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Resumo

A mobilizacéo articular anteroposterior do talus no grau lll de Maitland é
amplamente utilizada na pratica clinica. Porém existem poucos estudos que
demonstrem o efeito acumulativo dessa intervencao na amplitude de dorsiflexao, dor
e desempenho funcional. Portanto, o objetivo deste estudo foi verificar os efeitos
agudo (uma sessado) e cronico (seis sessdes) e o follow-up (duas semanas) da
mobilizag&o articular anteroposterior do talus no grau Ill de Maitland na amplitude de
dorsiflexdo, dor e desempenho funcional em individuos com lesdo traumatica
subaguda e crbnica do tornozelo. Para esse ensaio clinico aleatorizado foram
recrutados 38 voluntarios, sendo 16 homens e 22 mulheres, com média de idade de
40,8 anos, trauma no tornozelo unilateral com, no minimo, duas semanas e, no
maximo, oito meses de evolugdo, e que apresentavam déficit de, pelo menos, 5
graus de dorsiflexdo passiva no membro lesado. Os voluntarios foram cegados e
alocados aleatoriamente de forma igualitaria no grupo experimental (GE) e no grupo
placebo (GP). O GE recebeu mobilizagédo articular anteroposterior do talus no grau
Il de Maitland, enquanto o GP recebeu contato manual. A intervengcédo em ambos 0s
grupos teve duragéo de trés séries de 30 segundos, com intervalo de 30 segundos
para repouso entre elas. Foi realizado um total de seis sessGes durante duas
semanas, sendo trés sessdes em cada uma. A amplitude de dorsiflexdo, a dor e o
desempenho funcional foram mensuradas através do goniémetro biplanar, escala
visual analdgica de dor e Foot and Ankle Ability Measure, respectivamente, em
guatro momentos: 1- baseline; 2- ap0s a primeira sessao; 3- apos a sexta sessao; 4-
follow-up. Para a utilizagdo do Foot and Ankle Ability Mesuare, nesse experimento

foi realizada a traducdo para o portugués do Brasil, sua adaptacao transcultural e o
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estudo das propriedades psicométricas. As analises foram realizadas por um
pesquisador independente e cego em relagdo a alocacdo dos voluntarios, utilizando
o software SPSS para Windows (versao 15.0), com um nivel de significancia de 5%.
Estatisticas descritivas e testes de normalidade e homogeneidade da variancia
foram calculados para todas as variaveis. Teste Qui-Quadrado (x°) e Mann-Whitney-
U foram utilizados para avaliar a similaridade antes das intervencdes. Para
determinar os efeitos principais e de interagdo nas variaveis de desfecho (amplitude
de dorsiflexdo, dor e desempenho funcional) entre os grupos nos diferentes
momentos, foi utilizada ANOVA mista para medidas repetidas [2x4, fator: grupo (2
niveis) e tempo (4 niveis)] com contrastes planejados. Para essas analises, foram
considerados os resultados de todos os voluntarios, conforme a randomizacao
inicial, independente da realizacdo completa do protocolo (intention to treat). Para
verificar a eficicia da intervengdo nas variaveis que tiveram diferencas significativas
entre 0s grupos, foi realizada a analise pelo Number needed to treat (NNT). Para
averiguar a sensibilidade das mudancas nas variaveis que tiveram diferencas
significativas entre os grupos, foi realizado o calculo do Effect Size (ES),
Standardized Response Mean (SEM) e Guyatt's Responsiveness Index (GRI). Foi
observado um aumento significativo na amplitude de dorsiflexdo do tornozelo
apenas no GE, apds a 12 e a 62 sessfes, e 0s ganhos observados se mantiveram no
follow-up. As medidas que avaliaram a eficacia da intervencdo (Number Needed to
Treat) e a sensibilidade das mudancas (Effect Size, Standardized Response Mean e
Guyatt’'s Responsiveness Index) na amplitude de dorsiflexdo corroboraram com o
resultado significativo apresentado pelos voluntarios do GE. A dor e o desempenho
funcional melhoraram ao longo do tempo de forma semelhante em ambos os grupos.

Esses resultados indicam que a mobilizagéo articular do talus no grau Il de Maitland
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foi capaz de aumentar a amplitude de dorsiflexdo apés a 12 e a 62 sessdo de
tratamento, com manutencdo dos resultados no follow-up. Houve melhora da dor e
do desempenho funcional em ambos os grupos de forma semelhante ao longo do

tempo em individuos com leséo trauméatica subaguda e crénica do tornozelo.

Palavras-chave: Mobilizacdo Articular; Amplitude de Movimento; Tornozelo; Dor;

Desempenho Funcional; Terapia Manual.



Abstract

Maitland’s grade Il anteroposterior mobilization of the talus is largely used
in clinical practice. However, there are few studies which show a cumulative effect of
this kind of intervention on dorsiflexion range of motion (ROM), pain and functional
capacity. Therefore, the aim of the present study was to verify acute (one treatment
session) and chronic (six treatment sessions) effects as well as follow—up (two
weeks) of Maitland’s grade Ill anteroposterior mobilization of the talus on dorsiflexion
ROM, pain and functional capacity in people with sub-acute and chronic traumatic
injury of the ankle. Thirty-eight volunteers participated of this randomized controlled
trial, 16 men and 22 women, mean age of 40,8 years old, presenting ankle unilateral
trauma for at least two weeks and a maximum of eight weeks of evolution and with a
minimum deficit of 5 degrees on dorsiflexion ROM on the injured side. All volunteers
were blinded and randomly allocated equally in the experimental group (EG) and the
placebo group (PG). EG received Maitland’s grade Il anteroposterior mobilization of
the talus while PG received only manual contact of the therapist. Intervention in both
groups was performed in three sets of 30 seconds with a 30-minute resting period
between them. A total of six treatment sessions was done during two weeks, with
three treatment sessions per week. Dorsiflexion ROM, pain and functional capacity
were measured through biplanar goniometer, visual analogue pain scale and Foot
and Ankle Ability Measure, respectively, in four different moments: 1 — baseline; 2 —
after first treatment session; 3 — after sixth treatment session; 4 — follow-up. For the
purpose of this study, the Foot and Ankle Ability Mesuare was translated to Brazilian
Portuguese, cross-culturally adapted and had its psychometric properties evaluated.

Statistical analyses were conducted by an independent researcher that was blinded



regarding the allocation of the participants. The SPSS software for Windows (version
15.0) was used and a standard confidence level of 5% was set for all the analyses.
Descriptive statistics, tests of normality and homogeneity of variance were calculated
for all variables. Chi-Square (;°) and Mann-Whitney-U tests were used to evaluate
the similarities before interventions. To determine the main and interaction effects on
the outcome variables (ROM of dorsiflexion, pain and functional capacity) between
groups at different occasions, mixed-model ANOVA for repeated measures [2x4
factor: group (2 levels) and time (4 levels)] with planned contrasts were applied. All
the data were used in the analyses, according to the initial randomization process,
regardless of the completion of the protocol (intention to treat). For the effectiveness
of the interventions on the variables that were significantly different between groups,
the Number needed to treat (NNT) analysis was performed. To determine the
sensitivity of changes on the variables that were significantly different between
groups, the Effect Size (ES), the Standardized Response Mean (SEM) and the
Guyatt's Responsiveness Index (GRI) were performed. There was a significant
increase in dorsiflexion ROM only at EG after first and sixth treatment sessions and
the observed improvement was maintained during follow-up. The values which
assessed intervention efficacy (Number Needed to Treat) and sensibility of the
changes (Effect Size, Standardized Response to Mean and Guyatt's
Responsiveness Index) on dorsiflexion ROM sustain the significant results showed at
EG. Pain and functional capacity improved similarly throughout time in both groups.
Results indicate that Maitland’s grade Il anteroposterior mobilization of the talus was
able to increase dorsiflexion ROM after first and sixth treatment sessions and the

improvement was maintained during follow-up. Pain and functional capacity also
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improved similarly throughout time in both groups in people with sub-acute and

chronic traumatic injury of the ankle.

Key Indexing Terms: Articular Mobilization; Range of Motion; Ankle; Pain;

Functional Capacity; Manual Therapy.
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Prefacio

Esta tese foi elaborada no formato opcional, de acordo com as normas
estabelecidas pelo Colegiado do Programa de Pés-Graduacdo em Ciéncias da
Reabilitagdo da Universidade Federal de Minas Gerais. O texto esta estruturado em
oito itens. O primeiro contém a introdugéo, onde sera abordado o referencial tedrico
e a problematizacdo do tema. O segundo item compreende o0s objetivos deste
estudo. No terceiro item estdo descritos os materiais utilizados e o método
abordado. O quarto item apresenta o principal artigo cientifico (Artigo 1)
desenvolvido por mim durante o doutorado, cujo titulo é “Effects of anteroposterior
talus mobilization on range of motion, pain, and functional capacity in participants
with sub-acute and chronic ankle injuries: a randomized controlled trial”. O artigo foi
submetido em setembro de 2014 no Journal of Manipulative and Physiological
Therapeutics. O quinto item apresenta as consideracgdes finais da tese. No sexto
item estéo relacionadas todas as referéncias consultadas e citadas no decorrer do
texto. No sétimo item encontram-se os anexos. Por fim, no oitavo item encontram-se
0s os apéndices da tese. Dentre os apéndices estdo dois artigos cientificos que
tiveram a minha colaboracdo durante o doutorado. O primeiro deles (Artigo 2),
intitulado “Immediate effect of a single anteroposterior talus mobilization on
dorsiflexion range of motion in participants with orthopedic dysfunction of the ankle
and foot”, foi publicado no Journal of Manipulative and Physiological Therapeutics,
em 2013. Os procedimentos utilizados nesse artigo foram a base para a producéo
do ensaio clinico relatado no item quatro. O segundo artigo que teve a minha
colaboracéo (Artigo 3), intitulado “Translation, cross cultural adaptation and validity of

the Brazilian version of the Foot and Ankle Ability Measure questionnaire”, esta em
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fase de submissdo na Disability and Rehabilitation. A tradugcédo, a adaptacdo e a
validacdo do Foot and Ankle Ability Measure, realizada nesse estudo, foi
fundamental para a mensuracao do desempenho funcional que ocorreu no ensaio

clinico relatado no item quatro.
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1 Introducéo

1.1 Les®es trauméaticas do tornozelo

O complexo perna, tornozelo e pé € composto por 28 0SS0S
interconectados em 30 articulagbes sinoviais, com mais de 100 ligamentos e 30
musculos (Hamill e Knutzen, 2008). Possui um arranjo biomecéanico sofisticado,
capaz de realizar diversas fungfes dindmicas e estaticas, além de sustentar o peso
corporal. Por essa complexidade estrutural e funcional, esse segmento merece
atencdo minuciosa durante a avaliacdo, ap6s uma lesdo musculoesquelética. De
acordo com Chun e Chow (2002), o fisioterapeuta deve avaliar e acompanhar a
evolugéo dos seguintes componentes: edema, sensibilidade, desempenho funcional,
amplitude de movimento (ADM) ativa e passiva, forga muscular, estabilidade
ligamentar, artrocinematica (movimentos acessérios), equilibrio, controle motor e
distribuicdo de cargas ascendentes.

As lesBes musculoesqueléticas podem ser traumaticas ou por sobrecarga
(overuse) (Dutton, 2006). As lesbes traumaticas envolvem entorses, fraturas,
luxacdes, contusbes e rupturas dos tenddes. As lesdes por overuse sao
representadas, principalmente, pelas inflamagbes e degeneracdes articulares e
tendineas. Dependendo da gravidade da lesdo e da resposta tecidual, as sequelas
podem ser minimas e temporarias ou provocar incapacidade permanente (Cullen e
Weinraub, 2011). O mecanismo da lesdo é fundamental para compreender como as
estruturas foram agredidas e quais estao provavelmente acometidas. De uma forma
geral, as lesdes traumaticas sdo mais faceis de serem identificadas, pois os sinais e

0s sintomas aparecem imediatamente apdés um incidente. Por outro lado, o
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mecanismo de lesdo por overuse é constituido por episédios crénicos de
sobrecarga, muitas vezes assintomaticos e, consequentemente, dificeis de serem
determinados. Nesse tipo de lesdo, os fatores causais intrinsecos e extrinsecos
devem ser minuciosamente analisados (Wen, 2007), pois eles também podem
predizer um risco para um trauma.

A entorse do tornozelo é considerada a lesdo mais comum do sistema
musculoesquelético. Estima-se que 15 a 25% de todas as lesbes
musculoesqueléticas sejam entorses de tornozelo (Sammarco, 2003). Essa lesao é
considerada, na maioria das vezes, indcua, porém 70% das pessoas que ja tiveram
essa experiéncia apresentam sintomas residuais ou entorses recorrentes
(Anandacoomarasamy e Barnsley, 2005). Além disso, individuos com histéria de
entorse recorrente apresentam reducdo do desempenho funcional (Wikstrom et al.,
2009) e maior risco para desenvolvimento de osteoartrose do tornozelo
(Valderrabano et al., 2006).

De acordo com Woods et al. (2003), a entorse lateral é a mais comum
(95% dos casos de entorse do tornozelo). O mecanismo de lesdo consiste em uma
gueda em desequilibrio ou sobre um terreno irregular, com inversao, aducao e flexao
plantar da articulacdo talocrural. O primeiro ligamento a ser afetado é o talofibular
anterior e, em seguida, o calcaneofibular. Se a magnitude do trauma for grande, o
talofibular posterior também pode ser lesado (Hintermann, 1999).

A entorse ocorre justamente quando a articulacdo € submetida a
movimentos que provocam tensdes que excedem o limite elastico do ligamento
(Silva e Campos, 2006). Nesse caso, a gravidade do dano pode ser classificada em
trés diferentes niveis: 1- de acordo com a magnitude da lesdo ligamentar

(O’'Donoghue, 1958); 2- em relacdo aos sinais clinicos (Leach, 1983); 3- ou devido
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ao numero de ligamentos acometidos (Leach e Schepsis, 1990). Baseando-se
nesses componentes, Reid (1992) classificou as entorses em primeiro, segundo e
terceiro grau. A entorse de primeiro grau ocorre quando ha uma pequena ruptura de
fibras ligamentares, com nenhuma ou pouca instabilidade ligamentar. Geralmente,
nesse caso, apenas o talofibular anterior € acometido. O quadro clinico se
caracteriza por dor branda, pouco edema e rigidez articular. A entorse de segundo
grau ocorre quando ha uma ruptura incompleta do ligamento, com instabilidade
moderada da articulacdo. Nesse caso, além do talofibular anterior, o calcaneofibular
também estd acometido. O paciente apresenta dor moderada, edema, rigidez
articular e incapacidade funcional. J& a entorse de terceiro grau ocorre quando ha
ruptura total do ligamento com grande instabilidade articular. Nesse caso, todos os
trés ligamentos (talofibular anterior, calcaneofibular e talofibular posterior) estédo
acometidos. O quadro se caracteriza por dor intensa, edema volumoso, 0 que torna
a articulacdo muito rigida, além de incapacidade funcional.

A fratura do tornozelo também é uma lesdo muito comum (Fong et al.,
2007). Ela se refere a fratura distal da tibia (maléolo medial) ou da fibula (maléolo
lateral) (Lesic e Bumbasirevic, 2004). Estima-se que 1/3 das pessoas que sofreram
essa lesdo nao evolui com bons resultados (Lash et al., 2002). Dentre os fatores que
influenciam o progndéstico, destacam-se: a gravidade da lesdo, a abordagem
realizada e a limitagcdo na ADM de dorsiflexdo (Lash et al., 2002). De acordo com
Dutton (2006), as fraturas podem ser unimaleoares, bimaleolares, trimaleolares, do
talus ou do calcéneo. As fraturas unimaleoares sdo as mais comuns, acometendo,
principalmente, o maléolo lateral. O grau de estabilidade depende da localizacao,
sendo as mais estaveis aquelas localizadas abaixo da articulagcdo tibiotalar. As

fraturas bimaleolares resultam de uma forte pronacdo, abducdo e rotacdo externa,
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onde ha um choque do talus contra o maléolo lateral, e o maléolo medial é
avulsionado. As fraturas trimaleolares envolvem o maléolo lateral, medial e a borda
posterior da tibia, resultante de forca acentuada de abducéo e rotacdo externa. Essa
les&@o requer reducédo aberta e fixacdo interna. A fratura do talus isolada tem como
mecanismo uma carga axial com o pé em flexdo plantar ou dorsiflexdo excessiva, o
que resulta em compresséo da cabeca talar contra a regido anterior da tibia. Por fim,
a fratura do calcaneo decorre ap6s uma descarga de peso de alta energia,
principalmente em 0ssos osteoporoticos (Dutton, 2006).

A ruptura dos tendbes esta relacionada a uma série de fatores, como
microtraumas, degeneracéo e baixa perfusdo sanguinea. No entanto, o fato de que o
pico da incidéncia da ruptura ocorre na faixa etaria da meia-idade e nao na
populacdo mais velha demonstra que a etiologia mecéanica € forte preditora para
essa lesdo (Popovic e Lamaire, 1999). Os principais achados consistem em dor e
edema no peritenddo, com consequente perda da funcao. A lesdo é mais comum no
tendao do calcaneo, que pode ser visualizada apos aplicacdo do teste de Thompson
(Thompson e Doherty, 1962). Nesses casos, 0 tratamento cirdrgico tem se
demonstrado mais eficaz, com menor indice de reincidéncia (Leppilahti e Orava,
1998).

Os mecanismos que levam a uma luxacao tibiotalar séo semelhantes aos
da fratura e da entorse. Portanto, € comum haver luxacdo quando ocorrem essas
lesdes, embora o diagndstico de referéncia se baseie quase sempre na lesdo 0ssea
e ligamentar. Ja as contusdes podem ocorrer por trauma direto ou indireto e
resultam em lesdes dos tecidos moles, na membrana sinovial e/ ou na cartilagem

articular (Henning e Henning, 2003).
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De acordo com a Classificagcdo Internacional de Funcionalidade,
Incapacidade e Saude (CIF), todas essas condigbes de saude-doenca devem ser
avaliadas e relacionadas com a funcionalidade do ser humano e as suas restrigoes.
Para que a avaliagdo seja estruturada de forma util, integrada e facilmente acessivel,
0s registros devem ser organizados em duas partes, tendo cada uma delas dois
componentes (OMS, 2003). A primeira €é denominada Funcionalidade e
Incapacidade e engloba os componentes: 1- Func¢des e Estruturas do Corpo (relativo
as funcoes fisiologicas dos sistemas organicos e partes anatdmicas do corpo); 2-
Atividade e Participacdo (relativo a execucdo de uma tarefa ou acdo e ao
envolvimento do individuo em uma situacdo de vida). A segunda parte apresenta 0s
fatores contextuais que interagem com 0S construtos anteriores e engloba os
componentes: 1- Ambientais (constituem o ambiente fisico, social e de atitudes nas
guais as pessoas vivem); 2- Pessoais (englobam as caracteristicas do individuo).

As condigbes de saude-doenca devem ser avaliadas, considerando-se
todos os componentes (Sabino et al., 2008). Portanto, a perspectiva individual e
social da funcionalidade, bem como os fatores pessoais e ambientais devem ser
levados em consideracdo. De acordo com Sampaio et al. (2002), a abordagem
realizada através da CIF permite observar que uma mesma doenca, diagnosticada
em diferentes individuos, pode ndo causar o mesmo impacto, e este nao se restringe
apenas ao nivel da estrutura e funcdo do corpo, ampliando o conceito de saude na
avaliacdo. Portanto, os fisioterapeutas devem centrar suas avaliacbes e
intervencdes no paciente, baseando-se no modelo da CIF como ferramenta para a

descricao e a classificagdo de todo o processo saude-doenca (Sampaio et al., 2005).
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1.2 Respostas fisiopatoldgicas e biomecéanicas das lesdes trauméaticas do tornozelo

Como consequéncia das lesdes traumaticas, ha dor e edema na regido do
tornozelo. A dor é manifestada pela irritacdo quimica das terminacdes nervosas
livres (nociceptores), sendo modulada pela bradicinina e prostaglandina, e estando
presente, principalmente, na fase aguda e subaguda (Pereira, 2004). De acordo com
Lin et al. (2009), é importante identificar os pacientes com nivel exacerbado de dor
apos uma fratura de tornozelo, pois elas podem predizer limitagbes nas atividades
em curto e médio prazo. J& o edema, dado pela exsudacdo do plasma, ocorre em
consequéncia do aumento da permeabilidade vascular, mediado pelas aminas
vasoativas e cininas (Pereira, 2004). Para acomodacdo desse edema, a articulagao
tende a manter um posicionamento de repouso (loose-packed) para exercer uma
menor pressado nos tecidos moles adjacentes (Chun e Chow, 2002). Na articulacao
tibiotarsica, o posicionamento de repouso ocorre em, aproximadamente, 10 graus de
flexdo plantar (Magee, 2005). Nesse posicionamento, ha um deslizamento anterior
do talus, pois, de acordo com a regra concavo-convexo, quando a superficie articular
fixa for concava e a movel, convexa, o0 movimento de deslizamento ocorre na
direcdo contraria a osteocinematica (MacConaill e Basmajian, 1977).

Além dessa alteracdo articular, o processo fibroplasico da inflamacéo
pode levar a um aumento da rigidez nos tecidos conectivos periarticulares (Sephel e
Woodward, 2006). Engles (2001) relata que a deposicao aleatéria de colageno tipo
Il nesses tecidos favorece a formacgao de ligacdes intermoleculares indesejaveis, 0
gue limita a amplitude do movimento articular. Essas alteragbes morfologicas
modificam, consequentemente, as propriedades fisicas dos tecidos, as quais podem

ser descritas pelo relaxamento ao estresse, creep e histerese. O comportamento
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7

destas propriedades € importante para o entendimento da resposta tecidual ao
estresse aplicado (Taylor et al., 1990; Aquino et al., 2005). Dessa forma, o
relaxamento ao estresse € a diminuicdo da energia elastica do tecido devido a
manutencdo da amplitude de movimento, enquanto que creep ocorre pela
deformacdo progressiva do tecido quando uma carga constante é aplicada; e
histerese estéa relacionada as variag6es de energia, quando o tecido é submetido a
ciclos sucessivos de carga e repouso. Esse comportamento ocorre devido a energia
absorvida para deformacdo ser maior que a energia dissipada apds a remocao da
forca (Taylor et al., 1990; Aquino et al., 2005). Portanto, quando ha reincidéncia da
lesdo ou maior gravidade do trauma, ha deslocamento do talus, aumento da rigidez
dos tecidos periarticulares e alteragdo das suas propriedades fisicas. A manutencéo
desse quadro patolégico pode induzir alteragdo do alinhamento articular, com
diminuicdo do deslizamento posterior do talus, limitando, consequentemente, o
movimento de dorsiflexdo (Hubbard e Hertel, 2006; Wikstrom e Hubbard, 2010).
Hubbard et al. (2006) também observaram um posicionamento mais anteriorizado da
fibula em relagédo a tibia em individuos com instabilidade cronica do tornozelo.
Estudos prévios identificaram diminuicdo na ADM de dorsiflexdo em individuos com
historia de entorse de tornozelo (Denegar et al., 2002; Noronha et al., 2006; Youdas
et al., 2009). De acordo com Norkin e Levangie (2001), o deslizamento é um
componente essencial dos movimentos articulares e necessario para o0

funcionamento normal do segmento corporal.
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1.3 Avaliacdo da ADM de dorsiflexdo do tornozelo

A amplitude de dorsiflexdo é frequentemente mensurada na pratica
fisioterapica para acompanhar a evolucdo dos pacientes com lesées no tornozelo
(Lin et al., 2008a). O gonidbmetro biplanar € um dos instrumentos utilizados para
avaliar a amplitude de dorsiflexdo. Esse instrumento foi descrito por Donnery e
Spencer, em 1988, e posteriormente utilizado por outros autores (Petty et al., 2000;
Brach e Swearingen, 2002; Gras et al.,, 2004; Souza et al.,, 2008; Teixeira et al.,
2013). O goniébmetro biplanar possui uma plataforma plantar como brago mével para
padronizar as medidas e manter a articulacado subtalar em posicéo neutra, evitando
0s movimentos de inversao e eversao durante a avaliacdo (Souza et al., 2008). Além
disso, em funcéo do apoio do pé na plataforma durante as medidas, supde-se que a
ADM de dorsiflexdao mensurada seja mais representativa daquela presente na fase
de apoio meédio da marcha (Donnery e Spencer, 1988).

Para o posicionamento dos bracos do gonidmetro, os idealizadores do
instrumento propdem que o voluntario realize, inicialmente, uma dorsiflexado ativa
maxima. O examinador utiliza a pin¢ca do polegar para alinhar o bracgo fixo, enquanto
a outra mao envolve a primeira articulagdo metatarsofalangiana e a plataforma
plantar. Em seguida, o examinador coloca a articulagdo subtalar em neutro e aplica
a forca necessaria para obter a ADM passiva maxima de dorsiflexdo (Donnery e
Spencer, 1988). De acordo com Souza et al. (2008), esse posicionamento das maos
nao permite a manutencédo da posicdo do braco fixo e nem a aplicacdo da forca
necessaria para se chegar a sensacao de final do movimento (end-feel). A técnica
foi modificada e foi definido que a mao de apoio deve envolver o braco fixo, a fibula

e parte da tibia, e a mao de aplicacéo da forca deve ficar totalmente apoiada sobre a
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plataforma plantar, com o punho e os dedos em extensdo. Donnery e Spencer
(1988) também propuseram a mensuragdo da ADM de dorsiflexdo com o voluntario
assentado ou em decubito dorsal, com os joelhos estendidos. Porém, de acordo com
Teixeira et al. (2013), para diminuir a tensédo dos musculos gastrocnémio e soleo, e
obter uma medida mais precisa, a avaliacdo deve ser realizada com o voluntario em
decubito ventral e 90° de flexdo de joelho.

O goniébmetro biplanar apresenta uma boa confiabilidade intraexaminador,
tanto para medidas da ADM passiva, quanto para ativa. De acordo com Souza et al.
(2008), a confiabilidade intraexaminador para ADM passiva apresentou CCl = 0,81 e
para ADM ativa, CCIl = 0,86. Por outro lado, 0s mesmos autores reportaram que o
instrumento ndo apresenta uma boa confiabilidade interexaminador, com valores de
CClI = 0,43 para ADM passiva e CCl = 0,37 para ADM ativa. Gras et al. (2004)
também reportaram uma alta confiabilidade intraexaminador para medida da
amplitude de dorsiflexdo passiva, com CCI = 0,97. Portanto, o gonidmetro biplanar é
considerado um instrumento adequado para a avaliacdo da ADM de dorsiflexao,

guando realizado por um Unico examinador.

1.4 Avaliacdo da dor

A dor é um importante componente clinico e sua avaliacdo, bem como a
correlacdo com outros componentes, pode ser implementada como forma de
analisar a evolugcao dos pacientes (Chapman et al., 1985). De acordo com Strong et
al. (2001), existem trés formas de avaliacdo da dor: autorelato, observagdo e
parametros fisioldégicos. As medidas de autorelato sdo baseadas na percepcéo do

individuo. Para essa mensuracéo, sao utilizadas escalas, desenhos, questionarios e
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diarios. As medidas de observacdo, normalmente, sdo complementares as medidas
de autorelato. Para essa avaliagdo, sao observadas mudangas no comportamento,
na funcdo ou no desempenho de uma atividade. As medidas fisiologicas (frequéncia
cardiaca, frequéncia respiratéria e tensdo muscular) sdo utilizadas quando as
demais avaliagbes ndo podem ser aplicadas.

Dentre as medidas de autorelato da dor, a percepcédo da intensidade € a
mais utilizada como parametro clinico (Jensen et al., 1986). Para essa avaliacao,
podem ser utilizadas as escalas numéricas, as escalas de descritores verbais e as
escalas visuais analogicas, sendo esta ultima uma das mais aplicadas (Kersten et
al., 2014). A Escala Visual Analdgica (EVA) é constituida de uma linha reta com 10
centimetros de comprimento, marcada em suas extremidades com as expressdes
“sem dor” e “pior dor que poderia sentir”, sem a presenca de valores de referéncia. O
paciente deve fazer uma marca nessa reta para atribuir uma “nota” a sua dor. A
distancia entre o ponto zero e a marca €, entdo, mensurada (Huskisson, 1974). A
vantagem da utilizacdo dessa escala € a sua praticidade e confiabilidade (Boonstra
et al. 2008). Flandry et al. (1991) também demonstraram que, quando comparada a
outros instrumentos para analise subjetiva da intensidade da dor, a EVA € mais facil

de ser preenchida, requer menos explicacdes e € menos confusa.

1.5 Avaliacao funcional do membro inferior

A avaliacdo ndo deve ser baseada apenas em medidas antropomeétricas
do segmento e respectiva funcdo acometida (Hale e Hertel, 2005). De acordo com a
CIF, os problemas de saude devem ser abordados, considerando-se a estrutura, a

funcdo, a atividade e a participacdo social dos individuos (Sabino et al., 2008).



26

Portanto, a percepcdo propria sobre as condi¢cdes funcionais devem ser
consideradas e quantificadas no processo de avaliacdo. Os instrumentos de
avaliacdo baseados no individuo, como os questionarios, sado ferramentas capazes
de abranger os dominios de atividade e participacdo, e devem ser associadas ao
exame fisico realizado pelo fisioterapeuta (Moreira et al., 2010). Além disso, 0s
guestionarios autorrespondidos combinam eficiéncia, confiabilidade e baixo custo
(Rodrigues et al., 2008).

Em 2010, Moreira et al. realizaram uma revisdo sistematica dos
instrumentos de avaliagéo funcional do tornozelo, nas linguas portuguesa e inglesa,
publicados nos ultimos 15 anos. Os autores encontraram 11 instrumentos e 0s
classificaram de acordo com a validade, confiabilidade, responsividade, minima
diferenca clinicamente significativa e o tempo para a aplicagdo do questionario ou
escala. Foi dado um ponto a cada propriedade avaliada do instrumento, totalizando
cinco pontos. A Tabela 1 mostra os instrumentos avaliados com suas respectivas

classificagoes.

Tabela 1 — Classificacdo dos instrumentos de avaliacdo funcional do tornozelo
(Moreira et al., 2010)

Questionério Classificacéo

LEFS = Lower Extremity Functional Scale 5
FAAM = Functional Ankle Ability Measure

AOFAS = American Orthopaedic Foot and Ankle Society (versdo em portugués)
AAI = Ankle Instability Instrument

CAIT = Cumberland Ankle Instability Tool

FAOS = Foot and Ankle Outcome Score

CAIT = Cumberland Ankle Instability Tool (versao em portugués)

AJFAT = Ankle Joint Functional Ability Measure

FADI = Functional Ankle Disability Index

SARS = Sports Ankle Rating System

P N N NN W W w s~ b

KKS = Kaikkonen Scoring Scale of Ankle Injuries
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De acordo com a tabela, observa-se que existiam apenas dois
instrumentos traduzidos e validados para o Brasil. Tais ferramentas sdo importantes
e devem ser incorporadas na pratica clinica, pois sdo capazes de avaliar os
dominios de fungéo, atividade e participacdo social, 0 que esta de acordo com as
propostas da CIF (Sabino et al., 2008). De acordo com Moreira et al. (2010), dentre
0s questionarios néo traduzidos, o Foot and Ankle Ability Measure (FAAM) e o Lower
Extremity Functional Scale (LEFS) foram os que apresentaram melhor qualidade
metodologica, além de virem acompanhados de maiores informacdes sobre sua
aplicabilidade clinica, o que fundamenta e viabiliza sua traducéo e validacao.

O questionario FAAM foi elaborado por Martin et al. (2005), com a
finalidade de ser um instrumento que avalie o desempenho funcional de individuos
com disfun¢des musculoesqueléticas da perna, tornozelo e pé. A versao original em
inglés é dividida em duas escalas: 1- subescala de Atividades de Vida Diaria (AVD),
composta por 21 itens; 2- subescala de Esporte, composta por 8 itens. Essas
subescalas séo pontuadas separadamente. O instrumento, inicialmente, foi testado
em voluntarios com meédia de idade de 43,2 anos que apresentavam diferentes
disfuncdes ortopédicas da perna, tornozelo e pé, sendo as entorses, fraturas e dores
articulares inespecificas as mais comuns. O estudo de elaboracdo do FAAM indicou
gue esse questionario € confiavel (subescala de AVD: ICC=0.89; subescala de
Esporte: 1CC=0.87), valido (subescala de AVD: sensibilidade=0.77 e
especificidade=0,75; subescala de Esporte: sensibilidade=0.64 e
especificidade=0,75) e responsivo as mudancas no desempenho funcional dos
individuos (Martin et al., 2005). De acordo com Martin et al. (2005), as escalas que
compdem o instrumento representam o dominio de interesse. Além disso, 0s autores

estabeleceram uma minima diferenca clinicamente significativa de 8 pontos para a
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subescala de AVD e de 9 pontos para a subescala de Esporte. Essa pontuagéo
representa a minima diferenca que um paciente deve obter para que os resultados
sejam clinicamente significativos, apdés um programa de tratamento de quatro
semanas com um fisioterapeuta (Martin et al., 2005).

O FAAM ja foi traduzido para o alemé&o (Nauck e Lohrer, 2011), francés
(Borloz et al., 2011), persa (Mazaheri et al., 2010) e, recentemente, Moreira (2012)
traduziu para o portugués do Brasil, realizou a sua adaptagéo transcultural e estudou
as suas propriedades psicométricas, em um trabalho de Mestrado pelo Programa de
P6s-graduacdo em Ciéncias da Reabilitacdo da UFMG.

O FAAM pode ser aplicado em qualquer individuo que apresenta uma
disfuncdo musculoesquelética do complexo tornozelo/pé, seja atleta ou ndo. No
contexto esportivo, o FAAM tem sido utilizado para avaliar desordens clinicas
provenientes das lesdes ligamentares, das fraturas e da instabilidade crbénica do
tornozelo em atletas jovens de varios esportes, como, por exemplo, basquetebol,
voleibol, futebol, basebol e hockey (Carcia et al., 2008). Os estudos que fizeram sua
traducdo e adaptacdo para outras linguas e culturas tiveram suas amostras
compostas por atletas (versao alema) e por individuos em geral (demais versdes). A
subescala de AVD do FAAM também ja foi validada para pacientes com Diabetes
Mellitus que apresentavam complicacbes no complexo tornozelo/pé (Martin et al.,
2009).

A traducao da versao original do FAAM para o portugués foi baseada no
protocolo descrito por Beaton et al. (2000). Assim, foram realizadas duas tradugdes
da versado original do FAAM (inglés-portugués), de forma independente, por dois
tradutores brasileiros com dominio da lingua inglesa; um deles néao € profissional da

area da saude. A partir dessas duas versfes, gerou-se uma versao unica,
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consensual e preliminar do instrumento em portugués. Essa versao foi retrotraduzida
para o inglés por outros dois tradutores independentes, bilingues, nativos de paises
de lingua inglesa. ApGs essa etapa, foi formado um comité de especialistas,
incluindo todos os tradutores envolvidos, além de pesquisadores da éarea de
metodologia e linguistica. Esse comité analisou as versdes traduzidas, discutiu os
eventuais problemas na tradugéo e desenvolveu a versdo pré-final do questionario
em portugués para teste de campo. O objetivo desse teste foi identificar e resolver
eventuais problemas de entendimento, interpretacdo e aplicabilidade do questionario
(Moreira, 2012).

A partir do teste de campo, o comité de especialistas decidiu que a versao
brasileira do FAAM deve ser aplicada por meio de entrevista, dado que alguns itens
gue compdem as escalas podem gerar dificuldade de entendimento pelos pacientes.
Os itens que apresentaram maior dificuldade de interpretagdo pelos voluntarios
foram: “caminhar no plano em superficie irregular’, “ficar na ponta dos pés”,
“agachar”, “atividades domésticas”, “cuidado pessoal”, “atividades de vida diaria” e
“atividades recreativas”, todos eles da subescala de AVD. Na subescala de Esporte,
os itens com maior dificuldade de interpretacéo foram: “correr”, “pular”, “amortecer o
salto”, “atividades de baixo impacto” e “capacidade em desempenhar a atividade
com sua técnica normal”. Em suma, a principal dificuldade relatada pelos voluntarios
diz respeito a contextualizacdo da tarefa descrita no item, ou seja, criar uma
referéncia pessoal em que o individuo desempenhe a tarefa. Para a subescala de
Esporte, este problema é ainda mais nitido, se considerado o padrao de resposta
dos individuos sedentarios. Por essa razdo, os escores das escalas de AVD e
Esporte foram desenvolvidos de modo a permitirem analises independentes

(Moreira, 2012).
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Apesar de grande parte dos individuos ndo apresentarem qualquer duvida
(60%) durante a entrevista de aplicacdo do FAAM, foi estruturado um roteiro de
entrevista contendo exemplos de tarefas cotidianas para aqueles itens em que mais
de um individuo relatou dificuldade de compreensdo (Moreira, 2012). No item
“Atividades domésticas”, por exemplo, o entrevistador pode relatar as seguintes
tarefas para contextualizacdo do paciente: varrer um cémodo, lavar loucas, preparar
refeicbes ou arrumar a cama.

O estudo de Moreira (2012) analisou individuos em diversos estados
funcionais, com diferentes graus de acometimento da estrutura e fungéo do corpo,
evidenciado pelos niveis de edema e restricdo da ADM de dorsiflexdo do tornozelo.
Além disso, a amostra compreendeu uma ampla faixa etaria, de tal modo que toda
essa diversidade contribuiu para a andlise da capacidade do questionario em
identificar e quantificar o impacto funcional que diversas condi¢bes clinicas
acarretam sobre os individuos. Assim, os resultados encontrados no estudo da
versao brasileira do FAAM apresentaram valores de confiabilidade (subescala de
AVD: ICC=0.86; subescala de Esporte: ICC=0.80), consisténcia interna (subescala
de AVD: alfa de Cronbach=0,93; subescala de Esporte: alfa de Cronbach=0,90) e
validade concorrente (subescala de AVD: r=0.74; subescala de Esporte: r=0.66 —
correlacdo com o dominio de Capacidade Funcional do questionario SF-36)
semelhantes as demais versdes traduzidas que estao disponiveis na literatura até o
presente momento. O instrumento apresentou também, em pontos percentuais, Erro
Padrdo da Medida (EPM) de 5,78 para a subescala de AVD e 8,17 para a subescala
de Esporte e Minima Diferenca Detectavel (MDD) de 10,21 para a subescala de

AVD e 14,44 para a subescala de Esporte.
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1.6 Mobilizacao articular

Ap6s uma lesdo traumatica, havendo ou n&o cirurgia, o tratamento
fisioterapico € fundamental para a recuperacédo funcional do individuo. De acordo
com Hawson (2011), o retorno a fungdo e ao esporte € melhor e mais rapido,
quando ha um fisioterapeuta acompanhando o processo de reabilitacdo. Na fase
aguda, o objetivo é diminuir a dor, 0 edema e impedir 0 agravamento da lesdo. Apos
a recuperacdo desse quadro, deve ser dada énfase ao ganho da ADM atrticular,
principalmente da dorsiflexdo, com o objetivo de recuperar a funcionalidade do
membro inferior. Uma das formas para atingir esse objetivo é restabelecer a
congruéncia articular e, para isso, a técnica de mobilizacdo articular pode ser
empregada.

A mobilizagdo articular pode ser compreendida como a movimentagao
passiva de uma articulagcdo, através de seus movimentos acessorios ou
artrocinematicos. A artrocinematica € o movimento passivo intra-articular que ocorre
devido a mudanca do centro articular instantaneo, que se modifica de acordo com a
linha de acdo musculotendinea (Whiting e Zernicke, 2009) (Figura 1). De acordo
com Norkin e Levangie (2001), os movimentos que ocorrem nha articulacdo sao:
rotacdo, deslizamento e rolamento. A rotagdo € um movimento puramente angular,
como um giro ao redor de um eixo fixo (ex: movimento de um pido girando). O
deslizamento ocorre quando uma superficie articular se movimenta linearmente em
relacdo a outra (ex: movimento de um pneu derrapando na estrada). O rolamento é
um movimento combinado de deslocamento linear com rotacdo ao redor de um eixo

(ex: movimento de um pneu rodando na estrada).
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o ———

Mudanca do centro
articular instantaneo

Figura 1. Mudanca do centro articular instantdneo durante a extenséo do joelho
em cadeia cinética fechada (adaptado de Whiting e Zernicke, 2009).

Esses movimentos sdo fundamentais para a manutencdo da ADM
articular. No caso da articulagdo talo-crural, fisiologicamente os movimentos de
flexdo plantar e dorsiflexdo ndo ocorrem puramente no plano sagital. No interior da
pinca bimaleolar, o talus realiza rotacédo, tanto no plano transverso, quanto no plano
frontal. Esse movimento triplanar é atribuido a obliquidade do eixo da articulacéo e a
forma do corpo do talus (Norkin e Levangie, 2001). Devido a essa complexidade do
movimento articular, qualquer lesdo que resulte em limitacdo da artrocinematica,
principalmente do deslizamento posterior do talus, resultara em déficit na ADM de
dorsiflexdo (Hubbard et al., 2007a).

De acordo com Pascal (1997), a ADM fisiolégica para o tornozelo € de 20°
para dorsiflexdo, 40° para flexdo plantar, 20° para eversédo e 40° para inversao. De
acordo com Kapandji (2000), a ADM de dorsiflexdo pode variar de 20° a 30° a de
flexdo plantar, entre 30° a 50°; a de eversao, entre 25° a 30°; e a de inversédo, 52°.

Para as atividades de vida diaria, como andar, descer escadas e ajoelhar, é
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necessaria amplitude minima de 10° de dorsiflexdo e para corrida e aterrissagem do
salto, entre 20° a 30° (Lindsjo et al., 1985). Uma amplitude de dorsiflexdo menor que
10 graus determina uma menor velocidade da marcha e uma diminuicdo do
comprimento do passo contralateral (Crosbie et al., 1999). Esse comportamento
gera instabilidade dindmica nas atividades que utilizam essa amplitude, além de

sobrecarregar as articulagoes superiores, como joelho e quadril.

1.6.1 Mobilizacdo articular anteroposterior do talus de Maitland

Baseado na artrocinematica, Maitland et al. (2007) propuseram cinco
graduacdes para a mobilizacdo articular. O grau | consiste em oscila¢des ciclicas de
peqguena amplitude conduzidas no inicio do movimento. O grau Il também néo atinge
a resisténcia dos tecidos, porém as oscilagdes ciclicas sdo de grande amplitude. No
grau lll, as oscilagdes ciclicas sédo de grande amplitude e ultrapassam a resisténcia
dos tecidos, alcancando a extremidade do arco de movimento. No grau IV, as
oscilacbes ciclicas sdo de pequena amplitude, realizadas no limite da mobilidade
disponivel e forgadas dentro da resisténcia do tecido. O grau V consiste em um
impulso de alta velocidade e de pequena amplitude no término do arco de
movimento e dentro da amplitude anatdémica. E geralmente acompanhado por um

som de estalido (Figura 2).



34

Graus
| |+—»
Il «—»
Il «— 3 A = Posicao inicial de movimento.
Wi - B = Resisténcia dos tecidos.
Y C = Final do arco de movimento.
« D = Limite anatdmico de movimento.
A E C D

Figura 2: Representacgéo dos graus de mobilizagéo proposto por Maitland
(adaptado de Silva e Campos, 2006).

Os graus | e Il ndo atingem o limite da resisténcia dos tecidos e tém como
objetivo induzir analgesia e, por isso, sdo mais indicados para a fase aguda durante
0 processo de reabilitacdo do paciente (Vicenzino et al.,, 1998). Nesses graus, a
mobilizacdo promove um efeito neurofisiolégico que consiste em induzir um input
inibitério via mecanorreceptores, encontrados em abundancia na capsula articular.
Os estimulos sao enviados a medula espinhal, tronco cerebral e descem por uma
alca descendente inibindo os impulsos de dor na medula espinhal que chegam da
periferia (Melzack e Wall, 1965).

Nos graus lll, IV e V, o0 objetivo € mobilizar os tecidos periarticulares, pois
nesses graus a mobilizacdo deve alcancar a resisténcia oferecida pelos tecidos
conectivos na regido elastica da curva carga/deformacdo, com consequente
alongamento dessas estruturas (Threlkeld, 1992). De acordo com Harms et al.
(1995), nos graus lll e IV, o alongamento ciclico obtido pela oscilacdo pode diminuir
a resisténcia a deformacdo dos tecidos conectivos periarticulares, restabelecendo
suas propriedades fisicas. Testes ciclicos do tecido conectivo, onde cargas séo
aplicadas e liberadas em intervalos especificos, a curva carga/deformacédo é

deslocada para a direita ao longo do eixo de deformacao (Nordin et al., 2003). Essa
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adaptacdo viscoelastica permite uma maior deformacdo do tecido, o que pode
restabelecer a artrocinematica com ganho secundario da ADM e fung&o (Landrum et
al., 2008). Apesar de ser amplamente utilizada na pratica clinica, existem poucas
evidéncias que comprovem a eficacia da técnica de Maitland.

Em 2001, Green et al. realizaram um ensaio clinico aleatorizado do qual
participaram 41 voluntarios com entorse lateral do tornozelo na fase aguda (menos
de 72 horas da lesdo). Eles foram alocados de forma aleat6ria em dois grupos; um
deles recebeu RICE (rest, ice, compression, elavation) e o outro, RICE mais
mobilizagdo anteroposterior do télus, em trés séries de 60 segundos por trés
sessOes. A mobilizacéo foi realizada com forca moderada e pequena amplitude de
oscilacdo, sem provocar dor ou espasmo (grau | de Maitland). Os autores
comprovaram melhora significativamente maior em trés varidveis no grupo que
recebeu mobilizagdo: diminuicdo da dor durante o arco de movimento, aumento na
ADM de dorsiflexao do tornozelo e um aumento na velocidade da marcha.

No ensaio clinico aleatorizado proposto por Fryer et al. (2002),
participaram apenas voluntarios higidos (n=41). Os individuos foram alocados em
grupo experimental (n=20) e controle (n=21). A intervengdo no grupo experimental
consistiu em uma Unica sessao de mobilizacdo anteroposterior do talus no grau V de
Maitland. O grupo controle ndo realizou nenhum procedimento. Os autores nao
observaram mudancas significativas ha ADM passiva de dorsiflexdo, possivelmente,
porque os voluntarios ndo apresentavam limitacéo articular.

Em 2003, Andersen et al. também realizaram um ensaio clinico
aleatorizado com 52 voluntarios com histérico de entorse lateral do tornozelo, porém
sem dor ou recorréncia da lesdo ha, no minimo, seis meses. A intervengcao no grupo

experimental consistiu em uma Unica sessao de mobilizacdo anteroposterior do talus



36

no grau V de Maitland. O grupo controle n&o realizou nenhum procedimento. Os
voluntarios ndo apresentavam limitacdo na ADM passiva no baseline e os autores
também ndo observaram mudancgas significativas ap0s as intervencoes.

Também em 2003, Eisenhart et al. avaliaram a eficacia da mobilizacao
anteroposterior do talus no grau V de Maitland em voluntarios com entorse aguda
unilateral do tornozelo de primeiro e segundo graus, com menos de 24 horas de
evolucdo. Os autores realizaram um ensaio clinico aleatorizado com 55 individuos
alocados em dois grupos. Ambos 0s grupos receberam imediatamente tratamento
padrdo para entorse de tornozelo através de RICE e analgésicos. Em seguida, o
grupo experimental (n=28) foi submetido a uma unica sessdo de mobilizacéo
anteroposterior do talus no grau V de Maitland. Foi verificada, nesse grupo, uma
melhora significativa na dor e no edema logo apds a mobilizacdo, além de uma
melhora na ADM de dorsiflexdo, uma semana apdés a intervencdo, em comparacao
com o grupo controle.

Venturini et al. (2007) realizaram um estudo exploratério com 35
voluntarios saudaveis. Nesse estudo, foi investigada a influéncia da forca aplicada
em duas séries de mobilizacdo anteroposterior do talus no grau Ill de Maitland,
realizada por dois examinadores, e seu efeito sobre a dorsiflexdo do tornozelo. Os
autores observaram consisténcia em relacdo as forcas maximas aplicadas entre as
manobras, bem como um aumento significativo na amplitude de dorsiflexao,
imediatamente apoés as duas séries de 30 segundos de mobilizacao.

Em 2008, Souza et al. também realizaram um estudo exploratério com 25
voluntarios saudaveis. O objetivo desse estudo foi determinar a correlacdo entre a
forca aplicada e o deslocamento da articulagdo do tornozelo durante a mobilizagéo

anteroposterior do talus no grau Ill de Maitland e seu efeito na ADM de dorsiflexao.
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Os autores nao encontraram uma relagdo linear entre a forgca aplicada e o
deslocamento da articulagdo, embora tenham observado um aumento significativo
na ADM de dorsiflexdo ap6s a mobilizagao.

Lin et al. (2008b), em um ensaio clinico aleatorizado, avaliaram o
desempenho funcional e a qualidade de vida ap6s mobilizag&o articular e exercicios
domiciliares em pacientes com fratura de tornozelo tratada com imobilizador rigido.
Os voluntarios iniciaram o estudo até sete dias apods a retirada do imobilizador e
foram divididos em dois grupos. O grupo controle realizou um programa de
tratamento domiciliar que consistia em exercicios de forca, agilidade e equilibrio. O
grupo experimental realizou mobilizacdo anteroposterior do talus no grau Il de
Maitland duas vezes na semana (trés a cinco séries de sessenta segundos) mais o
programa de tratamento domiciliar. Ambas as intervencgdes tiveram a duragdo de
guatro semanas. Os resultados ndo demonstraram diferengas entre 0s grupos no
desempenho funcional, mensurada através do Lower Extremity Functional Scale
(LEFS), bem como na qualidade de vida, mensurada através do Assessment of
Quality of Life (AQoL). Além disso, os autores verificaram que a intervencao,
associada com mobilizacao, aumentava o custo do tratamento em cerca de AU$200
(duzentos dolares australianos).

No ensaio clinico aleatorizado proposto por Landrum et al. (2008),
participaram 10 voluntarios, que utilizaram imobilizadores por, no minimo, 14 dias
apos lesédo traumatica do tornozelo e que apresentavam um déficit na ADM de
dorsiflexao de, pelo menos, 5° em relacdo ao lado ndo afetado. O estudo foi do tipo
crossover, no qual a metade dos participantes recebeu a intervencéo inicialmente e
a outra metade, no segundo momento. A intervencao consistiu em uma unica serie

de mobilizacdo anteroposterior do talus no grau Il de Maitland por 30 segundos. Os
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autores observaram aumento significativo na amplitude de dorsiflexdo e na rigidez
articular posterior. Houve, também, uma tendéncia a diminuicdo da translacdo
posterior do talus apo6s a mobilizacdo, evidenciada pelo artrébmetro, instrumento
utilizado para mensurar o deslocamento articular e a forga gerada para obter esse
deslocamento (Kovaleski et al., 1999). Essa tendéncia, juntamente com o aumento
da rigidez articular posterior ap6s a mobilizacdo, pode ser explicada teoricamente
pela incongruéncia articular presente antes da intervencao.

Fujii et al., em 2010, realizaram um estudo do tipo quase experimental
com 7 cadaveres sem disturbios ortopédicos no tornozelo, nos quais foram aplicados
1000 ciclos de mobilizacdo posterossuperior do maléolo lateral no grau Il de
Maitland, realizado por um dispositivo mecanico. Os autores evidenciaram um
aumento significativo na ADM de dorsiflexao.

Em 2011, Hoch e Mckeon realizaram um ensaio clinico aleatorizado do
tipo crossover com 20 voluntarios que reportaram instabilidade crénica do tornozelo.
Todos os voluntarios realizaram uma sessdo com duas séries de dois minutos de
mobilizagdo anteroposterior do talus no grau Il de Maitland e uma sessdo sem
procedimento (controle). O intervalo médio entre essas sessoOes foi de seis dias e a
ordem de aplicacdo, aleatéria. Os autores observaram um aumento significativo na
ADM de dorsiflexdo e melhora no controle postural estatico. Ndo houve diferenca
significativa no deslizamento posterior do talus e no controle postural dinamico.

Hoch et al. (2012) realizaram um estudo do tipo quase experimental com
12 voluntarios de ambos os sexos com instabilidade cronica do tornozelo. O
tratamento consistiu de seis sessoes realizadas em um intervalo de duas semanas.
Para intervencéo, foi utilizada tracdo no eixo longitudinal da articulagéo talocrural no

grau Il de Maitland com duas séries de dois minutos, seguida por mobilizacéo
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anteroposterior do talus no grau lll de Maitland, com quatro séries de dois minutos.
Os autores realizaram quatro mensuracdes: baseline (1 semana antes da
intervencao); antes do inicio do tratamento; logo apos o tratamento; e follow-up (1
semana apos a intervencao). Houve aumento significativo na ADM de dorsiflexdo, no
desempenho funcional e melhora do controle postural dinAmico, comparando antes
e apos a intervencdo. Nao houve diferenca significativa nas varidveis dependentes
entre o baseline e o inicio do tratamento, e entre o final do tratamento e o follow-up.

Em 2012, Martins et al. verificaram o efeito da mobilizacdo talocrural no
grau lll de Maitland sobre a hipersensibilidade mecéanica, em um modelo animal. Os
autores induziram uma lesdo com uma incisdo plantar e mensuraram a
hipersensibilidade mecéanica através da frequéncia de retirada de 10 aplica¢cdes com
presséao constante do filamento de 0,4 gramas de von Frey. A mensuracao ocorreu
antes da incisdo, 24 horas ap6és a inciséo, e 15, 30, 45, 60 e 120 minutos apés a
mobilizacéo articular. Os animais (ratos machos Swiss) foram divididos em 4 grupos:
1- grupo controle sem procedimento (n=8); 2- grupo controle apenas com incisao
plantar (n=8); 3- grupo experimental com incisdo plantar e tratado com cinco
sessOes de 3 seéries de 1 minuto de mobilizagdo (n=8); 4- grupo experimental com
incisdo plantar e tratado com cinco sessdes de 3 séries de 3 minutos de mobilizagao
(n=8). As sessdes ocorreram diariamente, sendo a primeira 24 horas apos a incisao.
Foi constatada uma diminuicdo significativa da hipersensibilidade mecanica nos
animais do grupo que receberam cinco sessbes com 3 séries de 3 minutos de
mobilizag&o articular.

Também em 2012, Pertille et al. realizaram um ensaio clinico aleatorizado
com 32 voluntarias idosas com baixo nivel de atividade fisica. O grupo placebo

(n=16) foi tratado com uma sessdo composta por 6 séries de 30 segundos de
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contato manual em ambos os tornozelos. O grupo experimental foi tratado com uma
sessdo composta por 6 séries de 30 segundos de mobilizagdo anteroposterior do
talus no grau lll de Maitland em ambos os tornozelos. Ndo foram observadas
mudancas tanto no equilibrio, quanto na ADM de dorsiflexdo e flexado plantar.

Em 2013, Teixeira et al. realizaram um ensaio clinico aleatorizado do tipo
crossover, no qual foram incluidos 30 individuos de ambos os sexos com disfungéo
ortopédica unilateral do tornozelo. Todos os voluntarios receberam mobilizacédo
articular anteroposterior do talus nos graus lll e IV de Maitland e placebo (contato
manual) no tornozelo afetado em uma Unica sessdo, sendo a ordem de aplicacao
aleatoria. Os resultados demonstraram que ndo houve diferenca estatistica nha ADM
de dorsiflexdo com uma Unica sessdo de mobilizagcdo articular, quando comparado
ao placebo. Porém, houve um aumento significativo de dorsiflexdo entre o baseline e
apos a segunda intervencédo, independente da ordem de aplicacdo das variaveis
independentes.

Delahunt et al. (2013) realizaram um estudo quase experimental com 15
voluntarios com instabilidade crénica no tornozelo (escore menor que 24 no
Cumberland Ankle Instability Tool). Os individuos receberam 1 sessdo com 3 séries
de 30 deslizamentos, sendo cada série realizada com uma técnica de mobilizacéo
diferente, de acordo com a seguinte ordem: 1- mobilizagdo com movimento sem
descarga de peso; 2- mobilizagdo com movimento e com descarga de peso; 3-
mobilizagdo anteroposterior do talus no grau lll de Maitland. Foi observada uma
diminuicdo significativa no &ngulo de flexdo plantar no momento do contato inicial
durante a aterrisagem do salto com um membro. De acordo com o0s autores, esse
efeito mecénico da mobilizagdo do tornozelo favoreceu um posicionamento articular

mais adequado para a aterrisagem do salto.
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Também em 2013, Rashid et al. realizaram um ensaio clinico aleatorizado
com 37 voluntarios com dor, perda da ADM e histérico de trauma no tornozelo. Os
voluntérios foram divididos em dois grupos (A e B) e tratados diariamente, por dez
semanas, com excec¢ao dos domingos. O grupo A recebeu 25 minutos de banho de
parafina seguido de mobilizagdo nos graus I, Il e lll de Maitland. O grupo B recebeu
apenas as mobilizagbes. Foi verificada uma diminuicdo significativa na dor em
ambos o0s grupos e um aumento na ADM de dorsiflexao, flexado plantar, inverséo e
eversao apenas no grupo que recebeu banho de parafina e mobilizagcao.

Hoch et al. (2014) realizaram um estudo quase experimental com 12
voluntarios de ambos os sexos com instabilidade crénica do tornozelo. O tratamento
consistiu de seis sessOes realizadas em um intervalo de duas semanas. Para
intervencao, foi utilizada tracdo no eixo longitudinal da articulagéo talocrural no grau
Il de Maitland com duas séries de dois minutos, seguida por mobilizagdo
anteroposterior do talus no grau lll de Maitland, com quatro séries de dois minutos.
Os autores realizaram quatro mensuragdes: baseline (1 semana antes da
intervencdo); antes do inicio do tratamento; logo apds o tratamento; e follow-up (1
semana apos a intervencédo). Nao houve mudancas significativas nas medidas de
controle postural estatico e na artrocinematica do tornozelo (deslocamento talar e
rigidez articular).

Harkey et al. (2014) realizaram um ensaio clinico aleatorizado com 30
voluntarios com instabilidade crénica de tornozelo. O grupo controle ndo recebeu
nenhum tratamento. O grupo experimental realizou uma sessdo de mobilizacao
anteroposterior do talus no grau lll de Maitland. Os autores observaram aumento na
ADM de dorsiflexdo, porém ndo houve mudanca nas medidas de controle postural

dindmico e na excitabilidade neuromuscular do soleo e do fibular longo.



42

Tabela 2 — Sintese dos estudos revistos sobre mobilizag&o articular do tornozelo que
utilizaram a técnica de Maitland

Efeito da mobilizagédo

Autor Delineamento Amostra Intervencéo nas variaveis
dependentes
Green et al. Ensaio clinico 41 voluntarios com Controle: RICE por 2 semanas  Diminuigdo da dor no
(2001) aleatorizado entorse lateral Experimental: RICE por 2 arco de movimento,
aguda do tornozelo, semanas + 3 sessOes de aumento na ADM de
com menos de 72h mobilizacdo anteroposterior do  dorsiflexdo e na
de evolugéo da télus no grau | de Maitland, velocidade da marcha
lesdo com 3 séries de sessenta
segundos em cada
Fryer et al. Ensaio clinico 41 voluntérios Controle: nenhum N&ao houve mudanca na
(2002) aleatorizado higidos procedimento ADM passiva de

Andersen et
al. (2003)

Eisenhart et
al. (2003)

Venturini et al.
(2007)

Souza et al.
(2008)

Lin et al.
(2008b)

Landrum et al.
(2008)

Ensaio clinico
aleatorizado

Ensaio clinico
aleatorizado

Estudo
exploratério

Estudo
exploratério

Ensaio clinico
aleatorizado

Ensaio clinico
aleatorizado
do tipo
crossover

52 voluntarios com
histérico de entorse
lateral do tornozelo,
porém sem dor ou
recorréncia da leséo
h& no minimo 6
meses

55 voluntarios com
entorse lateral
aguda do tornozelo,
com menos de 24h
de evolugéo da
lesdo

35 voluntarios
higidos

25 voluntéarios
higidos

90 voluntarios com
fratura de tornozelo
que utilizaram
imobilizador rigido

10 voluntarios com
lesdo traumatica do
tornozelo que
utilizaram
imobilizadores por

Experimental: 1 sesséo de
mobilizacao anteroposterior do
talus no grau V de Maitland

Controle: nenhum
procedimento

Experimental: 1 sessao de
mobilizagéo anteroposterior do
talus no grau V de Maitland

Controle: RICE + analgésicos
Experimental: RICE +
analgésicos + 1 sesséo de
mobilizagéo anteroposterior do
talus no grau V de Maitland

Experimental: 1 sessao de
mobilizagéo anteroposterior do
télus no grau lll de Maitland,
com 2 séries de 30 segundos
aplicadas por 2 examinadores

Experimental: 2 sessbes de
mobilizacao anteroposterior do
talus no grau Il de Maitland,
com 2 séries de 30 segundos
aplicadas por 2 examinadores

Controle: exercicios
domiciliares de forga, agilidade
e equilibrio por 4 semanas
Experimental: exercicios
domiciliares de forga, agilidade
e equilibrio por 4 semanas + 8

sessbes com 3 a 5 séries de 60

segundos de mobilizagéo
anteroposterior do talus no
grau 1l de Maitland

Controle: nenhum
procedimento

Experimental: 1 sessao de
mobilizagéo anteroposterior do
télus no grau Il de Maitland,

dorsiflexao

N&o houve mudancga na
ADM passiva de
dorsiflex&do

Diminuicé&o da dor e
edema apos a
mobiliza¢éo e aumento
na ADM de dorsiflexdo
uma semana apos a
intervengéo

Aumento na ADM de
dorsiflexdo e consisténcia
intraexaminador em
relacéo as forgas
maximas aplicadas nas
manobras

Aumento na ADM de
dorsiflexdo, porém néao
houve relagéo linear entre
forca aplicada e o
deslocamento da
articulagéo

N&o houve diferenca na
melhora do desempenho
funcional e na qualidade
de vida entre os grupos

Aumento na ADM de
dorsiflex&o e na rigidez
articular posterior
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Fujii et al.
(2010)

Hoch e
Makeon
(2011)

Hoch et al.
(2012)

Martins et al.
(2012)

Pertille et al.
(2012)

Teixeira et al.
(2013)

Delahunt et al.

(2013)

Quase
experimental

Ensaio clinico
aleatorizado
do tipo
crossover

Quase
experimental

Experimental

Ensaio clinico
aleatorizado

Ensaio clinico
aleatorizado
do tipo
crossover

Quase
experimental

no minimo quatorze
dias

7 cadaveres sem
distarbios
ortopédicos no
tornozelo

20 voluntarios com
instabilidade crénica
de tornozelo

12 voluntarios com
instabilidade crénica
de tornozelo

32 ratos machos
Swiss ap6s incisdo
plantar

32 idosas com
baixo nivel de
atividade

30 voluntarios com
lesdo traumatica do
tornozelo

15 voluntarios com
instabilidade crénica
de tornozelo

com 1 série de 30 segundos

Experimental: 1000 ciclos de
mobilizagdo posterossuperior
do maléolo lateral no grau Il de
Maitland realizado por um
dispositivo mecéanico

Controle: nenhum
procedimento

Experimental: 1 sessdo de
mobilizagéo anteroposterior do
talus no grau Il de Maitland,
com 2 séries de 2 minutos

Experimental: 6 sessdes em
um intervalo de 2 semanas
com 2 séries de 2 minutos de
tracdo da articulacéo talocrural
no grau Il de Maitland seguida
por 4 séries de 2 minutos com
mobilizacao anteroposterior do
talus no grau Il de Maitland

Controle 1: nenhum
procedimento

Controle 2: apenas incisdo
plantar

Experimental 1: 5 sessbes
com mobilizag&o da articulagéo
talocrural no grau lll de
Maitland com 3 séries de 1
minuto

Experimental 2: 5 sessdes
com mobilizagéo da articulagéo
talocrural no grau Ill de
Maitland com 3 séries de 3
minutos

Placebo: 1 sessdo com 6
séries de 30 segundos de
contato manual

Experimental: 1 sessdo com 6
séries de 30 segundos de
mobilizagéo anteroposterior do
talus no grau Il de Maitland

Controle: contato manual
(placebo)

Experimental: 1 sesséo de
mobilizacao anteroposterior do
talus no grau lll de Maitland,
com 3 séries de 30 segundos

Experimental: 1 sessdo com 3
séries de 30 deslizamentos,
sendo cada série com uma
técnica de mobilizagao
diferente, seguindo a seguinte
ordem: 1- mobilizagdo com
movimento sem descarga de

Aumento na ADM de
dorsiflexdo

Aumento na ADM de
dorsiflexdo e melhora no
controle postural estatico.
N&o houve diferenca no
deslizamento posterior do
talus e no controle
postural dindmico

Aumento na ADM de
dorsiflexdo, aumento do
desempenho funcional e
melhora no controle
postural dinamico

Diminuic&o da
hipersensibilidade
mecanica nos animais
que receberam 3 séries
de 3 minutos

N&o houve mudanca na
ADM de dorsiflexé@o e
flexdo plantar. Também
nédo houve mudanga no
equilibrio

N&o houve diferenca na
ADM de dorsiflexé@o entre
0s grupos. Porém, houve
um aumento entre o
baseline e apds a
segunda intervencao,
independente da ordem
de aplicagéo

Diminui¢&o no angulo de
flexdo plantar no
momento do contato
inicial durante a
aterrisagem do salto com
um membro




Rashid et al.

(2013)

Hoch et al.
(2014)

Harkey et al.

(2014)

Ensaio clinico
aleatorizado

Quase
experimental

Ensaio clinico
aleatorizado

37 voluntarios com
dor, perda da ADM
e historico de
trauma no tornozelo

12 voluntarios com
instabilidade crénica
de tornozelo

30 voluntarios com
instabilidade crénica
de tornozelo

peso; 2- mobilizagdo com
movimento e com descarga de
peso; 3- mobilizacdo
anteroposterior do talus no
grau Il de Maitland

Experimental 1: 10 semanas
tratados diariamente com
banho de parafina seguido de
mobilizacdo nos graus |, Il e lll
de Maitland

Experimental 2: 10 semanas
tratados diariamente com
mobilizacdo nos graus |, Il e lll
de Maitland

Experimental: 6 sessfes em
um intervalo de 2 semanas
com 2 séries de 2 minutos de
trac&o da articulac&o talocrural
no grau Il de Maitland seguida
por 4 séries de 2 minutos com
mobilizagéo anteroposterior do
talus no grau lll de Maitland

Controle: nenhum
procedimento

Experimental: 1 sesséo de
mobilizacao anteroposterior do
talus no grau Il de Maitland

Diminuig&o da dor em
ambos 0s grupos.
Aumento na ADM de
dorsiflex&o, flexéo
plantar, inversédo e
eversdo apenas no grupo
gue recebeu banho de
parafina e mobilizagéo

N&o houve mudanca nas
medidas de controle
postural estatico e na
artrocinematica do
tornozelo

Aumento na ADM de
dorsiflexdo. Nao houve
mudanca nas medidas de
controle postural
dindmico e na
excitabilidade
neuromuscular do séleo e
do fibular longo
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1.7 Number needed to treat, Effect Size, Standardized Response Mean e Guyatt's

Responsiveness Index

Number needed to treat (NNT) é uma analise que expressa a eficacia de

uma intervengdo e é utilizado para reportar os resultados de um ensaio clinico. A

efichcia de um tratamento é determinada através da avaliagdo de seus efeitos em

comparacdo com outro tratamento ou com um grupo controle, sendo a Unica

diferenca entre os grupos, a intervencao de interesse. Portanto, o NNT reporta o

namero de pacientes que precisam ser tratados com determinada terapia para que

um paciente melhore, exclusivamente, por causa dessa intervencgéo. A expressao do

NNT auxilia na escolha do tratamento a ser utilizado na prética clinica. Por exemplo,
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quando se compara um tratamento A com um tratamento B, em que A apresenta um
NNT= 5 e B apresenta um NNT=10, significa que, apds tratar 10 pacientes com a
intervencédo A, o profissional tera o dobro de resultado positivo do que se ele tivesse
escolhido a intervencgéo B (Dalton e Keating, 2000).

Para utilizar a estatistica NNT, deve-se assegurar a homogeneidade

inicial dos grupos. A férmula para o célculo é:

1
NNT = - P [P\
(. Tz,,) - ( ’n-.)
Onde: NNT= number needed to treat; Pi= nUmero de resultados positivos no grupo
experimental; T;= nimero total de sujeitos no grupo experimental; P.= nimero de
resultados positivos no grupo controle; T.= numero total de sujeitos no grupo
controle.

Como se pode observar, o denominador da férmula expressa a proporcao
de resultados positivos em ambos 0s grupos. Se o resultado for negativo, significa
gue a intervencao tradicional (ou grupo controle) € melhor do que a intervencao que
se esta testando. Por outro lado, se todos os pacientes do grupo experimental
obtiverem resultado positivo e isso ndo ocorrer com ninguém do grupo controle, NNT
serd igual a 1. A medida que a diferenca entre os resultados positivos do grupo
experimental e do grupo controle diminuem, NNT aumenta.

Effect Size (ES), Standardized Response Mean (SRM) e Guyatt's
Responsiveness Index (GRI) sdo medidas que determinam a sensibilidade das
variacdes longitudinais em um grupo (Portney e Watkins, 2009). De acordo com

Cohen (1988), ES fornece uma mensuracao direta sobre a magnitude de variacéo
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entre duas medidas distintas no tempo. Para considerar uma variagao clinicamente
importante, sdo considerados os seguintes valores de referéncia:

» 0,2 ou menos: pequena variagao longitudinal das medidas;

» 0,5: moderada variacdo longitudinal das medidas;

» 0,8 ou mais: alta variacao longitudinal das medidas;

O SRM, assim como o ES, ndo depende do tamanho da amostra.
Enquanto o SRM esta mais relacionado a eficacia do tratamento, pois considera em
seu denominador o desvio padrdo da diferenca dos escores, o ES considera o
desvio padrao dos escores iniciais (Portney e Watkins, 2009).

O GRI apresenta a mudanca relativa da variagdo nos escores de
pacientes clinicamente estaveis (Portney e Watkins, 2009). Foi desenvolvido a partir
da necessidade de indicadores para avaliar a pratica clinica (Ferreira, 2007). O
calculo considera a minima diferenca clinicamente importante (MCID), que, quando
desconhecida, pode-se utilizar a diferenca entre os escores iniciais e finais (Wright e
Young, 1997).

Os valores de referéncia para SRM e GRI sdo os mesmos que para o ES.

As formulas para os calculos séo:

ES= Xpre_ xpnst SRM= Xpre— xp.;.gt GRI= MCID
Spre Schange \ 2% MSE

Onde: X= média; S= desvio padrdo; MSg= quadrado médio do erro.

Apesar de ser amplamente utilizada na pratica clinica e a literatura relatar
beneficios obtidos com a manobra de mobilizacdo articular proposta por Maitland,
existem poucos estudos com boa qualidade metodolégica mostrando o efeito

acumulativo dessa manobra na reducéo da dor, no ganho da ADM articular e na
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melhora do desempenho funcional. Além disso, nenhum dos estudos apresentou as
medidas de eficacia da intervencdo (NNT) e de sensibilidade das variacbes

longitudinais (ES, SEM e GRI) nos grupos pesquisados.
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2 Objetivo

2.1 Objetivo geral:

> Verificar o efeito agudo (uma sessao), crénico (seis sessdes) e no follow-up
(duas semanas) da mobilizagdo articular anteroposterior do talus no grau lll de
Maitland na amplitude de dorsiflexdo, dor e desempenho funcional em individuos

com lesdo trauméatica subaguda e crénica do tornozelo.
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3 Materiais e Método

3.1 Delineamento do estudo e descricdo da amostra

Para esse ensaio clinico aleatorizado, foram recrutados na comunidade
38 voluntérios, 16 homens e 22 mulheres, com média de idade de 40,8 anos, sem
restricdo quanto a raca ou classe social. O recrutamento ocorreu no periodo de julho
de 2012 a dezembro de 2013. Para o célculo amostral, foi utilizado o software
estatistico GPower (versdo 3.1), considerando a=0,05, power=0,80, teste t direcional
para amostras independentes, tendo como base a variavel ADM de dorsiflexdo do
estudo de Landrum et al. (2008), com Effect Size =0,88. O valor obtido foi de 34
voluntérios. O projeto foi aprovado pelo Comité de Etica em Pesquisa da UFMG
(Anexo | — Parecer n°® ETIC 0127.0.203.000-11) e registrado na ClinicalTrials.gov
(NCT02244008).

O estudo foi desenvolvido no Laboratério de Ciéncias do Movimento da
Faculdade de Ciéncias Médicas de Minas Gerais (Anexo Il — Carta de
Concordéancia). A selecdo da amostra aconteceu por conveniéncia na comunidade,
através de contatos pessoais e cartazes (Apéndice I). Os voluntarios foram aceitos
no estudo de acordo com 0s seguintes critérios de inclusdo: 1- lesdo traumatica
unilateral no tornozelo com, no minimo, duas semanas de evolugcdo e, no maximo,
oito meses; 2- déficit de, pelo menos, 5 graus de dorsiflexdo passiva no membro
lesado (Landrum et al., 2008); 3- apresentar, no minimo, 20° de flexdo plantar; 4-
sem histdria de lesédo traumatica no tornozelo contralateral; 5- ndo estar sob outro
tratamento fisioterdpico para a lesdo em questdo; 6- apto a descarga de peso

corporal parcial ou total; 7- ndo estar em uso de analgésico. Foram excluidos os
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voluntarios que apresentaram: 1- bloqueio articular do movimento por fixagdo
cirurgica, anquilose ou artrofibrose; 2- presenca de doenca vascular, reumatica,
neurolégica ou neoplasica no membro inferior; 3- lesdo cutanea aberta ou

contagiosa na regido do tornozelo; 4- dor a palpacao na regido anterior do tornozelo.

3.2 Aleatorizacdo e cegamento

Depois de selecionados, os participantes leram e assinaram o Termo de
Consentimento Livre e Esclarecido (TCLE) (Apéndice Il). Apdés a assinatura do
TCLE, os voluntarios foram alocados aleatoriamente de forma igualitaria em dois
grupos, de acordo com a ordem de chegada, sendo o primeiro voluntario alocado no
grupo experimental (GE), o segundo, no grupo placebo (GP) e, assim,

sucessivamente. Os voluntarios ndo sabiam a qual grupo pertenciam (cegamento).

3.3 Instrumentos

A amplitude de dorsiflexdo do tornozelo, a dor e o desempenho funcional
foram mensuradas, tanto no GE, quanto no GP, através do goniémetro biplanar, da
Escala Visual Analdgica (EVA) da dor e do questionario Foot and Ankle Ability

Mesuare (FAAM), respectivamente.

3.3.1 Goniémetro biplanar

Para a avaliacdo da amplitude de movimento passiva de dorsiflexdo do

tornozelo, foi utilizado um gonidémetro biplanar #7570 (Richardson Products, Inc.,



51

Frankfort, EUA). Durante o procedimento de mensuracéo, o voluntario foi instruido a
se posicionar em decubito ventral em uma mesa tubular de metal ndo portéatil, com o
joelho fletido a 90° e o tornozelo a 0° (Teixeira et al., 2013). Para posicionamento do
gonibmetro, o examinador identificava a fibula e alinhava o eixo medial do braco fixo
ao longo dessa referéncia 6ssea (Donnery e Spencer, 1988). A mdo de apoio
envolvia o braco fixo, a fibula e parte da tibia. O brago movel foi alinhado com a
superficie plantar do pé e a méo de aplicagcdo da forga ficou totalmente apoiada
sobre a plataforma plantar, com o punho e os dedos em extensédo (Souza et al.,
2008). Diferentemente do gonidémetro universal, o gonibmetro biplanar possui uma
plataforma plantar que mantém a articulacdo subtalar em neutro, evitando os
movimentos de inversdo e eversdo (Souza et al., 2008) (Figura 3). Foram coletadas
trés medidas passivas até a primeira barreira de resisténcia dos tecidos moles, com
intervalo de 30 segundos entre elas, em ambos os tornozelos. O resultado final foi a
média aritmética das trés mensuracdes. O tornozelo a ser primeiramente avaliado foi
definido aleatoriamente através de sorteio. O gonidmetro biplanar, além de ser
pratico e ter um amplo uso clinico (Jonson e Gross, 1997), apresenta uma boa

confiabilidade intraexaminador (CCI=0.81) (Souza et al., 2008).

Figura 3: Goniémetro biplanar.
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3.3.2 Escala Visual Analdgica

Para avaliar a percepcao da intensidade da dor no tornozelo, foi utilizada
a Escala Visual Analdgica (EVA) (Huskisson, 1974). A EVA é constituida de uma
linha reta com 10 centimetros de comprimento, marcada em suas extremidades com
as expressoes “sem dor” e “pior dor que poderia sentir’, sem a presenca de valores
de referéncia (Figura 4). O paciente marcava uma linha perpendicular a essa reta
para ser atribuida uma “nota” a sua dor. A distancia entre o ponto zero e a marca era
entdo mensurada (Huskisson, 1974). A vantagem da utilizacdo dessa escala € a sua
praticidade e confiabilidade (CCI=0.86) (Boonstra et al. 2008). Flandry et al. (1991)
também demonstraram que, quando comparada a outros instrumentos para analise
subjetiva da intensidade da dor, a EVA era mais facil de ser preenchida, pois exigia

menos explicacdes e era menos confusa.

Pior dor que

Sem dor - -
poderia sentir

Figura 4: Escala Visual Analégica da dor.

3.3.3 Questionario de avaliagéao funcional

O FAAM é um instrumento de autorelato que tem como objetivo avaliar o
impacto funcional das desordens musculoesqueléticas da perna, tornozelo e pé,
assim como o efeito das intervengfes terapéuticas aplicadas aos pacientes. O
guestionario é autoaplicavel, valido, confidvel e responsivo para medir o

desempenho funcional (Martin et al.,, 2005). Ele possui avaliagbes globais e
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categoricas para as atividades de vida diaria (AVD) e para os esportes. As respostas
sdo organizadas em uma escala do tipo Likert, onde o paciente podera relatar a sua
situacdo em relagdo a uma determinada atividade em cinco opg¢des: “nenhuma
dificuldade”, “pouca dificuldade”, “moderada dificuldade”, “extrema dificuldade” e
“incapaz de fazer”. As opc¢bes sdo pontuadas de 0 a 4, sendo a resposta “nenhuma
dificuldade” igual a 4 e “incapaz de fazer” igual a 0. A subescala de AVD possui 21
itens e a de Esportes, 8, podendo o escore variar de 0 a 84 e 0 a 32,
respectivamente. Além disso, para cada resposta existe a opgédo “N&o se aplica”.
Essa opcédo deve ser respondida se a atividade em questdo esté limitada por algum
outro motivo que nédo esteja relacionado com a disfungdo da perna, do pé ou do
tornozelo. Ela ndo é pontuada e, portanto, ndo é considerada no calculo final do
escore. O resultado de cada individuo é dado em percentual, ou seja, deve-se dividir
0s pontos obtidos pelo escore maximo e multiplicar por cem. Se o individuo
responder todas as perguntas na subescala de AVD, o escore maximo sera de 84.
Se um item nao foi respondido, ou seja, recebeu a resposta “Nao se aplica”, o
escore maximo é 80. Caso dois itens ndo sejam respondidos, 0 escore maximo
possivel € 76, e assim por diante. O mesmo calculo serve para a subescala de
Esporte. Quanto maior o escore, maior o desempenho funcional do individuo.

De acordo com Carcia et al. (2008), o FAAM é um bom instrumento para
detectar déficits funcionais e pode ser utilizado para diferentes disfungdes da perna,
tornozelo e pé. Para a utilizagdo do Foot and Ankle Ability Mesuare, nesse
experimento foi realizada a traducédo para o portugués do Brasil, sua adaptacéo
transcultural e o estudo das propriedades psicométricas (Moreira, 2012) (Anexo ).

Para a realizacdo da entrevista, foi utilizado o manual de aplicacdo da

versao brasileira do FAAM (Anexo 1V), a fim de padronizar os procedimentos de
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aplicacdo. O objetivo dessa padronizacédo foi reduzir fontes de erro oriundas do
modo de aplicacdo e possibilitar que medidas feitas em diferentes individuos e em
momentos distintos pudessem ser comparadas de modo transversal e longitudinal

(Moreira, 2012). O tempo médio de aplicagdo do questionario foi de 10 minutos.

3.4 Procedimentos

Inicialmente, foram registrados os dados demograficos, antropométricos
dos voluntarios (nome, idade, sexo, massa corporal, estatura) e clinicos (histérico da
lesdo, data de ocorréncia, mecanismo da lesdo, exames de imagem, tratamentos
realizados e uso de imobilizadores ou suportes rigidos e semirigidos). Em seguida,
foram obtidas as medidas de desfecho (ADM, dor e desempenho funcional). A
avaliacdo de todas essas condi¢cdes de saude permitiu uma analise mais ampla,
abrangendo a atividade e a participacdo do individuo, assim como preconiza a CIF.
ApOs a avaliacdo, a intervencdo foi realizada por um examinador previamente
treinado. O treinamento teve duracdo de um més e o objetivo foi familiarizar o
examinador com os instrumentos (gonidémetro biplanar, EVA e FAAM), bem como
ajustar e padronizar todos os procedimentos de intervencao.

As variaveis independentes consistiram em mobilizagdo articular
anteroposterior do talus no grau lll de Maitland e contato manual, que foram
aplicados no GE e GP, respectivamente. Para reduzir a possibilidade de erro
durante essas intervengdes, apenas um examinador foi responsavel por elas. De
acordo com Resende et al. (2006), a mobilizacdo articular anteroposterior do talus
grau lll apresenta alta confiabilidade intraexaminador, tanto para a forga maxima

(CCl = 0.98), quanto para forca minima (CCl = 0.98). Porém, a confiabilidade
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interexaminador demonstrou-se moderada para a forca maxima (CCI = 0.58) e baixa
para a forca minima (CCI = 0.19). A fim de apresentar similaridade nas intervencgdes,
o contato manual foi utilizado como placebo.

Para a realizacdo dessas manobras, o paciente foi posicionado em
decubito dorsal em uma mesa tubular de metal ndo portatii com 182,0 cm de
comprimento, 61,0 cm de largura e 79,0 cm de altura. O membro inferior a ser
mobilizado ficava apoiado sobre uma “tabua de quadriceps” em, aproximadamente,
60° de flexado de quadril e 90° de flexdo de joelho, enquanto o outro membro ficava
estendido sobre a mesa. Esse dispositivo consiste de duas tabuas de madeira
articuladas entre si e foi utlizado para estabilizacdo e padronizacdo do
posicionamento do membro inferior. O tornozelo foi posicionado a 20° de flexao
plantar em um suporte ajustavel para o comprimento das pernas de cada voluntario.
Esse posicionamento foi mantido durante todo o procedimento experimental. A
estabilidade nas forcas exercidas durante a manobra de mobilizagcéo foi determinada
pelo posicionamento do voluntario e do examinador.

Durante a intervencdo, o examinador se posicionava de pé em frente a
mesa, apoiando a regido do espaco interésseo dos dedos | e Il da méo direita sobre
o talus, enquanto a mao esquerda se posicionava sobre a primeira (Figura 5). Os
voluntarios do GE receberam a mobilizag&o articular no grau Il de Maitland. Durante
essa manobra, foram aplicadas oscilacbes ciclicas sobre o talus no sentido
anteroposterior, ultrapassando a resisténcia dos tecidos e alcancando a extremidade
do arco de movimento, sem provocar dor. O ritmo das oscilagdes foi de uma a cada
dois segundos. Um metronomo digital (Metronome Beats, Stonekick, 2013) foi
utilizado para controlar essa frequéncia (Figura 6). Esse instrumento possui um

gerador de tons que permite ajustar seu ritmo de acordo com o tempo, garantindo



56

um ciclo de mobilizagcdo articular semelhante para todos os voluntérios. Antes de
iniciar cada manobra, o examinador aplicava trés oscilagées iniciais, usando toda a
amplitude do movimento acessorio, para se familiarizar com a resisténcia tecidual e

com o ritmo das mobiliza¢des (Harms e Bader, 1997).

Figura 5: Posicionamento do examinador.

ﬁ Metronome Beats 1)

Settings Practice

Figura 6: Metronomo digital.

Os voluntarios do GP foram posicionados da mesma forma que o GE,
porém o examinador apenas apoiou as maos superpostas sobre o talus do individuo,

aplicando uma pequena forca de pingcamento na articulagdo tibiofibular, sem
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nenhuma oscilagdo no sentido anteroposterior. A intervencgéo, tanto no GE, quanto
no GP, consistiu de 3 séries por um periodo de 30 segundos cada, com intervalo de
30 segundos para repouso entre elas. De acordo com Maitland et al. (2007), a
guantidade adequada de mobilizagbes para cada articulacdo é de 3 a 4 séries com
30 segundos cada.

As intervencdes tiveram duracdo de duas semanas com 3 sessOes em
cada uma, totalizando seis sessdes. A duracdo de duas semanas foi escolhida a fim
de reproduzir o tempo médio de tratamento realizado na pratica clinica do
fisioterapeuta em um paciente que apresenta condi¢cdes semelhantes as do estudo.
Ambos o0s grupos receberam orientagcbes quanto a retirada dos dispositivos de
auxilio & marcha, bem como de posicionamento (elevagdo do membro inferior) e
movimentacgdao ativa (flexao plantar e dorsiflexdo em decubito dorsal).

As variaveis dependentes (ADM, dor e desempenho funcional) foram
mensuradas em ambos 0S grupos em quatro momentos: 1- baseline; 2- apos a
primeira sessédo; 3- ap0s a sexta sessdo; 4- duas semanas ap0s 0 término da
intervencdo. A segunda mensuracdo da ADM e da dor foi realizada imediatamente
apos a primeira sessdo. A segunda mensuracdo do desempenho funcional ocorreu
antes da segunda sessdo, ou seja, aproximadamente, 48 horas apds a primeira
sessdo. Essa estratégia se fez necessaria para que o individuo pudesse ter uma
melhor percepgéo do efeito de uma intervencéo sobre o desempenho funcional dos
membros inferiores. Dessa forma, pdde-se observar o efeito da mobilizacdo apos
uma unica sessao, apos seis sessdes e duas semanas apdés o término das seis
sessodes. De acordo com Maitland et al. (2007), a reavaliagdo duas semanas apds o

término do tratamento proporciona uma estimativa mais precisa dos efeitos da
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intervencdo. Todos o0s participantes foram orientados e acompanhados pelo

pesquisador durante todo o procedimento experimental.

3.5 Andlise estatistica

Todas as analises foram realizadas por um pesquisador independente e
cego em relacdo a alocacdo dos voluntarios, utilizando o software SPSS para
Windows (versao 15.0), com um nivel de significancia de 5%. Estatisticas descritivas
e testes de normalidade e homogeneidade da variancia foram calculados para todas
as variaveis. Teste Qui-Quadrado (y°) e Mann-Whitney-U foram utilizados para
avaliar a similaridade antes das intervencdes. Para determinar os efeitos principais e
de interacdo nas variaveis de desfecho (amplitude de dorsiflexdo, dor e desempenho
funcional) entre os grupos nos diferentes momentos, foi utilizada ANOVA mista para
medidas repetidas [2x4, fator: grupo (2 niveis) e tempo (4 niveis)] com contrastes
planejados. Para essas andlises, foram considerados os resultados de todos os
voluntarios, conforme a randomizacdao inicial, independente da realizagcdo completa
do protocolo (intention to treat) (Portney e Watkins, 2009).

Para verificar a eficacia da intervencdo nas varidveis que tiveram
diferencas significativas entre os grupos, foi realizada a anéalise pelo Number needed
to treat (NNT). Para averiguar a sensibilidade das mudancas nas variaveis que
tiveram diferengas significativas entre os grupos, foi realizado o calculo do Effect
Size (ES), Standardized Response Mean (SEM) e Guyatt’s Responsiveness Index

(GRI).
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4 Artigo 1

Title: Effects of anteroposterior talus mobilization on range of motion, pain,
and functional capacity in participants with sub-acute and chronic ankle

injuries: A randomized controlled trial

Abstract

Objective: To verify the acute (one session) and chronic effects (six sessions) and
the follow—up (two weeks) of anteroposterior articular mobilization of the talus, grade
Il of Maitland, in the dorsiflexion range of motion, pain and functional capacity of
individuals with subacute and chronic traumatic injury of the ankle.

Methods: 38 volunteers, men and women, with a mean age of 40.8 years and history
of a minimum of two weeks of ankle trauma and a maximum of eight months since
onset, participated in the study. The volunteers were blind to the study and were
randomly allocated into the experimental group (EG) and placebo group (PG).
Dorsiflexion range of motion, pain, and functional capacity were measured using the
biplanar goniometer, visual analog scale and the Foot and Ankle Ability Measure,
respectively. Measurements were taken in four different occasions: 1- baseline; 2-
after the first session; 3- after the sixth session; 4- at follow-up. Articular
anteroposterior mobilization of the talus grade Ill of Maitland was applied to the EG,
while manual contact was applied to the PG. Three series of 30 seconds each with a
30 second interval between series were conducted.

Results: A significant increase in ankle dorsiflexion range of motion was observed

only at the EG after the first and sixth sessions and these improvements were
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maintained at follow-up. Similar improvement in pain and functional capacity was
observed in both groups.

Conclusion: Articular mobilization grade Ill of Maitland improved the range of motion
of ankle dorsiflexion. Improvements in pain and functional capacity were similar in
both groups.

Key Indexing Terms: Mobilization; Joint Range of Motion; Ankle; Manual Therapy.

Authors: Rafael Duarte Silva, Luciana Mundim Teixeira, Tarcisio Santos Moreira, Luci Fuscaldi
Teixeira-Salmela, Marcos Anténio de Resende. Artigo submetido no Journal of Manipulative and
Physiological Therapeutics. www.jmptonline.org/
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Introduction

Musculoskeletal traumatic injuries include ankle sprains, fractures,
dislocations, contusions and ruptures of tendons that cause pain and could
compromise ankle dorsiflexion range of motion and also reduce the functional
capacity of the lower limb.* Traumatic injuries are easily identified, since the signs
and symptoms of inflammation appear immediately after the incident. The pain that
manifests after the trauma occurs due to chemical irritation of the free nerve endings
(nociceptors), which are modulated by bradykinin and prostaglandins mainly present
during the acute and subacute phases of healing.?

During the chronic phase of inflammation, the fibroplasia process might
increase the stiffness of the connective tissue.® Engles* reported that the random
deposition of type Il collagen in these tissues favors the undesirable formation of
intermolecular bonds, which limits the range of articular motion. These morphological
changes, therefore, modify the physical properties of the tissue (stress relaxation,
creep and hysteresis). The continuance of this condition might cause joint
misalignment, with decreased posterior glide of the talus, consequently limiting
dorsiflexion.>® Some studies had identified a decreased dorsiflexion ROM in
individuals with a history of ankle sprains.”® According to Norkin and Levangie,™
posterior gliding of the talus is an essential component of the arthrokinematics and
necessary for the normal functioning of the ankle joint component. In general,
individuals with a history of musculoskeletal ankle injuries have reduced functional

1112 and increased risk for the development of Osteoarthritis of the ankle.™®

capacity
The anteroposterior articular mobilization of the talus is a common

approach used in the physiotherapy clinic to restore the arthrokinematics of the
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ankle.*** The joint mobilization technique proposed by Maitland et al.*® is based on
a graded system and is intended to restore the accessory movements of the joint by
passive, rhythmic and oscillatory movements. Grades | and Il do not reach the limits
of tissue resistance and the objective is analgesic.'’ These grades of mobilization
promote a neurophysiological effect that induces an inhibitory input to the
mechanoreceptors found in abundance at the joint capsule.'® In grades 11l and IV, the
mobilization reaches the resistance offered by the connective tissues in the elastic
region of the load/deformation curve, with consequent stretching of these
structures.® Some authors have shown that recovery of the accessory movements of
the ankle joint improves the positioning of its rotational center as well as joint
congruence, pain and dorsiflexion range, thereby increasing the functional capacity
of the ankle.*®>?%#

Despite being widely used in clinical practice and the positive results
reported in the literature, few studies have shown the cumulative effect of the joint
mobilization technique proposed by Maitland in reducing pain and improving joint
ROM and functional capacity. Therefore, the objective of this study was to verify the
acute (one session) and chronic effects (six sessions) and the follow—up (two weeks)
of anteroposterior articular mobilization of the talus, grade Il of Maitland, in the
dorsiflexion range of motion, pain and functional capacity in individuals with subacute

and chronic traumatic injury of the ankle.

Methods

Study design and sample
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Thirty-eight volunteers, 16 men and 22 women, with a mean age of 40.8
years, without restriction to social class and race, were recruited for this randomized
clinical trial. Recruitment occurred from July 2012 to December 2013. Sample size
was obtained using the GPower (version 3.1) statistical software. Based on the ROM
of dorsiflexion variable from the study by Landrum et al.,?* with an Effect Size of 0.88,
the sample size was calculated considering a a=0.05, a power=0.80 and the
directional t-test for independent samples. The obtained value was 34 volunteers.
This project was approved by the Ethics Research Committee from UFMG (Report n°
ETIC 0127.0.203.000-11) and registered at the ClinicalTrials.gov (NCT02244008). All
participants read and signed the Informed Consent Form.

The following inclusion criteria were considered: traumatic ankle injury with
a minimum of two weeks duration and a maximum of eight months; deficit of at least
five degrees of passive dorsiflexion at the ankle injured;?* minimum of 20 degrees of
plantar flexion; no history of traumatic injury in the contralateral ankle; not being
under other physiotherapy treatment for the injury in question; able to unload partial
or total body weight; and free of analgesics intake. Volunteers with restricted joint
motion due to surgical fixation, ankylosis or arthrofibrosis; with vascular, rheumatic,
neurological or neoplastic disease of the lower limb; infection or open skin lesion at
the ankle region and pain on palpation at the anterior region of the ankle, were

excluded from the study.

Instruments

Biplanar Goniometer
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For assessment of passive ankle dorsiflexion range of motion, the biplanar
goniometer no. 7570 was used (Richardson Products, Inc., Frankfort, EUA). This
instrtument was described by Donnery and Spencer® and posteriorly used by other
authors.?*? The mobile arm of the biplanar goniometer is a plantar platform that
keeps the subtalar joint in neutral, avoiding the movements of inversion and eversion
during evaluation.?” During the assessment, the volunteer remained in prone over a
non-portable tubular metal table with knees flexed at 90° and ankles at 0°.?% For
positioning of the goniometer, the examiner identified the fibula and aligned the
medial axis of the stationary arm along this bone reference.?® The supporting hand
held the fixed arm, the fibula and part of the tibia. The moving arm was aligned with
the plantar surface of the foot and the resistance hand for dorsiflexion was over the
plantar surface with wrist and fingers in extension.?’ Three passive measurements,
until the first tissue resistance was reached, were collected bilaterally, with a 30-
second interval between them. The average of these measurements were recorded
for analysis. The first ankle joint to be evaluated was defined randomly by lottery. The
biplanar goniometer is a practical instrument and showed good intra-examiner

reliability (CCI=0.81).%

Visual Analog Scale

To evaluate the intensity of ankle pain, a visual analog scale was used
(VAS).?® The VAS consisted of a 10-centimeter long straight line, marked at one end
the words "no pain" and at the other end the words "worst pain | could feel" without
reference to values. The volunteer marked a line perpendicular to this line, and the

distance between the zero point and the volunteer's mark was then recorded.? The
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advantage of using this VAS scale was its practicality and intra-rater reliability
(ICC=0.86).*° Flandry et al.** demonstrated that, when compared to other
instruments for analysis of pain intensity, the VAS scale was easier to operate,

required less explanation and was less confusing.

Functional Assessment Questionnaire

The Foot and Ankle Ability Measure (FAAM) is a self-report instrument that
assesses the functional capacity of individuals affected by musculoskeletal disorders
of the leg, ankle and foot complex. The instrument was originally described by Martin

et al.>?

and has global and categorical assessments for activities of daily living (ADL)
and for sports activities. For the purpose of this study, the FAAM was translated to
Brazilian Portuguese, cross-culturally adapted and had its psychometric properties
evaluated.®® The answers were organized in a Likert scale, where the volunteer
reported his/her functional capacity in a particular activity according to the following
options: "no difficulty”, "slight difficulty”, "moderate difficulty”, "extreme difficulty” and
"unable to do it". The options were scored from 0-4, with the answer "no difficulty”
worth a score of 4 and "unable to do it* worth a score of 0. The ADL subscale had 21
items and the sports had eight, with scores ranging from 0 to 84 and 0 to 32,
respectively. In addition, each answer had the option "not applicable”. This answer
could be chosen if the limitation of the activity in question was due to some reason
unrelated to the dysfunction of the leg, foot or ankle. However, this option was
disregarded for the final score. The results from each individual were given as a

percentile; the higher the score, the greater the individual's functional capacity. The

reliability of the Brazilian version of the FAAM (ADL subscale: ICC = 0.86; subscale
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Sport: ICC = 0.80), its internal consistency (ADL subscale: Cronbach's alpha = 0.93;
sports subscale: Cronbach's alpha = 0.90) and concurrent validity (ADL subscale: r =
0.74; sports subscale: r = 0.66 - correlation with functional capacity domain of the SF-
36) were similar to other translated versions described in the literature.®® The
instrument presented, as a percentile points, a Standard Error of Measurement
(SEM) of 5.78 for the ADL subscale and 8.17 for the sports subscale and a Minimum
Detectable Difference (MDD) of 10.21 for the ADL subscale and 14.44 for the sports

subscale.® The average time spent completing the questionnaire was 10 minutes.

Procedures

The volunteers were randomly assigned into two groups according to their
order of arrival, with the first volunteer allocated in the experimental group (EG), the
second in the placebo group (PG) and so on. The volunteers were blinded with
respect to the group they were allocated. After the allocation, demographics,
anthropometrics (age, sex, body weight and height) and clinical data (history of
injury, date of occurrence, mechanism of injury, report of imaging studies, and
treatments performed using immobilizers) were recorded. Following, the outcome
measures (ROM, pain and functional capacity) were obtained. A trained researcher

conducted the assessments and interventions.

Interventions

The anteroposterior joint mobilization of the talus grade Il of Maitland and

the hand contact interventions were conducted on the EG and PG, respectively. To
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reduce measurement error, only one examiner performed the interventions.
According to Resende et al.,** anteroposterior joint mobilization of the talus grade I
of Maitland showed high intra-rater reliability for both maximum and minimum
strength (ICC = 0.98). In order to show similarity between interventions, the hand
manual contact was used as placebo.

For the joint mobilization intervention, the volunteer was positioned in
supine on a tubular metal table 182.0 cm long, 61.0 cm wide and 79.0 cm in height.
The lower limb being mobilized was supported on a "quadriceps board" at
approximately 60° of hip flexion and 90° of knee flexion, while the other limb was
resting on the table. The board consisted of two wooden plates hinged together that
stabilized and standardized the lower limb positioning. The ankle joint was positioned
at 20° of plantar flexion at a support that was adjustable according to the volunteer’s
leg length. This position was maintained throughout the experimental procedure. The
stability of the forces during the mobilization maneuver was determined by the
positioning of the volunteer and the examiner.

During the intervention, the researcher was positioned standing in front of
the table, with the right hand — interosseous space of fingers | and Il — over the talus,
while the left hand was placed over the right hand. During the mobilization, cyclic and
rhythmic oscillations were applied to the talus in the anteroposterior direction,
overcoming the resistance of the tissues and reaching the end range of motion
without causing pain. In cases where the volunteer expressed pain, the mobilization
procedure was stopped. The pace of the oscillations occurred once every two
seconds and was controlled by a digital metronome (Metronome Beats, Stonekick,

2013). Before starting data collection, the examiner applied three initial oscillations,
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using full range of accessory motion, to familiarize with the tissue resistance and the
pace of the mobilizations.*®

The volunteers at the PG were positioned similarly and the researcher
placed the overlapped hands over the talus, applying a small clamping force on the
tibiofibular joint without any gliding in the anteroposterior direction. The intervention in
both groups consisted of three sets of 30 seconds each, with an interval of 30

seconds between them. According to Maitland et al.,*®

the acceptable amount of
mobilizations are three to four sets of 30 seconds each. Three interventions sessions

were conducted for two weeks with three sessions per week, totaling six sessions.

Outcome Variables

The outcome variables (ROM, pain and functional capacity) were
measured at four different occasions: baseline; after the first session; after the sixth
session and two weeks after the end of the interventions. According to Maitland et
al.,’® the reassessment at the two-week follow-up provides a more accurate estimate

of the effects of the intervention.

Statistical Analysis

Statistical analyses were conducted by an independent researcher that
was blinded regarding the allocation of the participants. The SPSS software for
Windows (version 15.0) was used and a standard confidence level of 5% was set for
all the analyses. Descriptive statistics, tests of normality and homogeneity of variance

were calculated for all variables. Chi-Square (XZ) and Mann-Whitney-U tests were
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used to evaluate the similarities before interventions. To determine the main and
interaction effects on the outcome variables (ROM of dorsiflexion, pain and functional
capacity) between groups at different occasions, mixed-model ANOVA for repeated
measures [2x4 factor: group (2 levels) and time (4 levels)] with planned contrasts
were applied. All the data were used in the analyses, according to the initial
randomization process, regardless of the completion of the protocol (intention to
treat).3®

For the effectiveness of the interventions on the variables that were
significantly different between groups, the Number needed to treat (NNT) analysis
was performed. To determine the sensitivity of changes on the variables that were
significantly different between groups, the Effect Size (ES), the Standardized
Response Mean (SEM) and the Guyatt's Responsiveness Index (GRI) were

performed.

Results

A total of 42 volunteers were initially selected. Four participants failed to
meet the eligibility criteria and were excluded from the study. Of the 38 who
remained, 19 were randomly allocated in EG and 19 in PG. One volunteer on the EG
did not complete the six sessions and five did not return for the follow-up. In the PG,
three volunteers did not complete the six sessions and two did not return for the

follow-up (Fig 1).

Insert Figure 1 about here
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Table 1 describes the results of data collection at baseline. There was a
significant difference in sex distribution between the groups, with more women
allocated in the EG (p=0.049). A significant difference was also observed between
groups in the interval between injury and the beginning of the treatment, with more
chronic volunteers at the PG. For the other variables investigated, the groups were
homogeneous. Regarding the type of injury, the EG had 14 fractures, four sprains
and one ankle dislocation. The GP had 16 fractures, two concussions and one

rupture of the Achilles tendon.

Insert Table 1 about here

Descriptive data of all outcome measures obtained at the four different
occasions for both groups, as well as the intra- and inter-group comparisons, are

shown in Table 2.

Insert Table 2 about here

Regarding the ankle dorsiflexion ROM, a significant interaction effect was
observed, demonstrating that the groups behaved differently over time (Fig 2).
Significant differences were observed in the EG in the first and the sixth session,
compared to the baseline (12.31<F<28.83; 0.001>p>0.0001; 0.927<power<0.999).
The improvements observed from the sixth session were maintained at follow-up

(F=1.045; p=0.313; power=0.169).

Insert Figure 2 about here
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For the variable pain, the ANOVA results showed main effects but no
interaction, indicating that both groups had similar behavior over time (Fig 3). A
significant reduction in pain was observed after the sixth session (F=12.571,
p=0.001; power=0.932) compared to baseline and after the first session in both
groups. This improvement was maintained at follow-up (F=1.772, p=0.191,

power=0.254).

Insert Figure 3 about here

For the variable functional capacity, the ANOVA results for the ADL
subscale showed no significant interaction effects, indicating that both groups had
similar behaviors over time (Fig 4). Significant differences were observed in both
groups after the first and the sixth session when compared to baseline
(17.318<F<48.724, p<0.001, 0.982<power<1.0). At follow-up, the EG also showed

significant improvement (F=13.542, p=0.001, power=0.947).

Insert Figure 4 about here

For the variable functional capacity, the ANOVA results for the sports
subscale also revealed no significant interaction effects, indicating that both groups
had similar behaviors over time (Fig 5). A significant increase in functional capacity
was observed on the subscale sports after the sixth session and at follow-up
(21.682>F>11.738, 0.001<p<0.01, 0.995>power>0.915) compared to baseline, and

after the first session in both groups.
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Insert Figure 5 about here

The effectiveness of the anteroposterior mobilization of the talus,
compared to the placebo for the improvement in dorsiflexion ROM through the NNT,
was obtained using the MDD. According to Portney and Watkins,*® the MDD is the
smallest change observed that could be considered above the threshold error
expected for a measurement. The calculation takes into account the confidence
interval on the Z distribution, the standard error of the measure and a constant,

according to the following formula:

MDDgsy, = Z * SEM * v2

The MDD result was 3.45. Therefore, to calculate the NNT the results from
all the volunteers who had an improvement greater than 3.45 degrees in dorsiflexion
ROM after the 6th session were considered positive. In the EG, 13 volunteers had a
value greater than 3.45 degrees and in the PG group only one volunteer. According

to the formula, the NNT was 1.5.

NNT = 1/ (PiT) — (Pe=To)

The sensitivity of the longitudinal variations in dorsiflexion ROM in the EG
and in the PG was determined by the ES, SRM and GRI. All results indicated a
strong change in dorsiflexion ROM in the EG. Table 3 presents the results of these

measures for each group.

Insert Table 3 about here
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Discussion

The results of the study indicated that articular mobilization grade Il of
Maitland increased dorsiflexion ROM after the 1st and the 6th session and the
improvement remained at follow-up, while the pain and functional capacity improved
over time similarly in both groups. In this study, the anthropometric characteristics,
with the exception of sex, were similar between groups at baseline. This
homogeneity between groups increased the internal validity of the trial and permitted
attribution of the observed differences to the independent variable.®” Regarding the
treatment period and the interval between sessions, both groups showed similar
behavior. However, the time of occurrence of trauma to the beginning of the
treatment was significantly higher in the PG.

As confirmed, a single intervention with anteroposterior mobilization of the
talus significantly increased dorsiflexion ROM in the EG compared to the baseline.
This same difference was not observed in the PG. Other authors also observed a
significant increase in dorsiflexion ROM after a single session of anteroposterior
mobilization of the talus with Maitland mobilization grade 111.22%2384% Similarly, in the
studies by Landrum et al.?* and Teixeira et al.,?® the sample was also composed of
individuals with traumatic lesions of the ankle. The studies from Fryer et al.** and
Andersen et al.*? found no increase in ankle dorsiflexion ROM after only one
intervention session with anteroposterior mobilization of the talus grade V of
Maitland.

Regarding the cumulative effect of the intervention, the results showed a
significant increase in the ROM of dorsiflexion at the EG after the 6th session,

demonstrating that repeated interventions with anteroposterior mobilization of the
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talus grade Il of Maitland were effective. In addition, the intervention effects were
maintained over a 2-week time. It is possible that the cyclic stretching obtained
through the oscillations caused by the mobilization might have led to a decrease in
the resistance of the deformation of the periarticular soft tissues posteriorly.** Souza

27
l.

et a also showed an increase in dorsiflexion ROM after two sessions with

anteroposterior mobilization of the talus with Maitland grade Ill, but their sample was

composed only of healthy volunteers. Hoch et al.*

reported increased ankle
dorsiflexion ROM after six sessions with two sets of two minutes of traction grade Il of
Maitland followed by four sets of two minutes of anteroposterior mobilization of the
talus grade Ill of Maitland. However, the design of the study was quasi experimental

without a control group. Rashid et al.**

showed an increase in dorsiflexion ROM only
in the group treated daily for 10 weeks with paraffin followed by joint mobilization
levels I, Il and Il of Maitland. The other group was submitted only to articular
mobilization and showed no gain in dorsiflexion ROM. However, it was unclear how
the mobilization was conducted. Therefore, as observed in our results it is possible
that the cumulative effects obtained through the joint mobilization were sufficient to
promote adaptation of the periarticular tissues of the ankle joint and increase the
dorsiflexion ROM.

To strengthen the results, the NNT was calculated to determine the
effectiveness of joint mobilization grade Il of Maitland in the improvement of
dorsiflexion ROM after six sessions. The NNT calculated was 1.5. According to
Dalton and Keating,* interventions with NNT values below 3 are considered quite
effective. It is important to highlight that the NNT results should not be interpreted

alone. The final conclusion should consider the age, epidemiological data, target

population, social factors, as well as other local factors of the intervention in
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question.*® In addition to the NNT, the other measures that determine the sensitivity
of longitudinal changes in a group - ES, SRM and GRI - showed greater variation in
the EG. Conversely, at the PG, the ES showed a small variation and the SRM and
the GRI had a moderate variation. According to Cohen,*’ values of ES above 0.8
represents a large magnitude of change between two different measurements over
time. Higher GRI, on the other hand, refers to a strong change in the scores of
clinically stable patients.*® Moreover, higher values of the SRM are related to
effective treatments.*®

In relation to pain, no significant difference between groups was observed
during the treatment period. However, a significant reduction after the 6th session in
both groups was observed. It is possible to understand the behavior of this variable,
since joint mobilization grade Il of Maitland grade has no analgesic effect. In
addition, the volunteers already had at baseline a level of reduced pain characteristic
of the sub-acute and chronic phases of the injury. In the studies by Green et al.*® and

Eisenhart et al.,*®

pain reduction was observed after a single session of joint
mobilization, with grades | and V of Maitland, respectively. Moreover, the sample of
these studies included volunteers with acute cases of lateral ankle sprain. Martins et
al.*® conducted an experimental study with rats to verify the mechanical
hypersensitivity after plantar incision. These authors found a decrease in the
hypersensitivity after five sessions consisting of three sets of three minutes of ankle
joint mobilization grade 11l of Maitland. However, the intervention technique reported
by the authors was different from the mobilization technique described by Maitland
and included passive movements of the limb of the animal throughout the ankle

ROM. According to Kersten et al.,*° the VAS is a valid instrument to measure pain at

a single point in time. However, for longitudinal assessments, the scale shows a non-
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linear behavior, modifying the SRM values during the treatment. Consequently, the
Minimal Clinically Important Difference (MCID) becomes unacceptable, since the
results might be under- or overestimated.

In relation to the functional capacity assessed by the FAAM, both the ADL
and sports subscale were similar between groups. However, over time, there was a
significant increase in functional capacity in the two subscales in both groups. This
behavior could be explained by the healing process of a traumatic injury of the ankle,
where the partial or total recovery of function occurs naturally over time. Similarly, Lin
et al.'! observed improvements in the functional capacity in a group that performed
home strength exercises, agility and balance, and in another group that performed
the same exercises but associated with eight sessions of anteroposterior mobilization
of the talus grade Ill of Maitland. However, no difference was observed between
groups over time. According to the authors, joint mobilization as an additional
resource of treatment after an ankle fracture had no effect on functional capacity and
guality of life, assessed by the Lower Extremity Functional Scale and Assessment of
Quality of Life, respectively. In addition, the mobilization technique is an additional

.12 also found

financial cost for treatment. Additionally, the work by Hoch et a
improvements in the functional capacity measured with the FAAM after six sessions,
but the study lack a control group for comparison.

Additional studies are needed to investigate the effects of Maitland’s joint
mobilization on the improvement of lower limb balance, postural control, performance

of activities and muscle activation, as well as the combination of other interventions

in individuals with musculoskeletal disorders of the ankle.
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Limitations

According to Martin et al.,®

the FAAM is responsive to changes in the
functional capacity of individuals and presented sensitivity of 0.77 and specificity of
0.75 for the subscale ADL, and sensitivity of 0.64 and specificity of 0.75 for the
subscale sports. Although Moreira®® adapted the questionnaire to Brazilian
Portuguese and evaluated some of its psychometric properties, the sensitivity,
specificity and responsiveness of the instrument were not investigated. Therefore,
the use of the Brazilian version of the FAAM may have been a limiting factor in
interpreting the results of functional capacity. Another factor to be considered in this
study was the difference in the chronicity of the injury at the beginning of treatment.
Despite the randomization process, the PG volunteers presented a longer interval
between the occurrence of the trauma and beginning of the intervention. This factor
could contribute to the positive findings on the functional capacity of the PG because
these individuals were in an advanced stage of the healing process. Another
limitation of the study was the lack of blinding of the examiner. According to Hulley et

al.,>! this strategy improves the accuracy of the measurements by decreasing the

errors due to examiner knowledge of volunteer allocation and target outcomes.

Conclusion

The results of this study showed that joint mobilization of the talus with

grade Ill of Maitland increased ankle dorsiflexion ROM after the 1st and the 6th

session of treatment and the improvements were maintained at follow-up. An
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improvement in pain and functional capacity was observed on both groups with

subacute and chronic traumatic injury of the ankle.

Clinical Application

» The present study reinforces the finding that a single session of mobilization of the
talus grade Il of Maitland increases the ROM of ankle dorsiflexion.

» The observed increase in ankle dorsiflexion ROM was greater after the 6th session
of joint mobilization producing a cumulative effect on the improvement of ankle

dorsiflexion ROM.
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Table 1: Demographic, anthropometric, and clinical characteristics of the participants
in the experimental (EG) and placebo groups (PG) and results of the comparisons
between the groups.

Ch teristi Groups Total (n=38 I
aracteristics EG (n=19) PG (n=19) otal (n=38) p-value
Gender (%) F 73,7 42,1 57,9
0,049
M 26,3 57,9 42,1
Dominant limb (%) R 89,5 89,5 89,5
1,000
L 10,5 10,5 10,5
Injured limb (%) R 47,4 57,9 52,6
0,516
L 52,6 42,1 47,4
Surgery (% No 31,6 10,5 21,1
gery (%) 0.232
Yes 68,4 89,5 78,9
Activity level (%) Athlete 47,4 52,6 50,0 0.746
Sedentary 52,6 47,4 50,0 ’
Age (mean £ SE) 415+28 40,1+ 3,1 40,8+ 2,0 0,715
Body mass (Kg) (mean + SE) 729+3.3 75,8+ 3,7 74,4 +24 0,501
Height (cm) (mean + SE) 168,0+ 1,5 1705+ 2,1 169,2+1,3 0,327
Range of motion (mean + SE) 8,7+1,1 7,7+1.1 8,2+0,8 0,599
Pain (mean £ SE) 2,1+0,7 2,3+0,7 22+05 0,896
FAAM - ADL (mean * SE) 59,2+ 3,8 58,0+4,1 58,6 £ 2,8 0,726
FAAM - Sports (mean + SE) 9,8+ 3,6 16,0+ 4,3 12,9+28 0,371
Onset of injury (days) (mean + SE) 60,0+ 6,5 115,1 + 16,3 87,6 +9,8 0,013

FAAM = Foot and Ankle Ability Measure; ADL = Activities of daily living; SE = standard error.

Table 2: Descriptive data (mean+ standard errors) of the outcome variables over time.

Baseline After 15 session After 6" session Follow-up
EG PG EG PG EG PG EG PG
(n=19) (n=19) (n=19) (n=17) (n=18) (n=16) (n=13) (n=14)
ROM 87+11 7,7+11 95+11¢ 76+11 128+12* 84+12" 132+11* 93+13"
Pain 21+0,7 23+07 13+05 18+06 07+03 074203 03+02 0503

FAAM - ADL 59,2+3,8 580+4,1 646+35 674+44" 799+33" 86,2+33" 868+27" 89,8+3,7
FAAM - Sports  9,8+3,6 16,0+43 12,8+44 153+48 31,3+6,6" 37,8+85 458+7,9" 556+8,8"

*significant differences (p <0.05) between the groups for the same period.
"significant within-group differences (p <0.05) in relation the last period.

Table 3: Effect Size (ES), Standardized Response Mean (SRM) and Guyatt's
Responsiveness Index (GRI) for the range of motion measures of the experimental
(EG) and placebo groups (PG).

ES SRM GRI
EG 0,80 1,86 2,31

PG 0,13 0,43 0,47
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Figure 1. Flow chart of the study.
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Figure 2. Ankle joint ROM of the experimental (EG) and placebo (PG) groups at
four measurement occasions.
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Figure 3. Pain score of the experimental (EG) and placebo (PG) groups at four
measurement occasions.
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Figure 4. FAAM — ADL subscale of the experimental (EG) and placebo (PG)
groups at four measurement occasions.
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Figure 5. FAAM — Sports subscale of the experimental (EG) and placebo (PG)
groups at four measurement occasions.
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5 Consideracdes finais

Os resultados deste estudo mostraram que a mobilizacdo articular do
talus no grau Il de Maitland foi capaz de aumentar a ADM de dorsiflexao apés a 13 e
a 62 sessdo de tratamento, com manutencdo dos resultados no follow-up. Essa
evidéncia cientifica tem uma grande aplicacdo na pratica clinica do fisioterapeuta,
pois a limitagdo na ADM de dorsiflexdo € um achado comum em pacientes apés
trauma do tornozelo.

Em relagdo aos resultados sobre a dor e o desempenho funcional, a
melhora foi semelhante em ambos os grupos ao longo do tempo. Isso demonstra
que a aplicacdo da mobilizagdo articular do talus no grau Il de Maitland n&o foi mais
eficaz do que a aplicacdo do placebo para essas variaveis. E importante
considerarmos que talvez o tempo de intervencédo tenha sido curto para causar
mudancas significativas nessas variaveis. Além disso, o0 estudo apresentou
limitacbes relacionadas a falta de evidéncia cientifica sobre a sensibilidade, a
especificidade e a responsividade do FAAM; a diferenca da cronicidade da leséo
entre 0s grupos; e a falta de cegamento do examinador.

A realizac&o deste estudo permitiu uma melhor compreenséo da relagéo
entre estrutura e funcdo do corpo com a atividade e a participacdo do individuo em
relacdo as tarefas avaliadas pelo FAAM. Permitiu, também, entender a importancia
da intervencédo fisioterapica e sua interacdo com 0s conceitos preconizados pela
CIF. Essa abordagem € fundamental para uma boa avaliagdo e, consequentemente,
para uma boa propedéutica. Dessa forma, o presente estudo se inseriu na proposta
do Programa de Pos-graduacdo em Ciéncias da Reabilitagdo, que tem como

fundamentacé&o a estrutura conceitual do modelo biopsicossocial abordado pela CIF.
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Futuros estudos séo necessarios para investigar o efeito da mobilizacao
articular do télus no grau lll de Maitland na melhora da fungcdo dos membros
inferiores, considerando outras variaveis de estudo como o equilibrio, o controle
postural, o desempenho de atividades e a ativacdo muscular. Esses estudos
também devem considerar um tempo maior de intervencdo e acompanhamento,
bem como a combinacdo de diferentes intervencdes em individuos com disfuncao

musculoesquelética do tornozelo.
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Por favor, responda todas as questdes, indicando uma Unica alternativa que melhor descreva sua
condicdo na ultima semana. Se a atividade a ser respondida esta limitada por algum outro motivo que
nao esteja relacionado com seu problema do pé ou tornozelo, responda Nao se aplica.

em superficie irregular

ESCALA AVD
Por causa do seu problema no tornozelo ou pé, quanta dificuldade vocé tem em:
Nenhuma | Pouca/leve | Moderada | Extrema Incapaz | Nado se
dificuldade | dificuldade | dificuldade | dificuldade | de fazer | aplica
1. Ficar em pé
2. Caminhar no plano,
em superficie regular
3. Caminhar no plano,
em superficie regular,
descalg¢o
4, Subir morro
5. Descer morro
6. Subir escada
7. Descer escada
8. Caminhar no plano,

9. Subir e descer meio-
fio
10.Agachar

11.Ficar na ponta dos pés

12.Comecar a caminhar

13.Caminhar 5 minutos ou
menos

14.Caminhar
aproximadamente 10
minutos

15.Caminhar 15 minutos ou
mais

16.Atividades domésticas

17.Atividades de vida diaria

18.Cuidado pessoal

19.Trabalho leve a
moderado que exija
caminhar ou ficar em pé
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20.Trabalho pesado
(empurrar/ puxar,
subir/descer escada,
carregar)

21.Atividades recreativas

Teto: Pontos:

i

ESCALA Esporte

Percentual:
De 0 a 100, como vocé classificaria seu nivel atual de funcdo durante atividades de vida didria usuais,
sendo que 100 corresponde ao mesmo nivel de funcdo anterior ao seu problema do pé ou tornozelo e 0
corresponde a incapacidade em desempenhar qualquer das suas atividades diarias usuais?

Por causa do seu problema no tornozelo ou pé, quanta dificuldade vocé tem em:

Nenhuma
dificuldade

Pouca/leve
dificuldade

Moderada
dificuldade

Extrema
dificuldade

Incapaz
de fazer

Nao se
aplica

1. Correr

2. Pular

3. Amortecer o salto

4. Arrancar e parar
bruscamente

5. Realizar passadas laterais
rapidas, com mudanca
brusca de direcao

6. Atividades de baixo
impacto

7. Capacidade em
desempenhar a atividade
com sua técnica normal

8. Capacidade em praticar o
seu esporte desejado pelo

tempo que vocé gostaria

Teto: Pontos:

corresponde a incapacidade em desempenhar qualquer das suas atividades esportivas usuais?

i

Percentual:
De 0 a 100, como vocé classificaria seu nivel atual de funcdo durante suas atividades esportivas, sendo
gue 100 corresponde ao mesmo nivel de fungdo anterior ao seu problema do pé ou tornozelo e 0

De um modo geral, como vocé classificaria seu nivel funcional atual?

Normal Quase normal

Anormal

Extremamente
anormal




109

Anexo IV

MANUAL DE APLICACAO DA VERSAO BRASILEIRA DO FAAM

Este manual visa padronizar os procedimentos de aplicagéo da versao brasileira do

guestionario Foot and Ankle Ability Measure(FAAM). O objetivo desta padronizacéo

€ reduzir fontes de erro oriundas do modo de aplicacédo e possibilitar que medidas

feitas em diferentes individuos e em momentos distintos possam ser comparadas de

modo transversal e longitudinal.

PROCEDIMENTOS DA ENTREVISTA

A versao brasileira do FAAM é aplicada por meio de entrevista direta entre o clinico

ou pesquisador e o paciente. Deve ser escolhido um local tranquilo e adequado para

gue nao haja interferéncias ambientais no momento da entrevista. A entrevista deve

seguir 0s seguintes passos:

1.

Apresentar e explicar, em linhas gerais, o questionario para o paciente. Deve-
se falar sobre os objetivos do questionéario, sua funcdo e informar sobre o
namero de itens e escalas.

Pedir ao paciente que leia em voz alta o primeiro enunciado do FAAM. A
partir dai, o entrevistador deve reler o enunciado dando énfase que as
respostas do paciente devem se referir a Ultima semana e explicar em
detalhes todas as opcdes de resposta para cada item.

O paciente nao deve ser informado sobre a forma de pontuacao da escala. A
gualquer momento que o paciente julgar necessario, ele podera sanar
eventuais davidas sobre qualquer item ou pergunta do FAAM.

No inicio da entrevista, deve ser entregue ao paciente uma copia da folha de
respostas do FAAM para que ele(a) possa acompanhar a leitura do
instrumento feita pelo entrevistador. Ndo € necessario que o paciente marque
as opcoes de resposta para cada item na folha de resposta que foi dada a
ele(a).

O entrevistador deve ler pausadamente, todo o instrumento, especialmente o

enunciado de cada escala. A partir de entdo, cada item deve ser lido, um a
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um, aguardando a resposta do paciente para cada item. O entrevistador deve
marcar em sua propria folha de respostas a opcédo do paciente e entédo
prosseguir a leitura dos demais itens.

6. Caso o paciente, durante a entrevista, queira alterar alguma resposta de
algum item ja respondido, ele(a) podera fazé-lo sem qualquer problema.

7. Para a escala de Esportes, o entrevistador deve lembrar ao paciente que 0s
itens desta, referem-se a atividade esportiva que 0 paciente pratica, seja em
nivel recreacional ou de alto rendimento. Caso o paciente seja sedentario,
devem ser usadas referéncias de atividades cotidianas, preferencialmente do
contexto do paciente, que demandam as exigéncias fisicas descritas nos

itens.

SOBRE AS ESCALAS DO FAAM

As atividades descritas em cada item do questionario FAAM devem sempre se referir
ao contexto do paciente. Assim, ndo ha um exemplo padrdo sobre o modo de
execucao dos movimentos que compdem a atividade descrita nos itens. Por
exemplo: o item da escala de Atividades de Vida Diaria (AVD) denominado
“Agachar” ndo se refere ao modo de agachar, nem ao tempo que se permaneca
nesta posicdo ou a qualquer outra caracteristica previamente determinada da acéo
de agachar. Esta acdo deve ser contextualizada no modo de vida do paciente, ou
seja, deve ser feita referéncia sobre o(s) tipo(s) de agachamento que o paciente
precisa fazer em seu dia-a-dia. O mesmo vale para qualquer outro item do
instrumento FAAM. Assim, a resposta que o paciente escolher para um dado item,
irA se referir ao nivel de dificuldade que ele(a) possui em desempenhar uma
atividade que esta presente em seu contexto de vida. Por isso, o entrevistador n&o
deve fazer descricbes cinematicas dos movimentos que representam a tarefa de um
determinado item, nem tampouco, demonstrar a execu¢cao de um ou mais itens. Isso
pode interferir na referéncia que o proprio paciente ir4 construir a respeito daquele

item em seu contexto de vida, o que pode gerar duvidas ou dificuldades na resposta.
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INSTRUCOES SOBRE A PONTUACAO DO FAAM

As instrucdes sobre a forma de pontuacéo da verséo brasileira do FAAM é a mesma
da versao original em inglés. Assim, as instru¢ées que se seguem foram traduzidas
diretamente das instrucdes fornecidas pelo autor original do instrumento.

As escalas de AVD e Esportes sao pontuadas separadamente. A resposta a cada
item da escala de AVD é pontuada de 4 a 0, sendo que 4 representa “sem
dificuldade” e O representa “incapaz de fazer”. A opcéo de resposta “N&o se aplica,
N/A” ndo séo contabilizadas. A pontuacdo de cada item é somada para se obter o
escore total dos itens. O numero total de itens com uma resposta que nao seja N/A,
sdo multiplicados por 4 para se obter o maior escore possivel para aquele individuo.
Se o paciente respondeu todos os 21 itens, escore maximo possivel € 84. Se um
item nao foi respondido, ou seja, recebeu a resposta N/A, o escore maximo possivel
€ 80, caso 2 itens nao tenham sido respondidos, o escore maximo possivel € 76, e
assim por diante. O escore total dos itens é entdo divido pelo escore maximo
possivel. Este valor é entdo multiplicado por 100 para se obter o valor em
porcentagem. Escores maiores representam niveis mais elevados de funcao fisica.
A escala de Esportes € pontuada da mesma forma descrita acima, ou seja, 4
representa “sem dificuldade” e O representa “incapaz de fazer”. Os escores de cada
item sdo somados para se obter o escore total dos itens. O numero de itens
respondidos sdo multiplicados por 4 para se obter o escore maximo possivel. Se o
individuo responder todas as 8 questdes, 0 escore maximo possivel € 32. Se um
item néo foi respondido, o escore maximo possivel é 28, caso 2 itens ndo sejam
respondidos, o escore maximo possivel é 24, e assim por diante. O escore total dos
itens é entdo divido pelo escore maximo possivel. Este é multiplicado por 100 para
se obter o valor em porcentagem. Escores maiores representam niveis mais

elevados de funcdo fisica.

CONSIDERACOES FINAIS

O tempo meédio de aplicacdo de todo o questionario € de 10 minutos,
aproximadamente. A presenca do entrevistador € de extrema importancia para que a
compreensao dos itens que compdem o instrumento ocorra de modo adequado,

guando este € aplicado para a populacdo Brasileira.
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Apéndice |

Title: Immediate effects of anteroposterior talus mobilization on dorsiflexion

range of motion in subjects with orthopedic disfunction of the ankle and foot

Abstract

Objective: The purpose of this study was to determine the immediate effects of a
single anteroposterior mobilization of the talus on the active dorsiflexion range of
motion (ROM) in participants with different orthopedic foot and ankle injuries.
Methods: This study included 30 male and female participants aged 18 to 50 years
with unilateral orthopedic foot and ankle dysfunction. All participants underwent 3
sets of active dorsiflexion ROM measurement in both ankles. Measurements included
baseline, post—first treatment, and post-second treatment values. Participants
received either joint mobilization or manual contact (control) on the affected ankle.
Active dorsiflexion ROM was assessed using a biplanar goniometer with participants
in the prone position and 90° of knee flexion.

Results: Both groups (joint mobilization and manual contact) showed increased
active dorsiflexion ROM. However, the mean difference of dorsiflexion measurements
before and after mobilization was greater than before and after control treatment.
Conclusion: A single session of articular mobilization of the talus did not significantly
increase dorsiflexion ROM in participants with orthopedic dysfunctions of the ankle
and foot compared with a manual contact procedure.

Key Indexing Terms: Orthopedic Injury; Dorsiflexion; Articular Mobilization; Range

of Motion; Ankle; Manual Therapy

Authors: Luciana Mundim Teixeira, Tatiana Pires, Rafael Duarte Silva, Marcos Anténio de Resende
Artigo publicado no Journal of Manipulative and Physiological Therapeutics. www.jmptonline.org/
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Introduction

The ankle is one of the most common sites of injury during sports
practice.’™ The most common injuries of this joint complex that lead to dysfunction
are lateral sprain, malleolar fractures, tendinitis, and tendon tears.®’ After these
injuries, joint hypomobility associated with loss of physiologic range of motion (ROM),
especially dorsiflexion, and accessory movement limitations and consequent
arthrokinematics impairment may occur.®® The loss of accessory movement
provokes articular instability with a strong possibility of recurrent lesions. In this case,
the use of a specific treatment to restore the ankle arthrokinematics in participants
with talocrural joint dysfunctions is important.

Dorsiflexion ROM deficit is a common clinical finding in orthopedic injuries
of the ankle joint complex, and manual therapy is one of the techniques used to
reestablish this movement deficit.” Joint mobilization is part of these techniques and
aims to restore the accessory or arthrokinea matic movements that occur between
joint surfaces, which are classified as spin, roll, and glide.’® These accessory
movements occur between joint surfaces and are primarily determined by the shape
of the surfaces. The concave/convex rule states that the direction of the slide and roll
should occur in opposite directions when a convex surface moves on a concave
surface. This treatment technique involves the application of oscillatory, rhythmical
external forces, generating glide within the range of accessory motion or to its
limits. 't

The Maitland*® mobilization technique consists of an assessment and
treatment system based on the subjective evaluation of accessory motion in 4

grades. Maitland grades | and Il describe motion before the resistance is first felt by
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the clinician (R1), which corresponds to the point where connective tissue begins to
impose significant resistance to deformation.**** Grades Ill and IV occur after R1 and
until R2, the point of maximal resistance that determines the endrange of accessory
motion.®® Therefore, Maitland grade Il and IV mobilization aims to elongate the
articular and periarticular connective tissue and is indicated when accessory motion
is restricted.*™? The purpose of articular mobilization grades 11l and IV of the talus is
to elongate and cause viscoelastic tissue daptation.'* However, the mechanism of
action of this intervention remains unclear. Mechanical and neurophysiologic theories
have been proposed, and the results of several studies favor the mechanical
hypothesis.***®

Several studies have investigated the effects of anteroposterior
mobilization of the talus on the ankle dorsiflexion ROM. Some studies included only

17-20

healthy participants, whereas others included participants with acute lateral

10.21 or with subacute and chronic lateral sprains.*® From our literature review,

sprains
only 1 study included participants with lower limb injuries who underwent prolonged
immobilization.?? In accordance with a recent systematic review,? insufficient
evidence is available regarding manipulative therapy as a treatment of common
lower extremity disorders. Recent studies*’*® demonstrated an increase of the active
dorsiflexion ROM immediately after mobilization of the talus (Maitland grade III) in
asymptomatic participants. Moreover, in 2008, Landrum et al.?? investigated the
immediate effects of anteroposterior mobilization of the talus in participants with
different orthopedic injuries of the lower limbs who underwent immobilization for at

least 14 days and presented at least a 5° loss in dorsiflexion compared with the

contralateral side. The results showed that joint mobilization increased the posterior
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glide of the talus and the active dorsiflexion ROM by 4.4° immediately after
mobilization.

In 2004, Collins et al.'® assessed Mulligan mobilization with the movement
technique, which consists of joint mobilization with active movement of the extremity,
in participants with subacute lateral ankle sprain. Their results showed a
postmobilization improvement in the dorsiflexion ROM without an alteration of the
pressure and thermal pain threshold, which suggests that joint mobilization has a
biomechanical effect. Another study' that investigated the posterior glide of the talus
before and after the application of Mulligan mobilization technique showed that this
mobilization technique, performed in a closed kinetic chain, improved posterior glide
of the talus in participants with recurrent unilateral sprain.

Ankle joint mobilization is frequently used to improve dorsiflexion ROM in
the rehabilitation of lateral ankle sprains.'® It has been suggested that restriction of
accessory motions (ie, posterior talar glide) may persist after the occurrence of ankle
sprains.®*® We hypothesized that only 1 joint mobilization session of the ankle
(Maitland mobilization technique) significantly increases the active dorsiflexion ROM
in participants with orthopedic injuries of the foot and ankle. Thus, the aim of this
study was to determine whether a single anteroposterior mobilization of the talus
(Maitland grades IIl and 1V) could change ankle dorsiflexion ROM immediately after
the mobilization maneuver in participants with different orthopedic injuries of the foot

and ankle.

Methods

Design
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A crossover study design was chosen to allow elimination of variability
between individuals and allowing only a small sample size to verify the difference
between interventions. All data were collected in the manual therapy laboratory of the

Physical Therapy Department at the Federal University of Minas Gerais, Brazil.

Participants

This study was approved by the Ethics Committee at the Federal
University of Minas Gerais ([UFMG]-COEP-MG [ETIC 0202.0.203.000-10]), and a
clinical trial registry number (CAAE-0127.0.203.000-11) was obtained. All participants
provided consent. Thereafter, 30 participants (male and female) were recruited from
the institution where the study took place and from the general community. These
participants included 25 men (83.3%) and 16 participants in whom the right side was
affected (53.3%). The mean + SD age was 31.27 + 10.04 years, and the mean height
and body mass were 175.63 + 8.38 cm and 85.51 + 16.81 kg, respectively.

Each participant was required to meet the following inclusion criteria: age
within the range of 18 to 50 years, unilateral orthopedic dysfunction of the ankle in
the last 6 months, at least a 5° limitation of active dorsiflexion in comparison with the
contralateral side, and provided informed consent after receiving an explanation of all
research procedures and pertinent information regarding the study.

Exclusion criteria were the following: bilateral orthopedic dysfunction of the
ankle; dorsiflexion blockage caused by surgical fixation or ankylosis; intolerance to
anteroposterior mobilization of the talus (Maitland mobilization grades Il and 1V);
neurologic, rheumatic, and vascular pathologies of the lower limb; and open or

contagious skin lesions around the ankle-foot complex.
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Both ankles of the participants were included in the study. Initial sample
sizing was defined considering a level of significance of a = 0.05 and a statistical

1
|18

power of 0.80 based on the studies conducted by Venturini et al.”™ and Landrum et

al.??

Biplane Goniometer

The dorsiflexion ROM was measured using a biplanar goniometer no.
7570 (Richardson Products, Inc, Frankfort, IL). This device differs from the universal
goniometer because it has a plantar platform as its mobile arm, which is
perpendicular to the fixed arm. The biplane goniometer design aims to minimize
pronation in the subtalar and midtarsal joints so that dorsiflexion at the talocrural joint
is not confounded by these movements.?* The manufacturer's instructions suggest
measuring dorsiflexion with the person sitting or in the supine position with the knee
extended. To decrease gastrocnemius muscle tension and to obtain a better
indication of the ankle dorsiflexion ROM, the measurements were performed in the
present study with all individuals in the prone lying position with a 90° knee flexion.’
A preliminary study was performed before the main study in healthy participants to
investigate the intrarater reliability of the biplanar goniometer. The intraclass
correlation coefficient was 0.91, which indicates good reliability. This value is in

agreement with the values reported in the literature.*”?*

Procedures
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Initially, anthropometric, demographic, and clinical data such as age, onset
of dysfunction, immobilization period, body mass, and height were recorded. Body
mass and height were measured with a mechanical scale and a stadiometer (Filizola
Ind Ltda, S&o Paulo, Brazil), respectively.

The active dorsiflexion ROM was measured for both ankles with a 30-
minute interval between them, beginning with the affected side. The first assessed
knee was randomly defined by assortment. All volunteers underwent 3 sets of active
dorsiflexion ROM measurements: (1) baseline, (2) post—first intervention, and (3)
post—second intervention. The volunteers were advised to avoid physical therapy
procedures or techniques on the day the measurements were obtained.

Anteroposterior mobilization of the talus (Maitland mobilization grades Il
and IV) were performed in this study in the same manner that was described in the
earlier reliability study.?® Volunteers were placed in the supine position on a manual
therapy table, which contained an attached ankle supporter (Fig 1). The calcaneus
support allowed an ankle joint position of 20° of plantar flexion, which was maintained

throughout the entire experimental procedure.

Insert Figure 1 about here

Data collection was performed by 2 raters, A and B: rater A performed the
measurement of the dependent variable (active dorsiflexion ROM), and rater B
performed joint mobilization or no treatment. The no-treatment group consisted of
volunteers who were positioned as previously described for the same period as the
participants who underwent actual joint mobilization, but manual contact on the joint

without any mobilization technique was performed in this group. Rater A was blinded
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to the treatment sequence, and rater B was blinded to the ROM measurement
results. Thus, the mobilization techniqgue was performed with the rater's right hand
over the participant's talus, and the space between the thumb and the index finger
was used for force application while the left hand was placed over the right one.
Cyclic movements were applied in an anteroposterior direction from the first tissue
resistance barrier until the end of the accessory ROM without any pain or discomfort.
This mobilization maneuver was performed in 30-second duration sets with a 30-
second interval between each set. During joint mobilization, a digital metronome
(Korg KDM-1; Korg, New York, NY) was used to allow the rater to control and
standardize the oscillation rhythm (1 oscillation per second), which guaranteed that
the joint mobilization cycle was similar in all participants.

Both interventions (joint mobilization and manual contact [control]) were
performed in all volunteers. The sequence of the interventions was randomly defined
by assortment. Half of the volunteers underwent joint mobilization as the first
intervention and the control procedure as the second procedure, and the other half

underwent the inverse sequence.

Statistics

The dependent variable (active dorsiflexion ROM) is continuously
quantitative and showed a normal distribution, as verified by the Shapiro-Wilk test.
For this variable, analysis of variance was used for repeated measures to compare
the influence of the treatment order and time. The independent variables were

treatment order (joint mobilization or no treatment [control]) and time (baseline, post—
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first intervention, and post—second intervention: trials 1, 2, and 3, respectively). The
mean of the 3 active ROM measurements was used for analysis ends.

For the nonaffected ankle, no intervention was applied, and both groups
(control and mobilization) were measured only by goniometry. Thus, an analysis of
variance for unifactorial repeated measures for the 3 trials was performed to test the
difference between the means in each trial.

The differences for the ROM measurements (trials 1 with 2 and 2 with 3)
and their means were calculated to quantify the improvement that occurred at the 3
trials for both the affected and the nonaffected side. The paired t test was applied to
verify whether these means were statistically different.

P values smaller than .05 were considered statistically significant. All
statistical analyses were performed by using SPSS 15.0 for Windows (SPSS Inc,

Chicago, IL).

Results

Sample Characteristics

The initial dorsiflexion ROM loss (the ROM of the nonaffected side minus
the ROM of the affected side) was 11.7° + 4.74°. The mean time from the onset of
injury to data collection was 81.47 + 46.79 days. Volunteers underwent a mean
immobilization period of 41.17 + 23.46 days. The mean period between the removal
of the immobilization device and data collection was 41.3 £ 42.05 days. The most
common type of immobilization was a plaster splint (41%), followed by a Robofoot

(20.5%) and a plaster cast (20.5%). The injury types for all volunteers enrolled in this
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study are described in Table 1. Most injuries occurred during a soccer match (30%)

in recreational or competitive soccer players.

Insert Table 1 about here

Dorsiflexion ROM Measurements

Dorsiflexion ROM measurements for the nonaffected side showed no
statistical difference for all volunteers, regardless of the order of intervention (P >
0.05).

A descriptive analysis of the active ROM for the affected side in each trial
(baseline, postfirst intervention, and post—second intervention) for each group is

provided in Table 2.

Insert Table 2 about here

Range of motion measurements for the affected side showed significant
statistical differences between the mean of the 3 trials (P = 0.009), but the type of
intervention that was performed initially had no significant influence (P = 0.445).
Thus, dorsiflexion measurements increased for all volunteers regardless of the type
of initial intervention.

The mean postmobilization differences (t, — t; in the mobilization group
and t3 — t, in the control group) were greater than those in the control group (t; — t; in
the control group and t3 — t; in the mobilization group). However, these differences

were not statistically significant (Table 3).
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Insert Table 3 about here

The mean increase in the dorsiflexion ROM for all volunteers was 0.88°
when compared with the mean baseline measures regardless of the sequence of
interventions (P = 0.008). The mean active ROM measures at baseline for the

affected ankle were not significantly different for either the control or the mobilization

group.

Discussion

The data presented herein showed that only 1 intervention with articular
mobilization was not adequate for improving the dorsiflexion ROM immediately after
the mobilization maneuver of the talus. The mean differences after mobilization (t; -
t; in the mobilization group and t; — t; in the control group) did not reveal statistically
significant improvements compared with the mean differences after control treatment
(t2 — t; in the control group and t; — t, in the mobilization group). The observed
dorsiflexion ROM improvement may be explained by the increase of the joint
accessory movements caused by the reduction of ligament and capsule
noncontractile tissue stiffness around the joint.**

Green et al.*°

conducted a randomized controlled trial in participants with
acute ankle inversion sprain. The purpose was to investigate the effects of
anteroposterior mobilization of the talus on 3 different gait variables. These authors
demonstrated that the group that underwent joint mobilization required fewer
treatments for achievement of painfree dorsiflexion and improvement of stride speed

16
l.

when compared with the control group. Collins et al.”™ investigated the effects of
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Mulligan mobilization with the movement technique on dorsiflexion ROM and the
pressure and thermal pain threshold. This study was a double-blind, randomized
controlled trial with a crossover design in participants with subacute grade Il lateral
ankle sprains. The results showed statistically significant improvements in
dorsiflexion ROM initially after mobilization, but no significant changes in the
pressure or thermal pain threshold. The authors suggested that the mobilization
treatment has a mechanical rather than a hypoalgesic effect. However, a recent
study26 demonstrated that the passive accessory mobilization technique can
produce an initial hypoalgesic effect and an improvement in the dorsiflexion ROM in
participants with lateral ankle pain.

11" and Venturini et

Other mobilization studies conducted by Souza et a
al.'® have shown an increase of 1.99 and 0.81, respectively, on active dorsiflexion
ROM immediately after mobilization. These authors used the same methodology
used in the present study, but in healthy participants.

The participants enrolled in the present study were diagnosed as having
different types of ankle and foot orthopedic injuries and had adverse joint features
compared with healthy participants. It should be noted that the mean time interval
between the onset of injury and data collection was 81 days. This condition is
considered chronic and is usually accompanied by residual swelling and fibrosis,
which alters the elasticity of the tissues surrounding the joint. Because the present
study was conducted under these conditions, the results can be better extrapolated
to the clinical setting.

Landrum et al.??

performed a crossover study using an inclinometer to
investigate the dorsiflexion ROM before and after anteroposterior mobilization of the

talus. These authors measured the posterior glide of the talus and its stiffness with
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an arthrometer. The results showed a statistically significant increase in the ROM
measures in both postcontrol and postmobilization moments. These findings were
attributed to the correction of the anterior position of the talus because

the amount of posterior glide of the talus had decreased after mobilization. The
dorsiflexion ROM improvement after all volunteers underwent mobilization was 4.4°
compared with 0.88° in the present study. This greater difference in ROM
improvement may be explained by the smaller sample size used herein and by the
different instruments used in our study and by Landrum et al.??

Our study data showed a mean dorsiflexion ROM improvement after
mobilization of 0.42° after the first intervention and of 0.82° after the second
intervention (Table 3). This demonstrates an improvement of 0.40° in the mean
differences, which represents an improvement of approximately 95%. The clinical
relevance of this result is questionable, and it may be associated with foot type. For
people with concave and rigid feet, a few degrees of dorsiflexion improvement may
improve clinical and functional performance. On the other hand, people with flat and
flexible feet probably require greater increases in the dorsiflexion ROM to receive
clinical and functional improvements.

Although a statistically significant improvement was noted immediately
after control treatments, it was only 0.24° after the second intervention. Regardless of
foot type, this does not have clinical or functional relevance, and this improvement
may be explained by the lack of an interval greater than 24 hours between the
interventions.

Crossover studies conducted by Vicenzino et al.'® and Hoch and
McKeon?’ had minimum intervals of 48 and 24 hours, respectively, between control

and mobilization interventions to minimize cumulative treatment effects. These
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authors did not find statistically significant ROM improvements after control
treatments. In our study, the effect of mobilization after the first intervention
(decreased stiffness of the periarticular tissues) may have caused the statistically
significant difference in the dorsiflexion ROM when compared with the control by
cumulative effects. Intervals greater than 24 hours between the interventions
minimize but do not exclude the effect of systematic changes over time. It is likely
that our results were compromised by the short time between the interventions.
Another crossover study? in participants with limitations in the dorsiflexion ROM who
underwent a 7-day interval between interventions showed a small but significant
improvement in the dorsiflexion ROM compared with the control group. The authors
attributed their findings to the mobilization technique applied. Because the
participants reached the maximum dorsiflexion ROM, they probably experienced a
combination of stretching and self-mobilization, which resulted in a significant change
in the ROM. This effect may have occurred in our study because an interval was
lacking between interventions and the participants performed maximum active

dorsiflexion ROM in 3 consecutive sets.

Limitations

In this study, the participants were not assigned to groups according to
age, sex, pathology, time since onset of injury, or type and time of immobilization
because the sample size was insufficient for this stratification. This grouping would
provide a more homogeneous distribution, thus allowing conclusions that are more

valid.



126

The participants had a variety of disorders; thus, the conditions were not
homogenous, which may have influenced the study findings. Both groups improved,;
thus, without a nontreatment group to compare to, it is unclear if the manual contact
may have had an effect or if the ROM assessment was responsible for the
improvement. Also, mobilization force was not measured, so it is possible that levels
of therapeutic force were inadequate to reach a statistically significant difference.

Despite its presence in the literature, the crossover methodological design
used in this study did not show a significant improvement of the dorsiflexion ROM
scores immediately after anteroposterior mobilization of the talus. Our data may have
been influenced by the short interval between the control and mobilization
interventions. However, the cumulative treatment effects can be minimized if the
crossover treatment is performed with a minimal interval of 24 hours. These findings
limit the results regarding the immediate effects of anteroposterior mobilization of the
talus on active dorsiflexion ROM in participants with different orthopedic foot and
ankle injuries.

The present study investigated only the immediate effects of a single
mobilization session without any associated treatment techniques, which reduces the
possibility of a significant clinically relevant improvement in the dorsiflexion ROM. In
the clinical setting, articular mobilization of the talus is performed at many different
treatment sessions to reach a desired therapeutic effect, and it is associated with
other physical therapy techniques to accomplish functional improvement. It is
unknown what the effects of repeated mobilization over time would be in this group of
participants.

The assessment of the clinical significance of the results presented in our

study requires further research investigating the cumulative effects of anteroposterior
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mobilization of the talus (Maitland grades Il and 1V) after several treatment sessions
in participants with orthopedic dysfunction of the ankle and foot. Further studies with
a crossover design and a longer time interval between control and mobilization
interventions may be necessary to investigate the cumulative effects of articular
mobilization of the talus on the improvement of the ankle dorsiflexion ROM and to

correlate them with functional activities.

Conclusion

Our study showed that a single intervention of anteroposterior mobilization

of the talus (Maitland grades IIl and IV) was similar to a manual contact procedure on

dorsiflexion in participants with different orthopedic dysfunctions of the ankle and

foot.

Practical Applications

* In this study, a single mobilization anteroposterior of the talus may not be adequate
to significantly restore dorsiflexion in participants with ankle dysfunction.

* The effect obtained with the anteroposterior mobilization of the talus may be
accumulative; thus, future studies should consider including multiple sessions to

measure effects.

Funding sources and potential conflicts of interest

* No funding sources or conflicts of interest were reported for this study.
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Tables and Figure

Table 1 — Types of ankle and foot injuries

Injury Number of Percentage
Cases (%)

Post-operatlor? of bimalleolar fracture 6 20.0%
(osteosynthesis)
Lateral ankle sprain (grade I1) 5 16.7%
Post-operation of lateral malleolus (osteosynthesis) 4 13.3%
Conservative treatment of ankle fracture 2 6.7%
Post-operation of trimalleolar fracture 2 6.7%
Achilles tendon tear 2 6.7%
Osteosynthesis of the foot (fracture of 2"
metatarsal and medial cuneiformis) and 1 3.3%
tendinopathy of the extensor digitorum longus
Post-operation of comminuted calcaneus fracture 1 3.3%
Post-operation of ligament reconstruction of the 1 3.3%%
ankle
Post-operation of pseudoarthrosis of medial 1 3.3%
malleolus
Post-operation of Achilles tendon enlongation 1 3.3%
Contusion trauma of the foot 1 3.3%
Post-operation of pseudoarthrosis of lateal 1 3.3%
malleolus (osteosynthesis)
Post-'operatlon of open bimalleolar fracture with 1 3.30%
luxation
Post-operation of lateral talar process fracture 1 3.3%

Table 2 — Active dorsiflexion ROM on the affected side in each moment

Standard

95% Confidence

Group Moment  Volunteers Mean o Interval
Deviation - -
Inferior Superior

1 15 8.84 5.04 5.81 11.87

Control 2 15 9.11 4.66 6.25 11.98
3 15 9.93 4.86 7.15 12.71

1 15 9.60 6.34 6.57 12.63

Mobilization 2 15 10.02 6.08 7.16 12.89
3 15 10.27 5.62 7.49 13.05

1 30 9.22 5.64 7.08 11.37

Total 2 30 9.57 5.34 7.54 11.59
3 30 10.10 5.17 8.14 12.07

Moment 1: baseline

Moment 2: post-1* intervention

Moment 3: post-2™ intervention

Control group: manual contact on the 1% intervention

Mobilization group: joint mobilization on the 1% intervention
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Table 3 — Mean of the differences between the moments to each group for the

affected ankle

Differences Mean p Value
Control Mobilization

ACTIVE 1-2 0.27 0.42 0.740

ACTIVE 2-3 0.82 0.24 0.136

1: baseline measure
2: post-first intervention measure
3: post-second intervention measure

Figure 1 — Anterior to posterior mobilization technique of the talus.
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Apéndice I

Title: Translation, cross cultural adaptation and validity of the Brazilian version

of the Foot and Ankle Ability Measure questionnaire

Abstract

Purpose: To translate and cross-cultural adapt the Foot and Ankle Ability Measure
guestionnaire (FAAM) and verify the psychometric properties of the Brazilian-
Portuguese version of this instrument.

Methods: The analysis of validity was carried out by applying the Rasch model and
correlation to the SF-36 Physical Function (PF) subscale. Test-retest reliability and
internal consistency were analyzed with ICC;; and with Cronbach alpha,
respectively. Fifty-five subjects with a wide variety of foot and ankle musculoskeletal
disorders with a mean age of 34 years were included.

Results: Test-retest reliability over 3 to 5 days was 0.86 and 0.80 with internal
consistency values of 0.93 and 0.90 for the Activities of Daily Living (ADL) and Sport
sub-scales, respectively. The Rasch analysis indicated reliability coefficients of 0.92
and 0.88 for the individual responses and 0.95 and 0.94 for the items, respectively,
on the ADL and Sports subscales. Two items from the ADL sub-scale (9.5%) and two
from the Sport sub-scale (25%) did not match the expectations of the model. The
item separation index for the ADL sub-scale was 4.17 and for the Sport sub-scale
3.89. For the ADL sub-scale, the individual separation index was 3.40 and 2.71 for
the Sport sub-scale. Correlation to the SF 36 PF was 0.74 (p<.00005, CI:0.59-0.84)

and 0.66 (p<.00005, CI:0.49-0.77) for the ADL and Sports subscales, respectively.
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Conclusion: Evidence of validity and reliability is provided for the FAAM-Brazil. The
Rasch analysis results indicated that some items did not fit the model for the studied
sample. The FAAM-Brazil should be applied with caution to individuals who practice
sports with different physical demands from those described by the Sport’s sub-scale
items.

Key Indexing Terms: Ankle; Questionnaires; Clinical assessment; Lower limb

injuries; Psychometric analysis.

Authors: Tarcisio Santos Moreira, Livia de Castro Magalh&des, RobRoy L. Martin, Rafael Duarte
Silva, Marcos Antdnio de Resende. Artigo em processo de submisséo na Disability and
Rehabilitation. www.informahealthcare.com/dre
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INTRODUCTION

Self-report questionnaires are commonly used in both clinical practice and research
because of their ability to efficiently collect information [1]. Evaluative self-reported
instruments use the response patterns of patients to measure changes in health
status over time. If the instrument is created properly and evidence of validity is
obtained, then the information collected can be used to interpret the effect of
pathology and subsequent impairment on physical function [2]. An evaluative region
specific instrument for Brazilian-Portuguese speaking individuals, with a broad range

of foot and ankle related disorders, is currently not available.

The Foot and Ankle Ability Measure (FAAM) is an evaluative instrument that
assesses functional limitations for those with foot and ankle related disorders. The
FAAM has evidence of validity, reliability, and responsiveness [2]. Two systematic
reviews found the FAAM to have the strongest psychometric properties compared to
other competing instruments [3,4]. The FAAM originally published in English [2] has
been translated into German [5], Persian [6] and French [7]. The FAAM is composed
by two sub-scales, one denominated activities of daily living (ADL) with 21 items and
another named Sports sub-scale with 8 items. Each item has 5 response categories
like a Likert scale, varying from O to 4, considering that the highest score means no
difficulty at all in a given task. The scales can be applied separately and higher
scores means better functional status [2]. Evidence supporting the use of the FAAM
has been completed using subjects across the spectrum of ability. This includes
sedentary individuals as well as in those involved in sports, such as volleyball,

basketball and soccer players [5,8,9]. The FAAM also has evidence to support its use
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for individuals with Diabetes Mellitus patients [10] and in with individuals with a wide
range of musculoskeletal conditions, such as lateral ankle sprain [2,6,8], plantar
fasciitis [2,6] and ankle fractures [2,6]. This evidence makes it well suited to be used
in clinical practice and research. A version of the FAAM for Brazilian-Portuguese

speakers however is not available.

Despite the wide spread use of questionnaires and functional scales, only three have
been translated and cross culturally adapted to Brazilian-Portuguese speaking
individuals [11,12,13]. These instruments include the Cumberland Ankle Instability
Tool (CAIT)[11l], Foot and Ankle Outcome Score (FAOS)[12] and American
Orthopeadic Foot and Ankle Society-ankle hindfoot scale (AOFAS)[13]. Each of these
instruments have limitations that may impact their use as evaluative instruments,
either considering the scope of clinical conditions for which they were developed or
problems with evidence of their validity and reliabitlity. The CAIT was developed to
be a discriminative instrument specific for the condition chronic ankle instability [14].
The FAOS-Brazil was applied only in individuals with lateral ankle sprain and the
translation study showed little or no information about floor and ceiling effects and
insufficient analysis of its validity, reliability and internal consistency [12]. Similar
problems can also be found with the Brazilian version of the AOFAS likewise target
conditions (only for hind foot region) and validity, given that it has stronger correlation

with the mental health domain of the SF-36 than of the physical function domain [13].

The review of the current literature was not able to identify an appropriate region
specific evaluative instrument for Brazil-Portuguese speaking individuals. The

literature does support the use of FAAM in its four available languages. The purpose
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of this study was to translate and cross-cultural adapt the FAAM for Brazil-
Portuguese speaking individuals (FAAM-Brazil) and provide evidence of validity and

reliability.

MATERIALS AND METHODS

Translation process

The translation and cross cultural adaptation procedures adopted in this study were
those recommended by Beaton, et al. [15]. The whole process can be described into
five steps, as follows:

e Step 1: Two translations (T1 e T2) from English to Portuguese were done
independently by two Brazilian individuals. One translator was a health care
professional while the other was not. These two translations were compared
by these two translators and a consensus version was achieved (T12).

e Step 2: The consensus version (T12) was back-translated to English by two
English native speakers fluent in Portuguese language.

e Step 3: A committee composed of the 4 translators involved in Step 1 and 2
and 2 experts on this methodology analyzed each version of the FAAM (T1;
T2 and T12) and the original one. This committee attempted to solve any
semantic problems or difficulties that might compromise patient’s interpreting
items. A preliminary Portuguese version of the FAAM was created for pilot
testing.

e Step 4. Twenty-two individuals with ankle/foot musculoskeletal disorders

completed the pilot testing with the preliminary Portuguese version of the
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FAAM. Sample size was based on recommendations made by Beaton et al.
[15] A report from each subject was made by the examiner just after each
interview. These reports included information about the necessity of extra
explanation in a given item and doubts with the interpretation of any item or
instrument’s questions.

e Step 5: The committee in Step 3 reviewed the results of Step 4 to modify the
preliminary FAAM as necessary. Completion of this Step resulted in a final
version of a Brazilian-Portuguese FAAM (FAAM-Brazil). The committee
decided that the FAAM-Brazil must be applied by a structured interview
because of item interpretation difficulties associated with the varying social-
economic and educational status of Brazilian population. A user’s guide of the
FAAM-Brazil was written and the two researches involved with the pilot testing

were trained to apply the questionnaire.

Subjects

Individuals between 18 and 55 years of age, with a leg, ankle and/or foot
musculoskeletal disorders seeking physical therapy treatment in private or public
services were eligible for inclusion in this study. The patients could be in any phase
of the physical therapy treatment, that is to say, just after the beginning, during the
treatment or just before finishing. Individuals were excluded if function limitations
were associated with non-musculoskeletal conditions or if they were unable to read
Portuguese. Information about the medical diagnosis was taken from the patient’s
file or directly with the physical therapist or physician in charge of the patient. All

participants included in this study were volunteers, received preliminary oral
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information about the study and then read and signed the Informed Consent Form
which has detailed information about the study. This study was approved by the
Research Ethical Committee of the Federal University of Minas Gerais. Sample size
estimates were based on recommendations for Rasch modeling [16]. It was
suggested that the sample size should approximate ten individuals for each point on
the rating scale of the test [16,17]. This equates fifty participants for the five-point
rating scale of FAAM-Brazil. Age, gender, years of formal education, and medical
diagnosis of the current condition are reported in table 1. The subjects’ primary

sports on interest are reported in table 2.

Test procedures

The FAAM-Brazil was administered to each subject twice over a three to five days
time interval that was chosen in order to avoid memory bias by not being too short as
well as to avoid changing of patient’'s functional status by not being too long.
Instructions and items were read by one of the two previous trained researchers and
the subject's answers recorded on an answer sheet. The examiner assisted the
subject in interpreting items as necessary according to the FAAM-Brazil user’s guide.
The time to complete the FAAM on the first day of interview was measured by
chronometer without the knowledge of the subject. The SF-36 Physical Function
(PF) subscale [18] and pain level using 10 point visual analog scale (VAS) were
administered by interview and recorded by the researcher. The VAS used has
numbers, words, figures and different colors to help the patients to rate their pain

level. The same question was made for every subject for rating the pain level on the
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VAS, that was: “How much pain do you felt in the last 24 hours, considering that zero

means no pain at all and ten means the worst pain imaginable?”.

Statistical analysis

Test re-test reliability and internal consistency

Test re-test reliability was assessed with Intraclass Correlation Coefficient (ICC1,1)
and the internal consistency with Cronbach Alpha. The Standard Error of
Measurement (SEM) and the Minimal Detectable Change (MDC 95%) were also
calculated for each FAAM's subscales with the formulas SEM= SD*V(1-ICC) and

MDC95% = 1,96*V2*SEM [19].

Convergent validity and correlational analysis

Convergent validity was calculated by the correlation between the FAAM'’s subscales
and the SF-36 PF. The Kolmogorov-Smirnov test for normality showed none of the
variables had a normal distribution, except the Sport Subscale’s score. Therefore,
correlations were calculated with Spearman rho test and the median was used as a
central tendency measure, with the percentiles 25 (P25) and 75 (P75) expressed just
after the median. It was expected that the FAAM's subscale had positive and
moderate to high correlation with SF-36 PF domain as observed on the others

versions [2,5,6,7].

Rasch analysis




141

The Rasch model converts data from ordinal scales into interval measures by a
logarithmic conversion and by doing so, become possible to calibrate item difficulty
and individual ability on a single linear continuum [16]. If the scale is unidimensional,
items and subjects can be put together on a linear continuum, divided in equal
intervals named logits, in such a manner that items organized in difficulty levels can
be used as a measure to distribute individuals by ability level [16,20]. Based on the
principle that individuals with more ability should receive higher scores on hard items
[21], the Rasch model analyses instrument’s unidimensionality and therefore the

construct validity of the questionnaire [16].

This attribute was measured with fit-statistic of mean square (MnSq) and associated
z score. The recommended values for samples lower than 500 observations are
0.7=MnSqg< 1.3, with z score between +2. Iltems above these limits are considered
erratic and below are considered predictable. A scale with more than 5% of erratic
items has compromised construct validity. The predictable items do not compromise
the unidimensionality, but do not contribute for the definition of the construct being
measured [16]. An indication that the probabilistic principle described above was
achieved is the analysis of the category probabilistic curve. Considering that the
FAAM-Brazil has five response options, this graphic must have five distinct curves,

one for each category, with no flat curves [16].

The internal consistency was evaluated by the item separation index that is desirable
to be at least 2.00 to indicate a good internal consistency [17]. The reliability index
generated by Rasch analysis was used as stability of measure. The capacity of each

instrument’s scale to differentiate levels of individual’s ability was used as accuracy
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or discriminative power. Is desirable that the scale can define at least three strata of
individual’'s ability, considering the minimum value of the item separation index

described above [16,17].

The analysis of item’s map generated by the Rasch model also permits to evaluate
the targeting and the positioning of the items through that spectrum of ability. For
targeting the mean of items is fixed at 0.0 and mean of the subjects must be as
closer as possible of this value, being no more than 1 to indicate acceptable capacity
to measure functionality within the sample’s spectrum of ability [17]. Qualitative
analyses of item’s map also indicate if the items are well spread through continuum
in order to measure functionality in different levels of ability. All analysis was

conducted using the WINSTEPS program, 3.68.2 version.

RESULTS

Translation

The third and fifth items of the Sport subscale which are originally named “landing”
and “cutting/lateral movements” does not have a direct translation to Portuguese and,
therefore, were translated by two expressions that capture the original meaning. The
expressions in Portuguese are “amortecer o salto” and “realizar passadas laterais

rapidas com mudanca brusca de direcao”, respectively.

For five items of the ADL subscale examples of functional tasks were systematically

given for the subjects, considering that these items showed to be more difficult to
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interpret in the pilot testing. The items with extra examples were: home
responsibilities, activities of daily living, personal care, light to moderate work
(standing, walking) and recreational activities. A similar procedure was adopted for
two items of the Sport subscale, that are: jumping and landing. For these items a
sentence was said prior to patient’s response explaining the two phases of the act of

jumping, which are take off and landing.

All of these examples and explanations were included in the user’s guide mentioned
in the Step 5 of the Materials and Methods section. Table 1 shows the general
demographic data and clinical information about medical diagnosis, injured side and

pain level.

Insert table 1 about here

Table 2 shows the sports and physical activities described by the subjects who

declared themselves as non-sedentary individuals.

Insert table 2 about here

The mean time for administration of the FAAM-Brazil on the first day of interview was
7 minutes. The median FAAM-Brazil ADL and Sports subscale scores, were 76.19
(P25:64.29; P75:92.85; min:40.48; max:100) and 46.88 (P25:31.25; P75:65.63; min:
6.25; max:96.87). There were no floor effects for either subscales and only 2

individuals (3.6%) achieved the maximum score of the ADL Sub-scale. The ICC,
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SEM, MDC, Cronbach Alpha, and correlations to SF-36 PF values for the ADL and

Sports subscale are presented in table 3.

Insert table 3 about here

In general, items on both subscales were shown to fit the Rasch model. Overall
mean values for the ADL (MnSq infit = 1.01, z= - 0.1 and outfit = 0.97, z= - 0.2) and
Sport (MnSq infit = 1.02, z= - 0.2 and outfit = 0.99, z= - 0.3) subscales fit the Rasch
model. Category probability curves were also appropriate for both sub-scales, as
represented in figures 1 and 2 that shows five distinct curves for each response
categories. The item separation index for the ADL sub-scale was 4.17 and for the
Sport sub-scale was 3.89, which means that both scale’s items can be divided in five
strata of difficulty. The estimation of stability of measure calibration, calculated by the
item reliability index was adequate being 0.95 and 0.94 for the ADL and Sport sub-
scale, respectively. A similar analysis can be done concerning the individual's
responses, dividing them into levels of ability. So, the item separation index for the
subjects was 3.4 in the ADL sub-scale dividing them into four levels of ability. For the
Sport subscale, the separation index was 2.71 meaning that the individuals can be
divided into three levels of ability. The estimation of individual’'s calibration on the

ADL sub-scale was 0.92 and 0.88 for the Sport subscale.

Analysis of response patterns found two items on the both the ADL and Sports
subscales did not show an appropriate relation between item difficulty and individuals
ability level. The items regarding “squatting” and “coming up on your toes”, “low

impact activities”, and “ability to participate in your desired sport as long as you would
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like” were erratic items and had MnSq and z score higher than 1.3 and +2. Tables 4
and 5 shows the MnSq and Z scores of all items from ADL and Sport sub-scale,

respectively.

The item’s map generated by the Rasch analysis showed that the mean difficulty of

the items was 0.00 logits which is lower than the mean ability of the sample for the

ADL subscale that was 2.34 logits. For the Sport subscale however, this mean for

items and subjects was equal. Fourteen items of the ADL subscale were placed near

the difficulty mean of the scale and spread about £ 1 logit from this mean, which

indicates that these items measure very close levels of ability (see figure 3). In

contrast, the Sport subscale showed just one item to measure low functioning

individuals in sport related activities (see figure 4).

Insert figure 1 about here

Insert figure 2 about here

Insert table 4 about here

Insert table 5 about here

Insert figure 3 about here

Insert figure 4 about here
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DISCUSSION

These results of this study demonstrated the FAAM was successfully translated and
culturally adapted to create a Brazilian-Portuguese version of the FAAM. The FAAM-
Brazil demonstrated adequate test re-test reliability over a 3-5 day period, excellent
internal consistency, and evidence for validity with subjects with a wide range of
musculoskeletal disorders. Additionally, Rasch analysis found the items and
response patterns to behave as expected, with exception of two items on the ADL
and two items on Sports subscales. Overall it was felt this deviation would not affect
scores on the ADL subscale. However, caution should be applied to scores obtained
from the Sports subscale for activities whose physical demands are different from

those described in the scale’s items.

Evidence supporting the FAAM-Brazil was similar to evidence for the English [2],
German [5], Persian [6], and French [7] versions of the FAAM. Table 6 provides a
comparison of the ICC, SEM, MDC, internal consistency, and correlation to SF-36 PF
subscale for the four versions of the FAAM. The characteristics of the subjects used
in this current study of the FAAM-Brazil was similar that used in the original FAAM
study [2]. The subjects represented a wide spectrum of diagnoses, including those
most commonly seen, such as lateral ankle sprain, distal fracture of tibia and fibula
and plantar fasciitis [2,5,6,7]. The subjects reported a great variety of physical
activities like rock climbing, swimming and martial arts. This variety in sports
participation may help to explain the Rasch results of the Sports subscale. The
Rasch analysis indicates that the Sport sub-scale of the FAAM-Brazil can show

unsteadiness of the individual pattern of response when this scale is applied for sport
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or activities whose physical demands are too different from those described in the
scale’s items. Therefore, the Sport subscale should be used with caution to evaluate

people who practice sports within this context.

Insert table 6 about here

The Rasch analysis found that the FAAM-Brazil ADL and Sports subscales had
adequate values for stability of measure, indicating that these measures are
reproducible. The five curves of the probability graph of both subscale represents
another evidence of validity of the instrument, since it is a confirmation of the model
expectations about the mathematical function between individual’s ability and item’s
difficulty. A more detailed analysis of each item revealed that both subscales of
FAAM-Brazil has two erratic items, which represents 9.5% for the ADL subscale and
25% for the Sport subscale, and consequently being beyond the recommended value
of 5% [16].This misfit happened with two subjects in the item “coming up on your
toes” and with another two subjects in the item “squatting”. In all these cases the
apparent misfit maybe explained by taking into account other variables that describes
these patients, such as medical diagnosis, pain score and ankle dorsiflexion range of
motion. For that reason, before considering revising of erratic items, the subject’s
clinical characteristics under assessment must be carefully evaluated to understand
the observed response pattern. Concerning the two erratic items from the Sport
subscale that is “low impact activities” and “ability to participate in your desired sport
as long as you would like”, a similar explanation can be done. Seven out of eight
individuals who showed instability of response pattern participated in sports that the

FAAM was not applied before and that have physical demands differently from those
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described on the items, such as motocross, bicycling, weight lifting or skating. In
general, these individuals got lower scores on the first five items of the Sport
subscale and higher score on the last three items, which is directly associated with
their sports. This finding suggest that the FAAM works better when applied in sport’s
contexts which physical demands are typical of sports that evolves running and
jumping such as occur in ball and collective sports what can be observed in the

studies of Nauck et al [5], Carcia et al [8] and Cosby et al [9].

Figure 3 shows that there are fourteen items that measures very close levels of ability
and because of that can be suggested that one or more of these items could be
excluded from the scale to avoid redundancy and to reduce the total number of
items. In contrast, the figure 4 shows two gaps in the lower part of the continuum
indicating that there were no measures of the individual’'s functional ability that are
placed on this region. This means that might be necessary to add items on Sport

sub-scale to measure lower levels of individual’'s ability.

There are some limitations that must be recognized. First the FAAM-Brazil was
administered by the researcher which differs from the self-report format as described
for the original English version of the FAAM and the subsequent translations. It
should be noted that tester administered outcome measures are common in Brazil
because of the wide variety of socio-economic and educational backgrounds. Similar
procedures have been used for the instruments AOFAS [13], FAOS[12], Disability of
the Arm, Shoulder and Hand (DASH) [22,23]. The sample size could also be a
limitation, despite being adequate for Rasch analysis. Probably, the great variety of

sports and physical activities related by the subjects could have contributed for the
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occurrence of erratic items on the Sport subscale. With such heterogeneity, a larger
sample would be important for a better distribution of the degrees of functional
limitation in different sports contexts and even being possible to do sample
stratification by groups of similar sports. While this study offers evidence for
reliability and validity another area of study would be to provide evidence for

responsiveness.

CONCLUSION

The FAAM-Brazil demonstrated adequate test re-test reliability over a 3-5 day period,
excellent internal consistency, and evidence for validity with subjects with a wide
range of musculoskeletal disorders. The Rasch analysis results indicated that some
items did not fit the model for the studied sample. The FAAM-Brazil should be
applied with caution to individuals who practice sports with different physical

demands from those described by the Sport’s sub-scale items.
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Tables

TABLE 1: Clinical and demographic information of the sample used for psychometric

analysis.

Demographic data

Gender

Age (years)

Formal education (years)
Physical activity profile

Male
Female
Total

Physically active
Sedentary

28 (50.90%)

27 (49.09%)

55 (100%)

34 (P25: 28; P75:44)

14 (P25:11; P75: 17)
41 (74.54%)
14 (25.45%)

Clinical data

Medical diagnosis

Injured side*

Pain

Ankle sprain

Distal fracture of tibia
and fibula

Plantar fasciitis
Tendinophaties

P.S of congenital or
degenerative disorders*
Chronic ankle instability
Muscle strain

Medial sprain

Others

Total

Right

Left

Both

13 (23.6%)
10 (18.1%)

10 (18.1%)
5 (9%)
5 (9%)

2 (3.6%)

2 (3.6%)

1 (1.8%)

7 (12.7%)

55 (100%)

22 (40.00%)

24 (43.63%)

9 (16.36%)

3.57 (P25: 2.0; P75: 5.0)

The values corresponds the median of each variable.

P25 and P75 means percentiles 25 and 75 respectively.
* P.S: abbreviation for post-surgery.
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TABLE 2: Physical activities and sports background (N= 41 individuals).

Sport or activity N° of sports practiced
Weight lifting 11 (18%)
Running 9 (15%)
Walking 9 (15%)
Sport climbing 6 (10%)
Swimming 5 (8%)
Soccer 5 (8%)
Rare sports* 3 (5%)
Dancing 3 (5%)
Bicycling 3 (5%)
Basquet ball 2 (3%)
Martial arts 2 (3%)
Volleyball 1 (2%)
Tennis 1 (2%)
Total 60 (100%)

Table 3: ICC, SEM, MDC, Cronbach Alpha, and correlations to SF-36 PF values for the
ADL and Sports subscale

FAAM-Brazil
ADL subscale  Sports subscale
Intra class Correlation Coefficient (ICC, ;) 0.86 0.80
Standard Error of Measure (SEM) 5.78 10.21
Minimal Detectable Change (MDCgys) 8.17 14.44
Cronbach’s Alpha 0.93 0.90

Correlation to SF-36 PF (Spearman rho)  0.74(p<0.0005) 0.66(p<0.0005)

Abbreviations: FAAM: Foot and ankle ability measure; SF-36 PF: Short form-36 Physcial
Function.
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Table 4: Item’s analysis — ADL sub-scale.

Infit Outfit
ITEM Measure® error MnSq z MnSq z
Heavy work 1.82 0.20 1.04 0.3 0.99 0.0

Coming up on your 1.37 0.19 1.94 3.9 1.99 3.9
toes
Walking on  uneven 1.33 0.19 0.87 -0.7 1.04 0.3

ground

Walking up hills 1.15 0.19 0.58 -25 058 -23
Walking down hills 0.66 0.20 1.01 0.1 091 -03
Walking 15 minutes or 0.66 0.20 0.60 -2.3 0.58 2.1
greater

Going down stairs 0.50 0.20 094 -0.2 0.90 -04
Light to moderate work 0.47 020 089 -05 081 -0.7
Going up stairs 0.42 0.20 0.62 -21 0.62 -1.7
Squatting 0.22 0.20 1.82 3.3 2.00 3.1

Walking on even ground -0.03 0.21 1.15 0.8 1.18 0.7
without shoes

Walking initially -0.03 0.21 1.14 0.7 1.11 0.5
Walking  approximately -0.08 0.21 0.61 -21 0.49 -2.1
10 minutes

Stepping up and down -0.44 0.22 0.64 -1.9 0.64 -1.2
curbs

Walking on even ground -0.54 0.22 0.75 -1.2 0.62 -1.2
Walking 5 minutes or -0.63 0.22 0.74 -1.3 0.55 -14
less

Standing -0.68 0.23 1.06 0.4 0.97 0.0
Activities of daily living -1.00 0.24 1.02 0.2 0.93 0.0
Home responsibilities -1.38 0.26 141 1.6 0.98 0.1
Recreational activities -1.43 0.26 1.15 0.7 1.54 1.1
Personal care -2.36 0.33 1.34 1.1 0.92 0.2

Lines in bold: misfit items.
Iltems are organized in decrease order by their level of difficulty.
$ Measure calibrated in logits.



Table 5: Item’s analysis — Sport sub-scale.

156

ITEM
Landing
Ability to participate in

your desired sport as
long as you would like

Running
Ability to perform activity

with your normal technique

Jumping
Cutting lateral movements
Starting and stopping
quickly
Low impact activities

Measure® error
0.87 0.19
0.79 0.19
0.66 0.18
0.14 0.19
-0.08 0.18
-0.20 0.18
-0.34 0.18
1.83 0.19

Infit Outfit
MnSq z MnSq z
0.34 -4.6 0.36 -3.8
1.52 2.3 1.36 15
0.71 -1.6 0.65 -1.8
1.40 1.9 1.29 13
1.10 0.6 1.02 0.1
0.82 -0.9 0.80 -0.9
0.78 -1.1 0.76 -1.2
1.48 2.2 1.67 2.1

Lines in bold: misfit items.
Items are organized in decrease order by their level of difficulty.
$ Measure calibrated in logits.

Table 6: Comparison of the ICC, SEM, MDC, internal consistency, and correlation to SF-
36 PF subscale for the four versions of the FAAM

FAAM English FAAM FAAM French FAAM
Persian German

ADL Sports ADL Sports ADL Sports ADL Sports
Intraclass 0.89 0.87 0.98 0.98 0.97 0.94 0.59- 0.91-
Correlation 91 97
Coefficient
(ICC11)
Standard Error 2.1 4.5 3.13 3.53 8.0 10.0 1.34- 4.29-
of Measure* 2.37 0.95
(SEM)
Minimal 5.7 12.3 8.67 9.78 7 18 3.73- 11.89-
Detectable 6.57 2.64
Change*
(MDCgs)
Cronbach’s 0.98- 0.98 0.97 0.94 0.97 0.97 0.49- 0.91-
Alpha .96 91 .97
Correlation to
SF-36 PR 084 078 060 0.53 08l 072 - i
(Spearman
rho)

Abbreviations: FAAM: Foot and ankle ability measure; ADL.: activities of daily living; SF-
36 PF: Short form-36 Physcial Function.
* Values for the FAAM German were not reported by the authors, but were calculated
with the data available in the paper from Nauck et al, 2001.
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Figures

Figure 1. Category probability curve — ADL sub-scale.
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y-axis: probability of responses (0.0 — 1.0).

x-axis: item difficulty.

Numbers 0 to 4 means categories’ codes, varying from “unable to do” (0) to “no difficulty
at all” (4).

Figure 2: Category probability curve — Sport Sub-scale.
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Figure 3: Person-ltem Map — ADL sub-scale.
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Figure 4: Person-ltem Map — Sport sub-scale.
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Apéndice IV

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé esta sendo convidado (a) a participar da pesquisa intitulada “Efeito da
mobilizacdo anteroposterior do talus sobre a amplitude de dorsiflexdo, dor e
desempenho funcional em individuos com leséo traumatica subaguda e crbnica do
tornozelo”. A decisdo de participar neste estudo € voluntaria. Se concordar em
participar, vocé sera solicitado a comparecer no Laboratério de Ciéncias do
Movimento da Faculdade de Ciéncias Médicas de Minas Gerais, onde o estudo sera
realizado. Se este termo de consentimento contiver palavras que vocé nao entenda,

peca ao pesquisador que explique as palavras ou informag¢des ndo compreendidas.

Pesquisadores Responsaveis:
Marcos Antonio de Resende (orientador)
Rua Liguria, 160, Bandeirantes — Belo Horizonte/MG
Tel: (31) 3409-4783 / (31) 8871-3944
Rafael Duarte Silva (pesquisador)
Rua Conselheiro Lafaiete, 453 / 502, Sagrada Familia — Belo Horizonte/MG
Tel: (31) 8807-9928

Essa pesquisa tem como objetivo analisar o efeito da mobilizacdo articular
anteroposterior do talus no grau lll de Maitland sobre a amplitude de dorsiflexao, dor
e desempenho funcional em individuos com leséo traumatica subaguda e cronica do
tornozelo. A mobilizagdo articular € uma técnica muito utilizada na Fisioterapia e
consiste na movimentacao passiva de uma articulagdo. Inicialmente, seréo coletados
alguns dados, tais como: nome, idade, sexo, massa corporal e estatura. Também
sera anotado um histérico da lesdo de cada voluntério (data da lesdo, mecanismo da
lesdo, exames de imagem, tratamentos realizados, uso de imobilizadores ou
suportes rigidos e semirigidos). Em seguida, sera medida a amplitude de movimento
(ADM) de dorsiflexdo do tornozelo com o voluntario posicionado de barriga para
baixo e joelho fletido a 90° Serdo realizadas trés medidas em cada tornozelo

separadamente, com intervalo de 30 segundo entre elas, utilizando um instrumento
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chamado goniémetro biplanar. O tornozelo a ser primeiramente avaliado sera
definido por meio de sorteio. Apds essa avaliacdo sera realizada uma entrevista
através de um questionario denominado FAAM, para avaliar a funcdo do tornozelo.
Apés a intervencdo, os voluntarios também responderdo um questionario sobre a

satisfacdo do tratamento.

Apbs essa primeira etapa, um examinador realizara a intervencédo. O tratamento ndo
causa dor. Caso sinta algum desconforto, o procedimento sera interrompido. O
tratamento consiste em trés séries de mobilizagcdo por um periodo de 30 segundos
cada e intervalo de 30 segundos para repouso entre elas. O tratamento tera duracéo
de duas semanas com trés sessfes em cada uma, completando um total de seis

sessoes.

As variaveis serdo mensuradas em quatro momentos: 1- antes da primeira
intervencdo; 2- logo apds a primeira intervengdo; 3- apds a sexta intervencgao; 4-

duas semanas apo0s a sexta intervencao.

Neste estudo ndo esta prevista qualquer forma de remuneracdo e todas as
despesas a ele relacionadas sao de responsabilidade dos pesquisadores. Nao sera
dada qualquer compensacéao financeira ao voluntario em funcdo da sua participacéo
nesse estudo. Os voluntarios terdo acompanhamento continuo pela equipe

responsavel durante toda a coleta de dados e todas as duvidas seréo esclarecidas.

De acordo com a resolucdo 196 do Conselho Nacional de Saude, os métodos a
serem realizados oferecem riscos minimos a saude do individuo. Caso haja prejuizo
a saude do voluntario comprovadamente causado pelos procedimentos desse

estudo, sera dada assisténcia integral pelo pesquisador.

Os resultados do estudo poderdo ajudar na compreensdao dos mecanismos da
mobilizag&o articular do tornozelo sobre a amplitude de dorsiflexédo, bem como sobre
o desempenho funcional em individuos com leséo traumatica subaguda e cronica do

tornozelo.



163

Os dados pessoais dos participantes deste estudo serdo sigilosos. Nenhuma
informacao que possa revelar a sua identidade sera divulgada. Caso seja necessaria
a identificacdo dos participantes, esta sera feita através de codificagdo por numeros

ou letras.

A qualquer instante os voluntarios poderdo se desligar da pesquisa. Este estudo
podera ser interrompido ou suspenso em funcdo de problemas técnicos com relacao
ao laboratério, a instrumentagdo, ou aos riscos ou danos a saude do individuo

consequentes da pesquisa nao previstos nesse termo e outros.

Concordo com o que foi exposto acima e dou 0 meu consentimento para participar
de livre e espontanea vontade como voluntario nesse estudo. Declaro que li e

entendi as informacdes contidas neste documento.

Nome legivel do voluntéario

Prof. Marcos Anténio de Resende Rafael Duarte Silva
Orientador Doutorando
Belo Horizonte, de de

COEP - Comité de Etica em Pesquisa / UFMG

Av. Antonio Carlos, 6627 - Unidade Administrativa Il - 2° andar - Sala 2005
Campus Pampulha - Belo Horizonte, MG - Brasil

Tel 3127-0901 / Telefax 31 3409-4592 - coep@prpg.ufmg.br




