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RESUMO

Terapia Manual na Sindrome do Tunel do Carpo: uma Revisao Sistematica

A sindrome do tunel do carpo (STC) € uma neuropatia periférica, causada pela
compresséo e tensdo do nervo mediano ao nivel do carpo. Os sintomas sdo de
dor, parestesia, hipoestesia, formigamentos dos trés primeiros dedos e atrofia da
eminéncia tenar. Essa condigcdo pode afetar atividades de vida diaria e qualidade
de vida. Os pacientes classificados com STC leve a moderada tem indicacéo ao
tratamento conservador. Dentre as opgdes de tratamento conservador aplicadas
a STC atualmente sao orteses, medicacbes anti-inflamatdrias, injecbes de
corticoesterdides, termoterapia, eletroterapia, exercicios e as terapias manuais.
Esta revisdo sistematica tem como objetivo demonstrar os efeitos da terapia
manual nos sintomas de dor, sensibilidade, forca de preencdo e pinga nos
pacientes com sindrome do tunel do carpo idiopatica de leve a moderada,
quando comparados com placebos ou outras intervengdes.

Essa revisdo sistematica foi planejada e conduzida conforme as normas do
PRISMA. As buscas foram feitas em trés base de dados (MEDLINE, EMBASE e
PeDRO) finalizadas em abril de 2017. Os critérios de inclusédo e exclusédo desta
revisdo sistematica foi ensaios clinicos randomizados que aplicaram terapia
manual em pacientes com STC idiopatica de leve a moderado grau, sem
presenca de doenca sistémica. A qualidade dos estudos foi avaliada através do
instrumento de controle de viés da Cochrane.

Doze estudos foram incluidos na revisdo sistematica, dez dos doze ensaios
clinicos randomizados incluidos na revisao avaliaram dor, destes todos estudos
relataram melhora significativa da dor apds intervengcéo com terapia manual. A
forca de preensdo palmar teve melhora significativa apos as intervengdes de
massagem, mobilizagao carpal e mobilizagdo de tecidos moles. Dois estudos
avaliaram a sensibilidade, a mobilizagdo neurodindmica associada a massagem
obteve melhora superior a mobilizagdo neurodinamica sozinha.

Os resultados apresentados na revisdo sistematica permitem concluir que o uso
de terapias manuais podem ser a abordagem para alivio da dor nos casos de
sindrome do tunel do carpo idiopatica de leve e moderado graus quando
comparados a ortese, termoterapia, eletroterapia e cirurgia.

Revisdo sistematica foi registrada no PROSPERO sob numero CDR
42016053281.

Palavras-chave: sindrome do tunel carpal; nervo mediano; manipulagdes
musculoesqueléticas; reabilitagéo.



ABSTRACT

Manual Therapy for the carpal tunnel syndrome: a systematic review

Carpal tunnel syndrome (CTS), caused by compression of the median nerve at
the wrist, is the most common peripheral neuropathy. Symptoms of CTS include
pain, paresthesia, hypoesthesia, tingling involving the first three fingers and
atrophy of the thenar eminence. This condition affects daily activities and quality-
of-life. Patients with mild to moderate CTS symptoms are usually treated
conservatively. The current conservative interventions prescribed for CTS
consists of wrist splinting, activities modification, nonsteroidal anti-inflammatory
drugs, thermotherapy, electrotherapy, exercises and manual therapies. The
purpose of this review was to assess pain, sensibility, grip and pinch strength on
patients with mild and moderate idiopathic carpal tunnel syndrome (CTS) treated
with manual therapy when compared with termo, electro modalities, splint and
surgery.

This systematic review was planned and conducted by the PRISMA statement,
three electronic databases (MEDLINE, EMBASE and PeDRO) were searched,
completed in april 2017 and identified 12 randomized controlled trials that met the
inclusion/exclusion criteria, wich were: manual therapy treatment for individuals
diagnosed with idiopathic CTS, absence of systemic diseases and no previous
surgery. Appreciation of the quality of studies was done by Cochrane risk of bias
tool. Twelve randomized controlled trials met the inclusion criteria for this review.
Ten of twelve studies included rated pain and those studies showed significant
betterment of pain after manual therapy. Grip strength had significant
improvement after massage, carpal mobilization and soft tissue mobilization. Two
trials evaluated sensitivity, the neurodinamic mobilization associed with massage
was superior to single neurodinamic mobilization. This systematic review suggest
that manual therapies might be the approach to reduce pain in mild and moderate
idiopathic carpal tunnel syndrome when compared with termoand electro
modalities, splint and surgery .

This review was registrated on Prospero CDR 42016053281.

Key-words: carpal tunnel syndrome; median nerve; nerve injuries; manual
Therapy; rehabilitation.



LISTA DE FIGURAS

Figura 1 — Desenho Tunel do Carpo...........uuceiiiiiiiiiieeeeeeeeeeee e



LISTA DE TABELAS

Tabela 1 — Causas da STC aguda..........cccuuviiiiiiiiiiiiiiiiiaeeee e 15

Tabela 2 — Valores de referéncia para diagndstico e inclusdo de pacientes com
ST e e e e e e e e e et e — 17



LISTA DE ABREVIATURAS E SIGLAS

AAOS - American Academy of Orthopedic Surgeons

AAHT - American Association of Hand Therapists

DASH - Disability of arm shoulder and hand Questionnaire

ENMG - Eletroneuromiografia

STC - Sindrome do tunel do carpo

MEDLINE- Medical Literature Analysis and Retrieval System Online

PRISMA - Preferred Reporting Items for Systematic Reviews and Meta-Analysis
PROSPERO - International Prospective register of systematic reviews

RCT — Randomized controlled trials



SUMARIO

T INTRODUGAO ...t 10
2 REVISAO DE LITERATURA ...t 14
2.1 SINDROME DO TUNEL DO CARPO........cooeeeeeeeeeeeeeeeeeee e 14
2.2 PATOFISIOLOGIA ...ttt a e e e e e e e e e e e e e e e e e aaees 15
2.3 DIAGNOSTICO ...t 17
P2 I N N 1V 1 P 20
2.4.1 Mobilizagdo Neurodin@micCa..........cccevieeiiiiiiiiie e 21
2.4.2 Mobilizag@0 Carpal ...........ooouuuuuiiiiieieeieeeee e 22
2.4.3 Mobilizacao FascCial..........c...oeiiiiiiiii e 22
P B Y = 11 T= To L= o PSR 23
2.4.5 Mobilizagao de Tecidos MOIES.........ccooviiiiiiiiiiieee e 24
SBOBUJETIVOS ... 25
A REFERENCIAS ... ..ottt 26
BARTIGO ... 33
6 CONCLUSAQO GERAL ..ot 47
ANEXOS
=@ 48

ANEXO B ..o 60



10

1 INTRODUCAO

A sindrome do tunel do carpo (STC) € uma condigéao clinica de dor na mao
causada por uma variedade de condigcdes que culminam com o aumento da
pressédo sobre o nervo mediano ao nivel do tunel carpal, que é formado pelos
ossos do carpo dorsal e pelo ligamento retinacular volar (CARNEIRO, 1999). As
primeiras descricdes da patologia remontam ao inicio do século passado,
evidenciando um problema de origem neural ao nivel do carpo (MARIE; FOIX,
1913).

Trata-se de uma condicdo com maior prevaléncia na populacédo feminina
em relacdo a populagdo masculina. Em um estudo realizado em 3 hospitais de
Porto Alegre (RS-Brasil) 2555 voluntarios foram avaliados na qual 31% teve o
diagnostico de STC, a relacdo dos casos foi de 7.4:1, mulheres:homens.
(BECKER et al., 2002). No Reino Unido, Bland et al. (2003) encontraram uma
incidéncia anual de 139 casos para cada 100.000 mulheres e 67 novos casos
para cada 100.000 homens, uma taxa de novos casos 2:1 (relagao
mulher:homem), o que demonstra também a maior ocorréncia do problema em
individuos do sexo feminino. Uma explicacdo para essa maior incidéncia foi
sugerida por Becker et al. (2002) que mostrou a obesidade e a idade entre 41 e
60 anos sao fatores de riscos para STC na analise estratificada para o sexo
feminino.

A STC possui a mais alta prevaléncia dentre todas as formas de
compressao neuropatica. De acordo com a American Academy of Neurology
(2012), diferentes niveis compressivos sobre o nervo mediano ao nivel do carpo
podem afetar aproximadamente até 10% da populagdo adulta. O pico de
incidéncia da doenca € no final dos 50 anos e a populagao idosa apresenta o
chamado “sindrome do tunel do carpo senil” que acarreta na diminui¢cao do
diametro do tunel que o nervo mediano atravessa (CARNEIRO, 1999).

Além de sua alta prevaléncia a STC também impacta significativamente a
vida diaria das pessoas acometidas por essa sindrome. Tanaka et al. (1994)
relata que os pacientes com esse diagndstico sofreram em média 12 semanas
consecutivas com desconforto na méao. Dentre os individuos desta populagéo

73% relataram problemas de sono, 21% faltas ao trabalho, 18% mudancgas nas
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tarefas do trabalho e 17% mudanca de emprego. Relatou a prevaléncia de STC
auto estimada de 1.55% (2,65 milhdes) revelada por questionario auto
preenchido e diagnosticada por um médico clinico de 0.43%. Estes dados
demonstram o quéao incapacitante essa patologia pode ser, causando além da
incapacidade, perda de produtividade e aumento dos custos no mercado de
trabalho. Atroshi et al. (1999) mostraram uma prevaléncia entre 2.7-14.4%, a
STC afeta pessoas em idade produtiva e que realizavam forga excessiva ou forga
com tens&o do punho em flexdo ou extensao. Esses dados reforgam o papel da
ocupacao na prevaléncia do STC.

A incidéncia de acometimento conforme atividade laboral recai sobre
individuos expostos a atividades manuais prolongada com punho em flexao ou
extenséo, uso repetitivo dos tenddes flexores e exposicéo a vibragado (LECLERC
et al. 1998; ROQUELAURE et al. 2001; MAHTO; OMAR, 2015) condigbes como
aumento do indice de massa corporal (ATROSHI et al., 1999, BLAND, 2005) e a
combinagdao de estresse fisico e mental (VOGELSANG et al., 1994). A
combinagdo de mudancgas isquémicas e pressdo mecanica, com o passar do
tempo, geram mudangas na bainha de mielina e ocasionalmente resulta em
lesdo do axbnio que pode ser detectado com estudo eletrofisiolégico da
velocidade de condugdo nervosa, motora e sensitiva (WERNER; ANDARY,
2002).

Em razdo da complexidade e elevados niveis de prevaléncia e incidéncia,
esta condicdo do membro superior pode ser tratada conservadoramente ou
cirurgicamente. Nos casos da graduagao da ENMG (eletroneuromiografia) ser
de leve a moderada intensidade a indicagdo dos tratamentos conservadores
devem estar sempre a frente da indicagao cirurgica (PRATELLI et al., 2015) e
podem reduzir o numero de pacientes que necessitem de intervencéao cirurgica
(GOODYER-SMITH; ARROL, 2004). O guideline da American Academy of
Orthopedic Surgeons (AAOS) para STC recomenda tanto cirurgia quanto
tratamento conservador. Aconselha que o tratamento inicial deve ser
conservador e na auséncia de denervacédo do nervo mediano. Cirurgia pode ser
considerada nos casos severos onde ha denervagao ou se é preferéncia do
paciente. A cirurgia pode ser via aberta ou endoscopica (minimamente invasiva),
realiza-se uma secc¢éo do retinaculo dos flexores (retinaculotomia), retirando a
pressao sobre o tunel carpal (CHAMMAS et al., 2014).
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A cirurgia de liberagao do tunel do carpo geralmente resulta em completo
alivio dos sintomas, porém o tratamento cirurgico apresenta uma falha de 1-25%
no que diz respeito a complicagdes ou eventos adversos e com uma taxa de
reintervencao de 12% (NEUHAUS et al., 2012), devendo-se também considerar
o custo-efetividade deste tratamento frente ao tratamento conservador (MOHER
et al., 2009).

Ainda ndo existe um tratamento aceito universalmente para sindrome do
tunel do carpo e as revisdes existentes sobre os tratamentos conservadores
ainda sao pouco conclusivas (DUYMAZ, 2012). Quando o paciente busca o alivio
dos sintomas e uma melhora funcional ha uma extensa gama de tratamentos
conservadores que podem ser utilizados, tais como medicagdes, Infiltragdes,
eletroterapia, termoterapia, exercicios, terapia manual e Orteses. Exercicios
ativos sao indicados para a STC e incluem deslizamento tendinoso e neural
(ROZMARYM et al., 1998). As orteses amplamente avaliadas quanto ao seu uso
diurno e ou noturno sao indicadas por prevenir a elevagao da pressao dentro do
canal do carpo (WALKER et al., 2000).

A terapia manual é definida como uma abordagem clinica que inclui
diagnostico fisioterapéutico e tratamento direcionado as articulagbes e tecidos
moles. O objetivo da terapia manual inclui diminuicdo de dor, aumento de
movimento articular em quantidade e qualidade, promover estabilidade,
promover tensao e mobilidade no nervo e melhorar fungado. Fisioterapeutas
aplicam a terapia manual para atingir varios tecidos incluindo nervos, musculos,
ossos e fascia (SMITH Jr., 2007). As terapias manuais mais utilizadas s&o
mobilizagao articular, mobilizagao de tecidos moles e massagem (MITKEN et al.,
2008).

Dentro das opgdes citadas acima, os recursos manuais sado uma das
opgoes terapéuticas com baixo custo e ndo invasivo (GUNAY; ALP, 2015). No
entanto ndo se sabe ainda quais seriam os reais beneficios das intervengdes
baseadas em terapia manual no tratamento de individuos acometidos pela STC
no que diz respeito ao alivio das dores.

Alguns estudos tém mostrado que as manobras de neuromobilizagées,
uma forma de terapia manual, sdo auxiliares na restauracdo do movimento
longitudinal do nervo afetado pela STC (KOSTOPOULOS, 2004). Estudos que

comparam terapia manual com recursos eletrofisicos como Pratelli et al. (2014)
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e Wolny' et al. (2017), apresentaram superioridade nos grupos de intervengao
com terapia manual sobre os recursos de Laser de baixa intensidade e
ultrassom.

Ensaios clinicos randomizados de tratamento conservador versus o
cirirgico (FERNANDEZ-DE-LAS-PENAS, 2015 e 2017) constataram que até o
terceiro més apds acompanhamento, as melhoras clinicas com o tratamento

conservador mostraram-se significativamente superior a cirurgia.

Estudos recentes tém mostrado que o uso de tratamentos conservadores
para tratar a Sindrome do Tunel do Carpo afeta positivamente uma parcela
importante da populacado estudada quando essa € comparada com os efeitos

gerados pelo tratamento ciruargico (SHI; MacDERMID, 2011).

Apesar da existéncia de varias revisdes sistematicas sobre os tratamentos
para a STC Ellis et al (2008), Page et al. (2012), Ballestero-Péres (2016),
Jiménez del Barrio et al. (2016), ainda assim ndo encontramos uma revisao que
respondesse quais os beneficios do uso das terapias manuais sobre os outros
tratamentos como eletroterapia, termoterapia, 6rtese, placebo e cirurgia. Uma
revisao sistematica sobre esse assunto pode indicar qual a melhor diretriz a ser
seguida para o uso combinado ou ndo dessas terapias manuais quanto aos

sintomas de dor, sensibilidade, for¢ca de preenséo e da pinga polpa a polpa.

(1) Red Laser emitido a 658nm de luz a 50 W, a durag¢do da bioestimulagdo foi de 1 minuto e 40
segundos para dose de 5J e apds um Laser infravermelho emitindo 658nm de luz a 400mW com a
duracdo de 1 minuto e dose de 24).

Ultrassom na frequéncia de 1MHz, intensidade de 1.0W/cm e pulsado a 75% por 15 minutos.
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2 REVISAO DE LITERATURA

2.1 SiNDROME Do TUNEL Do CARPO

O tanel do carpo € um compartimento anatémico no punho que inclui no
seu interior o nervo mediano e os nove tenddes flexores (quatro tenddes flexores
superficiais dos dedos, quatro tenddes flexores profundos dos dedos e o tendao
flexor longo do polegar) delimitado pelos ossos do carpo escafoide, trapézio e
hamato e pelo ligamento transverso do carpo que juntos formam um arco
(McCARTAN et al. 2012).

A sindrome do tunel do carpo (STC) é neuropatia causada pela
compressao e tragao do nervo mediano ao nivel do tunel do carpo (ALFONSO
et al. 2010). A STC é classificada como neuropatia periférica compressiva do
membro superior, dentre as compressodes, a mais comum. O nervo mediano é
composto na sua estrutura de ramos sensitivos e motores. Os sintomas podem
estar relacionados a seu ramo sensitivo e ou motor, eles sao de dor, parestesia,
formigamento e fraqueza muscular distal ao punho principalmente nos trés
primeiros dedos. Szabo et al (1999) achou correlagdo da STC com dor noturna.
Pagnanelli e Barrer (1991) reportaram que a parestesia noturna estava presente
em 91.5% das maos de pacientes com STC idiopatica, sem causa definida, e era
o sintoma mais confiavel para realizar o diagnéstico. O aumento da pressao no
canal do carpo durante a noite pode ser o resultado de varios fatores que
incluem: redistribuicdo dos fluidos no membro superior na posi¢ao supina, falta
do mecanismo de contragdo muscular que contribui para drenagem dos liquidos
intersticiais, tendéncia de posicionar o punho em flexdo, aumento da pressao
sanguinea na segunda metade da noite e baixa nos niveis de cortisol
(CHAMMAS, 2014).

Ha inumeras causas para STC aguda e entre elas estdo a traumatica,
hematoldgica, reumatoldgica, anatdmica, homeostatica e infecciosa (TOSTI;
ILYAS, 2012) (Quadro 1). No entanto todas seguem uma mesma sequéncia de
eventos como ocupagao de mais espaco dentro do tunel e este acaba por
aumentar a pressao intracanal (SZABO, 1998). A STC idiopatica também
acontece devido a incompatibilidade entre o tamanho do nervo mediano e o
conteudo do tunel do carpo na qual leva a um aumento da pressao no tunel e

desequilibrio do fluxo sanguineo do nervo mediano (GELBERMAN et al., 1998).



15

Além das causas acima, fatores de risco como idade, sexo, genético e fatores
antropométricos do tunel podem implicar no desenvolvimento da STC (BECKER,
et al. 2002, CHAMMAS et al. 2014).

Tabela 1 — Causas da STC aguda

TRAUMA INFECCAO INFLAMACAO

Fratura do radio distal Tenossinovite Infecciosa Overuso (sinovite flexora)
Fratura Metacarpos Artrite Séptica Pseudogota

Fratura Carpal Celulite Gota

Deslocamento do Escafdide

Deslocamento do Semilunar

Deslocamento do

Injecdo em alta-pressao
Laceragao

Mordida de animal
TUMOR

Tumor de células gigantes
Hemangioma
Mixofibrosarcoma

Infeccdo Filarial
Osteomielite Metacarpal
Parvovirose

Sindrome do choque téxico
Sepse do canal intracarpal
Hanseniase

MUDANCAS DE FLUIDOS
Gravidez

Queimaduras

Toxina de stonefish

Tendinite Calcdrea
Deposicao de Alendronato
Deposicdo de Hidroxiapatita
Artrite Reumatdide
ANATOMIA

Malformacgao Venosa
Lumbricais Anémalos
Trombose artéria mediana
Aneurisma artéria mediana
Ruptura da artéria mediana

IATROGENICO Veneno de cobra COAGULOPATIA
Hematoma Cirurgico Transplante de Pancreas Doenga de Von Willebrand
Hiperflexao apds fixacdao externa Hemofilia

Fluido tumescente Varfarina

Fonte: Tosti e llayas, 2012

2.2 PATOFISIOLOGIA

O aprisionamento do nervo periférico ocorre como resultado da
diminuicdo de seu compartimento anatomico. Este torna-se estenosado
causando disfungao e lesao neste ponto de passagem do nervo (MILLESI et al.,
1990). A neuropatia compressiva € um fendmeno combinado de compresséo e
tracdo. A compressdo do nervo e tracdo pode causar disfuncdo na
microcirculacdo intraneural, lesdo na bainha de mielina do axénio assim como
alteragdes nos tecidos conectivos de suporte, formacao de edema e em ultima
analise isquemia e lesdo nervosa (ABOONQ, 2015). Anatomicamente o tunel
pode sofrer compressdo em dois pontos: na borda proximal do tunel carpiano
causada pela flexdo do punho e devido as chances de engrossamento e rigidez
entre a fascia antebraquial e o retinaculo dos flexores e o outro ponto é no
gancho do hamato em sua por¢ao mais estreita (Figura 1) (WERNER; ANDARY,
2002).
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Figura 1: Desenho do Tunel do Carpo
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O movimento do punho tem estreita relacdo de pressao sobre o tunel,
BAUMAN et al. (1981) demonstraram que quando estamos com o punho em
posi¢cao neutra a pressdo média € de 32mmHg, quando o punho esta em flexédo
a pressao alcanga 94mmHg e em extensdo 110mmHg, comprovando que em
algumas ocupagdes e ou tarefas os sujeitos estdo mais expostos ao risco de
desenvolver a sindrome do tunel do carpo.

Somado a pressdo, Nakamishi (1995) mostrou que os punhos dos
pacientes com STC tinham significativamente menos deslizamento (0.37+0.34
mm; P=0.0001), o que indica que fisiologicamente o movimento do nervo fica
restrito. A diminuigdo da mobilidade do nervo deve fundamentar a patofisiologia
da sindrome.

Movimentos ou posicdes que expde tecidos neurais a estimulos de
compressao, friccdo, tensdo ou vibracdo podem provocar sintoma de dor
neuropatica, esse fendbmeno pode ser descrito como hiperalgesia/alodinia. A dor
neuropatica periférica € termo usado para descrever situagdes onde raizes de
nervos periféricos sofreram lesdo por estimulos mecanicos e ou quimicos que

excedem a capacidade fisica do sistema nervoso (NEE; BUTLER, 2006).
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2.3 DIAGNOSTICO

O diagnostico da STC nao possui padronizagao e nao ha concordancia do
padrao-ouro (MacDERMID; DOHERTY, 2004), ele consiste de exame fisico e de
teste eletroneuromiografico para sua confirmacéo (WERNER; ANDARY, 2002).

Para o exame fisico realizam-se testes provocativos dos sintomas, como
os testes de Tinel, Phalen e Durkan. Observa-se diminuicdo de sensibilidade e
a presenca de atrofia nos musculos inervados pelo nervo mediano. Phalen
descreve que a atrofia da eminéncia tenar € quase sempre precedida de
hipoestesia na distribuicdo do nervo mediano por muitos meses ou anos. A
atrofia que ocorre nos musculos oponente do polegar, abdutor curto do polegar
e no flexor curto do polegar pode ser observada em diferentes intensidades.
Phalen (1966) avaliou 439 pacientes com STC, e, destes, 41% apresentavam
atrofia da eminéncia tenar. Essa atrofia esta associada a fraqueza do segmento
acometido (SZABO et al. 1999).

No exame fisico o teste Phalen consiste em manter os punhos em flexao
por aproximadamente 1 minuto. Nesta posicdo o nervo mediano € comprimido
entre a borda proximal do ligamento transverso do carpo e os tenddes flexores.
Essa manobra causa aumento da pressao dentro do tunel do carpo e
consequentemente o nervo mediano responde rapidamente com bloqueio da
conducéo e reproducédo dos sintomas (WERNER; ANDARY, 2002). Manter essa
posicao durante longos periodos causa amortecimento e parestesia ao longo da
distribuicdo do nervo mediano mesmo em maos normais. A sensibilidade de 68%
para este teste foi atingida em 3000 casos, isso demonstra uma forte evidéncia
de que pode ser usado no diagnostico da STC, o que ndo impede de gerar
resultados falsos-negativos (MacDERMID; DOHERTY, 2004).

O sinal de Tinel é uma leve percussao sobre o nervo mediano, que esta
localizado logo medialmente ao tendao flexor radial do carpo na parte mais
proximal da palma da mao. O resultado do teste é positivo quando o paciente
reporta dor, choque ou formigamento nos trés primeiros dedos (PHALEN, 1966).

O teste de Durkan provova uma pressao direta sobre o tunel do carpo, o
examinador realiza pressao sobre o retinaculo flexor com ambos polegares, este
teste mostrou-se mais sensivel e especifico que o teste de Phalen e Tinel
(DURKAN, 1991).
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A eletroneuromiografia (ENMG) permite estudar a condugdo nervosa
sensitiva e motora do nervo mediano. Este exame pode ser complementado
testando a amplitude e a duracao das respostas do nervo e deve ser comparada
ao membro contralateral. O exame utiliza uma classificagdo quanto a gravidade
da compressao que esta diretamente relacionada com a passagem do nervo pelo
tunel do carpo (CHAMMAS et al., 2014). Essa graduagao pode variar de minima,
moderada e grave. O achado é laténcia terminal prolongada do nervo sensério-
motor nas maos com STC, que € influenciada pela desmielinizacdo e
degeneragdo (MACKINNON, 1985) que resulta no bloqueio e diminui¢do da
conducgao nervosa. A maioria dos ensaios clinicos randomizados realizam este
teste para confirmagdo do diagndstico e inclusdo de pacientes com STC na
populagdo a ser estudada, os valores de corte (Tabela 2) possuem algumas

diferengas conforme referéncias usadas pelos autores.

Tabela 2 - Valores de referéncia para diagnéstico e inclusao de pacientes com
STC

ESTUDO LATENCIA
MOTORA
DISTAL

BURKE, 2007 >4.20m/s

OSKOUEL, 2014 >4.40m/s

FERNANDEZ-DE-LAS PENAS, 2015, 2017 >4.00m/s

WOLNY, 2016, 2017 4.20m/s

Além dos testes acima, os pacientes sdo também avaliados com relagao
a dor, hipoestesia e fraqueza.

A dor é avaliada na maioria dos estudos através da escala visual
analégica (EVA) (BURKE et al. 2004, OSKOUEI et al. 2014, TAL-AKABI;
RUSHTON 2000, GUNAY; ALP 2015), onde o paciente relata sua dor numa
escala de zero (sem dor) a dez (pior dor possivel). Pratelli et al. (2014) encontrou

nos pacientes avaliados com STC dor em 82% na mao dominante.



19

Os monofilamentos de Semmes-Weinstein sao utilizados para verificar a
presenga ou nao da hipoestesia (LEHMAN et al, 1996). O paciente € examinado
no polegar, dedo indicador e médio, com os olhos fechados, é solicitado a relatar
verbalmente o momento que sentir o monofilamento. Este em contato com a pele
realiza uma pressao e conforme espessura do monofilamento percebe
diferencas de pressdo. Pessoas com a sensibilidade normal percebem
monofilamentos de 0.05 a 0.2g de resisténcia. Um paciente afetado severamente
conseguira sentir filamentos de 2g ou mais (MacDERMID, 2004). No estudo de
Wolny et al. (2016) foi utilizado os discos de discrimina¢c&o de dois pontos (disco
de Dellon) para detectar a qualidade da sensibilidade tatil. Cada disco tem séries
de pinos de metal separados a distancias diferentes que variam de 1 a 15mm.
Ele é posicionado perpendicularmente na pele exercendo pressao suficiente a
causar estimulacdo, mas nao dor. A determinacédo foi considerada completa
quando duas respostas idénticas ocorriam em ftrés testes consecutivos.
Normalmente as pessoas conseguem distinguir 2 pontos com 0.4mm de
afastamento, quando passa a 0.6mm representa déficit sensoério leve e 0.8mm
déficit moderado (DELLON, 1978).

Ja a fraqueza apresentada pelos pacientes com STC é resultante da
atrofia da eminéncia tenar e pode ser mensurada através do dinamémetro de
preensao ou pelo dinamdmetro de pinga. A mensuragao da preensado palmar
consiste na quantificacdo da capacidade de produgao de forca (SZABO et al.,
2000). Segundo AAHT (American Association of Hand Therapists) o teste deve
ser feito em posi¢cao padronizada com o ombro aduzido, cotovelo em 90° de
flexdo e punho neutro. A média de trés medidas consecutivas deve ser
considerada (BOHANNON et al, 2006). Considerando a musculatura tenar mais
envolvida na patologia da STC, a medida de for¢a de pinga simples € a mais
sensivel entre as duas op¢des (GEERE et al,2007).

Recentemente as escalas funcionais tém sido mais aplicadas para indicar
diferengas minimas com importancia clinica (KIM; LEON, 2013). As escalas
Funcional Status Scale e Symptom Severity Scale juntas formam o Boston
Carpal Tunnel questionare. Este questionario possui dois dominios: status
funcional e severidade dos sintomas. Os itens desta escala vao de 1 a 5 pontos,
onde 1 corresponde a sem queixas e 5 a queixa severa, onde a soma que resulta

em altos indices indicam pior fungdo auto-relatada e alta severidade dos
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sintomas (DE CARVALHO LEITE et al., 2006). Conforme reviséo sistematica De
Carvalho Leite et al. (2006) sobre o questionario Boston Carpal Tunnel
Questionare, este deve ser indicado para uso em futuros ensaios clinicos de STC
devido sua validade, confiabilidade e responsividade (CAMPOS et al.,2003)
Outro instrumento auto-relatado € o DASH Disability of the Arm, Shoulder and
Hand Questionnaire contem 30 questdes, dois itens sao relativos a fungao fisica,
seis itens a sintomas e 3 itens fungao social, além destes tem 2 mddulos
opcionais com 4 itens dirigido para desempenho esportivo e artes ou trabalho
(ORFALE et al., 2005). O DASH é usado na avaliagcao de desordens do membro
superior e possui responsividade semelhante ao Boston Carpal Tunnel
questionare (GREENSLADE et al., 2004).

2.4 TRATAMENTO

Muitas opgdes de tratamento, conservadores ou nao, estdo disponiveis
para os pacientes que sofrem da STC. Os tipos de tratamento ndo-cirurgicos séo
variados. A fisioterapia dispde de recursos que sdo amplamente utilizados na
reducao e solucao dos sintomas.

Dentre as possibilidades de tratamento conservador podemos constatar o
uso indicagdo de medicagao anti-inflamatoria (HUI et al., 2001) e aplicagao de
infiltrac&o de corticoesterdides (Peters-Veluthamaningal et al., 2010), que podem
ou nao estar associado ao tratamento fisioterapéutico.

Os recursos e métodos fisioterapéuticos mais estudados para tratamento
da STC s&o o ultra-som (BAYSAL et al., 2006), laser de baixa intensidade
(FUSAKUL et al., 2014), parafina (HORNG, 2011), TENS (transcutaneos
electrical nerve stimulation), 6rtese de punho a noite e durante atividades
repetitivas (MULLER et al., 2004, BRININGER et al., 2007) acupuntura (SIM,
2011), yoga (GARFINKEL, 1998), massagens (FIELD et al., 2004, MORASKA,
2008), deslizamentos tendinosos e neurais (KIM, 2015), manipulagédo fascial
(PRATELLI et al., 2015), mobilizacéo carpal (GUNAY; ALP, 2015), mobilizagéo
neurodinamica (TAL-AKABI; RUSHTON, 2000, BIALOSKY et al., 2009,
OSKOUEI et al., 2014, FERNANDEZ-DE-LAS-PENAS et al., 2016 e 2017,
WOLNY et al., 2016 e 2017).
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Conforme Zanette, (2010) a STC nao deve ser vista somente como uma
neuropatia periférica, ela representa uma complexa sindrome dolorosa que
provoca sensibilizacdo do sistema nervoso central (SNC). A terapia manual tem
o pressuposto de modular os mecanismos de sensibilizagdo integrando a
fisiologia da dor a procedimentos sensibilizantes terapéuticos. Na profissdo de
fisioterapeuta, a terapia manual é uma abordagem clinica que inclui diagndstico
e tratamento direto a estruturas articulares e tecidos moles (WOLNY et al., 2017).
Dentre os recursos manuais que implicam na direta mobilizacdo do terapeuta

podemos citar as técnicas abaixo.

2.4.1 Mobilizagdo Neurodinamica

As técnicas da mobilizagdo neurodindmica sdo formas de terapias
manuais na qual as forgas s&o direcionadas as estruturas neurais atraves de
posicionamentos e movimentos de multiplas articulagées. Muitos casos de STC
podem apresentar mobilidade limitada do nervo mediano (HOUGH, 2007). As
mobilizagcdes neurodindmicas podem beneficiar os pacientes com STC devido
ao mecanismo biomecanico como a restauragdo da mobilidade do nervo
mediano e do edema. As mudancas neuroplasticas nos neurdnios do SNC em
resposta a estimulos € sugestivo de adaptagéo. As mobilizagées neurodinamicas
estdo associadas as mudancgas neuroplasticas associadas a dor devido a
mecanismos neurofisioldgicos.

No estudo de Bialosky et al., 2009 foi aplicada a técnica de mobilizagao
neurodindmica na qual é executada com o paciente em decubito dorsal com 25°
de flexdo contralateral da cervical, depressdo do ombro e abdugdo de 90°,
rotacdo externa do ombro em 90° e 45°de extensdo do cotovelo, antebrago
supinado e movimentos do punho em flexao e extensao conforme amplitude de
movimento disponivel. Cada execucao foi realizada pelo fisioterapeuta no
periodo de 6 segundos levando o punho e dedos em flexdo e extensado do punho
e dedos. Os participantes receberam 5 séries de 10 ciclos nas 3 primeiras
sessdes e 7 séries de 10 ciclos nas sessdes de 4 a 6. O posicionamento do
paciente na intervencgao de Fernandez-de-Las-Pefias et al. (2017a) foi o mesmo,
porém além dos movimentos de punho e dedos em flexao e extensao o cotovelo

também foi mobilizado em sincronia com os movimentos do punho. Enquanto o
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cotovelo era mobilizado em flexdo, o punho ficava em extensio alternando com
o cotovelo em extensdo e o punho em flexdo. A velocidade e as amplitudes de
movimento eram ajustadas para evitar dor durante a intervencdo. Foram
realizadas 3 sessdes onde cada uma teve duas séries de 5 minutos cada, com
intervalo de 1 minuto entre elas. Importante salientar que esta técnica de
mobilizagdo neurodindmica aplicada pelo fisioterapeuta ao paciente é diferente
dos deslizamentos tendinosos e neurais propostos por Toten e Hunter (1991)
que sao exercicios realizados pelo proprio paciente. Wolny et al. (2017) relata
que é dificil comparar a eficacia de um auto-tratamento com técnica
neurodindmica. A técnica neurodindmica € aplicada pelo fisioterapeuta, na
pratica sao duas técnicas diferentes e devem se diferenciar no impacto causado

no organismo e assim sendo nos seus efeitos terapéuticos.

2.4.2 Mobilizacao Carpal

O método utilizado para mobilizacdo carpal no estudo de Tal-Akabi e
Rushton (2000) foi Maitland, com técnicas antero-posterior e ou posterior-
anterior e alongamento do retinaculo dos flexores. Glunay e Alp (2015) aplicaram
em seu estudo deslizamentos dorsal-palmar da articulagdo radiocarpica e
distragdo da mediocarpica. O Paciente apoia seu antebraco na mesa e a méao
afastada da superficie, o fisioterapeuta segura o punho proximal ao estildide
ulnar para estabilizar a articulagdo radio-ulnar. A mobilizagdo envolve puxar e
mover a fileira de ossos do carpo dorsal para ganho de extensdo de punho e
palmar para ganho de flexao de punho. A distracdo médio-carpica é executada
com uma mao estabilizando a radio-ulnar distal do paciente e a outra mao sobre
a fileira distal do carpo. Butler et al. (1991) tem a hipétese de que apos
mobilizagao carpal ocorre alteracdo da pressao ou até mesmo normalizacédo da
pressdo na regidao de compressao, normalizando o suprimento sanguineo e

melhorando o sistema de transporte axonal, aumentando a condugao nervosa.

2.4.3 Mobilizacao Fascial

A mobilizacdo da fascia € uma terapia manual que tem foco na fascia

muscular profunda. Essa técnica considera que a fascia € um continuum
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tridimensional. A fascia é formada por fibras de colageno onduladas e fibras de
elastina organizadas em camadas distintas e alinhadas em diferentes dire¢des.
A fascia muscular é dividida em 14 segmentos: cabecga, pescogo, térax, lombar,
pelve, escapula, ombro, cotovelo, antebrago, mao, quadril, joelho, tornozelo e
pé. Cada segmento possui seis unidades miofasciais, estas consistem em fibras
musculares monoarticulares ou biarticulares ao redor da fascia profunda. Cada
uma das seis unidades miofasciais de cada segmento possui localizagao
especifica na fascia profunda chamadas de centros de coordenacdo. Cada
centro de coordenacgéo € localizado no ponto de convergéncia de forgas vetoriais
dos musculos envolvidas em determinado movimento.

Pratelli et al. (2014), aplicaram a técnica de manipulagao fascial durante
45 minutos, uma vez na semana durante 3 semanas. A técnica consistia em
realizar friccdo profunda sobre pontos especificos, selecionados pelo exame
clinico. O fisioterapeuta usou o cotovelo e os metacarpos para causar a fricgio.
Cada ponto com uma superficie de 2cm?. A friccdo era mantida por 3 minutos,
como indica a técnica de Ercole et al. (2010). O numero de pontos tratados em
cada sessao foi de 4 a 8, eles eram escolhidos pelo fisioterapeuta baseado na
densidade da fascia pela palpagdo e nas respostas dos pacientes conforme

guidelines da Fascial Manipulation®.

2.4.4 Massagem

No ensaio clinico de Field et al. (2004) a massagem foi aplicada da ponta
dos dedos até o cotovelo por 15 minutos, uma vez por semana durante 1 més
com moderada pressdo. A massagem iniciava do punho para o cotovelo e
retornava em ambos os lados do antebraco, na sequéncia movimentos fez
movimentos circulares e ao final a pele foi pingada com o uso dos polegares e
indicadores através da mao e ambos lados do antebraco.

Os possiveis mecanismos de diminuicdo de dor apds aplicacdo da
massagem € a liberacdo de neurotransmissores como a serotonina e ocitocina.
Ambas obtiveram um aumento nos seus niveis tanto em sindromes como a
fibromialgia como em experimentos em ratos (FIELD et al., 2004). A melhora
encontrada por Field et al. (2004) na forga muscular apés massagem pode estar

relacionada simplesmente ao aumento da for¢ca de preensao pelo alivio da dor.
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A mobilizacdo de tecidos moles pode ser dirigida a possiveis pontos de
compressao do nervo mediano como nos musculos escalenos, peitoral maior,
biceps, aponeurose bicipital, pronador redondo, flexores do punho, ligamento
transverso do carpo, aponeurose palmar e musculos lumbricais (MORASKA,
2008).

2.4.5 Mobilizacado de Tecidos Moles

Esta técnica manual compreende a manipulagdo dos tecidos moles do
antebracgo, punho e mao. O fisioterapeuta com suas maos rompe os tecidos
Cicatriciais e as restricdes da fascia. Durante esta mobilizagdo o paciente apoia
seu antebraco relaxado sobre a mesa e o clinico aplica pressdes profundas com
seus dedos e ambas maos sobre o tecido cicatricial, musculatura tensa, tecido

conectivo estirado e sobre as restrigdes miofasciais (BURKE et al, 2007).
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3 OBJETIVOS

Em diversas situagdes clinicas faz-se a necessidade o uso de recursos
nao cirurgicos, assim a presente proposta de estudo possui o objetivo de
demonstrar os efeitos da terapia manual sobre o sintoma de dor, da sensibilidade
e da forca de preensao e pinga nos pacientes com sindrome do tunel do carpo
idiopatica de leve a moderada intensidade quando comparados com placebos
ou outras intervencgdes.

Todos os estudos incluidos na revisdo sistematica aplicaram terapia
manual nos grupos intervencdo. Alguns estudos utilizaram abordagem de
técnica isolada e outros associada com outras intervencgdes, a seguir, o artigo

que discute e revela os resultados desta revisdo sistematica.
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5 ARTIGO

Manual Therapy for the of carpal tunnel syndrome: a systematic review
ABSTRACT

Background: Carpal tunnel syndrome (CTS), caused by compression of the
median nerve at the wrist, is the most common peripheral neuropathy. Symptoms
of CTS include pain, paresthesia, hypoaestesia, tingling involving the first three
fingers and atrophy of the thenar eminence. This condition affects daily activities
and quality-of-life. Patients with mild to moderate CTS symptoms are usually
treated conservatively. The current conservative interventions prescribed for CTS
consists of wrist splinting, activities modification, nonsteroidal anti-inflammatory
drugs, thermotherapy, electrotherapy, exercises and manual therapies.

Objective: The purpose of this review was to assess pain, sensibility, grip and
pinch strength on patients with mild and moderate idiopathic carpal tunnel
syndrome (CTS) treated with manual therapy when compared with termo, electro
modalities, splint and surgery.

Study design: systematic review of randomized controlled trials on CTS
treatment. This review was registrated on Prospero CDR 42016053281

Method: this systematic review was planned and conducted by the PRISMA
statement, three electronic databases (MEDLINE, EMBASE and PeDRO) were
searched, completed in april 2017 and identified twelve randomized controlled
trials that met the inclusion/exclusion criteria, which were: manual therapy
treatment for individuals diagnosed with idiopathic CTS, absence of systemic
diseases and no previous surgery. Appreciation of the quality of studies was done
by Cochrane risk of bias tool.

Results: Twelve randomized controlled trials met the inclusion criteria for this
review. Ten of twelve studies included rated pain and those studies showed
significant betterment of pain after manual therapy. Grip strength had significant
improvement after massage, carpal mobilization and soft tissue mobilization. Two
trials evaluated sensitivity, the neurodinamic mobilization associed with massage
was superior to single neurodinamic mobilization.

Conclusion: This systematic review showed that manual therapies might be the
approach to reduce pain in mild and moderate idiopathic carpal tunnel syndrome
when compared with termo and electro modalities, splint and surgery.

Key-words: carpal tunnel syndrome, median nerve, nerve injuries, manual
therapy, rehabilitation.
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Introduction

Carpal tunnel syndrome (CTS) is the most common peripheral entrapment
neuropathy.” It is characterized by pain that is caused by a variety of conditions
which contribute to increase the pressure over the median nerve as it goes
through the carpal tunnel, which is formed by the wrist bones dorsally and the
retinacular ligament volarly.? The signs and symptoms present are pain, tingling,
numbness and thenar atrophy, which may be enhanced at night. There has been
many cause associated to CTS, but most cases are classified as idiopathic (no
identifiable cause).

CTS has the highest prevalence among the many forms of neuropathic
compression. According to the American Academy of Neurology (2012)?, different
compression levels over the median nerve may affect up to 10% of the adult
population. The highest incidence of the syndrome is found among the elderly,
late fifties and above, and it is called of “senile carpal tunnel syndrome”.? The
combination between ischemic changes and mechanic pressure along the time
generate changes on the myelin sheath, which occasionally results in axon
injury.®

The Prevalence rate of this syndrome is higher among women.® According
to a Brazilian study which assed 2555 individuals, 31% was diagnosed with CTS,
being the ratio of 7.4:1 (women:men).” Bland et al. (2003)2 found an annual
incidence of 139 new cases for each 100,000 women and 67 new cases for each
100,000 men, showing also a higher incidence among women (ratio women:men
= 2:1). One explanation was proposed by Becker et al. (2002)” who suggested
that obesity and being between 41 and 60 years old are risk factors for women
develop CTS.

The high prevalence and incidence of CTS shows the need of an adequate
treatment, being the options conservative and surgical. If the syndrome is
classified as mild or moderate, the more conservative treatments should be
indicated® as they may reduce the number of patients that will need a surgical
intervention.™®

There are a variety of techniques in physical therapy that offer some
symptomatic relief like low level laser'' and ultrasound'. Among those, the
manual therapy is defined as a clinical approach that includes a physiotherapeutic
diagnosis and treatment to the joint and soft tissues. The objective of the manual
therapy is to diminish pain, improve the joint movement, promote stability and
improve functionality.® The manual therapies mostly used for this pathology are
joint mobilization, soft tissues mobilization and massage’#, vary from other types
of nerve and tendon gliding proposed from Totten and Hunter (1991)S.

According to what was described above, although there have been a
variety of systematic reviews regarding the treatments for carpal tunnel
syndrome'®” Page et al. (2012) Jiménez del Barrio et al. (2016), we could not
find a study about the benefits of the use of manual therapies compared to the



35

other conservative treatments. Therefore, the objective of this study was to do a
systematic review about this subject in an attempt of indicating the best course
of conservative treatment for mild and moderate idiopathic CTS to relief the pain,
diminish numbness and prevent the decrease in grip strength.

Methods

This paper was written in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)."®

Search methods

The search terms was carpal tunnel syndrome, median neuropathy,
entrapment neuropathy, manual therapy, manipulation therapy, soft tissue
therapy, neural mobilization. To reduce bias, no limits were placed upon
language or location of publication. The seach was until april 2017 on three
electronic databases MEDLINE (PubMed), EMBASE, and PEDro. All the studies
was screened and extracted data per two review authors independently. In case
of disagreement, a third reviewer search the consensus. Data extracted was age,
sex, treatment type, outcomes, follow-up and results. Total search was 1338
studies, 45 studies was selected after reading title and abstract, 22 studies was
screened to read full-text, 10 studies were excluded due to tendon and nerve
gliding was done as active exercises instead of mobilization and 12 studies met
the inclusion/exclusion criteria (see Fig1).

Eligibility criteria
Design

The review was limited to randomized controlled trials (RCTs) and quasi-
randomized controlled trials.

Participants

Only studies in which participants had a confirmed clinical and
electrophysiological diagnosis of carpal tunnel syndrome were included.
Diagnosis required positive Phalen test, positive Tinel sign, pain in the wrist area
and additionally nerve conduction study. Patients between 18 to 80 years. The
exclusion criteria of the selected studies was patients with systemic diseases,
such as diabetes mellitus, rheumatoid arthritis and hypothyroidism, and individual
who was pregnant, previous corticosteroid injection or surgery.
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Fig. 1. PRISMA flow diagram
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Assessment of methodological quality

Appreciation of the quality of studies included was done by Cochrane risk of bias
tool'®, (see Fig 2.). The Cochrane risk of bias tool is a 6-item list designed to
assess sequence generation, allocation concealment, blinding, incomplete
outcome data, selective outcome reporting and other potential sources of bias.
Each item was rated as “yes”, “no” and “unclear” risk. According to Cochrane
Handbook, there are 3 levels of evidence: A, B and C. The level assigned to a
study gives an indication of the quality of the trial. If the study design fully met all
of the 6 criteria, its level was considered to be A (low risk of bias). A study was
assigned to be the B level when one or more criteria were partly met. If one or
more criteria were not met, the study was assigned to be de C level, implying a
high risk of bias.
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Fig 2. Risk of bias summary: this risk of bias tool incorporates the assessment of

randomization (sequence generation and allocation concealment), blinding

(participants and outcome assessors), incomplete outcome data, selective
outcome reporting, and other risk of bias. The items were judged as “low risk,”
“‘unclear risk,” or “high risk.” Green means “low risk,” red means “high risk,” and

yellow means “unclear risk.”
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Results
Characteristics of included studies

Twelve studies met the inclusion criteria. Nine of them were randomized
controlled trials, and three controlled trials. They all used different types of manual
therapies in the intervention group, being the most common: carpal bone
mobilization?®, neuromobilization?627-28.2° neurodynamic mobilization associated
with massage®3!, massage®®, fascial mobilization®, manual soft tissue
mobilization?!. None of the studies used a self-therapy program. The intervention
groups were then compared to other groups where other therapies were used,
such as sham techniques®?, electrophysical®® and thermal modalities®3%31,
splint?®, surgery?”-282° and soft tissue mobilization?’.

Characteristics of the Samples in the studies

The samples ranged from 16 to150 individuals diagnosed with carpal
tunnel syndrome. Four RCTs were conducted with women exclusively?’-2829.32,
six included women and men?20.21:30.31.32 gnd two did not inform the sex of their
patients?5:26,

Outcomes

The main outcomes used to assess the effectiveness of the treatment
were: pain, grip and pinch strength, sensibility, functional status and
electrophysiology evaluation (see Table 1).

Pain was the most common outcome (present in 10 of the studies), and a
variety of methods to evaluate pain were used. Five studies assessed pain using
the visual analogue scale®?021.2632" four used the numerical pain rating
scale®5?7:2831gnd one used the pain relief scale.®® All the studies reported
significant pain relief immediately after the treatment protocols in all the patients
from the intervention groups.

A significant improve in the grip strength, over time, was found in the
studies that used massage, carpal bone mobilization and manual soft tissue
mobilization?%2125, Pinch grip strength had significant improve in soft tissue
mobilization after 1 month of follow-up.?®

The studies which evaluated the betterment of the sensory symptoms,
showed that the use of neurodynamic mobilization and massage?®° present better
results than the one that used neurodynamic techniques alone.3?

Functional status was evaluated in most studies here by one of the two
questionnaires: the Symptom severity and functional status3* (Boston Carpal
Tunnel Questionnaire) and the Disabilities of the arm shoulder and hand
questionnaire®® (DASH). The patients received neuromobilization®®, fascial
manipulation®, soft tissue mobilization and neural mobilization?”?8, neurodynamic
techniques associated with massage and carpal bone mobilization?®, all the
studies reported an improvement in the functional status of the patients.



Table 1

Characteristics of included studies
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Author Tal-Akabi and Rushton, | Field et al. 200420 Burke et al., 20072
20003
Participants: 21 patients (14W, 7M), 16 patients (15W, 1M) 22 patients (19W, 3M).

n, gender (W/M) and
number of hands (if
mentioned)

30 hands.

Manual therapy
Interventions

G1: neurodynamic
mobilization (ULTT2a)
and

G2: wrist mobilization
(PA and AP based on
Maitland’s Concept).
Frequency and/or
number of session not
mentioned

massage therapy on
symptomatic hand,
once per week (4
weeks, 15 min
duration)

manual soft tissue
mobilization.

2 session per week/
4weeks and 1 session
per week/2weeks

Control/comparison

Control (no treatment)

Control (no treatment)

Graston technique:
instrument-assisted
soft tissue mobilization
protocol. 2 session per
week/ 4weeks and 1
session per
week/2weeks

Outcome measure
and timepoints

24-h symptom diary,
pain (VAS), active
ROM (writs extension
and flexion), functional
scales (functional Box
Scale and Pain Relief
Scale), median nerve
clinical test (ULTT) and
number of patients to
surgery.

Time points: baseline,
1th and 3" month of
follow-up.

pain (VAS), perceived
Grip strenght Scale (0-
10 points), State
Anxiety Inventory
(STAI), Profile of Mood
State (POMS).

Time points: baseline
immediately after
treatment (4 weeks).

pain (VAS), symptom
severity scale, grip and
pinch strength, nerve
conduction test.

Time points: baseline,
immediate effects and
3 months follow-up.

Clinical results

Neurodynamic
mobilization presented
a significant reduction
in pain perception and
functional improvement
immediately after
treatment and 3 months
after treatment. Wrist
mobilization group
showed functional
improvement
immediately after
treatment, but not 3
months after treatment.
Both groups are
superior to control
group. No differences
in effectiveness of
treatment was
demonstrated

Between carpal bone
mobilization and
median nerve
mobilization.

Massage therapy group
showed improved on
grip strength, reduced
pain levels, anxiety and
depressed mood
compare control group.

Both groups had slight
improves nerve
conduction latencies,
significant improvement
in functional status
maintained after 3
months, statistical
difference in grip
strength, and wrist
range of motion 3
months after treatment.
No statistical difference
between groups were
detected.
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Author

Bialosky et al. 200932

Prateli et al. 2014°

Oskouei et al. 201426

Participants:
n, gender (W/M) and
number of hands (if
mentioned)

40 patients (40W).

42 patients (29W,
13M), 70 hands.

20 patients (gender not
reported), 32 hands.

Manual therapy
Interventions

neurodynamic
mobilization for median
nerve 4,6(+1,6)
treatment session (3
weeks of treatment).
Night splint.

fascial manipulation,

3 session, once a week
during 3 weeks (45
minutes duration).

Neuromobilization in
combination with
routine physiotherapy
(TENS, ultrasound and
splint).

3 sessions per week,
during 4 weeks.

Control/comparison

Sham neurodinamic
mobilization. Night
splint.

Low level laser therapy
applied at the carpal
level, wavelength of
780e830 nm and a
power between 1000
and 3000 mW. 5 daily
session lasting 10 min
each.

Routine physiotherapy
(TENS, ultrasound and
splint).

3 sessions per week,
during 4 weeks.

Outcome measure
and timepoints

pain, pain pressure
threshold, thermal pain
(threshold and temporal
summation), functional
questionnaire (DASH),
grip strength, tactile
sensitivity (Semmes-
Weinstein
monofilament), nerve
conduction test.

Time points: baseline
and immediately post-
treatment (3weeks).

pain (VAS), Functional
and symptomatic sub-
scales of BCTQ,
Timepoints: baseline,
10 days after last
session and 3 months
after last session.

pain (VAS), Symptoms
severity and Functional
status scale (BCTQ),
Phalen test, median
nerve tension test,
median nerve
conduction test.

Time points: baseline,
immediately after
treatment (4 weeks)

Clinical results

Both groups reduce
pain sensitivity and
intensity immediately
after treatment and
both groups improve
function at 3 weeks.
Neurodynamic
improved temporal
summation (p< 0.01).

Fascial manipulation
group showed
significant reduction on
pain perception and
increased function at
the end of the
treatment and follow-
up. Low level laser
therapy group showed
significant results at the
end of the treatment,
but not at the follow-up
period.

Both groups presented
similar improved on
pain intensity, reduce
severity of symptoms,
median nerve test and
Phalen test.
Neuromobilization in
combination with
routine physiotherapy
was superior to
improved functional
status scale and
median nerve distal
motor latency results
(p<0.05).
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Author Fernandez-de-las-Pefias et Ginay, 2015% Wolny et al. 20163
al. 2015%7
Participants: 120 patients (120 W) 52 patients (gender 140 patients (122W, 18M), 180

n, gender (W/M) and
number of hands (if
mentioned)

not reported).

hands

Manual therapy
Interventions

Manual therapy composed
by neural mobilization,
nerve-tendon glide (slider
mobilization) and soft tissue
therapy.

3 sessions, once per week
(30 min duration)

carpal bone
mobilization and night
splint.

10 min/day and 3
times week for 10
days.

neurodynamic techniques
(median mobilization)
combined with functional
massage of the descending
part of the trapezius and wrist.
20 therapy sessions, twice a
week for 10 weeks

Control/comparison

surgical
(decompressed/release of
the carpal tunnel)

night splint

Laser (under transverse carpal
ligament area, 658 nm of light
at 50 W. 1 minute of duration
and 40 seconds for a total
dose of 5 J, infrared laser
emitting 808 nm of light at
400mWwas used during 1
minute for a total dose of 24 J)
and ultrasound (frequency,1
MHz; intensity, 1.0 W/cm; and
75% pulsed for 15 minutes)
20 therapy sessions, twice a
week for 10 weeks.

Outcome measure
and timepoints

pain intensity (mean pain
and the worst pain),
functional status

and symptoms severity
(BCTQ) and the self-
perceived improvement.
Time points: baseline and 1,
3, 6, 9 e 12 months follow-up

pain day and night
(VAS), symptom
severity scale, grip
and pinch, nerve
conduction test.
Time points: baseline
and 3 months after
treatment.

Two-point discrimination test.
Time point: baseline and after
10 weeks of treatment.

Time points: baseline and
immediately after treatment
(10 weeks)

Clinical results

Manual therapy group exhibit
higher decreased at 1 and 3
months in mean current pain
and worst pain than G2
(effect size 1,1>SMD>1.8).
No significant between-group
differences observed at 6
and 12 months (P > 0.1). In
terms of higher increases in
function, G1 was superior at
1 and 3 months compared
G2 (effect size large at 1
month: 1.2 SMD and
moderate at 3 months: SMD
0.8). Changes in function
were similar between groups
at 6 and 12 months (P > .3),
and both groups exhibited
similar improvements in
severity symptoms at all
follow-up periods. Self-
perceived improvement was
also similar at 6 (P = 0.6)
and 12 (P = 0.1) months in
both groups.

Manual therapy group
showed significant
clinical improvements
in all clinical variables
compare to control

group.

Both groups significantly
improved the results of two-
point discrimination test (p <
.001). No difference between
groups was observed.




42

Author Wolny et al. 20173 Fernandez-de-las- Fernandez-de-las-Pefias et
Penas et al. 2017328 al. 2017b?°
Participants: 140 patients (122W, 18M), 100 patients (100 W) 100 patients (100 W)

n, gender (W/M) and
number of hands (if
mentioned)

180 hands

Manual therapy
Interventions

neurodynamic techniques
(median mobilization)
combined with functional
massage of the descending
part of the trapezius and
wrist.

20 therapy sessions, twice a
week for 10 weeks

Soft tissue mobization
directed at anatomical
sites of potential
entrapment of the
median nerve (as
scalene muscles,
pectoralis minor
muscle, biceps brachii
muscle, bicipital
aponeurosis, pronator
teres, wrist flexor
musculature,
transverse carpal
ligament, palmar
aponeurosis or
lumbricals muscles)
and nerve- tendon
glide exercise.

3 sessions, once per
week (30 min duration).

Soft tissue mobization
directed at anatomical sites
of potential entrapment of
the median nerve (as
scalene muscles,
pectoralis minor muscle,
biceps brachii muscle,
bicipital aponeurosis,
pronator teres, wrist flexor
musculature, transverse
carpal ligament, palmar
aponeurosis or lumbricals
muscles) and nerve/tendon
glide exercise.

3 sessions, once per week
(30 min duration)

Control/comparison

Laser (under transverse
carpal lig area, 658 nm of
light at 50 W. 1 minute of
duration and 40 seconds for
a total dose of 5J, infrared
laser emitting 808 nm of light
at 400mW was used during
1’ for a total dose of 24 J)
and ultrasound (freq.,1 MHz;
int., 1.0 W/cm; and 75%
pulsed for 15°) 20 ther. ses.,
tw for 10 weeks

Surgery group
(endoscopic
decompression and
release of

the carpal tunnel)

Surgery group
(endoscopic
decompression and
release of

the carpal tunnel)

Outcome measure
and timepoints

pain (numerical pain rating
scale) nerve conduction test,
severity of symptoms and
functional status (BCTQ).
Time points: baseline and
immediately after treatment
(10 weeks)

pain pressure
threshold, thermic
pressure threshold (hot
and cold) and pain int..
Time pts: baseline and
3, 6, 9 e 12 mths follow-

up.

Symptoms and functional
status (BCTQ), cervical
range of motion (CRM),
pinch-tip grip strength.
Time points: baseline and
1, 3,6 e 9 e 12 months
follow-up

Clinical results

Only manual therapy group
had increased on sensory
and motor conduction
velocity (P<0.01 for both).
Both groups reduced pain
and improve functional
status (p<0.01 in all analysis
in both groups). The results
regarding pain reduction,
subjective symptoms, and
functional status were better
in the manual therapy group.

Manual therapy showed
increased on pain
pressure threshold at 3,
6 and 9 months and
significantly decreased
on pain intensity at 3
months, compared with
surgery group. Both
groups did not promote
significant change in
thermal pain sensitivity
at any time (p>0.05 for
all time-point).

Manual therapy group exhibited a
statistically greater increase in self-
reported function at 1 mth (mean
change, —0.8; 95% Cl: —1.1, -0.5)
than surgical group. The between-
group effect size was large (SMD:
1.6). Changes in self-reported
function were similar in both
groups at 3-, 6-, and 12-mth follow-
ups (P>0.4). Both groups exhibited
similar improvements in severity of
symptoms at all follow-up periods.
Manual therapy exhibited higher
increases in pinch-tip grip force on
the symptomatic hand at 1 mth
than p who received surgery. The
between-group effect size was
large in favour to G1 (SMD, 1.1).
Changes in pinch-tip grip strength
on the symptomatic hand were
similar in both groups at 3, 6, and
12 mths (P>.2).

G1, grupo1; G2, grupo 2; ULTT2a, slight glenohumeral abduction, shoulder depression, elbow extension,
lateral rotation of the whole arm, wrist, thumb, fingers extension and glenohumeral abduction; VAS, visual
analogue scale; DASH, disabilities of arm, shoulger and hand questionnaire; BCTQ, Boston carpal tunnel
questionnaire; TENS, transcutaneous electrical nerve stimulation; CRM, cervical range of motion.
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The electro physiologic evaluation showed that there was an improvement
in the distal sensory latency in patients submitted to the neuromobilization
maneuver.?®

Effectiveness of the different manual therapies

The randomized controlled trial, which compared manual therapy to
electrotherapeutic modalities, supported that the manual therapy is more
effective than laser and laser plus ultrasound.®30-31

Finally, Fernandez-de-Las-Pefias?’ compared the efficiency of manual
therapies against the surgery and concluded that better short-term outcomes
were found when the manual therapy was used, as patients were able to return
earlier to their daily activities and work.

Discussion

Systematic reviews have been used as a powerful tool to evaluate and
synthesize the results of well designed healthcare studies and to provide
evidences and guidelines regarding different healthcare interventions.
Accordingly, they also allow clinicians to improve their practices and to make
clinical decisions based on scientific evidence that are necessary on a daily
basis. 836

A variety of systematic reviews regarding the use of conservative
treatments to the Carpal Tunnel Syndrome have been conducted with patients
who did exercises and used medication'’,who did tendon and nerve gliding as
active exercises?® and who mixed manual therapy with tendon and nerve gliding
as exercise.?” A study conducted with steroids ' revealed that both injected and
oral steroids have a short-term benefit and are potentially harmful. Another
study?3 focused mainly on active exercises for the hands’ median nerve, which is
classified as auto-therapy and differs from the neurodynamic techniques
delivered by a physiotherapist, influencing the organism in different
ways.3'Recently a systematic review?” compared active and passive therapies
and concluded that the mechanical effects may differ because of the
incomparability of the 2 types of mobilization.

Having taking into consideration the results of the studies above, the
present study evaluated only the manual therapies as they, when properly
performed, present no side effects and should be the first recommendation before
surgery®, as the surgery poses a failure risk rate of of 1%-25%38. The
complications are not only regarding the risks for the patients, but we should also
consider the direct medical costs of surgical interventions as well as the
socioeconomic costs regarding the workers’ compensation costs.3°Besides
manual therapy has low-cost and is a non-invasive method.?

Therefore, purpose of this review was to assess the efficacy of manual
therapy for mild and moderate idiopathic CTS when compared with other
treatments. Twelve RCTs met the inclusion criteria for this review and all of them
showed that the conservative treatments have played an important role to treat
signs and symptoms at the beginning of the carpal tunnel syndrome.
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All RCTs that compared manual therapy to electrophysical modalities
support that manual therapy is more effective than laser and laser plus ultrasound
(pratelli, wolny 2017). This may due to the fact that the electrotherapy do not
address the pathological neurodynamic of the median nerve and its surrounding
structures.??

The main limitations found in this study was the heterogeneity of the
interventions regarding the techniques used, manual therapies alone or
associated with other techniques, and the follow-up time, which ranged from
immediately after the treatment up to 12 months of follow-up.

Future randomized controlled trials with a standardization of the manual
therapies are necessary to establish the roles of the manual therapies in
treatment of the for carpal tunnel syndrome, which would allow better clinical
decisions.

Conclusion

From the results complied above, we may say that the use of different
manual therapies may be the best approach to treat mild and moderate idiopathic
carpal tunnel syndrome when compared with thermal and electrical modalities,
splint and surgery.
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6 CONCLUSAO GERAL

A principal limitagao do estudo foi a heterogeneidade das intervencoes
dos estudos no quesito das terapias manuais isoladas ou associadas a outras
técnicas. Outra limitagdo € a disparidade dos estudos frente ao tempo de
seguimento apds a intervencdo, que variou poés intervencdo imediata a 12
meses, devido a estes motivos ndo foi factivel executar uma meta-analise.

E necessario a realizagdo de novos ensaios clinicos randomizados que
utilizem técnicas padronizadas para estabelecer o papel das terapias manuais
na sindrome do tunel do carpo, favorecendo a tomada de decisdes frente aos
tratamentos disponiveis.

Os resultados apresentados pelos doze estudos incluidos na revisao
sistematica permitem concluir que o uso de terapias manuais podem ser a
melhor abordagem no alivio da dor nos casos de sindrome do tunel do carpo
idiopatica de leve e moderado graus quando comparadas a outras técnicas como

eletroterapia, termoterapia, ortese e cirurgia.
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of figures, tables and text graphics will be required whether you embed your figures in the text.
See also the section on Electronic artwork. To avoid unnecessary errors, you are strongly advised
to use the 'spell-check' and ‘grammar-check’ functions of your word processor. Article structure
Manuscript and Abstract All Scientific/Clinical Research Report, Case Report and invited
Literature Review manuscripts should include the abstract (250-word limit), main text,
references, and figure legends. All authors should consult the uniform requirements for
manuscripts submitted to biomedical journals: “Writing and Editing for Biomedical Publication”
(www.icmje org). Due to the double-blind review process the manuscript should not carry any
author, facility, or institution identifiers. Please be sure that the abstract includes terms that
describe the type of research question and study design. Both the manuscript and abstract of
Scientific/Clinical Research Report and Case Reports should be structured as follows: Study
Design Introduction Purpose of the Study Methods Results Discussion Conclusions AUTHOR
INFORMATION PACK 9 Sep 2017 www.elsevier.com/locate/jht 8 Key words Use of Reporting
Guidelines Authors should consult and use the reporting guidelines if there is one relevant to
their study design. Where possible authors should use reporting checklists to insure their
manuscript contains all the elements expected in a scientific manuscript. Please see the Equator
website for information on reporting guidelines. http://www.equator-network.org/. Authors
must submit the relevant reporting guideline checklist when submitting the initial version of the
study for consideration for the specific study types list below. Authors are encouraged to submit
reporting guideline checklists for other study designs from those available on the Equator
website http://www.equator-network.org/. Systematic reviews (with or without meta-analysis)
should consult the PRISMA statement, include the checklist with their initial submission and
include the flow diagram as a figure in their manuscript http://www.prisma-statement.org. If
the review has been registered in a database such as PROSPERO
www.crd.york.ac.uk/PROSPEROQ/, this number should be included in the study design section of
the abstract and methods section. Registration of systematic reviews is not required. For
randomized controlled trials, authors must consult the CONSORT checklist and its related
extension for trials of nonpharmacological treatments, submit a checklist, and include the flow
diagram as a figure. See http://www.consort-statement.org / and
http://www.consortstatement.org/consort-statement. CONSORT- extensions for specific
designs are available at Equator. In addition, all randomized trials must be registered.
Registration should take place prior to enrollment of subjects. The registration number should
appear in the study design section of the abstract. See https://clinicaltrials.gov/. For
observational studies (cohort, case-control, cross-sectional studies), authors should use the
STROBE statement http://www.strobe-statement.org/index.php?id=strobe-home and submit a
completed STROBE checklist with their submission. Diagnostic test studies should use the STARD
statement, checklist, and flow diagram, http:// www.stard-statement.org. Surveys should use
CHERRIES http://www.jmir.org/2004/3/e34/ as a guide to reporting. Many other reporting
guidelines and author resources are available on the Equator website at http:// www.equator-
network.org/. There are two studies designs where JHT has journal specific reporting guidelines:
Case Studies and Short Reports of Cross-cultural Translations. For cross-cultural translations,
authors should follow our template listed at the end of these instructions (link here to those
instructions placed at the end). JHT has a specific format for case studies. (insert link here and
place those instructions at the end) Case studies should consult the CARE website
http://data.care-statement.org/wp-content/ uploads/2016/08/CAREchecklist-English-
2016.pdf, and use the CARE reporting guideline Statement of Research Design Authors should
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specific terminology when naming their study design in the abstract and methods. Some
common study designs are listed below and should be used where applicable. We recognize that
this list is not all-inclusive and that more appropriate descriptors might be suitable for some
studies. Authors are encouraged to pick the most appropriate study design descriptors for their
study. These suggestions are merely provided as a means of encouraging consistency, where it
would be both useful and informative. The purpose of the research and the study design should
be listed.Literature Synthesis: formal structured literature synthesis studies can be described in
terms of the specific type: Systemic Review, Scoping Reviews, Reviews of Reviews (Overviews or
Umbrella Reviews), Meta-analyses and others.Primary Clinical Studies can include a variety of
designs to address research questions. The purpose of the research can be listed as: Descriptive,
clinical measurement, epidemiology, etiology, natural history, prognosis, diagnosis,
effectiveness, harm, economics or implementation. AUTHOR INFORMATION PACK 9 Sep 2017
www.elsevier.com/locate/jht 9  Examples of study design include:Randomized
Clinical/Controlled Trial: Patients are enrolled at a relevant baseline and allocated to different
intervention arms based on a random concealed process; outcomes are ascertained
prospectively. Where specific variants were used please state the subtypesuch as Cross-over,
Factorial, Equivalence, Non-inferiority, Expertise-based etc. Prospective Cohort: a longitudinal
study where subgroups of patients are enrolled and research questions defined at a relevant
baseline point (prior to when outcomes occur); patients are followed forward in time for
outcomes ascertainment. For treatment studies, at least 2 groups are defined at baseline; in
prognostic studies, potential predictors are collected at baseline Retrospective Cohort: a
longitudinal study where subgroups of patients are involved in a prospective data collection but
the research questions (and variables) were defined retrospectively; treatment groups or
prognostic factors may have been defined after data collections was initiated e.g. database
research Case-Control: a longitudinal study where subgroups of patients are identified/enrolled
after outcomes have been ascertained and data are collected retrospectively (recall or pre-
existing data) on the treatment or prognostic factors of interest. Cross-sectional: Study data are
collected at a single time point. N-of-1: A single patient is enrolled at a relevant baseline and
allocated to cross-over different intervention arms based on a random concealed process;
outcomes are ascertained prospectively. Case Series: Data are collected on a single subgroup of
patients (no comparison group). This can be cross-sectional or longitudinal. Case Report: Data
are collected on a single subject. Repeated Case Study: a formal comparison of 2-5 cases,
extending beyond summary data. Qualitative Study DesignsMeta-syntheses: a synthesis of the
better quality qualitative studies.Grounded Theory: research that seeks to understand and
identify theoretical processes; themes used to develop an understanding and theoretical
explanation.Case Study: an in-depth study of an individual lived experience and
perspective.Descriptive: Studies that may use qualitative and quantitative method to describe a
phenomenon- without intention to develop theory or meaningEthnography: the description of
the customs of groups or cultures.Interpretive Description: inductive analytic studies designed
to understand clinical phenomena with a view to applications Mixed-Methods Designs include
both quantitative and qualitative components that seek to address a common or
complementary research questions. The components can be conducted concurrently or
sequentially to expand, explain or triangulate findings of the other component. The author can
explain the approaches using any of the design taxonomies described for mixed methods. A
summary of the questions and design is illustrated in the figure. Basic science research. This
includes mechanistic studies i.e. anatomy, biomechanics, electromyography, physiology. Where
applicable the descriptors above may be used. At a minimum author must state whether data
collection was observational or randomized and whether data was Longitudinal: collected at
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multiple time points or Cross-sectional: collected on a single occasion. Essential title page
information Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.Author names and affiliations. Please
clearly indicate the given name(s) and family name(s) of each author and check that all names
are accurately spelled. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately
after the author's name and in front of the appropriate address. Provide the full postal address
of each affiliation, including the country name and, if available, the e-mail address of each
author.Corresponding author. Clearly indicate who will handle correspondence at all stages of
refereeing and publication, also post-publication. Ensure that the e-mail address is given and
that contact details are kept up to date by the corresponding author.Present/permanent
address. If an author has moved since the work described in the article was done, or was visiting
at the time, a ‘Present address’ (or ‘Permanent address’) may be indicated as a footnote to that
author's name. The address at which the author did the work must be retained as the main,
affiliation address. Superscript Arabic numerals are used for such footnotes. AUTHOR
INFORMATION PACK 9 Sep 2017 www.elsevier.com/locate/jht 10 Abstract A concise and factual
structured abstract is required. It is imperative that the abstract clearly defines the purpose,
methods and key data/findings. The abstract must be a concise (250-word limit) summary of the
work. The headings of the abstract must include the following: Background: One to 2 sentences
that cite they key background or rationale the supports the need for the current study. Purpose:
A specific purpose for the research which clearly states what research question(s) are being
answered. For example, for clinical studies the purpose should indicate what patients,
interventions comparisons, and outcome measures are being examined. Study Design: Using the
information above the type of research, and research design should be stated. Where possible
use the terminology above. For example, a clinical measurement, cross-sectional study or a
qualitative, interpretive description study. Methods: The key methods including sample,
interventions, measures and statistical analyses should be described. Results: The key findings
must be presented. For quantitative studies, the value that indicate the size of the observed
effects, not just the p-values. For all studies, the most salient data should be succinctly
presented. Conclusions: The key conclusion, answer to the research question should be
succinctly summarized. Where a direct implication to practice can be made, it should be stated.
An abstract is often presented separately from the article, so it must be able to stand alone and
represent the work in isolation. For this reason, references and non-standard or uncommon
abbreviations should be avoided. Ancillary Information Keywords Immediately after the
abstract, provide a maximum of 6 keywords, using American spelling and avoiding general and
plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes, and so best represent your work if they are terms likely to
be searched and that are as specific as feasible. Acknowledgements Collate acknowledgements
in a separate section at the end of the article before the references and do not, therefore,
include them on the title page, as a footnote to the title or otherwise. List here those individuals
who provided instrumental help during the research (e.g., providing language help, writing
assistance or proof reading the article, etc.). This should also include acknowledgement of
research funding sources, whether operating or researcher support. Units Follow internationally
accepted rules and conventions: use the international system of units (SlI). If other units are
mentioned, please give their equivalent in SI. Math formulae Please submit math equations as
editable text and not as images. Present simple formulae in line with normal text where possible
and use the solidus (/) instead of a horizontal line for small fractional terms, e.g., X/Y. In principle,
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variables are to be presented in italics. Powers of e are often more conveniently denoted by exp.
Number consecutively any equations that must be displayed separately from the text (if referred
to explicitly in the text). Footnotes Footnotes should be used sparingly. Number them
consecutively throughout the article. Many word processors can build footnotes into the text,
and this feature may be used. Otherwise, please indicate the position of footnotes in the text
and list the footnotes themselves separately at the end of the article. Do not include footnotes
in the Reference list. Artwork Electronic artwork General points ¢ Make sure you use uniform
lettering and sizing of your original artwork. ¢ Embed the used fonts if the application provides
that option. AUTHOR INFORMATION PACK 9 Sep 2017 www.elsevier.com/locate/jht 11 ¢ Aim to
use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or use
fonts that look similar. « Number the illustrations according to their sequence in the text. ® Use
a logical naming convention for your artwork files. ® Provide captions to illustrations separately.
e Size the illustrations close to the desired dimensions of the published version. ® Submit each
illustration as a separate file. A detailed guide on electronic artwork is available. You are urged
to visit this site; some excerpts from the detailed information are given here. Formats If your
electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format. Regardless of the application used other
than Microsoft Office, when your electronic artwork is finalized, please 'Save as' or convert the
images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below): EPS (or PDF): Vector drawings, embed
all used fonts. TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of
300 dpi. TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum
of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to
a minimum of 500 dpi. Please do not: ® Supply files that are optimized for screen use (e.g., GIF,
BMP, PICT, WPG); these typically have a low number of pixels and limited set of colors; ® Supply
files that are too low in resolution; ¢ Submit graphics that are disproportionately large for the
content. Color artwork Please make sure that artwork files are in an acceptable format (TIFF (or
JPEG), EPS (or PDF), or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no additional
charge, that these figures will appear in color online (e.g., ScienceDirect and other sites)
regardless of whether these illustrations are reproduced in color in the printed version. For color
reproduction in print, you will receive information regarding the costs from Elsevier after receipt
of your accepted article. Please indicate your preference for color: in print or online only. Further
information on the preparation of electronic artwork. lllustration services Elsevier's WebShop
offers Illustration Services to authors preparing to submit a manuscript but concerned about the
quality of the images accompanying their article. Elsevier's expert illustrators can produce
scientific, technical and medical-style images, as well as a full range of charts, tables and graphs.
Image 'polishing' is also available, where our illustrators take your image(s) and improve them
to a professional standard. Please visit the website to find out more. Figure captions Ensure that
each illustration has a caption. Supply captions separately, not attached to the figure. A caption
should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.
Tables Please submit tables as editable text and not as images. Tables can be placed either next
to the relevant text in the article, or on separate page(s) at the end. Number tables consecutively
in accordance with their appearance in the text and place any table notes below the table body.
Be sparing in the use of tables and ensure that the data presented in them do not duplicate
results described elsewhere in the article. Please avoid using vertical rules and shading in table
cells. Tables should be carefully constructed to provide a clear representation of data. The table
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or figure should have clear labels, units and a title that conveys what the table/figure represents.
Figure legends should provide any information or abbreviations needed to interpret the table.
Tables an Figures should be able to be interpreted independently. We suggest that authors
consult guides for formatting tables. Examples of guides are:
http://cancer.dartmouth.edu/documents/pdf/effective_use_tables_figures.pdf

https://www3.nd.edu/~pkamat/pdf/graphs.pdf AUTHOR INFORMATION PACK 9 Sep 2017

www.elsevier.com/locate/jht 12 http://ac.els-
cdn.com.proxyl.lib.uwo.ca/S0363502311016534/1-s2.0-S0363502311016534-
main.pdf?_tid=cf746582-7b33-11e7- b15d-

00000aab0f26&acdnat=1502084991 093f3bf2be5f77267eb9dec682a00205 References Proper
citation practices is a key element of scientific rigor. JHT expects the following:The background
section of the paper describes the scientific foundations of the work and should cite key
foundational studies that define the current state of knowledge and gaps that the submitted
study will address.The placement of citations in the text should clearly indicate which specific
studies are being cited for specific facts or statements. Where multiple citations are used in a
sentence insure attribution is clear and precise.Relevant studies should be cited; but,
indiscriminate inclusion of citations is discouraged. Authors should insure the most salient
citations are used.Authors should be clear when citing others whether they are citing a
finding/fact or interpretation/opinion.The methods section should cite key foundational papers
for the test/measures used. For patient -reported outcome measures or developed performance
tests this includes the original development paper and any key references that document
reliability and validity of the tests and measures in a similar population.Routine statistics do not
need citations e.g. t-test; but more complicated study designs/ analytical methods may.The
discussion should cite and discuss salient agreeing and opposing findings. Bias in citation,
undermines the validity of the interpretation of the researcher. For discussion of citation bias
see: http://theness.com/neurologicablog/index.php/citation-bias-confirmation-bias-for-
scientists/ http://www.bmj.com/content/339/bmj.b2680Secondary referencing is to be
avoided. Researchers insure they have read and properly attributed the primary source of
information.Citations of abstracts, personal communications, and conference proceedings
should only be used where no full citation is available. Citation in text Please ensure that every
reference cited in the text is also present in the reference list (and vice versa). Any references
cited in the abstract must be given in full. Unpublished results and personal communications are
not recommended in the reference list, but may be mentioned in the text. If these references
are included in the reference list they should follow the standard reference style of the journal
and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been
accepted for publication. Reference links Increased discoverability of research and high quality
peer review are ensured by online links to the sources cited. In order to allow us to create links
to abstracting and indexing services, such as Scopus, CrossRef and PubMed, please ensure that
data provided in the references are correct. Please note that incorrect surnames, journal/book
titles, publication year and pagination may prevent link creation. When copying references,
please be careful as they may already contain errors. Use of the DOI is encouraged. A DOI can
be used to cite and link to electronic articles where an article is in-press and full citation details
are not yet known, but the article is available online. A DOI is guaranteed never to change, so
you can use it as a permanent link to any electronic article. An example of a citation using DOI
for an article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke
M. (2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela.
Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the
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format of such citations should be in the same style as all other references in the paper. Web
references As a minimum, the full URL should be given and the date when the reference was
last accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately (e.g.,
after the reference list) under a different heading if desired, or can be included in the reference
list. Data references This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your Reference List.
Data references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add [dataset]
immediately before the reference so we can properly identify it as a data reference. The
[dataset] identifier will not appear in your published article. AUTHOR INFORMATION PACK 9 Sep
2017 www.elsevier.com/locate/jht 13 Reference management software Most Elsevier journals
have their reference template available in many of the most popular reference management
software products. These include all products that support Citation Style Language styles, such
as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from these
products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's
style. If no template is yet available for this journal, please follow the format of the sample
references and citations as shown in this Guide. Users of Mendeley Desktop can easily install the
reference style for this journal by clicking the following link: http://open.mendeley.com/use-
citation-style/journal-of-hand-therapy When preparing your manuscript, you will then be able
to select this style using the Mendeley plugins for Microsoft Word or LibreOffice. Reference style
Text: Indicate references by (consecutive) superscript Arabic numerals in the order in which they
appear in the text. The numerals are to be used outside periods and commas, inside colons and
semicolons. For further detail and examples you are referred to the AMA Manual of Style, A
Guide for Authors and Editors, Tenth Edition, ISBN 0-978-0-19-517633-9. List: Number the
references in the list in the order in which they appear in the text. Examples: Reference to a
journal publication: 1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific
article. J Sci Commun. 2010;163:51-59. Reference to a book: 2. Strunk W Jr, White EB. The
Elements of Style. 4th ed. New York, NY: Longman; 2000. Reference to a chapter in an edited
book: 3. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones
BS, Smith RZ, eds. Introduction to the Electronic Age. New York, NY: E-Publishing Inc; 2009:281-
304. Reference to a website: 4. Cancer Research UK. Cancer statistics reports for the UK.
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/; 2003 Accessed
13.03.03. Reference to a dataset: [dataset] 5. Oguro, M, Imahiro, S, Saito, S, Nakashizuka, T.
Mortality data for Japanese oak wilt disease and surrounding forest compositions, Mendeley
Data, v1; 2015. https://doi.org/10.17632/ xwj98nb39r.1. Journal abbreviations source Journal
names should be abbreviated according to the List of Title Word Abbreviations. Video The
Journal of Hand Therapy encourages authors to submit video files that would allow readers to
better understand the testing, intervention, skill or patient performance. These files will be
associated the paper as a link. Elsevier accepts video material and animation sequences to
support and enhance your scientific research. Authors who have video or animation files that
they wish to submit with their article are strongly encouraged to include links to these within
the body of the article. This can be done in the same way as a figure or table by referring to the
video or animation content and noting in the body text where it should be placed. All submitted
files should be properly labeled so that they directly relate to the video file's content. In order
to ensure that your video or animation material is directly usable, please provide the files in one
of our recommended file formats with a preferred maximum size of 150 MB. Video and



59

animation files supplied will be published online in the electronic version of your article in
Elsevier Web products, including ScienceDirect. Please supply 'stills' with your files: you can
choose any frame from the video or animation or make a separate image. These will be used
instead of standard icons and will personalize the link to your video data. For more detailed
instructions please visit our video instruction pages. Note: since video and animation cannot be
embedded in the print version of the journal, please provide text for both the electronic and the
print version for the portions of the article that refer to this content. AUTHOR INFORMATION
PACK 9 Sep 2017 www.elsevier.com/locate/jht 14 Supplementary material Supplementary
material such as applications, images and sound clips, can be published with your article to
enhance it. Submitted supplementary items are published exactly as they are received (Excel or
PowerPoint files will appear as such online). Please submit your material together with the
article and supply a concise, descriptive caption for each supplementary file. If you wish to make
changes to supplementary material during any stage of the process, please make sure to provide
an updated file. Do not annotate any corrections on a previous version. Please switch off the
"Track Changes' option in Microsoft Office files as these will appear in the published version.
RESEARCH DATA This journal encourages and enables you to share data that supports your
research publication where appropriate, and enables you to interlink the data with your
published articles. Research data refers to the results of observations or experimentation that
validate research findings. To facilitate reproducibility and data reuse, this journal also
encourages you to share your software, code, models, algorithms, protocols, methods and other
useful materials related to the project. Below are a number of ways in which you can associate
data with your article or make a statement about the availability of your data when submitting
your manuscript. If you are sharing data in one of these ways, you are encouraged to cite the
data in your manuscript and reference list. Please refer to the "References" section for more
information about data citation. For more information on depositing, sharing and using research
data and other relevant research materials, visit the research data page. Data linking If you have
made your research data available in a data repository, you can link your article directly to the
dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better
understanding of the research described. There are different ways to link your datasets to your
article. When available, you can directly link your dataset to your article by providing the
relevant information in the submission system. For more information, visit the database linking
page. For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect. In addition, you can link to relevant data or entities through
identifiers within the text of your manuscript, using the following format: Database: xxxx (e.g.,
TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN). Mendeley Data This journal supports Mendeley
Data, enabling you to deposit any research data (including raw and processed data, video, code,
software, algorithms, protocols, and methods) associated with your manuscript in a free-to-use,
open access repository. During the submission process, after uploading your manuscript, you
will have the opportunity to upload your relevant datasets directly to Mendeley Data. The
datasets will be listed and directly accessible to readers next to your published article online.
For more information, visit the Mendeley Data for journals page. Data statement To foster
transparency, we encourage you to state the availability of your data in your submission. This
may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission
process, for example by stating that the research data is confidential. The statement will appear
with your published article on ScienceDirect. For more information, visit the Data Statement
page. AudioSlides The journal encourages authors to create an AudioSlides presentation with
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their published article. AudioSlides are brief, webinar-style presentations that are shown next
to the online article on ScienceDirect. This gives authors the opportunity to summarize their
research in their own words and to help readers understand what the paper is about. More
information and examples are available. Authors of this journal will automatically receive an
invitation e-mail to create an AudioSlides presentation after acceptance of their paper. AUTHOR
INFORMATION PACK 9 Sep 2017 www.elsevier.com/locate/jht 15 AFTER ACCEPTANCE Online
proof correction Corresponding authors will receive an e-mail with a link to our online proofing
system, allowing annotation and correction of proofs online. The environment is similar to MS
Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by
allowing you to directly type your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All
instructions for proofing will be given in the e-mail we send to authors, including alternative
methods to the online version and PDF. We will do everything possible to get your article
published quickly and accurately. Please use this proof only for checking the typesetting, editing,
completeness and correctness of the text, tables and figures. Significant changes to the article
as accepted for publication will only be considered at this stage with permission from the Editor.
It is important to ensure that all corrections are sent back to us in one communication. Please
check carefully before replying, as inclusion of any subsequent corrections cannot be
guaranteed. Proofreading is solely your responsibility. AUTHOR INQUIRIES Visit the Elsevier
Support Center to find the answers you need. Here you will find everything from Frequently
Asked Questions to ways to get in touch. You can also check the status of your submitted article
or find out when your accepted article will be published. For Inquiries relating to the submission
of articles, please visit http://www.elsevier.com/authors. This site also provides the facility to
track accepted articles and set up e-mail alerts to inform you of when an article’s status has
changed, as well as detailed artwork guidelines, copyright information, frequently asked
questions, and more. Format for Specific Types of Submission Case Studies Case-Reports.pdf.
Short Reports of Cross-Cultural Translation Template for Short Report for Cross Cultural
Translation.pdf

ANEXO B
ESTRATEGIA DE BUSCA MEDLINE (PUBMED)

Paciente

((Carpal Tunnel Syndrome) OR (Carpal Tunnel Syndromes) OR (Syndrome,
Carpal Tunnel) OR (Syndromes, Carpal Tunnel) OR (Amyotrophy, Thenar, Of
Carpal Origin) OR (Median Neuropathy, Carpal Tunnel) OR (Compression
Neuropathy, Carpal Tunnel) OR (Entrapment Neuropathy, Carpal Tunnel))
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((Median Neuropathy) OR (Median Neuropathies) OR (Neuropathies, Median)
OR (Neuropathy, Median) OR (Median Nerve Diseases) OR (Median Nerve
Disease) OR (Nerve Disease, Median) OR (Nerve Diseases, Median) OR
(Median Nerve Neuralgia) OR (Median Nerve Neuralgias) OR (Neuralgia,
Median Nerve) OR (Neuralgias, Median Nerve) OR (Median Neuropathy,
Proximal) OR (Median Neuropathies, Proximal) OR (Neuropathies, Proximal
Median) OR (Neuropathy, Proximal Median) OR (Proximal Median
Neuropathies) OR (Proximal Median Neuropathy) OR (Medial Neuropathy,
Distal) OR (Distal Medial Neuropathies) OR (Distal Medial Neuropathy) OR
(Medial Neuropathies, Distal) OR (Neuropathies, Distal Medial) OR
(Neuropathy, Distal Medial))

((Median Nerve) OR (Median Nerves) OR (Nerve, Median) OR (Nerves,
Median))

(Nerve Compression Syndromes) OR (Compression Syndrome, Nerve) OR
Compression Syndromes, Nerve) OR (Nerve Compression Syndrome) OR
Syndrome, Nerve Compression) OR (Syndromes, Nerve Compression) OR
Nerve Entrapments) OR (Entrapment, Nerve) OR (Entrapments, Nerve) OR
(Nerve Entrapment) OR (Internal Nerve Compression Syndromes) OR (Nerve
Compression Syndromes, Internal) OR (Entrapment Neuropathies) OR
(Neuropathies, Entrapment) OR (Neuropathy, Entrapment) OR (External Nerve
Compression Syndromes) OR (Nerve Compression Syndromes, External))

(
(
(
(

Intervencao

((Manipulations, Musculoskeletal) OR (Manual Therapies) OR (Manual
Therapy) OR (Therapies, Manual) OR (Therapy, Manual) OR (Manipulation
Therapy) OR (Manipulation Therapies) OR (Therapies, Manipulation) OR
(Manipulative Therapies) OR (Manipulative Therapy) OR (Therapies,
Manipulative) OR (Therapy, Manipulative) OR (Therapy, Manipulation))

Soft Tissue Therapy)
Mobili* OR Manipulat*)

(
(
(Manual Ther*)

((Massage) OR (Craniosacral Massage) OR (Massage, Craniosacral) OR (Zone
Therapy) OR (Therapies, Zone) OR (Zone Therapies) OR (Therapy, Zone) OR
Reflexology) OR (Rolfing) OR (Bodywork) OR (Bodyworks) OR

Massage Therapy) OR (Massage Therapies) OR (Therapies, Massage) OR

Therapy, Massage))

(Chiropractic Manipulation) OR (Spinal Adjustment, Chiropractic) OR
Adjustment, Chiropractic Spinal) OR (Adjustments, Chiropractic Spinal) OR
Chiropractic Spinal Adjustment) OR (Chiropractic Spinal Adjustments) OR
Spinal Adjustments, Chiropractic) OR (Chiropractic Adjustment) OR
Adjustment, Chiropractic))

.~~~ A~ A~ o~~~
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((Osteopathic Manipulative Treatment) OR (Osteopathic Manipulative
Treatments) OR (Treatment, Osteopathic Manipulative) OR
(Treatments, Osteopathic Manipulative) OR (Osteopathic Manipulation))

((Nerve Mobilization) OR (Nerve Gliding) OR (Neural Mobilization))

Design

((clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trials as topic[MeSH
Terms] OR clinical trial[Publication Type] OR random*[Title/Abstract] OR
random allocation[MeSH Terms] OR therapeutic use[MeSH Subheading])

TOTAL

(((Carpal Tunnel Syndrome) OR (Carpal Tunnel Syndromes) OR (Syndrome,
Carpal Tunnel) OR (Syndromes, Carpal Tunnel) OR (Amyotrophy, Thenar, Of
Carpal Origin) OR (Median Neuropathy, Carpal Tunnel) OR (Compression
Neuropathy, Carpal Tunnel) OR (Entrapment Neuropathy, Carpal Tunnel)) OR
((Median Neuropathy) OR (Median Neuropathies) OR (Neuropathies, Median)
OR (Neuropathy, Median) OR (Median Nerve Diseases) OR (Median Nerve
Disease) OR (Nerve Disease, Median) OR (Nerve Diseases, Median) OR
(Median Nerve Neuralgia) OR (Median Nerve Neuralgias) OR (Neuralgia,
Median Nerve) OR (Neuralgias, Median Nerve) OR (Median Neuropathy,
Proximal) OR (Median Neuropathies, Proximal) OR (Neuropathies, Proximal
Median) OR (Neuropathy, Proximal Median) OR (Proximal Median
Neuropathies) OR (Proximal Median Neuropathy) OR (Medial Neuropathy,
Distal) OR (Distal Medial Neuropathies) OR (Distal Medial Neuropathy) OR
(Medial Neuropathies, Distal) OR (Neuropathies, Distal Medial) OR
(Neuropathy, Distal Medial)) OR ((Median Nerve) OR (Median Nerves) OR
(Nerve, Median) OR (Nerves, Median)) OR ((Nerve Compression Syndromes)
OR (Compression Syndrome, Nerve) OR (Compression Syndromes, Nerve) OR
(Nerve Compression Syndrome) OR (Syndrome, Nerve Compression) OR
(Syndromes, Nerve Compression) OR (Nerve Entrapments) OR (Entrapment,
Nerve) OR (Entrapments, Nerve) OR (Nerve Entrapment) OR (Internal Nerve
Compression Syndromes) OR (Nerve Compression Syndromes, Internal) OR
(Entrapment Neuropathies) OR (Neuropathies, Entrapment) OR (Neuropathy,
Entrapment) OR (External Nerve Compression Syndromes) OR (Nerve
Compression Syndromes, External))) AND (((Manipulations, Musculoskeletal)
OR (Manual Therapies) OR (Manual Therapy) OR (Therapies, Manual) OR
(Therapy, Manual) OR (Manipulation Therapy) OR (Manipulation Therapies) OR
(Therapies, Manipulation) OR (Manipulative Therapies) OR (Manipulative
Therapy) OR (Therapies, Manipulative) OR (Therapy, Manipulative) OR
(Therapy, Manipulation)) OR (Soft Tissue Therapy) OR (Mobili* OR Manipulat*)
OR (Manual Ther*) OR ((Massage) OR (Craniosacral Massage) OR (Massage,
Craniosacral) OR (Zone Therapy) OR (Therapies, Zone) OR (Zone Therapies)
OR (Therapy, Zone) OR (Reflexology) OR (Rolfing) OR (Bodywork) OR
(Bodyworks) OR (Massage Therapy) OR (Massage Therapies) OR

(Therapies, Massage) OR (Therapy, Massage)) OR ((Chiropractic Manipulation)
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OR (Spinal Adjustment, Chiropractic) OR (Adjustment, Chiropractic Spinal) OR
(Adjustments, Chiropractic Spinal) OR (Chiropractic Spinal Adjustment) OR
(Chiropractic Spinal Adjustments) OR (Spinal Adjustments, Chiropractic) OR
(Chiropractic Adjustment) OR (Adjustment, Chiropractic)) OR

((Osteopathic Manipulative Treatment) OR (Osteopathic Manipulative
Treatments) OR (Treatment, Osteopathic Manipulative) OR

(Treatments, Osteopathic Manipulative) OR (Osteopathic Manipulation)) OR
((Nerve Mobilization) OR (Nerve Gliding) OR (Neural Mobilization))) AND
((clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trials as topic[MeSH
Terms] OR clinical trial[Publication Type] OR random*[Title/Abstract] OR
random allocation[MeSH Terms] OR therapeutic use[MeSH Subheading])



