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RESUMO

A Terapia orientada a tarefa (TOT) vem sendo utilizada na reabilitagdo de
individuos com hemiparesia crénica pés AVC com bons resultados, no entanto,
nao ha um consenso sobre a utilizacdo de exercicios de fortalecimento de
carga em protocolos de TOT. O presente trabalho teve por objetivo, verificar os
efeitos da carga na TOT, na fungdo do membro superior de individuos com
hemiparesia crénica pés AVC. Dessa forma, realizamos um estudo clinico
randomizado, com avaliador “cego” quanto aos grupos experimentais. Vinte
individuos com hemiparesia crénica incluidos e alocados de forma aleatéria em
dois grupos de intervencéo: grupo TOT que realizou terapia orientada a tarefa
sem carga e grupo TOT ST que realizou terapia orientada a tarefa com carga.
As sessdes foram de aproximadamente 30 minutos, 2 vezes por semana, ao
longo de seis semanas totalizando 12 sessdes. Como desfecho primario
utilizamos o The Upper Extremity Performance Test (TEMPA). Os desfechos
secundarios foram for¢ca de flexores de ombro e de preensdo, amplitude de
movimento ativo de ombro, recuperagcdo motora (Escala de Fugl-Meyer) e
qualidade de tbnus muscular (Escala de Ashworth modificada). As medidas
foram realizadas antes do inicio do tratamento e depois de seis semanas de
intervengdo. Os resultados de ambos os grupos apresentaram melhoras nas
atividades funcionais apés treinamento, todavia o grupo TOT ST apresentou
variagéo significativamente maior nos escores referentes a pontuagéo total em
tarefas unilaterais (p=0,041) bem como nos aspectos relacionados a qualidade
dos movimentos bilaterais (p=.0,049). Ainda no grupo TOT ST obtivemos
ganho superior nos parametros de forgca muscular dos flexores de ombro
(p=0,001), forca de preensdao manual (p=0,05), atividades de vida diaria
(p=0,015), Fugl-Meyer (p=0,001) quando comparados ao grupo TOT. Ambos os
grupos nao apresentaram alteracbes no tdnus muscular. Com base nesses
resultados pode-se afirmar que o treino orientado a tarefa quando realizado
conjuntamente com treino de forga é mais efetivo para a reabilitagdo de
individuos com hemiparesia crénica pés AVC do que o treino orientado a tarefa
sem carga.

Palavras-chave: Acidente Vascular Cerebral; Fisioterapia; Habilidades
Motoras; Hemiparesia; Membro superior; Treinamento de Forga.



ABSTRACT

Task-oriented therapy (TOT) has been used in individuals with chronic
hemiparesis after stroke with good results, however, there is no consensus on
the use of strengthening exercises load in TOT protocols. The present study
aimed to verify the effects of load on TOT in the recovery of upper limb function
in individuals with chronic hemiparesis after stroke. Thus, we conducted a
randomized, single blinded study. Twenty subjects with chronic hemiparesis
were included and randomly divided into two groups: TOT group that performed
the task-oriented therapy without load and TOT_ST group that performed task-
oriented therapy with load resistance. Therapy sessions were approximately 30
minutes, 2 times per week, over six weeks in a total of 12 sessions. As the
primary outcome we used The Upper Extremity Performance Test (TEMPA).
Secondary outcomes were shoulder flexor strength and handgrip force, active
range of motion of the shoulder, motor recovery (Fulg-Meyer Scale) and quality
of muscle tone (Modified Ashworth Scale). Measurements were performed
before the initiation of treatment and after six weeks of intervention. The results
of both groups showed improvements in functional activities after training,
however TOT_ST group showed significantly greater variation in scores relating
to unilateral tasks in total score (p=0,041) as well as in the quality aspects of
bilateral movements (p=0,049). TOT_ST group obtained higher gain in muscle
force of shoulder flexors (p=0,001), and handgrip (p=0,05), active range of
motion (p=0,015), and Fulg-Meyer (p=0,001) when compared with TOT group.
Both groups showed no changes in muscle tone. Based on these results it is
possible to affirm that muscle strength training is a pivotal aspect which is able
to intensify the upper limb rehabilitation, as demonstrated by the superior
scores achieved by the TOT_ST group in the most of the evaluated parameters.

Key words: Stroke; Physiotherapy; Motor Skills; Hemiparesis; Upper Limb;
Strength Training.
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1 INTRODUGAO

Segundo dados da Organizagdo Mundial da Saude (2010), cerca de 15
milhdes de pessoas sofrem Acidente Vascular Cerebral (AVC) por ano no
mundo. Destes, aproximadamente cinco milhdes evoluem a o6bito e cinco
milhdes permanecem com algum tipo de sequela. Esta doenga é responsavel
por grande parte dos gastos publicos, tanto em paises desenvolvidos quanto
naqueles em desenvolvimento. Uma projecdo mostra que os gastos
decorrentes do AVC poderao chegar a aproximadamente 61 milhdes de ddlares
por dia em 2020 (Who, 2002). No Brasil, os estudos epidemioldgicos ainda sao
poucos e, provavelmente, ndo revelam o real impacto das doencas vasculares
na populagao brasileira. Segundo as ultimas estatisticas oficiais de 2002, entre
todas as causas de morte, o AVC foi considerado o lider em mortalidade no
Brasil, com 87,3% estando em segundo lugar as doengas coronarianas com
81,50%. (Andrade P, 2005)

Estima-se que, dentre os pacientes que sobrevivem a um AVC, 55% a
75% apresentarao déficit motor permanente, o qual impactard negativamente
na qualidade de vida desses individuos (Saposnik G. et al., 2011). O AVC
resulta, frequentemente, em prejuizo das vias sensitivo-motoras,
caracterizando-se como uma das principais causas de incapacidade no adulto.
Dentre os prejuizos motores, destacam-se: a hemiparesia, a perda da
coordenacao motora e a hipertonia espastica do membro superior e inferior
contralaterais a lesdo, quando do acometimento principal da artéria cerebral
média. Alguns individuos com hemiparesia crénica com substancial potencial
funcional, isto €, com boa capacidade de executar tarefas, acabam nao usando
0 membro superior parético em suas atividades, levando ao chamado “desuso
aprendido”, diminuindo assim sua funcionalidade (Richards et al., 2008; Lin et
al., 2009).

Devido a subutilizagdo dos segmentos corporais acometidos apos o
AVC, uma das manifestacbes clinicas predominantes na fase crbnica é a
fraqueza muscular. A fraqueza dos membros superiores apdés o AVC é
prevalente na fase aguda e crbnica de recuperagao, sendo que 40% dos
individuos permanecem com déficit funcional do membro superior afetado em
atividades de vida diaria (Harris J. E, Eng J, 2009).



A fraqueza muscular é definida com a incapacidade de um individuo
gerar niveis normais de forga muscular, sendo um dos achados mais
comuns na fase cronica pds AVC. Esta correlacionada com a diminui¢gao do
desempenho funcional de importantes atividades, sendo um dos fatores
limitantes ao desempenho motor pés AVC (Pack S., Patten C., 2008).
Adicionalmente a fraqueza muscular, o controle muscular seletivo pode estar
prejudicado em individuos com hemiparesia crénica durante a realizagédo de
movimentos ativos. Isso € evidenciado pelo fato de que pacientes com
hemiparesia cronica exibem modificagbes na morfologia musculo-neural, as
quais sustentam a deficiéncia de forca muscular. Existe uma expressiva
diminuicdo no numero total de unidades motoras, baixas taxas de disparo e
padrbes anormais de despolarizagdo muscular no hemicorpo acometido
(Segura & Sahgall, 1981). Essas modificagbes podem ser decorrentes da
lesao inicial e reforcadas pelos padrées anormais de postura € movimento
mantidos em longo prazo (Hammond et al., 1988).

O retorno da fungdo em individuos com hemiparesia esta relacionado
a plasticidade adaptativa nas regides motoras encefalicas, corticais e
subcorticais, em especial daquelas que permaneceram ilesas (Lieper et al.,
2000). A terapia orientada a tarefa (TOT) baseia-se no re-treinamento de
atividades funcionais por meio da utilizagdo e inter-relacdo de multiplos
sistemas, incluindo o musculo-esquelético, o perceptivo e o cognitivo
(Schaeter, 2004). Sua aplicagdo deve-se a capacidade que possui em
promover modificagdes morfofuncionais no tecido adjacente a leséo,
estimular a formagado de novas sinapses, bem como reforga-las e por fim,
modificar as areas de representagdo nos mapas corticais (Adkins, D. L. et
al., 2006)

O treino orientado a tarefa trabalha com metas claras de
funcionalidade, que podem aumentar a eficacia no processo de reabilitacdo
ap6s AVC, otimiza o aprendizado e favorece a transferéncia da reabilitacido
de componentes motores para outras tarefas funcionais da vida diaria
(Wade, 2009). A abordagem da TOT é focada nas preferéncias do paciente,
realizadas dentro de um ambiente familiar e usando objetos do dia a dia, e
resulta em melhora no desempenho das habilidades do membro superior

apo6s o AVC (Timmermans et al, 2010). Mesmo que o treino orientado a



tarefa seja amplamente utilizado na reabilitagdo apdés o AVC, ainda nao
existe consenso sobre a utilizagdo ou nao de reforco muscular nesses
protocolos. Alguns estudos mostram a utilizagdo da sobrecarga no treino
orientado a tarefa (Morris, 2008, Michaelsen, 2006), no entanto, outras
pesquisas utilizaram o treinamento orientado a tarefa, porém sem uso de
carga (Alon, 2008, McDonnell, 2007).

Embora os programas de reabilitagdo envolvam treino de forgca e de
resisténcia e demonstrem melhora na forca e na recuperagdo de
movimentos amplos (Bourbonnais et al., 2002), a transferéncia do
incremento de forgca para ganho de fungéo/funcionalidade do membro
superior de individuos com hemiparesia crénica € menos evidente. Ainda
que existam evidéncias de que o treino de forca no membro inferior possui
capacidade de melhorar o desempenho motor (Dorsh S, 2012) poucos séo
os estudos que correlacionam a fungdo de membro superior com a fraqueza
muscular, ou mesmo, com o seu fortalecimento. No membro inferior
observa-se que o treinamento de forca promove o aumento da velocidade,
melhora do desempenho motor e da resisténcia durante a marcha, além de
favorecer equilibrio estatico e dinamico, sem, contudo, ocasionar aumento
do tébnus muscular (Bourbonnais et al, 2002; Weiss et al, 2000; Milot et al,
2008).

Dessa forma, considerando a importancia do membro superior na
independéncia e no desempenho das atividades de vida diaria apos o AVC,
sabendo que a TOT resulta em maiores beneficios sobre a fungédo motora e
que a fraqueza muscular esta diretamente relacionada com os déficits
funcionais apés o AVC, o presente trabalho teve por objetivo verificar a
eficacia do fortalecimento em protocolo de terapia orientada a tarefa na
funcdo do membro superior de individuos com hemiparesia crbnica poés
AVC.



2. REVISAO DE LITERATURA - CONTEXTUALIZAGAO

2.1 ACIDENTE VASCULAR CEREBRAL

O Acidente vascular cerebral (AVC) é definido, segundo a Organizagao
Mundial de Saude (OMS), como um quadro clinico resultante da perturbagao
focal ou global da fungdo cerebral, de rapido desenvolvimento,
supostamente de origem vascular, com sintomas que perduram 24 horas ou
mais, ou que levam a morte sem outra causa aparente, a ndo ser de origem
vascular (WHO, 1988).

As classificagcdes existentes para o AVC sao definidas com base na
etiologia do disturbio que acomete a vascularizagdo cerebral. A maioria dos
AVC’s sao de etiologia isquémica (cerca de 80%), e a artéria mais comumente
obstruida é a artéria cerebral média ou suas ramificacdes profundas. Os
eventos hemorragicos ocorrem em menor escala (cerca de 20% dos casos).

O encéfalo é altamente dependente de fluxo sanguineo continuo para o
suprimento de oxigénio e glicose, sendo mais vulneravel ao dano isquémico do
que os outros tecidos. Isto porque a bioenergética cerebral normal tem algumas
caracteristicas especiais, que incluem uma taxa metabdlica alta, estoques de
energia limitados e uma grande dependéncia do metabolismo aerdbio da
glicose. A reducdo da taxa de fluxo sanguineo e ou conteudo arterial de
oxigénio pode afetar gravemente a fungdo cerebral, ocasionar alteragdes
bioquimicas e moleculares e, manifestar-se como sequela neuroldgica (Lipton,
1999, Rodrigo et al., 2005).

O tecido encefalico, submetido a isquemia, passa por uma série de
eventos complexos e intrincados, os quais conjuntamente podem ser
denominados de “cascata isquémica”. Em poucos minutos de oclus&o vascular,
uma sequéncia complexa de eventos fisiopatoldgicos espaciais e temporais
acontece em certa ordem, apresentando importantes inter-relacdes entre si, e
perdurando por varias horas ou dias (Durukan & Tatlisumak, 2007). Decorrente
da falha energética, ocorre despolarizagdo neuronal, excessiva liberagcéo e
falha na recaptacdo do neurotransmissor glutamato, aumento dos niveis
intracelulares de Ca+?, produgédo excessiva de espécies reativas de oxigénio,
deplegdo dos niveis de enzimas anti-oxidantes, produgcdo de acido



araquidénico e mediadores inflamatorios, além da ativacdo de enzimas que
danificam a estrutura das membranas celulares, ocorre perda da
compartimentalizacdo, abalo da homeostase celular e, finalmente, morte
neuronal. Acompanhando as adaptagdes que acontecem nas células
neuronais, também ocorre ativacdo das células da microglia, astroglicose
reativa e rompimento da barreira hematoencefalica (Harukuni & Bhardwaj,
2006; Mehta et al., 2007).

Durante a isquemia, ocorre redugao gradativa do dano tecidual do centro
para a periferia, de forma que o dano maximo ocorre na area central do infarto.
A regiao em torno do foco da lesdo € denominada de “penumbra isquémica” e
normalmente € suprida por vasos colaterais a artéria inicialmente ocluida
(Mehta et al., 2007). Caso o fluxo sanguineo na regiao da penumbra nao seja
restaurado em poucas horas, torna-se parte da regido central afetada pela
isquemia (Green et al., 2003). Os processos de morte celular sao
consideravelmente diferentes nestas duas regides (Smith, 2004). Dentre os
mecanismos caracteristicos da morte celular por isquemia, a necrose e
apoptose parecem atuar de modo importante. O pensamento de que o infarto
cerebral era exemplo classico de necrose foi substituido por outro, em que
necrose e apoptose contracenam em um processo continuo de morte celular
(Unal-cevik et al., 2004, Pagnussat et al., 2007). Enquanto a necrose é mais
evidente na regido central, nas células da penumbra tanto necrose quanto
apoptose, ocorrem com predominancia de apoptose (Smith, 2004).

A Hemorragia Intracerebral (HIC) consiste em um extravasamento
sanguineo esponténeo e agudo do leito vascular para o interior do parénquima
cerebral (Mayer & Rincon, 2005). A HIC comumente acomete os lobos
cerebrais, os nucleos da base, o talamo, o tronco encefalico e o cerebelo
(Qureshi et al.,2007). A ruptura de vasos sanguineos, principalmente as
bifurcagdes de pequenas arteriolas penetrantes que se originam das artérias
basilar, ou cerebrais anterior, média e posterior, normalmente esta associada a
diversos fatores. Dentre esses, destacam-se os processos degenerativos
decorrentes da hipertens&o, da angiopatia amildide, de origem congénita ou do
uso de anticoagulantes orais (Takebayashi & Kaneko, 1983).

Em relacdo as regides adjacentes aos hematomas (decorrentes da

ruptura vascular) podemos constatar a presenca de edema, células em



apoptose e/ou necrose e células inflamatérias (Qureshi et al., 2001). Neste
sentido, o hematoma pode induzir danos morfofisiolégicos em fungcdo da
deformacgédo tecidual mecanica, que acarreta no afastamento de neurdnios de
células gliais (Qureshi et al., 2001), despolarizagdo da membrana, liberacdo de
neurotransmissores e disfungdo mitocondrial (Graham et al, 2000; Qureshi et
al., 2003b, Lusardi et al., 2004). A depender da severidade da referida
disfungdo, pode ocorrer tanto uma supressao metabdlica temporaria (fase de
hibernagéo) quanto um aumento do volume celular e necrose (Qureshi et al,
2009). De modo adicional, uma sequéncia secundaria de eventos € iniciada
pelos produtos da coagulagdo e do metabolismo da hemoglobina, em particular
a trombina, a qual é capaz de ativar células microgliais cerca de 4h apods o
inicio do evento hemorragico. Por sua vez, a microglia ativada libera
mediadores que levam a disfuncdo da barreira hemato-encefalica, ao
surgimento de edema vasogénico e a apoptose neuronal e glial (Nakamura et
al., 2005). Independente da etiologia, o AVC resulta, frequentemente, em
prejuizo das vias sensitivo-motoras (Shap & Brouwer, 1997) caracterizando-se
como uma das principais causas de incapacidade no adulto (Carmichael,
2003).

2.2 PREJUiIZO SENSORIO-MOTOR APOS 0 AVC

Prejuizos sensorio-motores significantes sdo observados em
individuos apos a ocorréncia de um AVC. Estes incluem fraqueza muscular,
fadiga generalizada, perda de controle motor voluntario, espasticidade,
disfuncao cognitiva e sensorial. Aproximadamente 65% dos sobreviventes de
um AVC apresentam hemiparesia no primeiro ano apos o evento cérebro-
vascular. Entre 73% e 88% dos individuos no estagio agudo, apresentam
hemiparesia dos membros inferiores e superiores, 0 que leva a impactos
drasticos no desempenho das habilidades funcionais (Pak S., 2008).

A severidade do AVC e a intensidade do prejuizo sensorio-motor
dependem de uma série de fatores, incluindo o local e a extenséo da lesao
encefalica. A lesdo dos corpos neuronais, das vias de projegao envolvidas no

controle motor e o desenvolvimento do “desuso aprendido” dos segmentos



corporais acometidos sédo as principais causas da perda da funcionalidade
apos o0 AVC (Jorgensen et al, 1995).

A lesao no sistema nervoso central apés o AVC resulta na “Sindrome do
Neurbnio Motor Superior” e, consequentemente, causa modificacdes
excitatorias e inibitérias nos impulsos do trato cortico-espinal e das vias supra
espinais responsaveis por gerenciar a atividade reflexa medular (Sheean,
2002). Alem das vias descendentes, a neurorregulagado da contragdo muscular
depende da interagdo harmoniosa dos interneurdnios, dos neurénios de fungéo
sensorial e dos motoneurdnios da medula espinal. A interrup¢ao dos circuitos
neurais reguladores resulta em prejuizo da integridade funcional do arco reflexo
segmentar e em aumento do tbnus muscular, condigdo denominada de
hipertonia espastica (Satkunam, 2003). Os efeitos de musculos espasticos
sobre o0 posicionamento e o movimento articular podem ser complexos e levar
ao desenvolvimento de diferentes padrdes motores. (Mauritz, 2002).

O comprometimento motor somatico se manifesta do lado oposto ao
da lesdao do cortex cerebral e essa representagdo é conhecida como
hemiparesia ou hemiplegia (Bohannon, 1990; Bohannon, 1995; Andrews &
Bohannon, 2000; Schaecter, 2004). As alteragbes sao observadas tanto no
membro superior quanto no membro inferior apds a lesédo, porém, a fungao
do membro superior permanece entre as deficiéncias fisicas mais
persistentes e significativas no paciente apés AVC, mesmo apds um
programa regular de reabilitagcdo (Nakayama et al, 1994; Teosell & Kolva,
2004).

A fraqueza muscular € um comprometimento neuromotor comum em
uma variedade de desordens neurolégicas centrais e estad relacionada
diretamente a imobilidade, redugcao acentuada da atividade fisica e das
condicdes clinicas sistémicas (Bohannon, 1990 e 1995).

Durante algum tempo, afirmou-se que a fraqueza encontrada em
pacientes com hemiparesia ndo era um mecanismo ‘real’, mas reflexo da
exagerada atividade muscular antagonista, a qual se encontra espastica e,
dessa forma, ndo permitia a agdo adequada dos musculos agonistas do
movimento. Além disso, preconizava-se que a atividade voluntaria resistida
poderia aumentar a manifestacdo da espasticidade nesses pacientes,

resultando em crescente prejuizo motor (Thielman et al, 2004). Hoje se sabe



que a avaliagdo da forga muscular pode ser usada para monitorar o grau de
recuperacao em pacientes hemiparéticos apés AVC (Mercier & Bourbonnais,
2004; Bohannon & Smith, 1987).

2.3 ESTRATEGIAS DE REABILITACAO SENSORIO-MOTORA

Em humanos, ocorre certo grau de recuperagao esponténea apos o
AVC, o qual é mais rapido e pronunciado durante o primeiro més, continua
de forma mais discreta durante os trés primeiros meses e decresce
gradativamente durante os meses seguintes (Hendrickis et al., 2002). Com
relagdo aos processos relacionados a recuperacao motora espontanea, trés
podem ser citados: (a) mudangas na organizagao funcional do tecido cortical
que circunda a area lesada; (b) ativacdo de areas motoras e fibras
corticoespinhas no hemisfério ndo afetado e (c) aumento na ativagao de
areas "primariamente" nao motoras, como Area Motora Suplementar, cortex
parietal inferior, cingulado e insula (Cauraugh & Summers, 2005).

O periodo considerado critico para o tratamento de reabilitagdo, no
qual sao possiveis os maiores ganhos do ponto de vista sensério-motor, é de
até 6 meses apos a lesdo. Todavia, mesmo mediante tratamento, cerca de
60% dos pacientes permanece com algum grau de prejuizo motor e
dependente, ao menos parcialmente, na realizacdo das atividades de vida
diaria (AVD’s) (Henricks et al., 2002; Schaechter, 2004; Stokes, 2004). Isso
ocorre, em parte, porque a recuperagao da fungdo do membro superior, a
qual é critica para o desempenho eficiente e independéncia nas AVD’s, é
mais lenta e/ou complexa do que aquela observada no membro inferior
(Duncan, 1994; Duncan et al., 2004; Levin et al., 2009). O retorno da fungéo
em individuos hemiparéticos esta relacionado a plasticidade adaptativa nas
regides motoras encefalicas, corticais e subcorticais, em especial daquelas
que permaneceram ilesas (Liepert et al., 2000). Estudos realizados em
modelos animais revelam que a execucao de uma tarefa motora promove
plasticidade proporcional ao tempo, continuidade, intensidade e

complexidade da tarefa, sendo especifica para as areas de representagao



encefalica dos segmentos corporais treinados (Monflis et al., 2005; Graziano
et al., 2006).

Embora a recuperagcdo motora seja caracterizada por uma grande
variabilidade interindividual e possa ser influenciada por uma série de fatores
biolégicos e ambientais, existem fortes evidéncias de que os melhores
resultados terapéuticos dependem da escolha e execucdo adequada da
atividade (Michaelsen et al., 2006; Thielman et al., 2004), intensidade e
frequéncia do tratamento, assim como, do inicio precoce da reabilitagdo
(Huang et al., 2009). Sabe-se que a experiéncia € capaz de produzir
mudangas plasticas em encéfalos de animais adultos saudaveis e apos
les&o (Pagnussat et al., 2012; Mestriner et al., 2010; Kleim et al., 2003). Isso
porque o tratamento de reabilitacdo apds lesbes encefalicas provoca
reorganizagao no tecido cortical adjacente e alteracdo dos mapas corticais
(Adkins et al., 1996), aumento da expressao de proteinas e modificagbes na
morfologia dendritica (Gonzales et al., 2003). Essa tendéncia das sinapses e
dos circuitos neuronais se modificarem devido a atividade esta diretamente
relacionada a recuperagcdo motora das fungdes perdidas e € denominada
‘neuroplasticidade’ (Cauragh & Summers, 2005). Dados experimentais,
obtidos em modelos animais, demonstram que o0 aumento da sintese
protéica, a sinaptogénese e a reorganizagdo dos mapas corticais ocorrem,
nessa ordem, de forma crescente e coordenada ao longo do tempo,
objetivando a aquisi¢ao e aperfeicoamento motor (Adkins et al., 2006).

Por meio do treinamento de uma atividade motora, observa-se que a
topografia das representagdes corticais € alterada (Karni et al., 1998). Os
segmentos envolvidos nos movimentos realizados na tarefa aprendida séo
representados com maior extensdao na regiao cortical. Além disso, o
aprendizado de novas tarefas também é acompanhado por aumento na
densidade sinaptica nas camadas Il/lll do cortex motor (Nudo et al., 2001;
NUDO, 1999; Nudo & Friel, 1999).

A capacidade de recuperacao das assimetrias motoras depende, em
parte, do grau de supressio do uso do segmento corporal acometido (Nudo
et al, 1996). Os principais objetivos da reabilitagdo do paciente neuroldgico
sdo de maximizar a independéncia funcional nas AVDs e minimizar a

imobilizacdo de longo prazo e as incapacidades motoras (Pak & Patten,
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2008). A ciéncia da reabilitagdo tem hoje diversas formas de tratamento
baseada em evidéncias, no entanto, ndo ha um consenso sobre qual terapia
seria a melhor para o paciente com comprometimento neuromotor apés AVC.
Por exemplo, na reabilitacdo do membro superior, a terapia de contencgao
mostra bons resultados para a recuperacao da destreza, mobilidade da mao
e reorganizagédo cortical (Peurala et al, 2012), a terapia de treinamento
bilateral mostra evidéncias de melhora da forca de preenséo e destreza do
braco parético (Coupar et al, 2010), a terapia do espelho suporta evidéncia
para melhora da funcdo motora da extremidade superior, melhora na
execugao de AVDs e reducgéo da dor (Thieme et al, 2012), a terapia robdtica
evidencia melhora do controle motor e funcionalidade do membro superior
parético (Prange et al, 2006; Mehrholz et al, 2012).

Sabe-se que a experiéncia comportamental especifica (treinamento em
movimentos orientados a tarefa, como alcance e preenséo de objetos) posterior
a lesdo encefalica experimental (Nudo et al., 1996) resultam na modificagéo
dos mapas de representagao corticais, no incremento do numero e efetividade
das sinapses (Kleim et al., 1997; Kleim et al., 1998) e promovem a recuperagao
motora e/ou funcional (Nudo, 2003; Ward et al., 2003). Essa “plasticidade
adaptativa” ocorre de forma proporcional ao tempo e continuidade do treino e é
especifica para os grupos musculares solicitados durante a execugéo da tarefa
treinada, ndo ocorrendo em mesma proporg¢ao pelo simples aumento do uso
muscular, como, por exemplo, na execugao de atividade repetitiva (Vazquez et
al., 2004; Monfils, et al., 2005; Graziano, et al., 2006).

A terapia orientada a tarefa baseia-se no re-treinamento de atividades
funcionais por meio da utilizacdo e inter-relacdo de multiplos sistemas,
incluindo o musculo-esquelético, perceptivo e cognitivo. Estudos de
neuroimagem sugerem que os ganhos funcionais obtidos por meio do
treinamento  orientado a tarefa possivelmente sejam devido ao
restabelecimento do controle exercido pelo cortex sensério-motor ipsilateral a
lesédo. Nesses casos, ocorreria um aumento na atividade no cértex sensério-
motor primario ipsilesional e uma redistribuigdo da atividade em diversas areas
da rede sensorio-motora (Schaechter, 2004).

Através de uma revisao sistematica, Timmermans et al. (2010) relata

que trabalhos que envolvem a TOT para membro superior pés AVC utilizam
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diferentes tipos, duragdes e intensidades de intervencédo, o que dificulta a
comparagao dos efeitos dos tratamentos, ndo existindo consenso sobre a
utilizagcado da carga como um aspecto de sobrecarga. Entretanto, recomenda-se
que sejam contemplados no protocolo de exercicios orientados a tarefa, quinze
componentes de movimento:
1. Movimentos funcionais: tarefas que ndo simulam,
necessariamente, atividades de vida diaria, que podem ocorrer
em unico plano de movimento ou envolver uma Uunica
articulagao, (ex. flexdo/extenséo da articulagdo glenoumeral no
plano sagital na tarefa de empilhamento de blocos ou encaixe
de pinos);
2. Objetivo funcional claro: Definir uma meta que contemple a
realizacdo de atividades de vida diaria (ex. lavar louga, vestir-
se, atividades de higiene, etc.);
3. Pratica centrada no paciente: os objetivos da terapia sao
definidos pelo proprio paciente, incluindo assim as preferéncias
e necessidades escolhidas por ele;
4. Sobrecarga: treinamento que exceda a capacidade muscular
e metabolica basal do paciente. Modificar o tempo total gasto
na atividade, numero de repeticoes, dificuldade, intensidade,
carga e tempo de repeticao e total da tarefa.
5. Uso de objetos da vida real: tarefa com uso de objetos reais
do cotidiano (ex. uso de talheres, escova de cabelo e outros);
6. Contexto especifico do ambiente: ambiente especifico para o
treinamento, que imite o ambiente natural do paciente na
execucao de uma tarefa, a fim de incluir informacgdes sensoriais
e de percepgdes cognitivas reais da vida diaria e da tarefa;
7. Progressdo na tarefa: tarefas com nivel de dificuldade
crescente que acompanhem a melhora dos pacientes, para
manter os desafios e exigéncias no aprendizado;
8. Variedades de exercicios: oferecer uma variedade de tarefas
para favorecer a aprendizagem e experiéncias em varios
movimentos e contextos, e que exijam a resolugdao de

diferentes problemas;
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9. Feedback: durante as tarefas dar informagdes especificas
sobre o desempenho e melhora na aprendizagem motora do
paciente, a fim de fornecer motivagao no treinamento;

10. Movimento executado em multiplos planos e eixos: tarefas
que incluam mais de um grau de liberdade de movimento e,
que sejam multi-articulares;

11. Pratica total de habilidades: treino de habilidades em sua
totalidade, com ou sem a pratica precedente de componentes
motores isolados necessarios para a tarefa total;

12. Carga de treino personalizada ao paciente: treinamento que
atenda as metas individuais de resisténcia, coordenacéo,
carga, considerando sempre as capacidades do paciente.

13. Pratica aleatéria: em cada sessédo de treino, distribuir a
ordem em que o0s exercicios sao executados de forma
aleatéria;

14. Pratica distribuida: treinamento com periodos de descanso
suficientemente longos para recuperagao;

15. Tarefas bilaterais: tarefas que incluam os dois membros
superiores em sua execugao.

Em relacdo a forca muscular e fraqueza desenvolvida apés o AVC, por
meio das pesquisas desenvolvidas, algumas diretrizes puderam ser tracadas
com base em achados experimentais clinicos. O uso de exercicios de
fortalecimento muscular € comumente aceito como um excelente método para
treinamento de forga em individuos sadios, mas muitas vezes é questionado e
discutido quando o enfoque sdo os beneficios do treino de resisténcia em
pacientes com alteragcbes do tébnus muscular (Miller & Light, 1997). O
treinamento de forga apdés o AVC é amplamente reconhecido como parte
importante de um programa de reabilitagdo. Estudos mostram que a forga
muscular contribui significativamente para a recuperacao do déficit motor apés
AVC, apresentando forte impacto sobre a reinsercdo destes individuos na
sociedade, melhorando sua qualidade de vida (Hill TR. et al, 2012). Estudos
atuais tém demonstrado que o fortalecimento muscular na reabilitagdo do
paciente com hemiparesia crénica € capaz de aumentar a funcionalidade, sem

aumentar a hipertonia espastica (Ada et al, 2006; Harris & Eng. 2010, Flansbja
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et al., 2012).

A diminuicdo da forga muscular observada em pacientes com
hemiparesia crénica ndo ocorre de forma homogénea, ou seja, alguns grupos
musculares apresentam-se mais enfraquecidos do que outros (Bohannon &
Smith, 1987). Atualmente, a fraqueza muscular, especialmente no membro
superior, € reconhecida como um fator limitante na recuperagdo de pacientes
apos AVC e esta diretamente relacionada as dificuldades no desempenho e
independéncia nas AVDs (Northrop et al, 2003; Patten et al, 2004; Zackowski et
al, 2004; Harris & Eng, 2007). Dentre os grupamentos musculares sinergistas
na produgao de movimentos funcionais do membro superior, os graus de forga
produzidos por contragdo isométrica voluntaria maxima na preensao palmar e
na flexdo do ombro sédo considerados, de forma interdependente, como os
principais preditores da funcdo do membro superior em pacientes apés AVC
(Nascimento et al, 2012; Mercier & Bourbonnais, 2004).

Embora uma série de estudos tenha examinado a relacdo entre
fortalecimento muscular e recuperagao motora em individuos com hemiparesia
cronica, grande parte dessas investigacbes foca a habilidade motora em
tarefas que envolvem o membro inferior acometido. Poucos s&o os estudos que
correlacionam funcdo de membro superior com a fraqueza muscular, ou
mesmo, com o seu fortalecimento. No membro inferior observa-se que o
treinamento de forca promove a aumento da velocidade, melhora do
desempenho motor e da resisténcia durante a marcha, além de favorecer
equilibrio estatico e dinadmico, sem, contudo, ocasionar aumento do ténus
muscular (Bourbonnais et al, 2002; Weiss et al, 2000; Dorch S. et al, 2012). A
forca também esta diretamente relacionada a eficiéncia do sistema
neuromuscular e a fungdo da unidade motora na produgéo de forgca muscular.
Os aumentos iniciais de for¢ca durante as primeiras oito ou dez semanas do
programa de treinamento de carga podem ser atribuidos principalmente ao
aumento da eficiéncia neuromuscular. O treinamento de carga aumenta a
eficiéncia neuromuscular de trés maneiras: (1) ocorre um aumento da
quantidade das unidades motoras recrutadas; (2) ocorre um aumento na
velocidade de disparo de cada unidade motora e (3) ocorre o aumento na

sincronizagao da unidade motora em disparo (Bandy et al,1990).
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A evidéncia sobre a efetividade das terapias visando a recuperagao da
funcdo do membro superior parético apés AVC é escassa na literatura, uma vez
que grande parte dos estudos utilizam medidas de resultado pouco adequadas
e amostras heterogéneas (Van Der Lee et al, 2001).Varias intervengdes
mostraram resultados positivos na populacdo estudada, porém os ensaios
clinicos randomizados n&o sao de grande qualidade, pois geralmente falta nos
estudos alocagao secreta dos sujeitos, avaliagdo por examinadores alheios aos
grupos experimentais e analise dos dados por intengdo de tratar. Apesar da
baixa evidéncia dos estudos, alguns tratamentos mostram uma recuperagao
motora promissora, particularmente aqueles focados em alta intensidade e na
pratica especifica e repetitiva da tarefa (Langhorne et al 2009).

Tanto o uso do treinamento orientado a tarefa quanto do fortalecimento
produzem efeitos benéficos. Entretanto, tem sido demonstrado que a tarefa
funcional resulta em maiores beneficios sobre a fungdo para pacientes que
apresentam maior comprometimento motor (Thielman et al, 2004). Entendendo
que com a associag¢ao de fortalecimento muscular e tarefas funcionais poder-
se-ia induzir modificagdes adaptativas corticais e subcorticais como resultado
da natureza da tarefa que envolve aspectos cognitivos junto com aspectos
motores, a hipotese de trabalho do projeto desta dissertagédo foi de que com o
fortalecimento na terapia orientada a tarefa, o ganho nas atividades do membro
superior seria maior do que com o treinamento funcional sem carga. Dessa
forma este trabalho teve por objetivo verificar a eficacia do fortalecimento em
protocolo de terapia orientada a tarefa na funcdo do membro superior de
individuos com hemiparesia crénica pos-AVC. O desfecho principal avaliado foi
com base na variavel TEMPA (Test d’Evaluation dés Membres Superieurs dés
Personnes Agées) que analisa a capacidade funcional. Os desfechos
secundarios foram a forca dos musculos flexores de ombro, a forgca de
preensao manual, a amplitude ativa de movimento do ombro, a qualidade do
tébnus muscular e a recuperagao motora.

A associacdo entre terapia orientada a tarefa e fortalecimento da
extremidade superior em individuos com hemiparesia crénica tem sido pouco
investigada. Assim, estudos complementares sobre o tema sdo de interesse

clinico e cientifico.
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Os resultados obtidos serao apresentados e discutidos no artigo a seguir

baseados na metodologia descrita em anexo (C).
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Abstract

Background: Task-oriented therapy (TOT) has been used in individuals with chronic
hemiparesis after stroke with good results, however, there is no consensus on the use of
strengthening exercises load in TOT protocols. Objective: The present study aimed to
verify the effects of load on TOT in the recovery of upper limb function in individuals
with chronic hemiparesis after stroke. Methods: Thus, we conducted a randomized,
single blinded study. Twenty subjects with chronic hemiparesis were included and
randomly divided into two groups: TOT group that performed the task-oriented therapy
without load and TOT ST group that performed task-oriented therapy with load
resistance. Therapy sessions were approximately 30 minutes, 2 times per week, over six
weeks in a total of 12 sessions. As the primary outcome we used The Upper Extremity
Performance Test (TEMPA). Secondary outcomes were shoulder flexor strength and
handgrip force, active range of motion of the shoulder, motor recovery (Fulg-Meyer
Scale) and quality of muscle tone (Modified Ashworth Scale). Measurements were
performed before the initiation of treatment and after six weeks of intervention. Results:
The results of both groups showed improvements in functional activities after training,
however TOT ST group showed significantly greater variation in scores relating to
unilateral tasks in total score (p=0,041; U=23.0) as well as in the quality aspects of
bilateral movements (p=0,049; U=24.5). TOT ST group obtained higher gain in muscle
force of shoulder flexors (p=0,001; U=0.0001), and handgrip (p=0,05; U=25.0), active
range of motion (p=0,015; U=18.0), and Fulg-Meyer (p=0,001; U=5.5) when compared
with TOT group. Conclusion: Both groups showed no changes in muscle tone. Based on
these results it is possible to affirm that muscle strength training is a pivotal aspect
which is able to intensify the upper limb rehabilitation, as demonstrated by the superior
scores achieved by the TOT ST group in the most of the evaluated parameters.

Keywords: Stroke; Physiotherapy, Motor Skills, Hemiparesis; Upper Limb, Strength
Training.

Methods: This is a controlled trial with blinded outcome comparing
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Introduction

Chronic diseases are the major cause of death and disability worldwide. Among these
disorders, stroke is the leading cause of long-term physical impairment '. The most
prominent motor deficit after stroke is paresis of the side of the body contralateral to the

cerebrovascular event which can permanently affects the arm-hand performance *~.

The contemporary research has evidenced the weakness as one of the most important
primary impairment in persons poststroke that compromise many meaningful daily
tasks and greatly affects participation and quality of life of individuals with hemiparesis
¢ Weakness has been reported for torque generation about elbow ’, shoulder ®, fingers
and thumb ° and can be a consequence of an abnormal motor activation and physical
inactivity '°. A disabling stroke combined to a sedentary lifestyle accelerates sarcopenia,
fat infiltration in the paretic limb and magnifies the usual age-associated loss of fat-free

mass, which consequently lead to functional deficits '*''.

The muscle strength decreased can occur as a consequence of structural and functional
changes in spastic muscles. These modifications include altered muscle fiber size and
fiber type distribution, proliferation of extracellular matrix material, increased stiffness

of spastic muscle cells and inferior mechanical properties of extracellular content '™ 2.

Traditionally, strengthening or high-intensity resistance training has often been excluded
from neurorchabilitation °. In the chronic phase after a stroke strengthening
interventions can maximize the capacity for voluntary neuromuscular activation and this
increased muscle strength might able to promote functional improvement and

potentially change quality of life without negative side effects '*'°.

There are several convincing evidences that documents the effectiveness of task-
oriented training as a neurological treatment approach '“'®. An ideal task-oriented
protocol should be composed by unilateral and bilateral activities toward a clear
functional goal similar to activities of daily living using real-live objects and performed
in a context-specific environment '°. Although the resistance training could be an
effective training method to improve and maintain muscle strength in a short and long-
term perspective in stroke rehabilitation '*, a patient-customized training load is not

always a part of the task-oriented rehabilitation program .
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Considering that poststroke patients are likely to benefit from rehabilitation
interventions that maximize the capacity for voluntary neuromuscular activation, the
aim of this study was to determine the effectiveness of the patient-customized training
load as a part of the task-oriented upper-limb rehabilitation program in individuals with
chronic hemiparesis. We hypothesized that task-oriented training combined to a
personalized strength program could be more effective in improving muscle strength,

motor and functional recovery in a short-term perspective of the stroke rehabilitation.
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Methods

Participants

This prospective, randomized trial was registered and allocated by Brazilian
Clinical Trials Registry and included concealed randomization and blinded assessments.
In all, 430 adults with chronic hemiparesis were screened and 20 of them were recruited
from two medical centers during 18 months (Figure 1). Participants provided informed
written consent to a protocol approved by the Universidade Federal de Ciéncias da
Satde de Porto Alegre Human Research Ethics Committee (protocol number 11-826).
The inclusion criteria were: (1) time since the onset of a unilateral stroke ranging
between six months and five years (chronic stage); (2) ability to comprehend simple
instructions (Mini-Mental State Examination with a minimum score of 20) 20, (3) no
pain, contractures, or severe weakness in shoulder muscles (< 3 in the Manual Muscular
Testing); and (4) not submitted to other upper-limb rehabilitation programs. Participants
were excluded if they had: (1) other neurological, neuromuscular, or orthopedic disease;
(2) severe comorbidities; or (3) severe spasticity (> 3 points according to the modified

Ashworth scale) 2!,

Study Design

This study involved a period of intervention of 6 weeks of task-oriented with or
without strength training. Patients were matched based on the muscle shoulder flexors
force assessed by means of load cell (Miotec, Brazil) measurement. The allocation
schedule was generated and concealed in sequentially numbered, sealed, opaque
envelopes. Random assignment was computer generated by a physiotherapist who was
not involved in patient selection. Participants were randomly assigned to two
intervention groups: Task-Oriented without strength training (TOT, n=10) or Task-
Oriented with strength training (TOT ST, n=10).

Baseline evaluation and post-intervention measures were performed by a
research assistant blind to group allocation. Participants received a 30-minute therapist-

supervised home rehabilitation program two times per week along six weeks (total of 12
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sessions). Each session began with a period of stretching and passive range of motion of
the hemiparetic upper limb. Rehabilitation exercises were performed with subjects
seated in a chair, which allowed for a posture in which knees and hips were maintained
at 90°. We used a special belt to restraint trunk and avoid compensatory movements '™
2. The load determination was based on the maximal force production of shoulder
flexor muscles and remained at 60% of the predicted value during the rehabilitation

period .

Intervention

The rehabilitation protocol were consisted of five task-oriented movements
which were chosen to meet the following criteria: unilateral and bilateral functional
exercises, directed toward a clear activity of daily living goal, performed in a context-
specific environment using real-life objects manipulation, and exercised in multiple
movement planes. Rehabilitation exercises simulated the following activity of daily
living: hair brush, wear scarf, feed, handle a coffee pot and put a pot on high closet. All
activities were performed in increasing difficulty levels (progression in ROM according
to the patient capacity), were followed by feedback on the exercise performance, and
were patient centered. Both groups received the same number and frequency of
sessions, which consisted of 10 repetitions of the same movement with a three-minute
resting period between them. TOT and TOT ST groups performed all the five tasks
each day, in a random practice. Patients from TOT ST group performed all tasks with

load resistance put in the arm as a bracelet or into the handling jar.

Therapists received training by the same instructor and used similar verbal cues
for patients in both groups. Blood pressure and heart rate measurements were measured

at rest and after the rehabilitation protocol.

Outcome Measures

The primary clinical outcome for the improving the upper limb performance in
unilateral and bilateral activities was the Test d’Evaluation des Membres Superieus des

Personnes Agées (TEMPA) **. This test was used to evaluate the performance of the



28

upper limb in the completion of functional activities. The Brazilian version of the
TEMPA is a protocol for the observation of upper limb performance composed of eight
standardized tasks, four bilateral and four unilateral ones, which represented daily
activities. Each task was evaluated by three criteria: speed of execution, functional
levels, and analyses of the performed tasks. The functional level refers to the
individual’s autonomy in each task measured on a four-levels scale, as follows: (0) were
successfully completed without hesitation or difficulty; (-1) were completed, but with
some difficulty; (-2) were partially executed or some steps were performed with
significant difficulty; and (-3) failed to be completed, even if any degree of assistance
was offered. The analyses of the performed tasks quantified the difficulties experienced
by the subjects according to five dimensions related to upper extremity sensory motor
skills: strength, range of motion, precision of gross movements, prehension, and
precision of fine movements. The total scores were determined by adding the scores
obtained for both the unilateral and bilateral tasks. The higher score represents the best
performance, ranging from zero to -150. Adequate reliability has been reported for

adults with hemiparesis [23].

Secondary outcome measures included shoulder and grip strength (kg and
pounds, respectively), active shoulder range of motion (ROM) (degrees), motor
recovery of the upper limb, and muscle tone. Three grip and shoulder strength measures
were taken using the Jamar® dynamometer and load cell, respectively, with
standardized positioning and instruction. The highest score was retained. Standard
goniometry was used to measure active shoulder ROM at the flexion shoulder. Motor
recovery of the upper limb was evaluated using the upper-extremity session of the Fugl-

2526 EM includes four motor sub-items relevant to the

Meyer (FM) assessment scale
involved UP: (1) shoulder/elbow/forearm, (2) wrist, (3) hand, and (4) speed
coordination. Each item was rated on a three-point scale (O=cannot perform; 1=partially
performed; 2=fully performed) for a 66-point maximum. The modified Ashworth scale

21
was used to evaluate muscle tone.

Statistical Analysis

The sample size was determined to detect group differences of 2 points in the
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primary clinical outcome scale (20% of TEMPA scores), with 80% of power with a two-
tailed significance level of 0.05. The whole analysis was by intention to treat. Results
are presented as median (min-max) or mean =+ standard deviation (SD). Data normality
was tested using the Shapiro-Wilk test, and the homogeneity of variance was tested by
Levene’s statistic. Mann-Whitney U-test and Independent Samples t-Test were used for
nonparametric and parametric data analysis between groups, respectively.
Wilcoxon Signed Rank Test and Paired T-tests were performed to determine differences
within groups. SPSS® 16.0 (Statistical Package for the Social Sciences, Inc., Chicago,

USA) was used for data analysis. Significance was set at p < 0.05.
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Results

Study Sample

A total of 430 patients were screened, of whom 20 met the study criteria. These
patients were randomly allocated in the two experimental groups, as follows: 10 to
Task-Oriented group (TOT, n=10) and 10 to the Task-Oriented with Strength Training
group (TOT ST, n=10). All patients completed the proposed protocol and were

conducted to the revaluation (as depicted in Figure 1).

Participants Characteristics

The subjects' characteristics are shown in Table 1. In summary, the mean age of the total
study sample was 70.4 + 7.83 years, and 13 were women and 7 were men. Mean time
post-onset was 41.4 £ 11.89 months. In 75% of the sample, stroke occurred in the left
hemisphere, affecting the right side of the body. Attribute data were similar between
groups and at baseline, TOT and TOT ST had no different measures in any evaluated

aspects (Table 2 and 3).

Primary Outcome Measure
The Upper Extremity Performance Test (TEMPA)

The main analysis of between groups data for primary outcome measure showed
that TOT ST group had the largest change in the bilateral functional graduate (p=0.049)
and in the unilateral total score tasks analysis (p=0.041) when compared to TOT group.
A secondary, but relevant data, indicate that scores obtained by TEMPA significantly
improved in both groups throughout the intervention period. When analyzing within-
group scores, either the TOT as the TOT ST groups showed improvements in all

revaluation scores (Table 2).
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Secondary Outcome Measures

The main analysis of between groups data for secondary outcome measure
showed that TOT ST group improved markedly when compared to TOT group in most
of the parameters evaluated. The revaluation scores were superior for strength measures
of shoulder flexors (p=0,001) and hand grip force (p=0,05) in the TOT ST when
compared to TOT group. Similarly, the active shoulder range of motion (p=0.015) and
the parameters evaluated by means of Fugl-Meyer Scale (p=0.001) were superior in the

TOT_ST group.

No difference were observed between groups in the muscle tone evaluation at
the end of the treatment, as evaluated by means of the modified Ashworth scale. No
effect of time was observed in this same variable (pre versus post intra-group

evaluation).
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Discussion

The findings of this study support the hypothesis that task oriented combined
with strength training is more effective than task oriented alone for inducing
neuromuscular adaptations that enhances power production, motor and functional
recovery in the chronic phase after stroke. Although both groups showed significant
improvement after treatment, the main analysis between groups demonstrated superior
performance in the TOT ST group regarding the functional graduation of bilateral tasks
and unilateral total score of TEMPA, shoulder flexors force, handgrip strength, shoulder
active range of motion as well as components of motor function assessed by means of

Fugl-Meyer scale.

In recent years, task-oriented therapy has been widely used for the rehabilitation

19 .
Several studies have

of patients in the acute or chronic stage after stroke
demonstrated greater benefits of task-related training on motor and functional recovery
of upper and lower limbs than rehabilitation through conventional exercises, performed

without functional goals '* 2%

. The task-oriented therapy approach meets the
individuals preferences and has been shown to increase motor skills in the upper limb
after stroke **. The effectiveness of task-oriented training is evident in the lower limb
rehabilitation, when gait is practiced using a functional approach *'. Intensive muscle
training associated with the practice of cognitive-motor activities can induce
improvement in gait, gait-related tasks, and walking competency than usual practice

after stroke 322

In the present study, we observed improvement in functional activities in both
groups (TOT and TOT_ST) after training, as assessed by means of the primary outcome
measure scale (TEMPA). However, the main analysis between groups showed a
significantly greater variation in scores of unilateral tasks, as well as in aspects related
to the quality of bilateral movements in the TOT ST group. It is well known that
learning a new motor skill involves changes in the expression of proteins, growth
factors, synaptogenesis and reorganization of cortical maps, and that these changes are
directly proportional to the complexity of the learned task and level of motor activity

required **?’.
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At the end of the rehabilitation program, we observed significant strength gains
for both groups (TOT and TOT ST). Strength training performed by the TOT ST group
was more effective for force improvement in the shoulder flexors and in the handgrip
muscles, as expected. Muscle strengthening using isotonic exercises induces significant
effect on grip strength and increases the functionality in patients in the subacute and
chronic phase after stroke, and appears to be more favorable for people with moderate
sensorimotor damage, with no adverse effects such as pain or increase of muscle tone **.
Although studies addressing the upper limb were scarce, it has been shown that the
inclusion of strengthening exercises for lower limb rehabilitation after stroke results in

increased strength, speed and quality of movement **'

, increased static and dynamic
balance and motor performance **, and do not change muscle tone in the trained

41
segment .

The muscle groups chosen for assessment and training here were selected taking
into consideration that relative forces for shoulder flexion and handgrip are the best
predictors of the upper limb function after stroke *****. Thus, considering the increased
strength gain, it was expected that the enhance in active ROM was higher in the
TOT _ST group. The active ROM is usually impaired in patients with hemiparesis as a
result of muscle weakness, abnormal and synergistic patterns of muscle recruitment and

is extremely important for motor function in the upper limb ***’.

Regarding the motor function evaluation, assessed by means of Fulg-Meyer
scale, it was observed that the TOT ST group showed higher variation in scores on
revaluation when compared to TOT. This scale is the main tool used for measurement of
motor impairment after stroke and assesses the presence of isolated versus synergistic
patterns of movement *’. This leads us to assume that the task-oriented training, when
performed together with strength training, is more effective for the rehabilitation of

upper limb motor function than task-related training alone.

The main limitation restricting our results for the broader chronic stroke patients
community is the relatively small sample size used here. This is first reason for the
impossibility to generalize the results. Second, no long term evaluation was made.
Further studies might verify the long-term effect of task-oriented associated to strength

training on motor and activity improvements.
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The task-oriented therapy is based on the practice of functional activities performed in
the real context that aims to acquire strategies for motion control to solution motor
problems. The task-oriented training works with clear functional goals, which can
increase efficiency and effectiveness in rehabilitation after stroke, optimizing learning
and encouraging the transfer to tasks of daily living **. In this study, we presented
positive results of task-related training for the rehabilitation of upper limb in chronic
stroke subjects. We demonstrated that muscle strength training is a pivotal aspect which
is able to intensify the upper limb rehabilitation, as demonstrated by the superior scores
achieved by the TOT ST group in the most of the evaluated parameters. This
investigation also aimed to contribute for the evidence-based practice and we believe
that this findings have important implications for the approach in stroke rehabilitation
physiotherapy. Clearly, more experimental studies are need to clarify the long-term

effects of task-oriented strength training for chronic stroke patients.
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Figure 1. Subject Recruitment and Attrition Flowchart.
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5 CONCLUSAO GERAL

Ambos os protocolos de intervencao propostos resultaram em recuperacao da
funcionalidade motora e ganho de forgca muscular. De acordo com nossos
resultados, podemos concluir que o acréscimo de carga na terapia orientada a
tarefa foi capaz de induzir melhora mais pronunciada em todos os aspectos
avaliados, sem causar dor, desconforto ou aumento da hipertonia espastica. Dessa
forma, o fortalecimento muscular do membro superior, desde que utilizando carga
prépria para cada individuo, € uma alternativa eficiente no processo de recuperacao

das habilidades funcionais em pacientes com hemiparesia crénica pos AVC.
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ANEXO A
Normas de formatacao do periédico
Clinical Reabilitation

Clinical Rehabilitation is a highly ranked, peer reviewed scholarly journal. It is a multi-
professional journal covering the whole field of disability and rehabilitation, publishing
research and discussion articles which are scientifically sound, clinically relevant and
sometimes provocative.

The journal acts as a forum for the international dissemination and exchange of
information amongst the large number of professionals involved in rehabilitation.

The leading journal in its field, Clinical Rehabilitation combines clinical application of
scientific results and theoretical aspects in an ideal form. It gives high priority to
articles describing effectiveness of therapeutic interventions and the evaluation of
new techniques and methods.

1. Peer review policy

The journal's policy is to obtain at least two independent reviews of each article. It
operates a double-blind reviewing policy in which the reviewer's name is always
concealed from the submitting author; authors may choose to reveal their name but
the journal otherwise leaves the article anonymous. Referees will be encouraged to
provide substantive, constructive reviews that provide suggestions for improving the
work and distinguish between mandatory and non-mandatory recommendations.

All manuscripts accepted for publication are subject to editing for presentation, style
and grammar. Any maijor redrafting is agreed with the author but the Editor's decision
on the text is final.

2. Article types

The journal publishes original papers, systematic reviews, Rehabilitation in Practice
articles correspondence relating to published papers and short reports. Other article
types should be discussed with the editor before submission.

2.1 Summary of manuscript structure:
« Atitle page with names and contact details for all authors
e Astructured abstract of no more than 250 words (the website checks this)

e The text (usually Introduction, Methods, Results, Discussion)
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o Clinical Messages (2-4 bullet points, 50 words or less)

o Acknowledgements, author contributions, competing interests and funding
support

« References (Vancouver style)
» Tables, each starting on a new page
e Figures, each starting on a new page
o Appendix (if any)
Please note that short reports follow a different format:

e The main text of a short report will usually be between 1000 and 1500 words
in length.

o A short report should have sufficient key references to cover all important
points, but no more and usually there will be a maximum of 15 references.

« Tables and figures can be very efficient and effective ways of presenting data.
A short report will usually have no more than three tables and figures (in
total) and most will be restricted to two.

3. How to submit your manuscript

Before submitting your manuscript, please ensure you carefully read and adhere to
all the guidelines and instructions to authors provided below. Manuscripts not
conforming to these guidelines may be returned. If you would like to discuss your
paper prior to submission, please contact the Editor (Derick Wade) at:
clinical.rehabilitation@sagepub.co.uk

Clinical Rehabilitation has a fully web-based system for the submission and review of
manuscripts. All submissions should be made online at the Clinical Rehabilitation
SAGETRACK website:

http://mc.manuscriptcentral.com/clinrehab

Note: Online submission and review of manuscripts is now used for all types of
papers.

New User Account

Please log onto the website. If you are a new user, you will first need to create an
account. Follow the instructions and please ensure to enter a current and correct
email address. Creating your account is a three-step process that takes a matter of
minutes. When you have finished, your User ID and password is sent immediately via
email. Please edit your user ID and password to something more memorable by
selecting 'edit account' at the top of the screen. If you have already created an
account but have forgotten your details type your email address in the 'Password
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Help' to receive an emailed reminder. Full instructions for uploading the manuscript
are provided on the website.

New Submission

Submissions should be made by logging in and selecting the Author Centre and the
'Click here to Submit a New Manuscript' option. Follow the instructions on each page,
clicking the 'Next' button on each screen to save your work and advance to the next
screen. If at any stage you have any questions or require the user guide, please use
the 'Get Help Now' button at the top right of every screen. Further help is available
through ScholarOne's® Manuscript CentralTM customer support at +1 434 817 2040
x 167 or email the editor with your manuscript as an attachment(s) and write a note
to explain why you need to submit via this route.

To upload your files, click on the '‘Browse' button and locate the file on your computer.
Select the designation of each file (i.e. for review — the main text, tables etc — or for
the editor only, which is for the title page and any other files such as previous reviews
or cosely related articles) in the drop down menu next to the browse button. When
you have selected all the files you wish to upload, click the 'Upload Files' button.

Review your submission (in both PDF and HTML formats) and then click the Submit
button

You may suspend a submission at any point before clicking the Submit button and
save it to submit later. After submission, you will receive a confirmation e-mail. You
can also log back into your author centre at any time to check the status of your
manuscript, but not to change it.

Please ensure that you submit editable/source files only (Microsoft Word or RTF) and
that your document does not include page numbers; the SAGETRACK system will
generate them for you, and then automatically convert your manuscript to PDF for
peer review. All correspondence, including notification of the Editor's decision and
requests for revisions, will be by email.

If you would like to discuss your paper prior to submission please contact the Editor:
clinical.rehabilitation@sagepub.co.uk, and if you wish to seek advice on the
submission process please contact the Publishing Editor:
charlotte.jardine@sagepub.co.uk

4. Journal contributor’s publishing agreement

Before publication, SAGE requires the author as the rights holder to sign a Journal
Contributor's Publishing Agreement. SAGE’s Journal Contributor's Publishing
Agreement is a exclusive licence agreement which means that the author retains
copyright in the work but grants SAGE the sole and exclusive right and licence to
publish for the full legal term of copyright. Exceptions may exist where an
assignment of copyright is required or preferred by a proprietor other than SAGE. In
this case copyright in the work will be assigned from the author to the society. For
more information please visit our Frequently Asked Questions on the SAGE Journal
Author Gateway.
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4.1 SAGE Choice

If you wish your article to be freely available online immediately upon publication (as
some funding bodies now require), you can opt for it to be included in SAGE Choice
subject to payment of a publication fee. The manuscript submission and peer
reviewing procedure is unchanged. On acceptance of your article, you will be asked
to let SAGE know directly if you are choosing SAGE Choice. For further information,
please visit SAGE Choice.

5. Declaration of conflicting interests

Within your Journal Contributor’'s Publishing Agreement you will be required to make
a certification with respect to a declaration of conflicting interests. It is the policy of
Clinical Rehabilitation to require a declaration of conflicting interests from all authors
enabling a statement to be carried within the paginated pages of all published
articles.

Please include any declaration at the end of your manuscript after any
acknowledgements and prior to the references, under a heading ‘Conflict of Interest
Statement’. If no declaration is made, the following will be printed under this heading
in your article: ‘None Declared’. Alternatively, you may wish to state that ‘The
Author(s) declare(s) that there is no conflict of interest’.

When making a declaration, the disclosure information must be specific and include
any financial relationship that all authors of the article have with any sponsoring
organization and the for-profit interests that the organisation represents, and with any
for-profit product discussed or implied in the text of the article.

Any commercial or financial involvements that might represent an appearance of a
conflict of interest need to be additionally disclosed in the covering letter
accompanying your article to assist the Editor in evaluating whether sufficient
disclosure has been made within the Conflict of Interest statement provided in the
article.

6. Other conventions
6.1 Informed Consent

Authors are required to ensure that the following guidelines are followed, as
recommended by the International Committee of Medical Journal Editors ("Uniform
Requirements  for  Manuscripts  Submitted to Biomedical Journals™:
http://www.icmje.org/urm_full.pdf).

Patients have a right to privacy that should not be infringed without informed consent.
Identifying information, including patients' names, initials, or hospital numbers, should
not be published in written descriptions, photographs, and pedigrees unless the
information is essential for scientific purposes and the patient (or parent or guardian)
gives written informed consent for publication. Informed consent for this purpose
requires that a patient who is identifiable be shown the manuscript to be published.
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Complete anonymity is difficult to achieve, however, and informed consent should be
obtained if there is any doubt. For example, masking the eye region in photographs
of patients is inadequate protection of anonymity. If identifying characteristics are
altered to protect anonymity, such as in genetic pedigrees, authors should provide
assurance that alterations do not distort scientific meaning and editors should so
note.

When informed consent has been obtained it should be indicated in the submitted
article.

Authors should identify individuals who provide writing/administrative assistance,
indicate the extent of assistanceand disclose the funding source for this assistance.
Identifying details should be omitted if they are not essential.

6.2 Ethics

When reporting experiments on human subjects, indicate whether the procedures
followed were in accordance with the ethical standards of the responsible committee
on human experimentation (institutional or regional) or with the Declaration of
Helsinki 1975, revised Hong Kong 1989. Do not use patients' names, initials or
hospital numbers, especially in illustrative material. When reporting experiments on
animals, indicate which guideline/law on the care and use of laboratory animals was
followed.

7.Acknowledgements
Any acknowledgements should appear first at the end of your article prior to your
Declaration of Conflicting Interests (if applicable), any notes and your References.

All contributors who do not meet the criteria for authorship should be listed in an
"Acknowledgements’ section. Examples of those who might be acknowledged
include a person who provided purely technical help, writing assistance, or a
department chair who provided only general support. Authors should disclose
whether they had any writing assistance and identify the entity that paid for this
assistance.

7.1 Fundin Acknowledgement

To comply with the guidance for Research Funders, Authors and Publishers issued
by the Research Information Network (RIN), Clinical Rehabilitation additionally
requires all Authors to acknowledge their funding in a consistent fashion under a
separate heading. All research articles should have a funding acknowledgement in
the form of a sentence as follows, with the funding agency written out in full, followed
by the grant number in square brackets:

This work was supported by the Medical Research Council [grant number xxx].

Multiple grant numbers should be separated by comma and space. Where the
research was supported by more than one agency, the different agencies should be
separated by semi-colons, with “and” before the final funder. Thus:
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This work was supported by the Wellcome Trust [grant numbers xxxx, yyyy]; the
Natural Environment Research Council [grant number zzzz]; and the Economic and
Social Research Council [grant number aaaal.

In some cases, research is not funded by a specific project grant, but rather from the
block grant and other resources available to a university, college or other research
institution. Where no specific funding has been provided for the research we ask that
corresponding authors use the following sentence:

This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Please include this information under a separate heading entitled “Funding” directly
after any other Acknowledgements prior to your “Declaration of Conflicting Interests”
(if applicable), any Notes and your References.

For more information on the guidance for Research Funders, Authors and
Publishers, please visit: http://www.rin.ac.uk/funders-acknowledgement.

8 .Permissions

Authors are responsible for obtaining permission from copyright holders for
reproducing any illustrations, tables, figures or lengthy quotations previously
published elsewhere. For further information including guidance on fair dealing for
criticism and review, please visit our Frequently Asked Questions on the SAGE
Journal Author Gateway.

9. Manuscript style
9.1File types

Only electronic files conforming to the journal's guidelines will be accepted. Preferred
formats for the text and tables of your manuscript are Word DOC, and tiff or jpeg for
figures (ideally figures will use journal colours). RTF, XLS and LaTeX files are also
accepted. Please also refer to additional guideline on submitting artwork [and
supplemental files] below.

9.2 Journal Style
Clinical Rehabilitation conforms to the SAGE house style. Click here to review
guidelines on SAGE UK House Style, which is summarised in 2.1.

9.3 Reference Style

Clinical Rehabilitation operates a SAGE Vancouver reference style. Click here to
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review the guidelines on SAGE Vancouver to ensure that your manuscript conforms
to this reference style, which is summarised in 2.1.

9.4. Manuscript Preparation

The text should be double-spaced throughout and with a minimum of 3cm for left and
right hand margins and 5cm at head and foot. Text should be standard 10 or 12
point. S| units should be used throughout the text.

9.4.1 Keywords and Abstracts

The title, keywords and abstract are key to ensuring that readers find your article
online through online search engines such as Google. Please refer to the information
and guidance on how best to title your article, write your abstract and select your
keywords by visiting SAGE's Journal Author Gateway Guidelines on How to Help
Readers Find Your Article Online.

9.4.2 Corresponding Author Contact details

Provide full contact details for the corresponding author including email, mailing
address and telephone numbers. Academic affiliations are required for all co-authors.

9.4.3 Guidelines for submitting artwork, figures and other graphics

For guidance on the preparation of illustrations, pictures and graphs in electronic
format, please visit SAGE’s Manuscript Submission Guidelines.

Images should be supplied as bitmap based files (i.e. with .tiff or .jpeg extension) with
a resolution of at least 300 dpi (dots per inch). Line art should be supplied as vector-
based, separate .eps files (not as .tiff files, and not only inserted in the Word or pdf
file), with a resolution of 600 dpi. Images should be clear, in focus, free of pixilation
and not too light or dark.

If, together with your accepted article, you submit usable colour figures, these figures
will appear in colour online regardless of whether or not these illustrations are
reproduced in colour in the printed version. If a charge applies you will be informed
by your SAGE Production Editor. For specifically requested colour reproduction in
print, you will receive information regarding the costs from SAGE after receipt of your
accepted article.

All submissions should be written in a clear and succinct manner, following the style
of the journal. The title page should include a descriptive title, authors’ surnames and
forenames, address of each author and full address, telephone, fax and email
contacts for the corresponding author. In text: tables and figures are either inserted
as part of a sentence, for example table 1 or in parentheses for example (figure 1).
Each table should carry a descriptive heading. Each figure should be submitted
either electronically or as finalised hard copy with descriptive legends on a separate
sheet. In text: references (where relevant) by superscript number after punctuation.

9.4.4 Guidelines for submitting supplemental files
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The journal may be able to host approved supplemental materials online, alongside
the full-text of articles. Supplemental files will be subjected to peer-review alongside
the article. Please contact the Editor (clinical.rehabilitation@sagepub.co.uk) in the
first instance. For more information please refer to SAGE’s Guidelines for Authors on
Supplemental Files.

9.4.5 English Language Editing

Non-English speaking authors who would like to refine their use of language in their
manuscripts might consider using a professional editing service. Visit
http://www.sagepub.co.uk/authors/journal/submission.sp for further information.

10. After acceptance

10.1 Proofs

We will email a PDF of the proofs to the corresponding author. Corrections should be
limited to typographical amendments. Authors' approval will be assumed if
corrections are not returned by the date indicated. Note: the file “PDF Proof” received
with the acceptance email is not a proof, despite its name.

10.2 E-Prints and Complimentary Copies

SAGE provides authors with access to a PDF of their final article. For further
information please visit http://www.sagepub.co.uk/authors/journal/reprint.sp.

10.3 SAGE Production

At SAGE we place an extremely strong emphasis on the highest production
standards possible. We attach high importance to our quality service levels in copy-
editing, typesetting, printing, and online publication (http://online.sagepub.com/). We
also seek to uphold excellent author relations throughout the publication process.

We value your feedback to ensure that we continue to improve our author service
levels. On publication all corresponding Authors will receive a brief survey
questionnaire on your experience of publishing in Clinical Rehabilitation with SAGE.

10.4 OnlineFirst Publication

Clinical Rehabilitation provides the opportunity for your article to be included in
OnlineFirst, a feature offered through SAGE’s electronic journal platform, SAGE
Journals Online. It allows final revision articles (completed articles in queue for
assignment to an upcoming issue) to be hosted online prior to their inclusion in a final
print and online journal issue. This significantly reduces the lead time between
submission and publication. For more information please visit our OnlineFirst Fact
Sheet.
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11. Further information
11.1 Important ‘Instructions to Authors’ — from the Editor

Further specific advice on editorial aspects of the journal and of writing for the journal
are also available.

Click here for further information and advice on submitting to Clinical
Rehabilitation.

11.2 Contact SAGE

Any correspondence, queries or additional requests for information on the Manuscript
Submission process should be sent to the Editorial Office as follows:

Charlotte Jardine

Publishing Editor

SAGE Publications

1 Oliver's Yard

55 City Road

London
EC1Y 1SP

charlotte.jardine@sagepub.co.uk
+44 (0)20 7336 1244
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ANEXO B

Parecer do Comité de Etica em Pesquisa da Universidade Federal de Ciéncias
da Saude Porto Alegre
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== COMISSAO CIENTIFICA E COMISSAO DE PESQUISA E ETICA EM SAUDE
UFCSPA

COMITE DE ETICA EM PESQUISA - CEP
UFCSPA

O Comité de Etica em Pesquisa da UFCSPA, registrado na Comiss&o Nacional de Etica em Pesquisa
(CONEP) sob o n° 075/05 em 23/07/04, analisou o Projeto:

Projeto: 11-826 Versao do Projeto: Versédo do TCLE:

Pesquisadores:
ALINE DE SOUZA PAGNUSSAT
PAULO SERGIO BAZILE DA SILVA

Titulo: FUNCAO DO MEMBRO SUPERIOR EM INDIVIDUOS HEMIPARETICOS CRONICOS
POS ACIDENTE VASCULAR ENCEFALICO. EFEITO DO FORTALECIMENTO
MUSCULAR NA TERAPIA ORIENTADA A TAREFA. ENSAIO CLINICO RANDOMIZADO

Esse projeto foi aprovado em seus aspectos éticos e metodolégicos conforme as Resolugdes 196/09 e
demais Resolugdes complementares. Toda e qualquer alterag&o do projeto, assim como eventos adversos
graves, deverdo ser comunicados a este CEP. Os TCLE, quando necessarios, somente poderao ser
utilizados apés prévia e explicita aprovagao (carimbo) de sua redagao por este CEP".

\

Porto Alegre, 23 de janeiro
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ANEXO C
Protocolo de Intervengao - Secao da Metodologia do Projeto de Pesquisa da
Dissertacao

Descrigcao do Protocolo de Intervengao

Grupos

Grupo | — TOT (n=10): individuos com hemiparesia crbnica, submetidos a
programa de terapia orientada a tarefa, constituido por movimentos funcionais
orientados a objetivo claro, sem acréscimo de carga.

Grupo Il — TOT_ST (n=10): individuos com hemiparesia cronica, submetidos a
programa de terapia orientada a tarefa, constituido por movimentos funcionais
orientados a objetivo claro, com acréscimo de carga.

Intervencgao

O protocolo de intervencao foi realizado em 12 sessdes, de aproximadamente
30 minutos cada, duas vezes por semana, ao longo de 6 semanas consecutivas. A
posicao corporal padrao para realizagcdo de todas as tarefas, para ambos os grupos,
foi sentado em uma cadeira com joelhos e quadris a aproximadamente 90° de
flexdo, pés apoiados e tronco contido na cadeira, por meio do uso de cinto de
contensdo proprio para esta finalidade (Fig. 1). Se apropriado, os pacientes
poderiam permanecer em sua propria cadeira de rodas.

Posicao 1 Posicao 2

Figura 1. Representagéo da restricdo da movimentagédo de tronco na movimentagéo
de membro superior (adaptado de MICHAELSEN et al, 2001).
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Foram realizadas 5 tarefas em cada sessdo, 1 série de 10 repeticbes para
cada tarefa, com intervalos de descanso de 3 minutos entre cada série. A ordem da
apresentacao das tarefas em cada dia foi aleatéria e a carga imposta ao exercicio
(aqueles pertencentes ao grupo TOT ST) foi estabelecida a 60% da forgca maxima de
flexores de ombro, mensurada por meio de célula de carga.

A pressao arterial e a frequéncia cardiaca dos pacientes foram aferidas antes
e apos o tratamento. As avaliacbes e reavaliagbes foram realizadas por um
examinador cego aos grupos experimentais.

A escolha dos grupos musculares treinados foi baseada na afirmativa de que
a forga de preensédo palmar e dos flexores do ombro esta intimamente associada ao
desempenho da fungdo do membro superior (Mercier & Bourbonnais, 2004; Boissy
et al., 1999). A movimentagao coordenada entre todos os contatos articulares que
compde o complexo do ombro durante a elevacdo da extremidade superior é vital
para a preservaciao das estruturas e manutencdo da ADM indolor. Durante os
movimentos de elevagdo do ombro, nos planos frontal e sagital, quando a ADM
ultrapassa 60 graus, observa-se movimentagdo conjunta da glenoumeral com a
articulagdo escapulo-toracica, interagdo denominada de ritmo escapulo-umeral. O
ombro do paciente com hemiparesia € extremamente vulneravel a lesdo e
subluxagdo, uma vez que a alteragcdao de tdénus induz manutencdo da posicéo
escapular de retragdo e rotagao inferior da cavidade glenoidal, o que prejudica o
ritmo escapulo-umeral normal e diminui a forga de compressao articular (Neumann,
2006, Davies, 2000).

Com base nisso, todos os pacientes foram submetidos a manuseio inicial, o
qual objetivava a normalizagao do ténus. Esta atividade preparatéria foi realizada em
sedestacdo e incluia exercicios para normalizagcdo do ténus da cintura escapular e
do membro superior afetado, conforme segue:

1) Exercicios Ativos ou Ativo-Assistidos de protracao, retracao, elevagao e
depressdao da escapula do membro superior afetado (5 repeticdes de cada
movimento);

2) Alongamento de cadeia muscular flexora do membro superior afetado
(alongamento mantido por 30 segundos);

3) Tomada de peso no membro superior afetado por aproximadamente 1
minuto - transferéncia de peso sobre a mao em superficie rigida, mantendo
alinhamento de ombro (aproximadamente 30° de abdugdo no plano frontal) e
cotovelo em extenséo;

A seguir, os pacientes eram submetidos ao protocolo de exercicios (conforme
descrito abaixo) sem carga (Grupo TOT) ou com imposigdo de carga/resisténcia
(Grupo TOT ST). Era ofertada ajuda a realizagdo da tarefa quando necessario,
buscando-se progressao na realizagao, sempre que apropriado e de acordo com as
capacidades individuais. Foram utilizados objetos do cotidiano dos pacientes para a
realizacao das tarefas do protocolo de intervencao.
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Descricao detalhada das tarefas que compunham o protocolo de intervengao:

1. Pentear o cabelo (tarefa unilateral):

— Posigéao inicial: membro superior afetado ao lado do corpo;

— Realizagao da tarefa: partindo da posicéo inicial, realizar flexdo e adugao de
ombro, flexdo de cotovelo e pronagéo do antebragco, o0 membro superior devera
chegar proximo ao topo da cabega; Retornar a posi¢ao inicial;

— Progressdo da dificuldade da tarefa: aumento gradativo na amplitude de
movimento até completar a tarefa.

— Localizag&o da carga: a carga foi colocada no punho do membro superior afetado
sob forma de pulseira.

2. Colocar cachecol (tarefa bilateral):

— Posicéo inicial: membros superiores ao lado do corpo;

— Realizagdo de tarefa: partindo da posicéo inicial, passar o cachecol acima da
cabeca (por meio de flexdo de ombro no plano sagital, flexdo de cotovelo e
antebrago em posic&o neutra); Retornar a posic¢ao inicial;

— Progressao de dificuldade: aumento gradativo na amplitude de movimento até
completar a tarefa ou passar um dos lados do cachecol em volta do pescoco.

— Localizagao da carga: a carga foi colocada no punho do membro superior afetado
sob forma de pulseira.

3. Guardar pote em armario aéreo (tarefa bilateral):

— Posigéao inicial: membros superiores apoiados nos membros inferiores (flexdo de
cotvelos e pronagao de antebragos);

— Realizagao da tarefa: partindo da posicao inicial, elevar o pote acima da cabeca,
realizando flexdo de ombro no plano sagital e extensédo de cotovelos. Retornar a
posicao inicial;

— Progresséao de dificuldade: aumentar progressivamente a altura de colocagao do
pote;

— Localizagdo da carga: a carga foi colocada no interior do recipiente que era
movido.

4. Alimentagao (tarefa unilateral):

— Posicéo inicial: membros superiores ao lado do corpo;

— Realizagao da tarefa: partindo da posic¢ao inicial, com o membro superior afetado,
pegar a colher e levar até a boca, realizando flexdo do ombro no plano sagital,
aducao de ombro, flexdo de cotovelo e supinagao de antebrago; Retornar a mesa
e, em seguida, a posic¢ao inicial;

— Progressdo da dificuldade da tarefa: aumento gradativo na amplitude de
movimento até completar a tarefa;
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— Localizag&o da carga: a carga foi colocada no punho do membro superior afetado
sob forma de pulseira.

5. Retirar o pote de cima do armario, abrir e servir na xicara (tarefa
bilateral):

— Posicéao inicial: membro superior ao lado do corpo;

— Realizagao da tarefa: partindo da posi¢ao inicial membro superior realiza flexao e
aducdo de ombro, com extensdo de cotovelo e prono¢do de antebraco. O
paciente devera atravessar a linha média para pegar o pote de café, que esta
acima da cabeca e coloca-lo sobre a mesa. Em seguida, deve abrir o pote, pegar
a colher que esta na xicara, servir o café e retornar a posicao inicial. O membro
superior contralateral é utilizado para estabilizar o pote para que a tampa seja
retirada.

— Progressao da dificuldade da tarefa: o paciente inicia o treino dentro da amplitude
de movimento disponivel, com o decorrer da evolugao, solicita-se que complete a
tarefa.

— Localizag&o da carga: a carga foi colocada no punho do membro superior afetado
sob forma de pulseira.
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