAN, 1975).

A marcha ataxica é um sintoma comum em muitas outras condi¢des
neurologicas, contribuindo significativamente para incapacidade destes individuos.
Como referido, temos escassez de evidéncias, que comprovem o efeito do uso do
peso e qual seria o peso ideal para utilizar em membros inferiores na marcha
ataxica. Esta pesquisa tem como objetivo avaliar a marcha deste individuo com e
sem peso, verificar se ha melhora nos parametros da cinematica da marcha, se ha
melhora no escore da Escala para Avaliagcdo e Graduagao da Ataxia (SARA) e a

preferéncia do sujeito em relagao a utilizacdo dos diferentes pesos na deambulagao.
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2 REVISAO DE LITERATURA — CONTEXTUALIZAGAO

2.1 DOENGCA DE MACHADO JOSEPH (DMJ/SCA3)

Ataxias Espinocerebelares (SCAs) sao um vasto e complexo grupo de
enfermidades neurodegenerativas hereditarias dominantes que apresentam como
principal componente a incoordenacdo progressiva dos movimentos do corpo. E
causada por danos em certos cromossomos do DNA e é transmitida geneticamente.
Vaérios tipos de ataxia espinocerebelaresja foram identificados, e sé&o
denominados de SCA Tipo 1, SCA Tipo 2, SCA tipo 3 e assim por diante (TEIVE,
1997). A Doenga de Machado-Joseph (DMJ) faz parte do grupo das SCAs
autossdmicas dominantes (HAUSER, 2006; SCHOLS, 2005; RIESS; SCHOLS,
2008) representando 15-45% a nivel mundial (PAULSON, 2007). Essas séo
consideradas doencas raras, com prevaléncia de 0,3-2 por 100.000 pessoas
(BETTENCOURT; LIMA, 2011). No ano de 1994 foi atribuido o nome de Ataxia
Espinocerebelar Tipo 3 (SCA3) como alternativa para DMJ, com intuito de
uniformizar a classificagdo das ataxias espinocerebelares autossdmico
dominantes(STEVANIN et al., 1994).

A DMJ é causada pela expansdo de um CAG na ATXN3 gene situado na
parte longa do cromossomo 14. Alelos normais variam entre 11 e 44, ao passo que
as expansoes patogénicas variam 61-87 CAG (KAWAGUCHI et al., 1994). A DMJ foi
nominada assim em 1980 no “International Symposium on Autossomal Dominant
Motor System Disorders in Persons of Portuguese Ancestry” e inclui o nome de
familias, originarias dos Acores. Familia Machado e a familia Joseph (COUTINHO,
1994). A familia Machado, tem a sua origem na ilha de S&o Miguel e enraizou-se na
zona de Fall River, Massachusetts (HAUSER, 2006). Dai vem a descricao: “Doenca
de Machado, uma ataxia hereditaria em emigrantes portugueses no Massachusetts”
(COUTINHO, 1994; NAKANO et al., 1972). A familia Joseph ¢é originaria da Ilha das
Flores (Agores) e emigrou no século XIX para a Califérnia (SCHOLS, 2004;
BETTERNCOURT; LIMA, 2011; STEVANIN et al., 1994). A unificagdo da doenga
sob um s6 nome comegou por ser proposta em 1977 (ROMANUL, 1977; FOWLER,
1984). Estudos sugerem que a origem da linhagem se deu na Asia (MARTINS et al.,
2007).
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Estudos indicam que a SCA3 é a mais frequente encontrada no estado do Rio
Grande do Sul, totalizando 81% dos pacientes estudados (92% das familias
averiguadas) com uma prevaléncia de 1,8:100.00 habitantes nessa regiao
(KAWAGUCHI et al., 1994) . Entretanto € na ilha das Flores (Agores) que a doenga
tem maior prevaléncia a nivel mundial (1:239) (HAUSER, 2006).

Coutinho em 1994 defende a ideia de que a disseminagéo da DMJ, pelo seu
padrdo de distribuicdo geogréafica, estd relacionada com a imigragao
(COUTINHO,1994; JARDIM et al., 2001) e apoia-se na teoria de uma mutagao Unica
ocorrida ha séculos atras. Assim, cada foco da doenca estaria relacionado com a
distribuicdo portuguesa no mundo (COUTINHO,1994).

A principal caracteristica clinica da DMJ é a ataxia progressiva devido a
disfuncdo cerebelar e do tronco cerebral. Ataxia, no entanto, nunca ocorre
isoladamente. Outros problemas clinicos sdo a disfungdo progressiva do tronco
cerebral, do sistema oculomotor, piramidal e vias extrapiramidais, dos neurdnios
motores inferiores e dos nervos periféricos (BETTENCOURT et al., 2008; GASPAR
et al., 2001; CANCEL et al.,, 1995; DURR et al., 1996; FRIEDMAN, 2002;
FRIEDMAN; FERNANDEZ; SUDARSKY, 2003; MATSUMARA, 1996; RUB, 2004).
As primeiras estruturas a serem lesadas pelo processo neurodegenerativo que
ocorre na DMJ sdo o nucleo denteado, a substancia negra, o nucleo vestibular
superior e medial, o nucleo oculomotor, o nucleo rubro, os nucleos da formacao
reticular e o nucleo cuneato. As estruturas atingidas tardiamente englobam o talamo
e 0s nucleos do tronco cerebral relacionados com a degluticdo, como o nucleo
dorsal motor vagal, o nucleo ambiguo e os nucleos pontinos (BETTENCOURT;
LIMA, 2011).

Pessoas afetadas apresentam progressiva alteragdo de marcha,
acompanhada por disfuncédo vestibular e dificuldades de fala. Com o tempo, uma
ampla gama de problemas visuais e oculomotores podem vir a tona, incluindo
nistagmo, oftalmoplegia entre outros. Em estagios avancados da doenga, torna-se
frequentemente necessario a utilizacdo de cadeira de rodas e os pacientes
apresentam grave disartria e disfagia. Os pacientes também podem desenvolver
atrofia, distonia e espasticidade. Deméncia ndo é usualmente observada, mesmo na
doencga avangada (RUB, 2003; RUB, 2002; MARUFF et al., 1996). A sobrevida apos
doenca varia de inicio a partir de 20 a 25 anos (ZAWACKI et al., 2002). A idade de
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inicio da doenca é muito variavel, o inicio dos sintomas tem sido relatado em
pessoas entre 5- 70 anos (KAWAY et al., 2004).

Em 1978 propuseram dividir em trés tipos de acometimentos expressas por
doentes com DMJ (KLOCKGETHER, 1998).

Tipo 1: os pacientes apresentam inicio precoce da doengas (média 24,6 anos) e um
desenvolvimento bastante rapido da mesma. As caracteristicas mais frequentes séo
achados cerebelares e oftalmoplégicos, e intensos sinais piramidais e
extrapiramidais.

Tipo 2: estes pacientes possuem uma forma intermediaria da doencga. A idade de
inicio dos sintomas clinicos ocorre em torno dos 40,3 anos e caracteriza-se pela
presenga de incoordenagdo, com ou sem achados piramidais e oftalmoplegia
progressiva. Os achados periféricos e extrapiramidais s&o leves ou ausentes.
Costuma-se afirmar que todos os pacientes sao tipo 2 no inicio da doencga, e que
somente apos cinco anos de evolugao € que os tipos 1 e 3 se estabelecem ou ndo.
Tipo 3: os pacientes classificados com o tipo 3 da DMJ possuem um inicio mais
tardio, em torno dos 47,1 anos, e uma evolugdo mais lenta da doenca. Estes
apresentam ataxia, oftalmoplegia, sinais periféricos importantes e poucos achados
piramidais ou extrapiramidais.

Por ser uma doencga do tipo autossémica dominante e a penetrancia do gene
da DMJ ser de cerca de 100%, tal que um resultado de diagndstico genético de
portador da doenga, implica quase sempre que o individuo venha a ser afetado
(MARTINS et al., 2007). Um individuo saudavel, sem a DMJ, tem dois alelos com 12
a 40 repeticbes CAG e um individuo com a DMJ pode ter dois alelos com 60 a 84
repeticdes CAG (homozigdtico) ou ter um alelo de 12 a 40 repeticdes e outro alelo
de 60 a 84 repeti¢cdes (heterozigdtico) (STEVANIN et al., 1994). O diagnostico num
individuo sintomatico é feito com base na identificagdo das caracteristicas clinicas
em conjunto com uma histéria familiar confirmada geneticamente com a identificagao
da mutagao do gene ATXN3 no cromossomo 14 (D’ABREU et al., 2010).

Um dos instrumentos mais utilizados para a avaliagado destes individuos € a
Escala para Avaliacdo e Graduacdo da Ataxia, escala conhecida como SARA
(ARTIGAS et al.,, 2013), que teve a sua validagdo para uma versao brasileira
(BRAGA-NETO et al., 2010). Esta escala possui oito itens que formam um escore
total de O (sem ataxia) a 40 (ataxia mais severa). A SARA é uma ferramenta util na

17



avaliacdo da marcha, postura, sentar, disturbios da fala, movimentos alternados,
entre outros (YABE, 2008).

2.1.1 Ataxia da Marcha

O cerebelo é importante para o controle de movimento e desempenha um
papel critico no equilibrio e na locomocdo. Como tal, um dos sinais mais
caracteristicos da lesédo cerebelar é ataxia da marcha (MORTON; BASTIAN, 2007).
Essa é o resultado da combinagdao do comprometimento das vias cerebelares e da
sensibilidade profunda (ARMUTLU; KARABUDAK; NURLU, 2001). O desequilibrio e
a oscilacdo de tronco tornam-se mais evidentes quando o paciente levanta-se ou
vira-se rapidamente enquanto caminha. Disturbios da marcha também decorrem de
erros na programagao da forca da contracdo muscular (dismetria). A regulagéo
postural inadequada contribui para diminuir a eficiéncia e suavidade da marcha
(NEVES et al., 2007).

A marcha cerebelar tem sido descrita como marcha do “ébrio” porque os
individuos com este transtorno tendem a tropecar, de forma semelhante a uma
pessoa que estd embriagada. Comumente a perna do lado mais afetado é elevada
excessivamente durante a fase de balango por flexdo excessiva do quadril e joelho,
e depois desce abruptamente e com forga incontrolavel. A trajetdria de andar, muitas
vezes, se desvia de forma irregular e pacientes tém dificuldade em parar,
especialmente se for realizada rapidamente (NEVES et al., 2007). Observam-se
clinicamente retardo em iniciar respostas com o membro mais afetado, erros no
alcance do movimento e na velocidade e regularidade do movimento. Na marcha
ataxica, o individuo tenta ampliar a base de sustentacao, apresentando instabilidade,
passos irregulares e um desvio lateral (STOLZE et al., 2002; CLOPTON et al., 2003),
tendendo a cair para o lado mais acometido (STOLZE et al., 2002), além da redugéao
na velocidade do passo e tremor na amplitude de movimento (CLOPTON et al.,
2003). O aumento do &ngulo de rotagéo do pé, velocidade de marcha e comprimento
da passada relativamente inalterados em comparagédo a marcha convencional foram
verificados em outro estudo (STOLZE et al., 2002). Podendo encurtar os passos
como uma forma de compensacado destas anormalidades (ADAMS; VICTOR;
ROPPER, 1997) quanto mais rapida for a velocidade, maior sera a oscilagéo e
assim, o desequilibrio (RIBEIRO; MELO, 2011).
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Esta marcha caracteriza-se por ser titubeante, insegura, a amplitude e a
diregdo de cada passo sao irregulares. Os pés estdo afastados e os membros
superiores estdo em abdugéo. Ha também assinergia do tronco, ndo acompanhando
o movimento dos membros inferiores. A incoordenacdo do movimento nao se altera
com os olhos fechados em relagdo a olhos abertos (PALLIYATHA, 1998).

2.1.1.1 Tratamento para a SCA3

Atualmente n&o existe nenhum tratamento que altere a evolugdo da doenca
(FRIEDMAN, 2002). Para que medicamentos capazes de alterar o curso da doenga
sejam desenvolvidos € necessaria uma melhor compreensdo dos mecanismos
fisiopatolégicos (MATOS, 2011). O tratamento medicamentoso atual esta restrito
para algumas modalidades de sintomas, tais como carbamazepina e antidepressivos
triciclicos para sintomas de dor neuropatica e caimbras; relaxantes musculares e
toxina botulinica para espasticidade (D’ABREU et al., 2010). Para sintomas ataxicos
nenhuma medicagcao trouxe beneficio terapéutico. Na auséncia de medicamentos
efetivos para esta condigcido exercicios terapéuticos e dispositivos adaptativos sao de
grande importancia.

2.1.1.1.1 Uso de peso no tratamento das ataxias

Sabe-se que nos pacientes ataxicos, ocorre uma ativagao eletromiografica
prolongada do musculo agonista, associada a um inicio tardio da atividade do
musculo antagonista (MANTO; GODAUX; JACQUY, 1994). Por muitos anos, o0s
fisioterapeutas tém utilizado pesos, nos membros ou no esqueleto axial como uma
intervencdo para ajudar os pacientes a controlarem as alteracbes de movimento
(STOCKMEYER, 1967; GOFF, 1972; MORGAN, 1975; LUCY; HAYES, 1985; FOLZ;
SINALI, 1995, DIAS et al., 2009). Acreditava-se ser uma falta de co-contragdo da
musculatura responsavel pela estabilidade do individuo, os pesos foram
recomendados para aumentar a capacidade do paciente de estabilizar a postura.
Usando um raciocinio semelhante, Morgan teorizou que os pesos podem aumentar
a sensagao de posicao do paciente, fornecendo um melhor feedback (MORGAN,

1975). Uma possivel explicagdo para a utilizagdo do peso seria que esse, causaria
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um momento de atividade muscular ideal, diminuindo o grau de ataxia (MORGAN;
HEWER;COOPER, 1975). Morgan afirma que os pesos podem reduzir o tremor,
aumentando a inércia do sistema e gerando carga proprioceptiva adicional,
entretanto podem aumentar o gasto energético e a fadiga (MORGAN, 1975).

Varios autores divergem quanto ao peso ideal a ser utilizado em pacientes
ataxicos. Brumlik e Yap observaram que a amplitude do tremor cerebelar diminui
progressivamente com pesos acima de 500 gramas (BRUMLIK; YAP, 1970). O
mesmo estudo observou que os individuos com ataxia ndo tiveram alteracido no
tremor com a aplicagdo de peso de menores que 100 gramas (BRUMLIK; YAP,
1970). Na avaliagédo de 58 pacientes com adi¢cao de peso entre 480 e 720 grama em
membros inferiores foi evidenciado que quanto maior o tremor, maior a necessidade
de adicionar peso para uma eficacia terapéutica (MORGAN, 1975). Outros estudos
usaram quantidades diferentes de peso, como a utilizagado de 1,36 kg em membros
superiores para reduzir a oscilacdo, usando aproximadamente 2% do peso corporal
(LUCY; HAYES, 1985) e de forma arbitraria utilizaram o valor de 10% do peso
corporal em individuos que pesavam até 70 kg (CLOPTON et al., 2003). Pesquisas
relatam que a adicdo de peso de 500 gramas na extremidade distal dos membros
superiores exacerba a dismetria durante movimentos voluntarios, mas faz melhorar o
tremor de intencdo (MANTO; GODAUX; JACQUY, 1994). Estudo realizado com 31
individuos com ataxia de membros superiores, submetidos a medi¢cbes do tremor,
tiveram diminuicdo de oscilagdo com pesos entre 600 e 840 gramas (MORGAN,
1975).

Subjetivas melhorias na marcha e na postura foram observadas com a
utilizacado de peso no esqueleto axial em individuos com marcha ataxica de etiologia
nao declarada (FOLZ; SINALI, 1995). Ja a pesquisa de Clopton et al., concluiu que o
uso de pesos axiais prejudica a marcha em pacientes com ataxia (CLOPTON et al.,
2003). Estudo realizado com adi¢ao de peso na regiao distal dos membros inferiores
mostrou melhora o equilibrio estatico, antecipatério e reativo, coordenagdo da
marcha nos portadores de ataxia ao longo do tempo, assim como o tremor e
independéncia funcional, com a utilizagdo de peso de 500 gramas (DIAS et al.,
2009).

Este estudo teve como objetivo avaliar a marcha de individuos com Ataxia

Espinocerebelar Tipo 3 (SCA3) com e sem o emprego de peso nos membros
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inferiores. Comparar se ha melhora dos parametros cinematicos da marcha com a
utilizacado de pesos (placebo 42 g, 0,5 kg e 1 kg), se houve diminuigdo nos escores
da SARA e a impressao clinica do paciente, relatando se ha algum peso que
melhore a sua deambulacgao.

Apesar da marcha ataxica ser um sintoma comum e incapacitante nas SCA,
existe poucas evidéncias de terapias para essa condi¢do. Em relagao a utilizagao de
pesos ha escassez de evidéncias, que comprovem o efeito do mesmo e qual seria o
peso ideal para utilizar em membros inferiores na marcha, em individuos portadores
de ataxia cerebelar. Ha necessidade definirmos formas eficazes minimizar estes
acometimentos para que o individuo tenha a oportunidade de se manter o mais

independente possivel, ja que ainda nao existe medicagdo que evite ou cure estas

patologias.
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Abstract: Few clinical studies have evaluated interventions with weights on the lower
limbs in patients with ataxic gait. There is no evidence of which the most appropriate
weight for use with this patient. To assess the progress and benefits of using this
load, the gait of the subjects were evaluated with no weight and after added three
loads on lower limbs. The effects on subjects were evaluated by the Scale for the
Assessment and Ataxia Rating of (SARA), kinematic gait assessment by the
accelerometer and gyroscope and them were questioned which weight they prefer for
walking. Despite the added weight does not improve all aspects kinematic gait, there
was a decreased of speed and cadence, thus getting closer to the normal range.
Also improved graduation SARA and, moreover, individuals reported improvement in
gait after placement of weights on lower limbs.

Keywords: Machado Joseph Disease; SCA 3; Ataxic gait; Gait analysis; Weights.
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Introduction

Spinocerebellar Ataxia Type 3 (SCA3), also known as Machado-Joseph
Disease (MJD) is an autosomal dominant neurodegenerative disease caused by an
expansion of the trinucleotide CAG repeat within the coding region of the gene
ATXN3 (also called the gene MJD1)" so, the greater length of this mutation, faster
disease progressionz. MJD usually has a slow progression, with serious clinical
manifestations such as ataxic gait, incoordination, dysarthria, spasticity, tremors,
among others®.

The ataxic gait is a result of combining the commitment of cerebellar pathways
and proprioception4‘5. The imbalance and oscillation of trunk become more evident
when patient stands up and turns around quickly while walking. Patients with ataxia
are not able to perform movements that require joint action of several muscle groups
at different degrees of contraction®’.

So far, no drug treatment has proven effective in altering course of the

disease®°

. Current treatment is based on measures relief of symptoms and
promoting function through therapeutic exercise and use of adaptive devices'"". It's
well known that ataxic patients have a prolonged electromyography activity of agonist
muscles, associated with a late onset of activity of antagonists muscles % The ataxic
symptom is the most difficult rehabilitation.

The use of weights in limbs or axial skeleton has been suggested as an
intervention to improve ataxic symptoms15‘18. A possible explanation for this kind of
use is that may cause an ideal moment of muscular activity, improving ataxia’s
degree’. It's believed that use of weights on the lower limbs bring benefits in quality
of ataxic gait, changing the motor programming and cerebellar neuronal connections,
possible changes in motor learning and thus can increase sense of patient’s position,
providing a better feedback'®.

Front of shortage of evidence demonstrating effect of using weight in
individuals with ataxic gait, this study’s objective was to evaluate effects of weight in
patients with SCA3 and, if positive, which weight is most effective on ataxia of these

patients.
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Patients and Methods
This is a quasi-experimental study, approved by the Ethics Committee of the
Federal University of Health Sciences of Porto Alegre. (Protocol 989/12) and all

subjects signed a consent form.

Patients

Members of the Association of Patients with Ataxia from Rio Grande do Sul
were invited to participate in this study. The research was conducted with 25 subjects
with Machado Joseph Disease’s diagnostic (SCA3) who had ataxic gait. For inclusion
in the study, patients should have molecularly confirmed diagnosis of SCA3
(abnormal CAG repeats); at least 2 years since diagnosis; aged between 25 and 65
years; and being ambulant. Subjects who needed assistance device for walking
(crutches , wheelchairs, orthotics), to walk for 10m were excluded; with SARA (Scale
for the Assessmentand Rating of Ataxia)z 4 item in gait, presence of other
neurological disease that affect motor system; individuals with orthopedic
impairments of lower limbs (fractures or surgeries in the past 6 months); greater
difference between the lower limbs than 3.0 cm. An interview with pre-selected
patients was made 1 week before intervention for knowledge about subjects’ real

health conditions with aim to decide if they were able to be included or excluded.

Intervention

Subjects were asked to walk for 10 meters to fit after performed the same
route for data collection. Then, subjects performed the same route carrying a weight
addition, closed using weights with 42 g (placebo), 0,5 kg and 1 Kg in each leg.
These weights were used because they are easily found in commerce, allowing easy
acquisition patient. Randomization was performed using the Epi Info software,
version 6.04 (Centers for Disease Control and Prevention, Atlanta, United States),
epitable module.

Initially weights were organized consecutively and, after randomly selected
without replacement, to compose order of weight's use for each patient.
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Randomization and placement of weights were performed by a researcher who was
not part of the analysis; patient and measurer were blinded. Apparently, weights were
equal, but with different loads. Between pathways, all rested for at least 5 minutes in

an attempt to minimize the Carry-Over effect.

Methods of Evaluation of Walking

Scale for Assessment and Rating of Ataxia - SARA' is a specific scale to
grade the level of ataxia, has eight items that form a total score ranging from 0 (no
ataxia) to 40 (most severe ataxia). The same was applied to all study participants.

Items 1 (gait), 2 (posture), 3 (sit) and 8 (knee-heel maneuver) were evaluated

during the following operating conditions no weight, placebo, 0,5 kg and 1 Kg.

Accelerometer and Gyroscope:

For kinematic gait analysis, 20 individuals were evaluated by placing a belt
with accelerometer and gyroscope (Free4Act system - PROTOCOL Walk-L5 Ver
1.6)?° with the reference point on L5 vertebra to check speed, cadence, step length,
length of stride, stance phase, swing phase, duration of double support and single
support and trunk oscillations related to flexion and extension, lateral flexion and

rotation.

Clinic impression of a patient

In the end of reviews subjects involved were questioned about their preference
regarding weight used for gait. Then, they should choose one weight: first, second or
third use; the 25 participants answered this question. The sample characteristics are
presented in Table 1.

Statistical Analysis

The sample size calculation was not performed, it was used for convenience
due to inclusion and exclusion criteria and limiting population studied. To
characterize sample, absolute frequency and percentage were calculated for
qualitative variables and mean and standard deviation for quantitative. For compare
groups, was used a model of generalized equations GEE (Generalized Estimating
Equations) for comparing more than two groups considering the correlation between
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observations from the same patient. It also took considered the order in which
patients used each weight. For comparing two by two, we used the Bonferroni
correction. The significance level was 5% and the testing was performed using SPSS

software version 18.

Results

Twenty-five patients were included in the study.

While performing the assessment of gait 5 subjects who met inclusion criteria
were unable to walk for 10 meters without weight and without leaning on the wall
during the procedure. However, they were able to walk without support when they
used the weights for 0,5 kg and 1 kg. These patients were excluded from the

assessment of gait at Free4Act System.

SARA scores

Patients with 0,5 kg and 1 kg showed significant improvement in scores of
SARA compared to placebo and without load. SARA’s mean score in 25 individuals
analyzed without the use of weight was 10.22 £ 5.08; placebo weight, 10.12 + 5.05;
with 0,5 kg, 9.67 £ 5.04; and 1 kg, 8.87 + 4.74. The comparison between weight is
shown in Table 2, with p <0.05 when compared 0,5 kg and 1 kg with placebo e no
weight. There was no significant difference when compared with placebo and no

weight. As the weight applied was greater, lower was the mean score of SARA.

Preference analysis
Most patients (80%, p = 0.004) preferred to use some weight (0,5 kg or 1 kg)
than placebo or no weight, as is shown in Figure 1. Many patients reported to be

safer during gait.

Gait analysis

Analysis system by using Freed4Act observed a decrease in speed as the
placement of weights. The mean speed with no weight was 84,0 m/min * 4,6; with
placebo: 77,0 m/min % 4,2; with 0,5 kg: 75,0 m/min + 4,4 and 1 kg: 71,0 m/min £ 4,3.
The comparison between speeds was characterized by Table 3. There were

statistical difference in comparisons no weight with 0,5 kg and 1kg, with p = 0.000.
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Also have difference comparing placebo with 1 kg, and no weight. There were no
differences when compared 0,5 kg with placebo and 1 kg and, no difference between
placebo and no weight.

Cadence also showed a decrease on placement of weight with a significant
difference. The cadence’s mean with no weight was 49,26 steps/mint 1,28, with the
placebo: 47,59 + 1,43, with 0,5 kg: 46,40 + 1,42 and 1 kg: 45,10 £ 1,60. The
comparison between this are characterized in Table 4, showing a significant P only
when compared no weight with 1 kg, with p = 0,01. There are no significant
differences in others comparisons, however in comparison to placebo with 1kg, the
value of P was 0,055, not significant, but very close to significance.

No statistical difference was observed in others parameters of gait cycle.

In the evaluation of the oscillations of the trunk, there was a decrease of the
oscillations using 0,5 kg e 1 kg, but also no statistical difference in items flexion/
extension and rotations. In the evaluation of lateral flexion there was a p = 0.06 not

significant but close to significance when compare no weight with 1 kg.
Discussion

In this study patients with SCA3 showed improvement in scores SARA
assessment of ataxic gait when used weights of 0,5 kg and 1 kg in the lower limbs.
80% of subjects evaluated had improvement in gait impression through the use of
weight 0,5 kg and or 1 kg. A research realized physical therapy sessions for 4 weeks
to achieve significant results in the SARA score, despite the score’s decrease more
evident in 4 weeks training?’ our study could significantly decrease the score just
putting weight on lower limbs.

It is believed that use of weight on lower limbs brings benefits in quality of
ataxic gait patients, changing motor programming and cerebellar neuronal
connections. Weight can increase body awareness for individuals, promoting an
increase of feedback and an improvement in tremor during movement '°, which may
explain the findings observed in the present paper.

Morgan’s study (1975) showed 58 patients with adding weight between 480
and 720 grams in upper limbs, indicating that larger tremor, greater need to add
weight to an efficacy'. Clopton et al 2003, added arbitrarily 10% of body weight in
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individuals weighing up 70kg?. This study showed that a weight greater than or
equal 0,5 kg was enough to make participants feel safer to walk. Different than other
studies, our research has conducted an evaluation placebo. Winfried et al, 2007,
shows that cerebellar ataxic gait may be affected primarily by deficiencies equilibrium
% The study by Dias, et al. 2009 reported that adding weight in distal region of the
lower limbs improves static, anticipatory and reactive balance, coordination of gait in
patients with ataxia as well as cerebellar tremor and functional independence, using
weight 0,5 kg®*. Suggesting that the subject will have more stability using weights on
lower limbs, improving gait of these individuals.

In ataxic gait, individual tries to broaden base of support, with instability,
irregular steps and lateral deviation, tending to fall to the same side of lesion®,
besides reduction in walking velocity and intention tremor during movement®.
Clinical descriptions of cerebellar gait generally include extended base ?°, instability
and irregularity of steps, and a lateral deviation®’. Gait speed and stride length
relatively unchanged25 compared to conventional gait were verified in the study of
Stolze et. al 2002. Being able to shorten the steps as a way to balance these
abnormalities® so, as faster the speed, greater oscillation and the imbalance?’.
Although the present study did not show a significant decrease in oscillations of
trunk, lateral flexion showed a tendency to decrease and possibly in a study with a
larger number of individuals may characterize this decrease significantly.

According to the parameters of normality Free4Act System, healthy individual
had a less average speed than individual with ataxic gait. However, this study
showed a significant decrease in gait velocity as placement of weights, which may
suggest more stability in gait for these subjects during walking. In the present study
there were no differences in remaining parameters (step length, length of stride,
stance phase, swing phase, duration of double support and single support).

Use of weight and walkers can reduce ataxic movements, provide for
additional proprioceptive load, however can increase energy expenditure and
fatigue™. In this study, addition of weight may have been responsible for decreasing
speed and pace’s subjects. However, higher speed running increase time segment,
calling kinematic greater effort to alleviate disturbances, since small step durations of
the time limit for neuromuscular corrections. Speeds lower gears require active

control and are spatially more stable than the high speeds. The results of the survey
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conducted by Souza and Tavares 2010, suggest that neural control is more effective
in kinematic disturbances at lower speeds than most high?®, suggesting it would be
better for individual wander at low speeds to get more specific movements.

Clopton et al 2003, in a study which evaluated parameters of speed, cadence,
time step length and double support with use of axial weight. There were no
consistent differences related to placement of weight on the shoulders or waist on
any of the items evaluated® with 5 patients analyzed.

The present has great number than other studies and with a specific ataxia,
even that did not find significant changes using the weight in parameters of gait: step
length, length of stride, stance phase, swing phase, duration of double support and
single support. However immediately after placing weight on lower limbs of 0,5 kg
and or 1 kg, made the parameters of speed, cadence and the score of the SARA get
closer to the normal values suggesting that use of this weight improves gait on
subject. However, other studies should be conducted with other weight values.

Limitations for this study were the assessment which was made immediately
after weight placement, if there was more time for adaptation with weights the results
maybe would be different. Although few studies bring a reduced number of subjects
with ataxia’s gait, our study had a small number of subjects due to the inclusion and
exclusion criteria. Other loads should be tested to verify up when putting weight

benefits the gait of this subject.

Conclusion

Adding weight in the distal lower limbs improved graduation SARA, decreased
speed and gait cadence and subjects reported improved gait. Weight uses on lower

limbs may help in the treatment of patients with ataxia of spinocerebellar

degeneration.
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Table 1 - Sample characterization

Variables
Gender - n (%) 25 (100%)
Male 11 (44%)
Female 14 (56%)

Mean (SD) Lower - Upper
Age (years) 45.68 + 10.75 25-65
Height (meters) 1.65 £ 0.07 1.54 -1.78
Duration of disease 6.68+3.923 2-17
(years)
SARA 12.3 £6.39 3-25

*SARA=Scale for the Assessment and Rating of Ataxia, n = sample size,

SD = standard deviation, % = percentage
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Table 2 - Compared SARA no weight and weights

Variables Mean SD Bonferroni Cl 95%
(Comparison between A-B) Sig.

A B Lower Upper
No Placebo 211 .1304 .634 -.133 .555
weight 0.5 kg 751° 1847 .000 264 1.239

1kg 1.511° .2452 .000 .864 2.158
Placebo 0.5 kg .540° .1408 .001 .169 912
1kg 1.300° .2017 .000 .768 1.833
0.5 kg 1kg .760° .1468 .000 373 1.147

*Cl= confidence interval f 95%; SARA=Scale for the Assessment and Rating of Ataxia, SD = standard
deviation, °level of significance 0.05. n=25.
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Figure 1 — Preference analysis variable
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Table 3 - Speed no weight and weights

Variables Mean SD Bonferroni Cl 95%
(Comparison between A-B) (mt/min) Sig. Lower Upber
A B pp

No Placebo 4.588° 1.1865 .001 1.457 7.718
weight 0.5 kg 5.773° 9520 .000 3.261 8.284
1kg 7.763°% 1.3185 .000 4.284 11.241

Placebo 0.5 kg 1.185 7543 .697 -.805 3.175

1kg 3.175° .8057 .000 1.049 5.301

0.5 kg 1kg 1.990 .8217 .093 -.178 4.158

*Cl= confidence interval f 95%; SARA=Scale for the Assessment and Rating of Ataxia, SD = standard

deviation, °level of significance 0.05. n=20.
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Table 4 — Cadence no weight and weights

Variables Mean SD Bonferroni Cl1 95%
(Comparison between A-B) (steps/min) Sig. Lower Upper
A B
No Placebo 1.672 1.0644 .698 -1.136 4.480
weight 0.5 kg 2.854 1.2047 107 -324 6.033
1 kg 4.153° 1.3221 .010 .665 7.641
Placebo 0.5 kg 1.183 .9068 1.000 -1.210 3.575
1kg 2.481 .9529 .055 -.033 4.995
0.5 kg 1kg 1.299 .5983 .180 -.280 2.877

*Cl= confidence interval f 95%; SARA=Scale for the Assessment and Rating of Ataxia, SD = standard

deviation, °level of significance 0.05. N=20
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5 CONCLUSAO GERAL

Nesta pesquisa, observamos que a adicado de peso de 0,5kg e 1kg em
membros inferiores melhorou os padrées de marcha dos individuos avaliados.
Padrdes como velocidade e cadéncia foram os que sofreram maiores alteragoes.

A Escala para Avaliagdo e Graduagédo da Ataxia (SARA) teve diminui¢do na
pontuacédo conforme foi utilizado o peso, principalmente no item 1(marcha). Houve
uma preferéncia de usar a caneleira do que nao utilizar nos individuos avaliados,
optando mais pela de 1 kg do que a de 0,5 kg.

Sugerimos que novos estudos sejam realizados, com o objetivo de comprovar
o beneficio da utilizagado de pesos na marcha ataxica. Faltam estudos com qualidade
metodolégica e com grande numero de individuos participantes. Poucos estudos
levam em consideragcdo a etiologia das ataxias, neste estudo buscamos adotar
apenas a Doenga de Machado Joseph, por ser considerada a mais frequente no
estado do Rio Grande do Sul.

O equipamento utilizado para a avaliagdo da marcha nesta pesquisa € um
equipamento portatil que avalia a cinematica desta. Isto facilitou a coleta dos dados
o deslocamento dos participantes durante os testes. Para uma avaliacdo mais
completa seria ideal a utilizacdo de equipamentos que avaliem a marcha em todas
as suas aéreas de estudo, com equipamentos de cinemetria tridimensional,
plataformas de forca, plataforma de pressao e sistemas de eletromiografia.

Nesta pesquisa comprovamos que a utilizagado de pesos de 0,5 kg e 1 kg em
membros inferiores auxilia na melhora da marcha ataxica imediatamente apos a
colocagcdo da carga, trazendo para o paciente uma maior seguranga durante a
deambulacao. Este achado contribui para que os pacientes possam se deslocar com
mais facilidade. As cargas utilizadas nesta pesquisa foram de caneleiras que podem
ser encontradas no comercio, com o objetivo de o sujeito estes pesos durante a
reabilitagcdo e durante o cotidiano. Entretanto a nossa pesquisa nao realizou uma
intervencao a longo prazo, ndo sabemos se a adigdo desta carga pode trazer outros
efeitos, benéficos ou ndo ao paciente. Outros estudos deverdo ser adotadas
metodologias de intervengao, no qual o individuo permanece utilizando os pesos no
dia a dia, para verificar se ha uma melhora progressiva da marcha e se existe a

possibilidade deste sujeito fadigar executando atividades de vida diaria.
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ANEXOS
ANEXO A

Escala para avaliagao e graduacgao de ataxia (SARA)

1) Marcha: O paciente ¢ solicitado (1) a andar em uma distincia segura paralela a uma parede e dar uma meia-volta
(meia volta para direcdo oposta da marcha) e (2) andar pé-ante-pé sem apoio.

0 Normal, sem dificuldade para andar, virar-se ou andar na posi¢ao pé-ante-pé (até um erro

aceito)

1 Discretas dificuldades, somente visiveis quando anda 10 passos consecutivos na posigao
pé-ante-pé

2 Claramente anormal, marcha na posi¢ao pé-ante-pé impossivel com 10 ou mais passos

3 Consideravelmente cambaleante, dificuldades na meia-volta, mas ainda sem apoio

4 Marcadamente cambaleante, necessitando de apoio intermitente da parede

5 Gravemente cambaleante, apoio permanente com uma bengala ou apoio leve de um brago
6 Marcha > 10 m somente possivel com apoio forte (2 bengalas especiais ou um andador ou
um acompanhante)

7 Marcha < 10 m somente possivel com apoio forte (2 bengalas especiais ou um andador ou
um acompanhante)

8 Incapaz de andar mesmo com apoio

Pontuacgéo:

2) Postura: O paciente é solicitado a permanecer (1) na posigdo natural, (2) com os pés juntos ¢ em paralelo (deddes
juntos) e (3) em pé-ante-pé (ambos os pés em uma linha, sem espago entre os tornozelos e os dedos). Deve-se retirar os
sapatos e olhos permanecerem abertos. Para cada condigdo, trés tentativas sdo permitidas. A melhor resposta é considerada.

0 Normal, consegue permanecer em pé na posi¢ao pé-ante-pé por>10s

1 Capaz de permanecer em pé com os pés juntos sem desvios, mas ndao na posigao de pé-
ante-pé por >10 s

2 Capaz de permanecer em pé com os pés juntos por >10 s, mas somente com desvios

3 Capaz de permanecer em pé por > 10 s sem apoio na posi¢cao natural, mas ndao com os pés
juntos

4 Capaz de permanecer em pé por > 10 s na posi¢ao natural somente com apoio intermitente
5 Capaz de permanecer em pé por >10 s na posi¢cdo natural somente com apoio constante de
um brago

6 Incapaz de permanecer em pé por > 10 s mesmo com apoio constante de um braco

Pontuacgdio:

3) Sentar: O paciente ¢ solicitado a sentar na cama de exame sem apoio dos pés, olhos abertos ¢ bragos esticados na
frente.

0 Normal, sem dificuldades em sentar>10 s

1 Discretas dificuldades, desvios leves

2 Desvios constantes, mas capaz de sentar > 10 s sem apoio

3 Capaz de sentar > 10 s somente com apoio intermitente

4 Incapaz de sentar > 10 s sem um apoio constante

Pontuacgéo:

4) Disturbios da fala: A fala ¢ avaliada durante uma conversagdo normal
0 Normal

1 Sugestivo de alteragao na fala

2 Alteragao na fala, mas facil de entender

3 Ocasionalmente palavras dificeis de entender

4 Muitas palavras dificeis de entender

5 Somente palavras isoladas compreensiveis

6 Fala initeligivel / anartria
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Pontuacgéo:

5) Teste de perseguicio do dedo: Cada lado avaliado isoladamente

O paciente permanece confortavelmente sentado. Se necessario, é permitido o apoio dos pés e do tronco. O examinador senta
em frente do paciente e realizar 5 movimentos consecutivos inesperados e rapidos de apontar em um plano frontal, a mais ou
menos 50% do alcance do paciente. Os movimentos deverdo ter uma amplitude de 30 cm ¢ uma freqiiéncia de 1 movimento a
cada 2 segundos. O paciente ¢ solicitado a seguir os movimentos com o index, o mais preciso e rapido possivel. E
considerada a execugdo dos 3 ultimos movimentos.

0 Auséncia de dismetria

1 Dismetria, ndo atingir ou ultrapassar o alvo<5 cm

2 Dismetria, nfio atingir ou ultrapassar o alvo <15 cm

3 Dismetria, nio atingir ou ultrapassar o alvo > 15 cm

4 Incapaz de realizar os 5 movimentos

Pontuacdo direito:

Pontuacio esquerdo:

Média dos dois lados (D + E /2):

6) Teste index-nariz: Cada lado avaliado isoladamente

O paciente permanece confortavelmente sentado. Se necessario, ¢ permitido o apoio dos pés e do tronco. E solicitado que o
paciente aponte repetidamente seu index em seu nariz para o dedo do examinador, que esta a cerca de 90% do alcance do
paciente. Os movimentos sdo realizados a uma velocidade moderada. A execugdo do movimento é graduada de acordo com a

amplitude do tremor de agdo.

0 Auséncia de tremor

1 Tremor com uma amplitude <2 cm
2 Tremor com uma amplitude <5 cm
3 Tremor com uma amplitude > 5 cm
4 Incapaz de realizar os 5 movimentos
Pontuacdo direito:

Pontuacio esquerdo:

Média dos dois lados (D + E /2):

7) Movimentos alternados e rapidos das maos Cada lado avaliado isoladamente

O paciente deve permanecer confortavelmente sentado. Se necessario, é permitido o apoio dos pés e do tronco. E solicitado
que o paciente realize 10 ciclos com alternag@o pronagao e supinagdo em suas coxas o mais rapido e preciso possivel. O
movimento é demonstrado ao paciente ha aproximadamente 10 ciclos em 7 segundos.

0 Normal, sem irregularidades (realiza <10s)

1 Discretamente irregular (realiza <10s)

2 Claramente irregular, dificil de distinguir movimentos individuais ou interrup¢oes relevantes,

mas realiza <10 s

3 Muito irregular, dificil de distinguir movimentos individuais ou interrupcoes relevantes, realiza > 10s
4 Incapaz de completar 10 ciclos

Pontuacdo direito:

Pontuacio esquerdo:

Média dos dois lados (D + E /2):

8) Manobra calcanhar-joelho: Cada lado avaliado isoladamente

O paciente deita na cama de exame, sem conseguir visualizar suas pernas. E solicitado que levante uma perna, aponte com o
calcanhar no outro joelho ,deslize pela tibia até o tornozelo e retorne a perna em repouso na cama. A tarefa ¢ realizada 3
vezes. O movimento de deslizamento devera ser feito em 1 s. Se o paciente deslizar sem o contato com a tibia em todas as
trés tentativas, gradue como 4.

0 Normal

1 Discretamente anormal, contato com a tibia mantido

2 Claramente anormal, saida da tibia mais do que 3 vezes durante 3 ciclos

3 Gravemente anormal, saida da tibia 4 ou mais vezes durante 3 ciclos

4 Incapaz de realizar a tarefa

Pontuacdo direito:

Pontuacio esquerdo:

Média dos dois lados (D + E /2):

TOTAL:
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permitted. The video you submit should be the final product that will be published with the article. The
Editors reserve the right to request additional video editing by the authors (which may delay
publication).

Patient Consent: The corresponding author must confirm in the author copyright form (Article V) that
he or she has received a signed release form from each patient videotaped authorizing the offline
and/or online distribution of this video material. Manuscripts with videos will not be sent out for review
until the signed copyright form (Article V) with appropriate documentation is received. The date of
submission will be the date all components of the article arrive at the editorial office.

For tips on preparing your video for submission, see the Technical Note by Jog and Grantier on digital
video preparation. This article appears in volume 16, issue 6, and is available to all readers.

Cover Letter, Author Copyright Form, and Legal Information

Cover Letter. The cover letter should briefly describe the scientific or clinical importance of the
manuscript. It must confirm that all authors have read the manuscript, the paper has not been
previously published, and it is not under simultaneous consideration by another journal. Also, a
statement that no ghost writing by anyone not named on the author list must be included (see
Editorial in Movement Disorders 2005;20:1536). Identify the corresponding author and provide a
complete mailing address, telephone number, and email address for each author where possible.

Author Copyright Form. The author Copyright form includes (1) a statement on authorship
responsibility, (2) a statement on financial disclosure, (3) one of two statements on copyright or federal
employment, and (4) a statement of acknowledgment. Each of the first three statements must be read
and signed by each co-author. The corresponding author must sign the acknowledgment statement
(See the copyright form at the top of this page).:5) When there is accompanying video or photographs
on which patients can be identified, the corresponding author must sign the video consent section
(Article V).

Group Authorship. The journal does not limit the number of authors for an individual manuscript
providing that: a)lf there are multiple authors , all authors must meet the full criteria and requirements
for authorship; b). If there is group, authorship, one or more individuals are designated as authors or
members of a writing group who meet full authorship criteria and who take responsibility for the group.
Other members of the group are not authors individually, but may be listed in the acknowledgment
section (Flanagin A, Fontanarosa PB, DeAngelis CD. Authorship for research groups. JAMA
2002;288:3166-3168).

Documentation of Author Roles. At the end of the manuscript, all authors must be listed, along with
their specific roles in the project and manuscript preparation. These should include but not be
restricted to:

1. Research project: A. Conception, B. Organization, C. Execution;
2. Statistical Analysis: A. Design, B. Execution, C. Review and Critique;
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3. Manuscript Preparation: A. Writing of the first draft, B. Review and Critique;

Data Access and Responsibility. For clinical trials sponsored by pharmaceutical companies, authors
must state in their letter of submission that (1) they have had full access to the data, (2) they have the
right to publish all the data, and (3) they have had the right to obtain independent statistical analyses
of the data. For any report containing original data, at least one author should indicate that he or she
“takes responsibility for the integrity of the data and the accuracy of the data analysis” (DeAngelis CD,
Fontanarosa PB, Flanagan A. Reporting financial conflicts of interest and relationships between
investigators and research sponsors. JAMA 2001;286:89-91).

Patient Consent. When submitting a patient video or photograph in which a patient can be identified,
the corresponding author must provide the Movement Disorders journal with a written confirmation
(author copyright form, Article V) that stipulates that authorization signed by the patient has been
obtained in compliance with any laws regarding patient authorizations relating to the use or disclosure
of protected health information of the jurisdiction(s) to which the patient and the physician are subject
including, if applicable, the United States Health Insurance Portability and Accountability Act of 1996
(“HIPAA”).1 Manuscripts including, without limitation, a patient video or photograph will not be
reviewed until a signed author's accompanying statement (see Item V) has been received.

Copyright. The Movement Disorder Society will hold copyright to all published articles and videos.

The copyright transfer agreement form can be downloaded from the top of this page. If you are a
government employee, please check the “Government-Owned Work” checkbox.

Financial Disclosures. All submissions require two entries that cover financial disclosure of all authors:
§ Financial disclosure related to research covered in this article: A statement that documents all
funding sources and potential conflicts of interest from each author that relate to the research
covered in the article submitted must be included on the title page, regardless of date. This
material will be printed with the published article.

§ Full financial disclosure for the previous 12 months: A statement that documents all funding
sources, regardless of relationship to the current research in the article, from each author
must be attached to the article at the end of the manuscript on the last page. This material will
be posted on the journal website and may be printed at the Editors’ discretion.

The copyright form that is signed by each author confirms that both of these entries are documented in
the submitted material.
Expedited Publications (Fast Track)
Movement Disorders will attempt to accommodate authors of manuscripts dealing with extremely
topical issues or with findings of great scientific or clinical importance by offering Expedited Review
and Publication. Expedited papers will be rapidly reviewed and published within 8 weeks.
Scope
Movement Disorders publishes Full-length Articles, Reviews, Opinion
papers/Viewpoints/Hypotheses/Editorials, Brief Reports, and Letters. All articles
in Movement Disorders, including letters, can be accompanied by a video when appropriate.
Authors who are not perfectly fluent in English should have their manuscript professionally edited
before submission. A list of independent suppliers of editing services can be found
atwww.blackwellpublishing.com/bauthor/english_language.asp. Japanese authors can also find a list
of local English improvement services at http://www.wiley.co.jp/journals/editcontribute.html. All
services must be arranged and paid for by the author, and use of one of these services does not
guarantee acceptance for publication. In addition, the journal will edit accepted papers to ensure
uniformity of language and style.

o Full-Length Articles: Full-length articles should present new clinical or scientific data in a field
related to movement disorders. The format should include - Structured Abstract (up to 250 words
with only essential abbreviations (e.g. DNA)). Text; (up to 3000 words exclusive of abstract,
legends, and references) Minimize abbreviations. Tables and/or figures — up to 5.. Legends;
should be concise and describe results without repeating data in text. Videos; see above. The
word count must appear on the title page. Reviews:Clinical and basic science Reviews are
generally published upon request or after agreement with the editors of Movement Disorders.
Unsolicited Reviews will also be considered for publication. Reviews can be up to 3600 words.
The word count must appear on the title page.
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o Scientific Perspectives: The purpose of these articles is to discuss recent important scientific
results and methodologies and to place them into a clinical and translational context. Length
should be no more than 5000 words, and color figures and tables can be included. These will
have priority in review and production, with a goal of publication within 6 weeks of submission.
Scientific Perspectives are generally published upon request or after agreement with the editors.
Proposals for topics and other inquiries may be directed to the Scientific Perspectives Editor
(dstandaert@uab.edu).

¢ Viewpoints, Hypotheses, Editorials: Editorials are solicited by the editors. Hypotheses and
viewpoints related to any aspect of movement disorders may be submitted without solicitation.
Viewpoints, Hypotheses/Editorials should be limited to 2000 words and 50 references. The word
count must appear on the title page.

o Brief Reports:Brief reports are short original clinical or basic science reports related to any
aspect of movement disorders. Structured Abstracts up to 150 words, text up to 1500 words,
tables and figures up to 2. References should be limited to 40. The word count must appear on
the title page.

e Case reports are not normally recommended for consideration as a research article or brief report
and should be submitted as a letter unless they make a scientifically important point.

e Letters to the Editors should have no more than five authors. Movement disorders permits
publication of two types of letters to the editor with no abstract:

L]

e A)lLetters related to new observations. This section is appropriate for preliminary scientific
observations and case presentations that raise a novel clinical or scientific issue. Letters on
new observations may be up to 500 words and contain no more than 1 table/figure and 7
references.

e B) A letter related to published articles. These may be submitted up to 8 weeks after the
paper was published in print. Text length for both letters and replies may be up to 500 words
and contain 1 table/figure and up to 5 references. Letters from original authors must be
submitted within 4 weeks after request for response.

e Articles reporting Clinical Trials: Clinical Trial Reports must be written in accordance with the
Consolidated Standards of Reporting Trials (CONSORT) statement (Moher D et al., JAMA
2001;285:1987-1991; see also Moher D et al., Lancet 2001;357:1191-1194). Authors should
ensure that information on all of the critical design features listed in the CONSORT checklist is
reported in the manuscript. A CONSORT flow diagram should be included with the manuscript,
clearly outlining the flow of patients through the trial. In addition, a statement is required in the
cover letter specifically confirming that there has been no ghost writing by anyone not named on
the author list (see Editorial in Movement Disorders 2005;20:1536). The precise financial
relationship between a clinical trial sponsor and the authors must be delineated in the manuscript.

Form of Manuscripts.
The text of the manuscript should be in the following sequence: (1) Title page, (2) Abstract, (3)
Introduction, (4) Methods, (5) Results, (6) Discussion, (7) Acknowledgment, (8) Authors' Roles, (9)
Financial Disclosures of all authors (for the preceding 12 months), (10) References, (11) Video
Legend, (12) Figures, and (13) Tables. Pages should be numbered in succession, the title page being
number one.
Title: Titles should be short, specific, and clear. They should not exceed 100 characters. Do not use
abbreviations/acronyms in the title.
Title Page:The opening page of each manuscript should include: (1) article title (no
abbreviations/acronyms); (2) authors' names and affiliations (indicate the specific affiliation of each
author by superscript, Arabic numerals); (3) name, address, telephone and email address of the
corresponding author; (4) word count; (5) a running title not exceeding 45 letters and spaces; (6) Key
words — up to 5; (7) Financial Disclosure/Conflict of Interest concerning the research related to the
manuscript: All information on support and financial issues from all authors relative to the research
covered in the submitted manuscript must be disclosed regardless of date. Other financial information
unrelated to the current research covering the past year will be documented at the end of the
manuscript (see below). (8) Funding sources for study.

Structured Abstract: We require that authors submit structured abstracts, but will consider

unstructured abstracts if requested by the authors prior to submission. The page following the title

page of Full-Length Articles, and Reviews, should include an abstract of up to 250 words. The abstract

should be structured (background, methods, results, and conclusions) unless not appropriate for a

specific article. The page following the title page of a Brief Report, should include a structured
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abstract of up to 150 words. Authors are required to spell out all abbreviations/acronyms in the
structured abstract unless this has become accepted in the standard scientific literature (e,g, DNA,
MPTP).

Introduction: Give a brief description of the background and relevance of the scientific contribution.
Methods: Describe the methodology of the study. For experimental investigation of human or animal
subjects, please state in this section that an appropriate institutional review board approved the
project. For those investigators who do not have formal ethics review committees, the principles
outlined in the “Declaration of Helsinki” should be followed. For investigations in human subjects, state
in this section the manner in which informed consent was obtained from the subjects. A letter of
consent must accompany all photographs, patient descriptions, and pedigrees in which a possibility of
identification exists. The authors are responsible for ensuring anonymity.

Results: No specific regulations.

Discussion: No specific regulations.

Acknowledgment: No specific regulations. These may be published on line at the discretion of the
editor.

Author Roles: List all authors along with their specific roles in the project and preparation of the
manuscript. These may include but are not restricted to: 1) Research project: A. Conception, B.
Organization, C. Execution; 2) Statistical Analysis: A. Design, B. Execution, C. Review and Critique; 3)
Manuscript: A. Writing of the first draft, B. Review and Critique.

Full Financial Disclosures of all Authors for the Past Year: Information concerning all sources of
financial support and funding for the preceding twelve months, regardless of relationship to current
manuscript, must be submitted with the following categories suggested. List sources or “none”.

Stock Ownership in medically-related fields Intellectual Property Rights
Consultancies Expert Testimony
Advisory Boards Employment

Partnerships Contracts

Honoraria Royalties

Grants Other

References: See “Details of Style” below for the proper formatting of citations and References.

Video Legend: No specific regulations but should be concise and reflect the sequence of
observations on the video

Tables and Figure Legends: Double-space legends of fewer than 40 words for tables and figures.
For photomicrographs, include the type of specimen, original magnification, and stain type. Include
internal scale-markers on photomicrographs when appropriate. Where applicable, indicate the method
used to digitally enhance images.

Tables: Tables should be typed neatly, each on a separate page, with a title above and any notes
below. Explain all abbreviations. Do not repeat the same information in tables and figures that is
present in text.Tables and figures should be uploaded as individual files and not part of the manuscript
text. (You do not need to mail hard copies of your manuscript).

Figures and lllustrations: Adapt any figures to an appropriate size of art and letters to make them
readable in the printed version. lllustrations in full color are accepted at additional load from the
publisher. In the case of review articles or in special circumstances, color articles may be included at
no charge with the permission of the Chief Editor. Any illustration or figure from another publication
must be acknowledged in the figure legend, and the copyright holder's written permission to reprint in
print and online edition of MovementDisorders must be submitted to the editors. In addition, figures to
illustrate concepts are welcome particularly in review articles, and may be enhanced by a professional
artists at no cost to author at the discretion of the Editors.

Copyright and Disclosure Forms The corresponding author should upload one PDF file that
includes copyright and disclosure forms for all authors to the Movement Disorders submission site with
the revised  version of the paper. These forms also can be emailed
to mdjedoffice@movementdisorders.org.

Digital Artwork Preparation

For best reproduction, electronic artwork files must be in TIFF or EPS format, at a resolution of 600 dpi
or higher, sized to print. Movement Disorders offers Rapid Inspector™ to help ensure that your
electronic graphics files are suitable for print purposes. This free, stand-alone software application will
help you to inspect and verify illustrations right on your computer. Go
tohttp://rapidinspector.cadmus.com/wi/index.jsp and create a new account. JPG files are of low
resolution and will not be acceptable for publication.
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Details of Style
No patient identifiers (e.g., patient initials) are to be included in the manuscript or video (e.g., case
reports, tables, figures, etc.).
Units of measure: Conventional units of measure according to the Systeme International (Sl) are
preferred. The metric system is preferred for length, area, mass, and volume. Express temperature in
degrees Celsius.
Drug Names: Use generic names only in referring to drugs, followed in parentheses after first mention
by any commonly used generic variant.
Abbreviations: Follow the list of abbreviations given in "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals" (see section on References). For additional abbreviations, consult
the CBE Style Manual (available from the Council of Biology Editors, 9650 Rockville Pike, Bethesda,
Maryland 20814, USA) or other standard sources. We encourage authors to minimize the use of
abbreviations except where they are routinely employed and the full term would be cumbersome (eg
MPTP).
Spelling: American spelling is used throughout the Journal.
References
Movement Disorders complies with the reference style given in "Uniform Requirements for
Manuscripts Submitted to Biomedical Journals". (See Annals of Internal Medicine 1982;96:766-771, or
British Medical Journal 1982:284:1766-1770.)
References are to be cited in the text by number, and in the list of References they are to be
numbered in the order in which they are cited. The reference section should be double-spaced at the
end of the text, following the sample formats given below. Provide all authors' names when fewer than
seven; when seven or more, list the first three and add et al. Provide article titles and inclusive pages.
Accuracy of reference data is the responsibility of the author. For abbreviations of journal names, refer
to List of Journals Indexed in Index Medicus (available from the Superintendent of Documents, U.S.
Government Printing Office, Washington DC 20402, USA, DHEW Publication No. (NIH) 83-267; ISSN
0093-3821).
Sample References
Journal article:
1. Krack P, Benzzzouz A, Pollak P, et al. Treatment of tremor in Parkinson’s disease by
Subthalamic nucleus stiumulation. Mov Disord 1998; 13: 907-914.
Book:
2.Fahn S, Jankovic J, editors. Principles and Practice of Movement Disorders, Philadelphia,
Churchill Livingstone, 2010, pp 96.
Chapter in a book:
3. Olanow CW. Hpyerkinetic Movement Disorders. In: Fauci A, Braunwald E, Kasper D, Hauser S,
Longo D, Jameson JL, Loscalzo J. Eds. Harrison’s Textbook of Medicine 17" edition. 2008; p2560-
2565.

Accepted Articles: Materials Required for Publication
After acceptance, please check to be sure that you have submitted your signed copyright transfer
and author consent form as well as permissions forms (if applicable). Authors using images of their
patients, whether in artwork or video format, must submit a copy (signed by the corresponding author)
of the copyright transfer and author consent form. A sample form is available to authors on Manuscript
Central.
Proofs
Proofs must be returned within 3 days of receipt; late return may cause a delay in publication of an
article. Please check text, tables, legends, and references carefully. To expedite publication, page
proofs rather than galleys will be sent electronically to the author, and it may be necessary to charge
for alterations other than correction of printing errors.
E-mail proof pages to: MDS Production Editor, Movement Disorders. E-
mail: jrnlprod.MDS@cenveo.com.
For Video Clips or Pictures of Patients (U.S. Contributors Only): The United States Health
Insurance Portability and Accountability Act of 1996 (“HIPAA”)
According to HIPAA, the following core elements must be included in the consent form:

1. A specific and meaningful description of the information to be used

2. The name of the Physician and/or Hospital allowed to disclose the information

3. That the video clip and/or photograph will be submitted for publication in a peer-reviewed

medical journal
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4. That the video clip and/or photograph will eventually be used by the readers of a peer-
reviewed medical journal for educational purposes
5. An expiration date that relates to the individual or the purpose of the use or disclosure
6. The individual's signature and the date the authorization is signed.

In addition, the patient’s consent form should include the following:
1. A statement that the Patient has the right to revoke his or her consent in writing
2. A statement regarding whether the Physician has the ability to condition medical treatment
on the Patient’s giving such consent
3. A statement that information, once disclosed, may be subject to further disclosure by the
recipient journal, in which case confidentiality would no longer be assured. The consenting
party must understand, additionally, that in some cases the video might be re-presented
elsewhere because the journal has policies that allow permissions and/or use copyrighted
materials with other educational organizations. The consenting party must understand that in
such a case the signed author’'s consent form may be shared with this third party and the
consenting party consents to this sharing of information for educational purposes.
OnlineOpen is available to authors of primary research articles who wish to make their article
available to non-subscribers on publication, or whose funding agency requires grantees to
archive the final version of their article. With OnlineOpen, the author, the author's funding
agency, or the author's institution pays a fee to ensure that the article is made available to
non-subscribers upon publication via Wiley Online Library, as well as deposited in the funding
agency's preferred archive. For the full list of terms and conditions,
seehttp://wileyonlinelibrary.com/onlineopen#OnlineOpen_Terms.
Any authors wishing to send their paper OnlineOpen will be required to complete the payment
form available from our website at: https://onlinelibrary.wiley.com/onlineOpenQOrder.
Prior to acceptance there is no requirement to inform an Editorial Office that you intend to
publish your paper OnlineOpen if you do not wish to. All OnlineOpen articles are treated in the
same way as any other article. They go through the journal's standard peer-review process
and will be accepted or rejected based on their own merit.

Color and Page Charges

All figures accepted in color will be reproduced in full color in the online edition of the journal at no cost
to authors. Authors are required to pay the cost of reproducing color figures in print. The cost for the
first page of color is $950. Color agreement forms will be sent in conjunction with the PDF proofs.
Authors are not required to pay for printed pages, except in the cases of errata. For errata due to
publisher error, there is no page charge. For errata due to author error, the charge to the author is
$150 per printed page.
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ANEXO C

Parecer de aceite do Comité de Etica em pesquisa - UFCSPA

Parecer Consubstanciado de Projeto de Pesquisa

Titulo do Projeto: Efeito do uso de peso nos membros inferiores na marcha de individuos com
ataxia: ensaio clinico randomizado

| Pesquisador Responsavel Carlos Roberto de Mello Rieder Parecer 1703/12
| Data da Versao 25/04/2012 | | Cadastro 989/12 | | Data do Parecer 17/05/2012 |
\ Grupo e Area Tematica Il - Projeto fora das areas tematicas especiais \

Objetivos do Projeto

Geral: Comparar a marcha de individuos ataxicos com o peso e sem a utilizagao de peso na
extremidade dos membros inferiores.

Especificos: Comparar se ha melhora na marcha de individuos antes e depois da utilizacao de
caneleiras (grupo controle 100g e grupo intervengao 500g).

Comparar as diferengas na marcha do grupo intervencao.

Observar se existe uma melhora no tempo que o paciente leva para percorrer um determinado
percurso.

Verificar se houve melhora da velocidade angular, aceleracao e velocidade média.

Descrever as diferencas entre a marcha com o peso e sem o peso.

Verificar alteragoes no comprimento da passada e da cadéncia.

Sumario do Projeto

Os autores pretendem em um ensaio clinico randomizado duplo cego avaliar o efeito da
utilizagao de caneleiras sobre a marcha de individuos com ataxia. As caneleiras no grupo
intervencgdo terdo peso de 500g e no grupo controle as caneleiras serdo idénticas mas com
peso de 100g. Os pacientes serdo avaliados durante uma caminhada teste de 10 metros, duas
vezes sem peso, sendo a primeira teste e a segunda cronometrada, filmada e registrados os
sinais do giroscépio e do acelerometros. Depois as caneleiras serdo colocadas e, novamente,
0 paciente caminhara por duas vezes o percurso, sendo a primeira teste e a segunda
registrada.

Itens Metodologicos e Eticos Situagao
Titulo Adequado
Autores Adequados
Local de Origem na Instituicdo Adequado
Projeto elaborado por patrocinador Nio
Aprovacao no pais de origem N3do necessita
Local de Realizagao Propria instituigao
QOutras instituicées envolvidas Nio
Condigoes para realizagao Adequadas

Comentarios sobre os itens de Identificagéo
Os testes serdo realizados no Laboratério do Movimento da UFCSPA.
[ Introdugao | Adequada |
Comentarios sobre a Introdugéo

[ Objetivos | Adequados |
Comentarios sobre os Objetivos

Pacientes e Métodos
Delineamento Adequado
Tamanho de amostra Total 48 Local
Calculo do tamanho da amostra Adequado
Participantes pertencentes a grupos especiais Nido
Selegao eqiiitativa dos individuos participantes Adequada
Critérios de inclusdo e exclusdo Adequados
Relacao risco- beneficio Adequada
Uso de placebo Nao utiliza
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Periodo de suspensdo de uso de drogas (wash out) | Nao utiliza
Monitoramento da seguranca e dados Adequado

Avaliacao dos dados Adequada - quantitativa
Privacidade e confidencialidade Adequada

Termo de Consentimento Adequado

Adequagdo as Normas e Diretrizes Sim

Comentarios sobre os itens de Pacientes e Métodos

Os pacientes serdao encaminhados por neurologistas que serdo contactos
pelos pesquisadores

Cronograma Adequado
Data de inicio prevista maio/2012
Data de término prevista agos/2013

Orgamento Adequado

Fonte de financiamento externa Nao

Comentarios sobre o Cronograma e o Orgamento

[ Referéncias Bibliograficas Adequadas

Comentarios sobre as Referéncias Bibliograficas

Recomendagao
Aprovar

Comentarios Gerais sobre o Projeto
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