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Resumo

Introducdo: A terapia de espelho (TE) é usada para melhorar a fungdo motora apos o
acidente vascular cerebral (AVC). A TE consiste em colocar um espelho medialmente,
no plano sagital, entre os dois MS enquanto o individuo realiza movimento ativo com o
membro superior (MS) ndo afetado e observa o seu reflexo no espelho, criando a

ilusdo de movimento do MS afetado.

Objetivos: Rever e sintetizar a evidéncia sobre a terapia de espelho e sobre os seus
efeitos na recuperacdo da funcionalidade do MS em individuos com AVC em fase

cronica.

Métodos: A pesquisa de literatura foi realizada nas plataformas PubMed, Web of
Sciente e PEDro. 18 artigos cumpriram os critérios de inclusdo e foram considerados

elegiveis.

Principais resultados: Os principais resultados sugerem que a TE demonstrou ser mais
eficaz em conjunto com outras técnicas do que estas utilizadas sozinhas, ainda que o0s
resultados tenham sido modestos na grande maioria. Verifica-se, igualmente, uma
melhoria mais significativa nos movimentos distais da mao afetada do que no restante
MS. N&o se verificam alteracdes significativas e consistentes no que respeita a

sensibilidade do MS afetado.

Palavras-chave: Fisioterapia; Terapia de espelho; AVC cronico; Funcionalidade



Abstract

Question: Is Mirror Therapy more effective than other interventions in the recovery of

upper limb function in individuals with chronic stroke?

Background: Mirror therapy (MT) is used to improve motor function after stroke. During
MT, a mirror is placed in the person's midsagittal plane, thus reflecting movements of

the non-paretic side as if it were the affected side.

Objectives: The aim of this review is to analyze the evidence on the effectiveness of
MT in the recovery of upper limb (UL) function in population with post chronic stroke.

Methods: The literature search was carried out in PubMed, ISI Web of Science, and

PEDro database. Eighteen studies met all the inclusion criteria

Main results: Results suggest that MT is more effective in conjunction with other
techniques than when used alone, in motor recovery and function of the paretic UL,
although the results have been modest in most of the included studies. There is also a
more significant improvement in the distal movements of the paretic hand than in the
rest of the UL. There are no significant and consistent changes in the sensitivity of
paretic UL.

Keywords: Physiotherapy; Mirror therapy; Chronic stroke; UL function
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1. Introducao:
O AVC é uma das principais causas de morbilidade e mortalidade em todo o

mundo, sendo que, segundo Gurbuz N et al.,, ¥ cerca de 85% dos sobreviventes de
AVC apresentam compromisso da funcdo motora do MS, afetando a funcionalidade,
desempenho na execucdo das atividades de vida diaria (AVD) e consequente

influéncia na qualidade de vida. ¢

A fase em que ocorre maior recuperacdo espontanea, devido a
neuroplasticidade, é nos primeiros 6 meses pés AVC @, sendo que nesta janela
temporal os mecanismos de neuroplasticidade desencadeados pela lesdo estdo mais

ativos. ®

O Stroke Roundtable Consortium prop6s designar as primeiras 24 horas poés
AVC como fase hiperaguda, os primeiros 7 dias como fase aguda, os primeiros 3
meses como fase subaguda inicial, 4 a 6 meses p6s AVC como fase subaguda tardia,

e a partir dos 6 meses como fase crénica. ©

ApOs 6 meses, a recuperacdo espontanea € quase nula. No entanto, mesmo
apoés estes 6 meses, com reabilitacdo e intervencBes especificas, podem ocorrer
melhorias funcionais de alguns déficits presentes pds AVC. () 6 meses apés o AVC
estima-se que 30-60% dos individuos ndo recuperem o uso funcional do MS e que
apenas 5-20% alcancem a recuperacdo total do MS afetado. @ Para recuperacéo

motora do MS pés AVC, tipicamente, SA0 necessarios mais de 6 meses. &8

A TE é usada para melhorar a funcdo motora apés AVC ©. A TE consiste em
colocar um espelho medialmente, no plano sagital, entre os dois membros superiores
(MS) e o individuo realiza movimento ativo com o MS ndo afetado, enquanto observa o

seu reflexo no espelho, criando a ilusdo de movimento do MS afetado. @

Existem hipoteses relativamente aos mecanismos fisioldgicos subjacentes a
TE: 1) presenca de um sistema de neurénios-espelho @9 que sdo uma classe de
substratos neurais que polarizam durante a observagdo e/ou execugdo da agdo 1011,
Essa observacédo da acao facilita a via corticoespinhal que, por sua vez, melhora a
funcdo motora e induz a aprendizagem motora; 2) aumento da autoconsciéncia e
atencdo espacial pela ativacdo do giro temporal superior (GTS) e cortex cingulado
posterior (CCP) que, com recurso a TE, parecer haver aumento da atividade nas areas

visuais e somatossensoriais primarias e secundarias, aumentando assim a atencéo, a
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percecdo consciente do feedback sensorial; 3) a TE desempenhar um papel ativo no
recrutamento das vias motoras ipsilaterais inativas (unmasking), com origem no
hemisfério ndo afetado, que se projetam ipsilateralmente para o lado afetado do

corpo.?1:12)

Em 2021 foi realizada uma scouping review sobre a TE na reabilitacdo do MS
em individuos com AVC em fase crénica, no entanto, esta incluiu estudos primarios, e,
também, estudos observacionais (transversais, de coorte, longitudinais, séries de
casos e relatos de casos) ©. Por outro lado, a mais recente revisdo sistematica (RS)
realizada em 2018 @ incluiu individuos em fase crénica e aguda pés AVC o que pode
ter enviesado os resultados, uma vez que na fase aguda a neuroplasticidade é maior.
Neste contexto, torna-se pertinente uma RS de estudos randomizados controlados que
incluam individuos pds-AVC crénico. Considerando, ainda, o impacto na qualidade de
vida e na funcionalidade dos individuos, existe uma preocupacdo crescente em

encontrar técnicas de fisioterapia que sejam eficientes em fases cronicas.

O objetivo deste estudo é rever e sintetizar a evidéncia sobre a TE e sobre os
seus efeitos na recuperacéo da funcionalidade do MS em individuos com AVC em fase

cronica.

Foi realizado um artigo cientifico, tendo por base esta revisdo sistematica, e
submetido a J NPT “Journal Neurologic Physical Therapy". O mesmo encontra-se na

parte Il deste trabalho.
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2. Métodos

Foi realizada uma revisdo sistematica de acordo com as linhas orientadoras

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis).

A questdo de investigacdo, formulada utilizando a estratégia PICO (Patient,
Intervention, Comparison, Outcomes), foi a seguinte: Sera que a Terapia de Espelho é
mais eficaz do que outras intervengdes na recuperacdo da funcionalidade do membro

superior em individuos com AVC em fase crénica?

Critérios de incluséo:
a) estudos que incluam individuos com diagnéstico de AVC ha, no minimo,
6 meses;
b) intervencdo com TE no MS ou que a comparem com outras intervencgoes;
c) artigos publicados até 2023;
d) artigos publicados em lingua inglesa ou portuguesa;
e) estudos controlados randomizados.

Critérios de excluséo:
a) estudos com animais;
b) estudos que néo fornegam descri¢do detalhada da intervencéo;

c) estudos que utilizem estimulagdo elétrica central seréo excluidos.

2.1. Pesquisa da literatura

A pesquisa de literatura foi realizada nas plataformas PubMed, Web of Sciente
e PEDro. Para a plataforma PubMed, os seguintes termos foram usados na pesquisa
avangada: “mirror therapy” OR “mirror box” OR “mirror visual feedback” OR “mirror
training” AND “upper limb function” OR “arm function” OR “hand function” OR “upper
extremity function” AND “stroke” OR “chronic stroke” OR “stroke survivors” OR
“cerebral vascular accident” OR “CVA” (n=305) AND “randomized controlled trial”

(n=73). Foram identificados um total de 73 artigos.

Para a plataforma Web Of Science foram utilizados os seguintes termos na
pesquisa avancada: “mirror therapy” OR “mirror box” OR “mirror visual feedback” OR
“mirror training” AND “upper limb function” OR “arm function” OR “hand function” OR
“upper extremity function” AND “stroke” OR “chronic stroke” OR “stroke survivors” OR

“cerebral vascular accident” OR “CVA” (n= 356) AND “randomized controlled trials”
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(n=127). Esta pesquisa obteve um total de 127 artigos elegiveis.

Por fim, na plataforma PEDro foram utilizados para pesquisa 0s termos
*chronic stroke*mirror therapy*upper limb function* de onde se obtiveram um total de
119 reultados (n=119). Desta forma, obtiveram-se um total de 73+127+119= 319

artigos na pesquisa avancada.

Trés autores (CP, BF, AFP) examinaram independentemente os resultados
obtidos nas pesquisas bibliograficas e excluiram estudos irrelevantes com base nos

critérios de elegibilidade.

Artigos identificados através da
pesquisa de literatura realizada nas
plataformas (Pubmed 73; Web Of

Science 127; PEDro 119) n=319.

Artigos adicionais identificados
através de outras fontes n=0.

Artigos excluidos com base no
resumo/titulo (n=252):

Artigos apds remocdo dos

o N3o aplicados em AVC
duplicados (319- 41) n=278.

cronicon (29+ 8+ 1) =38
o Nao aplicado em AVCn (8+ 3)

| o

N3o aplica terapia de espelho

Artigos avaliados para elegibilidade n(4+12+72) =88
n(278-252)=26 >l Aplicado no membro inferior
n(3+6+4)=13
l o Com estimulagdo profundan
Estudos incluidos, apos leitura (4+3+2) =9

integral, para avaliagdo de qualidade ° Outro tipo de artigos (review,
metodoldgica n (26-5)=21 serie de casos, protocolos) n
(2+ 60 +31) =93

Estudos incluidos na sintese Artigos excluidos:
qualitativa n=18

Cotagdo na escala PEDro <4 pontos
n=3

Figura 1. Fluxograma de selecao dos estudos incluidos
2.2.  Avaliacdo de qualidade

A qualidade metodolégica dos estudos incluidos foi avaliada por através da

escala Physiotherapy Evidence Database (PEDro). Os estudos com pontuacgéo < 4, na
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escala PEDro, foram excluidos.

Considerando que o primeiro item da escala diz respeito a validade externa, os
10 itens restantes foram utilizados para calcular o score final, que varia entre 0 e 10.
Os itens 2 a 9 dizem respeito a validade interna, enquanto os itens 10 a 11 indicam se
o estudo tem dados suficientes para tornar seus resultados interpretaveis. A Escala
PEDro mostrou niveis moderados de confiabilidade entre avaliadores (coeficiente de
correlacdo intraclasse = 0,54; IC 95% [0,39, 0,71]) A pontuacdo PEDro esta dividida
em trés categorias: alta qualidade: 6-10 pontos, qualidade razoavel: 4-5 pontos e
baixa qualidade <3 pontos. (13)

Dois autores avaliaram independentemente a qualidade de cada artigo e
guaisquer discordancias na classificagdo dos mesmos foram resolvidas pelo terceiro
autor. ApGs consenso entre 0s trés autores, 18 artigos cumpriram aos critérios de
inclusédo e foram considerados elegiveis. Nos casos em que a informagdo sobre o
estudo era insuficiente, os investigadores tentaram entrar em contato com 0s autores
para obter mais detalhes.

2.3. Extracgao dos dados
Foi elaborada uma tabela para sistematizar as informac6es recolhidas através dos

estudos, que inclui autores, caracteristicas da amostra, intervencao e resultados.

3. Resultados

Na pesquisa de literatura foram identificados 319 possiveis estudos elegiveis. Dos
278 artigos, apos remocdao de 41 duplicados, 252 foram excluidos com base no titulo e
no resumo. Desses 26 artigos, 5 foram excluidos ap6s leitura integral do estudo por
nado corresponderem aos critérios de inclusédo. Por cotacdo na escala PEDro inferior a
4 pontos foram excluidos 3 artigos, perfazendo um total de 18 artigos incluidos na

sintese qualitativa. (Figura 1).

Os objetivos dos estudos analisados encontram-se na Tabela 1. Foram incluidos
836 individuos com diagndstico clinico de AVC na fase crénica (26 meses ou 24

semanas).
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Tabela 1- Sintese dos estudos incluidos

Autores

Arya KN, et
al. (2015) @9

Arya K N,
(2018) 49

et

ESCOLA SUPERIOR DE
TECNOLOGIA DA SAUDE

al.

GC: n=16
Gl: n=17

GC: n=14
Gl: n=17

POLITECNICO
DE LISBOA

Intervencéao

GC: Terapia Convencional (TC)
Gl: TC + Treino orientado para a
(TOT) TE,

observando o MS néo afetado

tarefa com

enguanto realizavam as tarefas.

GC:

reabilitacdo motora e sensitiva
GI: TOT com TE

Intervencdo standard de

8 semanas

(40

sessbes de 90

minutos cada)

6 semanas, 30
sessoes
minutos cada),

vezes/semana

(40

5

Resultados

No Gl com TOT conclui-se, no fim do
estudo, uma melhoria significativa no
controlo motor voluntario do MS
afetado, especialmente do punho e
mao da mesma, pela escala Fugl
Meyer Assessment- Limb
(FMA-UL)

Efeito positvo da TE com TOT,

Upper

demonstrando melhorias no controlo
do movimento voluntario do MS
afetado, particularmente punho e

mao. Verificou-se recuperacao
motora significativa de todo o MS

pela escala FMA-UL.
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Colomer C., et al.

(2016) @

Choi H-S., et al
(2019) @9

GC: n=17
Gl: n=17

GC: n=12
Gl 1: n=12
Gl 2: n=12

POLITECNICO
DE LISBOA

GC: Mobilizacdo passiva do MS 24 Sessobes;

afetado dias/semana

Gl: TE no MS néo afetado,

criando a ilusdo de movimento

do MS afetado

GC: N&o especifica. 15 sessoes;
dias/semana;
semanas

Gl 1. Terapia de Espelho

Convencional (TEC)- TE no MS

ndo afetado criando a ilusdo de

movimento do MS afetado.

Gl 2: Reconhecimento de Gesto
(RG) com TE- utlizagdo de
programa informatico, um
monitor e um espelho realizando
movimento com o MS néo
afetado, observando a imagem
gerada no computador, no lado

do MS afetado.

3 Melhoria na sensibilidade superficial

no MS afetado no Gl utilizando a TE.
Sem diferencas entre grupos ha

recuperacéo motora

TE com RG tem um efeito positivo na
funcdo do MS afetado e qualidade de
vida. O grupo de TE demonstrou
menos desconforto na musculatura

cervical.
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Ehrensberger E., et GC: n=17

al. (2019) @9 Gl: n=18
Fong KNK. Et al, G1:n=51
(2019) @® G2: n=50

POLITECNICO
DE LISBOA

GC: treino de forca muscular 4 semanas (12

(FM) isométrico no MS afetado.  gessges de 20

minutos, cada)
GIl: TE + treino de FM

Isométrico

Gl: TE- cada participante 6 semanas; 2
realizou 0os movimentos com 0 vezes/semana
MS néo afetado (cotovelo, (total 12
punho e mao) enquanto sessbes), 30
observava o reflexo do mesmo mint/sessao

no espelho, sendo solicitado a

mover 0 MS afetado
simultaneamente, sincronizando
0 movimento deste Ultimo com o

reflexo do espelho. Nao foi

O GI demonstrou melhoria significativa
no peak torque e na escala Chedoke
Arm and Hand Activity Inventory
(CAHAI), demonstrativo de melhoria

motora no MS afetado.

Ambos 0s grupos demonstraram
melhoria na pontuagdo da Motor
Assessment Scale (MAS),
demonstrativo de  melhoria  na

capacidade motora.

A Unica diferenca significativa com ou
sem feedback visual de espelho
encontra-se nos movimentos distais da
mao afetada em que o grupo TE
apresentou resultados superiores,

comparativamente ao outro grupo.
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Guo J., et al. (2019) GrupoA:

(19)

ESCOLA SUPERIOR DE
TECNOLOGIA DA SAUDE
DE LISBOA

n=30

GrupoB:

n=30

GrupoC:

n=30

GrupoD:

n=30

POLITECNICO
DE LISBOA

permitido visdo direta do MS

afetado.

G2: Treino Bilateral (Thil)- o
participante realizou os mesmos
movimentos com o MS né&o
afetado, sem espelho; uma
visdo direta do MS afetado foi
permitida.

Grupo A: TE

Grupo B: Terapia de choque
extracorporal

Grupo C: TE + terapia de
choque extracorporal

Grupo D: TC

4 semanas,
vezes/semana,

30 minutos/dia

5

Os scores da escala Fugl Meyer
Assessment (FMA) do grupo C foram
significativamente superiores aos do
grupo D, em todos 0os momentos
apés o tratamento e foram
significativamente  superiores aos
grupos A e B, especialmente aos 6 e
12 meses (follow-up). No grupo C
também se observa diminuicdo da
espasticidade do MS (Modified
Ashworth Scale).
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Hsu H-Y., et al. GC: n=18
(2022) @ Gl 1: n=18

Gl 2n=18 minutos de intervencdo 50 minutos/sessdo @ estatisticamente  significativas na

A intervencdo foi dividida em 3 9 semanas; 2 Os individuos nos grupos RV-TE e

partes: 20 minutos de TOT+ 30 vezes/semana; TE obtiveram melhorias

especifica do grupo:
GC: TC

Gl 1. TE- refletindo o MS néo
afetado

Gl 2: RV-TE- Realidade virtual
(RV) com TE refletindo o MS
ndo afetado. (sendo fornecido
feedback visual de espelho

imersivo, no ecra).

As sequéncias dos exercicios
dos dois dltimos  grupos
consistiram nos movimentos de
supinacdo/pronacdo do AB,
extensédo/flexdo do punho,
extensdo/flexdo  dos  dedos,
oposicdo do polegar com o dedo

minimo e extensao/flexdo do

FMA-UL apés a intervencdo (os
ganhos ndo excederam a alteracdo
minima detetada-MDC), sendo que o
grupo  VR-TE  obteve valores
superiores na escala FMA-UL,
comparativamente aos outros dois
grupos. O grupo RV-TE mostrou
aumentos mais significativos no Box
and Block Test (BBT) em comparacao
com o G TE nas avaliagbes pos-
intervencdo e acompanhamento. Os
resultados apoiaram parcialmente a
hipétese de que o RV-TE tem melhores
efeitos no aprimoramento da funcéao
motora do MS afetado em participantes
com AVC.

10
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Hung J-W.,
(2022) @

et

al.

GC: n=12
Gl 1: n=12
Gl 2: n=13

POLITECNICO
DE LISBOA

polegar. Cada movimento foi

repetido 50 vezes.

Foi injetada Toxina Botulinica 8 semanas;
(BoNT-A) nos flexores do vezes/semana;
cotovelo, pronadores do 75 mint/sessao
antebraco, flexores do punho
e/ou flexo dos dedos, nos 3

grupos pré intervencgéo.

GC: 45 mint de TC orientada
para a tarefa com Thil simétrico
dos MS. Estes exercicios

baseavam-se  em agarrar,

3

Os resultados indicam que 0s scores
das escalas FMA e MAS nos 3
grupos melhoraram significativamente
ap6s o tratamento, mantendo-se 3
meses apdés a intervencdo. Os 3
grupos combinados obtiveram efeitos
benéficos Motor Activity Log (MAL),
mas o GC obteve maior efeito na
escala de qualidade de vida e na
MAL, do que o TR ou TE no follow-up

apos 3 meses. A BoNT-A foi injetada

11
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manipular, pegar e colocar nos flexores do cotovelo, pronadores
objetos. Apds este treino, 0s do antebraco, flexores do punho e/ou
participantes receberam 30 mint flexores dos dedos.

de prética funcional como os
participantes dos grupos TR e
TE.

Gl 1: TE observando o MS néo
afetado no espelho sendo que,
simultaneamente, pediu-se aos
individuos tarefas simultaneas
bimauais, mediante o possivel

(afetado e ndo afetado)

Gl 2: Movimentos de flexdo-
extensdo do punho e pronacao-
supinacdo do AB, assistidos por
um robd, com 3 modos de
treino: passivo-passivo (modo
1), ativo-passivo (modo 2) e

ativo-ativo (modo 3). Realizaram

12
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Kim J H. ,etal. (2014) GC: n=11
@ Gl 1: n=11
Gl 2: n=11

POLITECNICO
DE LISBOA

200 REP no modo 1, 750 REP
no modo 2 e 50 a 200 REP no
modo 3. Apls isto o0s
participantes receberam 30 mint
adicionais de pratica em
atividades  funcionais  para
facilitar a transferéncia dos
movimentos adquiridos para as

AVD.

GC: TC

Gl 1: biofeedback + estimulag&o
elétrica funcional (EEF) e TE
Gl 2: EEF e TE

4 semanas;
vezes/semanas;
30 minutos/

sessao

5 Biofeedback + EEF e TE (GI2)

demonstraram induzir movimento

ativo bilateral dos MS tendo este
grupo
diferencas positivas significativas na

demonstrado também
FM dos extensores do punho do MS
afetado, na capacidade de agarrar e
na amplitude de movimento ativa do

mesmo.

13
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Lee Y., et al (2015) G1. n=17
@) G2: n= 15
G3: n=16

POLITECNICO
DE LISBOA

G1: 1 hora TE + 0,5 horas de 4

tarefas funcionais com o MS
nao afetado refletido.

G2: 3 partes- primeiro o
participante utilizou a Mesh
Glove (MG)-estimulacdo
sensorial (50Hz, com duragdo
de pulso de 300 psec) no MS
afetado enquanto realizava
tarefas funcionais com o MS
ndo afetado refletido no
espelho; seguido de 30 minutos
de TE, sem a luva; por fim, 30
minutos de tarefas funcionais

com o MS nao afetado refletido.

G3: protocolo igual ao G2, com
diferenca na intensidade inicial,
sendo que apés definido o limite
minino de sensibilidade de cada

individuo, o fisioterapeuta (FT)

semanas;
dias/semana,

horas/dia

5 TE + MG (G2), comparativamente

1,5 aos outros dois grupos, apresentou

beneficios na  diminuicdo da
hipertonia e rigidez do MS afetado
(extensor dos dedos e flexor radial do
demonstrando  resultados
Medida de

Independéncia Funcional (MIF) e no

carpo),

significativos na

BBT- que mede a destreza manual
grosseira unilateral-, aumentando a
funcionalidade e participacdo do MS
afetado. N&o foram encontradas
diferencas significativas na FMA e
teste 10 metros de marcha.

O grupo TE+ estimulagdo Sham (G3)
demonstrou melhorias na destreza
manual sugerindo que o efeito
placebo com input sensorial da luva
pode desempenhar um papel na
recuperacdo motora para reabilitagéo
de AVC.

14
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Li Y-C., et al. (2019) G1:. n=12

(24)

G 2:n=11

POLITECNICO
DE LISBOA

foi diminuindo a intensidade e
desligou o estimulador ap6s 5
segundos, sem o participante

saber.

G1l: TE no MS ndo afetado,
observando 0 mesmo no
espelho, criando a ilusdo de

movimento do MS afetado

G2: Thil com MS- Foi pedido
aos participantes para moverem
simetricamente e

simultaneamente ambos os MS

3 dias/semana de

terapia
hospital +
dias/semana
pratica
domicilio;

semanas

no
5
de
no
4

Os elementos do G1 (TE)
demonstraram melhoria significativa
na Stroke Impact Scale (SIS),
utilizada para avaliar a percegdo de
gualidade de vida, recuperacdo de
fungbes motoras, memadria, emocéo,
comunicacdo e participacdo. Sem
alteracbes significativas, em ambos

0S grupos, nas escalas motoras.
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Lin K-C. et al., (2014)

(25)

G1:n=8
G2: n=8

POLITECNICO
DE LISBOA

G1l: TE no MS ndo afetado, 4
observando o

semanas;
mesmo no dias/semana,
espelno e sem visualizacdo horas/dia
direta do MS afetado, sendo

pedido movimento bilateral
simétrico, enquanto observavam
o reflexo do MS néo afetado. Os
movimentos realizados
incluiram  atividades motoras
grossas (por exemplo, alcancar
tarefas) e motoras finas (agarrar

e segurar)

G2: O

consciente foi primeiro definido

limiar sensorial
usando o MS néo afetado com
uma sensacdo de formigamento
nos lados palmar e dorsal. Em
seguida, a MG foi aplicado no
MS afetado enquanto observava

0S movimentos do MS néao

5 Verificou-se que a combinacdo de
1,5 MG com TE

significativamente a destreza manual

melhorou

e o0 desempenho motor do MS
afetado (especialmente em tarefas
como agarrar), com transferéncia
para atividades funcionais medidas
pela MIF.

16
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Lin K-C., et al. (2014) GC: n=15
(26) Gl1: n=14
Gl2: n=14

POLITECNICO
DE LISBOA

afetado no espelho.

GC: Tarefas
baseadas no TOT.

funcionais

GI1l: 10 mint de aquecimento
(alongamento e  exercicios
passivos); 1 hora de TE
(refletindo MS néo afetado,
criando a iluséo do MS
afetado); 20 minutos de prética

de tarefas funcionais

Gl2: semelhante ao Gl1, sendo

gue utilizaram a MG no MS

4  semanas;
dias/semana,

horas/dia

5 Ao fim das 4 semanas nao foram

1,5 encontradas diferencas significativas

na funcionalidade nas AVD.
Os grupos de intervencao
demonstraram melhor performance
motora em tarefas com o MS afetado,
comparativamente ao GC. Combinar
TE+MG

adicionais na destreza manual do MS

demonstrou efeitos

afetado e melhorias na marcha e
velocidade da marcha, em
comparagdo com TE sozinho.

Os grupos de intervencgéo

17
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Michielsen M E.,
al. (2011) @9

et GC: n=20
Gl: n=20

POLITECNICO
DE LISBOA

afetado (sendo definido o limite
minimo sensorial no MS néo
afetado, por seguranca)
enquanto realizavam
movimentos com o MS nao

afetado, refletido no espelho.

GC: exercicios funcionais
bimanuais observando ambos
0os MS

Gl:exercicios funcionais
bimanuais com TE, visualizando

0 MS nao afetado

6 semanas; 1

vez/semana no

centro (5
vezes/semana
em casa,
instruidos

pelo
fisioterapeuta;
1h/dia)

demonstraram diminuicdo de padrbes
compensatorios durante 0 movimento
do MS afetado.

O GI2 demonstrou melhorias na

destreza manual.

O Gl, comparativamente ao GC,
mostrou resultados modestos, no
entanto estatisticamente

significativos, na melhoria da fungéo
do MS afetado (FMA), em estadios
cronicos. De notar que estas
melhorias se perderam a longo prazo
e nao demonstraram impacto nos
parametros atividade e participacédo

da CIF.
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Rodrigues L C., et al. GC: n=8
(2015) ©® Gl: n=8

Selles R W., et al. Gl 1:n=20
(2014) @9 Gl 2: n=22
Gl 3: n=21

Gl 4: n=20
GI5: n=20

POLITECNICO

DE LISBOA
GC: 1h de tarefas simétricas 4 semanas; 3
bilaterais com os MS
vezes/semana

Gl: 1h de tarefas simétricas
bilaterais com o0s MS com
espelho a refletr o MS néo
afetado

Gl 1: treino com o MS afetado
com visdo direta para 0 mesmo

(afetado sem espelho)

Gl 2

afetado com viséo direta para o

treino com o MS néo

mesmo (Nao afetado sem

espelho)

Gl 3:

afetado + TE (N&o afetado +

treino com o MS nao

box espelho)

Cada grupo
praticou a tarefa
70 vezes sob a
condicao
experimental

alocada.

Ambos 0s grupos
demonstraram melhorias significativas
a nivel motor dos MS (TEMPA score).
N&o houve diferencas entre os grupos
na escala FMA (comprometimento
motor e propriocepgdo). No entanto,
houve um efeito positivo significativo
na pontuacao total do dominio motor
da se¢do FMA-UL no Gl.

O estudo encontrou um efeito de
intervencdo geral significativo no

outcome primario do tempo de
realizagcdo do movimento, indicando
aprendizagem apoés 70 repetices.

O maior efeito da intervencdo
verificou-se no Gl 1, ndo diferindo
significativamente do Gl 3.

Quando comparado 0s grupos com
TE vs sem TE verificou-se tendéncia
para uma melhoria significativamente
maior na condicdo de espelho (Gl 3)
(Gl2). Isto

versus sem espelho
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Gl 4: treino com ambos os MS e
com tela ndo transparente
impedindo o controle visual do

lado afetado (bilateral-screen)

Gl 5: treino com ambos os MS
com reflexo no espelho do MS
nao afetado (bilateral-mirror)

Wu C-Y.,, et al. GC:n=17 Gl: n=16 GC: Tarefas funcionais 4 semanas, 5

(2013) € baseadas no TOT dias/semana, 1,5

horas/dia

Gl: 60 minutos de TE + 30
minutos de treino funcional

orientado para a tarefa

demonstra que o reflexo do espelho
pode facilitar a aprendizagem motora,
movendo apenas o MS nédo afetado,
no entanto, este estudo indica
também que a TE sozinha ndo
parece ser mais efetiva que treinar
diretamente o MS afetado, sugerindo
gue a TE pode ser efetiva em
situagcbes em que o paciente ainda
nao apresente movimento ativo no
MS afetado ou quando o MS afetado
seja facilmente fatigado.

O GI demonstrou melhorias na
performance motora (Kinematic
Analysis) e controlo motor (FMA-UL)
no MS afetado e os individuos que se
encontravam no Gl demonstraram
melhoria na sensibilidade térmica
comparativamente aos individuos no
GC.

Legenda: GC- grupo controlo; Gl- grupo intervencéo; TOT- treino orientado para a tarefa; TE- terapia de espelho; TEC- terapia de espelho convencional;
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RG- reconhecimento de gesto; FM- for¢a muscular; TBil- treino bilateral; TC- terapia convencional; RV- realidade virtual; TR- treino assistido por robd; REP-
repeticdes; EEF- estimulagdo elétrica funcional; MG: mesh glove;
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3.1. Avaliacdo de qualidade dos estudos incluidos
A qualidade dos estudos incluidos varia entre 5 e 8. A Tabela 2 contém a

informacdo da analise detalhada sobre a qualidade metodolégica dos estudos

segundo a escala PEDro.

Tabela 2- Qualidade metodolégica dos estudos pela escala PEDro.

Escala PEDro 2 3 45 6 7 8 9 10 11
Mirror therapy in chronic stroke survivors 1 1 1 0 0 1 1 1 1 1
with  severely impaired upper

limb function- a randomized
controlled trial

Mirror Therapy Using Gesture Recogniton 1 1 1 0 0 0 1 1 1 1
for Upper Limb Function, Neck

Discomfort, and Quality of Life After

Chronic Stroke

The Priming Effects of Mirror Visual 1 1 10 01 0 11 1
Feedback on Bilateral Task Practice- A

Randomized Controlled Study

Clinical study of combined mirror and 1 1 1 0 0 1 0 1 1 1
extracorporeal shock wave therapy on
upper limb spasticity in poststroke patients

Unilateral Strength Training and Miror 1 1 1 0 0 1 0 1 1 1
Therapy in Patients With Chronic Stroke-

A Pilot Randomized Trial

Task-Based Mirror Therapy Augmenting 1 1 1 0 0 1 1 1 1 1
Motor Recovery in Poststroke

Hemiparesis A Randomized Controlled

Trial

Mirror lllusion for Sensori-Motor Tranng 1 1 0 0 0 1 1 1 1 1
in Stroke A Randomized Controlled Trial

Effects of mirror therapy on motor and 1 1 1 0 0 1 O O 1 1
sensory recovery in chronic stroke a
randomized controlled trial
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Feasibility and effectiveness of adding
object-related bilateral symmetrical
training to mirror therapy in chronic stroke-
A randomized controlled pilot study

Mirror therapy combined with biofeedback
functional electrical stimulation for motor
recovery of upper extremities after stroke
a pilot randomized controlled trial

Motor recovery and cortical reorganization
after mirror therapy in chronic stroke
patients- a phase Il randomized controlled
trial

Combining Afferent Stimulation and Mirror
Therapy  for  Improving Muscular,
Sensorimotor, and Daily Functions After
Chronic Stroke- A Randomized, Placebo-
Controlled Study

Combining afferent stimulation and mirror
therapy for rehabilitating motor function,
motor control, ambulation, and daily
functions after stroke

Effects of a mirror-induced visual illusion
on a reaching task in stroke patients-
implications for mirror therapy training

A Pilot Randomized Controlled Trial of
Botulinum Toxin Treatment Combined
with  Robot-Assisted Therapy, Mirror
Therapy, or Active Control Treatment in
Patients with Spasticity Following Stroke
Effects of a Virtual Reality-Based Mirror
Therapy Program on Improving
Sensorimotor Function of Hands in
Chronic Stroke Patients- A Randomized

Controlled Trial

POLITECNICO

DE LISBOA
1 11
1 10
1 11
1 11
1 11
1 11
1 11
1 11
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Mirror therapy with bilateral arm traning 1 1 1 0 0 0 1 1 1 0 6
for hemiplegic upper extremity motor

functions in patients with chronic stroke

Effect of mirror therapy combined with - 1 1 0 0 0 1 1 1 1 1 7
somatosensory stimulation on motor

recovery and daily function in stroke

patients A pilot study

3.2. TEvs TC ou treino de FM
Um artigo comparou o treino de FM com TE vs sem TE. @ Quatro artigos

compararam a utilizagdo da TE vs TC para recuperacdo da funcionalidade do MS.
(3,14,15,30)

3.3. TEvs EEF ou terapia de choque extracorporal
Dois estudos compararam a terapia de choque extracorporal com e sem

espelho e EEF (com espelho) com biofeedback vs sem biofeedback. 22

3.4. TEvs MG ou Sham Therapy
Trés estudos compararam a TE com MG ou Sham Therapy. 32520

3.5.  TBil: com espelho vs sem espelho
Cinco artigos compararam a realizacdo de exercicios bimanuais com recurso a

TE vs sem recurso a TE. (18:24.27-29)

3.6. TEvsRVouTR
Trés estudos compararam a TE com imagens motoras, RV ou TR. (16:20.21)
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4. Discussao

O presente estudo teve como objetivo rever e sintetizar as evidéncias clinicas
sobre o0 uso da TE no MS afetado p6s AVC, avaliar os seus efeitos na recuperacao
motora e funcional do MS e o impacto que o0 mesmo tem nas AVD e qualidade de vida

de individuos na fase cronica p6s AVC.

Neste estudo foram incluidos 18 RCT, com um total de 836 participantes, onde
foi comparada a TE no MS afetado com outras intervenc¢des, em individuos com AVC
cronico. Em relagcdo a outras técnicas de intervencdo, de maneira geral, a TE
apresenta efeitos superiores em relacdo a estas. A recuperacdo da funcdo do MS
afetado p6s-AVC, independentemente da fase, € um objetivo importante uma vez que
0 seu comprometimento afeta e dificulta a participacdo e desempenho do individuo

nas AVD, limitando-o e impactando significativamente a qualidade de vida do mesmo.

4 artigos compararam as intervengdes TE vs TC ¢141530 sendo que apenas
metade detalhou as intervencdes no GC (TC). Nos artigos que especificaram a
intervencdo do GC G329 mobilizagbes passivas do membro afetado e TOT estdo
incluidos. Posto isto, apenas o estudo de Colomer C et al. ® ndo demonstrou
diferencas entre grupos na recuperagdo motora do MS afetado, no entanto, € de notar,
que este estudo ® apresenta uma limitacdo importante em relacdo aos outros,
nomeadamente, apenas foram incluidos individuos com a fungdo motora do MS
severamente prejudicada (definida pelos estadios | ou Il da Brunnstrom Approach e
por scores na FMA inferiores a 19), podendo isto ter condicionado os resultados da
intervencdo. Os restantes 3 estudos 41539 apresentaram melhorias motoras no MS
afetado, no grupo de TE, sugerindo que a TE combinada com TOT e exercicios de
bimanualidade é mais eficaz que mobilizagbes passivas do membro ou TOT sem uso

de espelho.

Apenas um estudo comparou o treino de FM @7 com e sem recurso a TE,
sendo que o grupo com recurso a TE demonstrou melhoria significativa, ainda que
baixa, no peak torque e na escala CAHAI, demonstrativo de melhoria motora no MS
afetado. Assim sendo, sugere-se que o treino de FM em conjunto com a TE pode ser
uma intervencao importante para recuperacdo da funcionalidade do MS. O treino de
FM neste estudo foi composto por contracdes isométricas, anteriormente comprovada

a sua eficacia e seguranca nesta populacdo. 732

Além disso, Guo J et al. ®® avaliou a recuperacdo da funcdo motora no MS

25



TECNOLOGIA DA SAUDE

— ESCOLA SUPERIOR DE POLITECNICO
[ S DE LISBOA

afetado com recurso a terapia de choque extracorporal com e sem TE, concluindo que
0s scores da escala FMA foram significativamente superiores no grupo TE+ terapia de
choque extracorporal, bem como diminuicdo da pontuacdo na Modified Ashworth
Scale (representativo de diminuicdo de espasticidade). Kim J H et al. ?? avaliou a
utilizacdo de EEF (com TE) com e sem biofeedback, concluindo ao fim de 4 semanas
que o grupo EEF-TE com biofeedback demonstrou diferencas positivas significativas
na FM dos extensores do punho do MS afetado, na capacidade de agarrar e ha
amplitude de movimento ativa do mesmo. 2 Assim sendo, utilizar outras técnicas com
input sensitivo, nomeadamente, EEF com biofeedback e terapia de choque
extracorporal em conjunto com a TE parece apresentar resultados superiores do que a

sua utilizagédo sozinha, na recuperagdo de movimentos finos e grossos do MS afetado.

Em relagdo a comparacéo entre TE, MG e Sham Therapy, os trés estudos
incluidos ?32526) mostraram efeitos positivos e superiores quando utilizada TE+ MG em
comparagdo com TE sozinha. Os 3 demonstram resultados significativos na escala
BBT @ que mede a destreza manual grosseira unilateral, aumentando a
funcionalidade e participagdo do MS afetado, e no desempenho motor (medido pela
Action Research Arm Test) do MS afetado (especialmente em tarefas como agarrar)
29 indo de encontro aos resultados anteriormente mencionados, quando utlizada a TE

em conjunto outras técnicas. ??

Lee Y et al @ constatou, ainda, que o grupo TE+ Sham Therapy apresentou
melhorias na destreza manual, sugerindo que o efeito placebo do input sensorial da

luva pode desempenhar um papel na recuperagédo motora do MS pés AVC.

Na mais recente RS realizada pela Cochrane Library ©, onde foram incluidos
individuos pés AVC em fase aguda, subaguda e crénica, numa andlise de subgrupo,
encontraram efeitos estatisticamente significativos na melhoria da fungdo motora nos
estudos que utilizaram a Sham Therapy em conjunto com a TE. ©® corroborando os

resultados de Lee Y et al. @

Em relagdo aos movimentos uni e bimanuais, sugere-se a necessidade de uma
reabilitacdo motora e funcional baseada em movimentos bilaterais, uma vez que o MS

ndo afetado também esta envolvido, e muitas AVD séo realizadas com ambos os MS.

Cinco artigos foram incluidos neste estudo cujo principal objetivo foi comparar a
realizacdo de exercicios bimanuais com e sem recurso a TE. 182427-29 A maioria dos

estudos apresentou melhorias modestas, mas significativas nos grupos que realizaram
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movimentos bimanuais com TE (8242729 Michielsen M E et al. ?” refere que os
resultados (positivos, mas modestos) se perderam a longo prazo (6 meses follow-up) e
ndo demonstraram impacto nos parametros atividade e participacdo da CIF. Uma
possivel justificacdo para as perdas verificadas no follow up é que estes individuos
ajustam ou compensam a sua limitacdo, sendo que muitas vezes nao utilizam o MS

afetado no dia-a-dia. Consequentemente, as melhorias deterioram-se rapidamente. 2

O TBil com espelho inclui o recrutamento das vias corticospinais ipsilaterais, a
normalizacdo dos mecanismos inibitérios e o aumento do controle do hemisfério
contralesional ©33%, Sugere-se a necessidade de uma reabilitacdo motora e funcional
baseada em movimentos bilaterais, uma vez que o MS nado afetado também esta

envolvido, e muitas AVD séao realizadas com ambos os MS.

Por fim, foram incluidos trés estudos que comparam a TE com RV ou com TR.
(16.2021) O estudo de Choi H-S et al. *® demonstrou que, apds 15 sessdes, o grupo TE
com RG obteve um efeito positivo na funcdo do MS afetado e qualidade de vida. Hsu
H-Y et al. @ verificou que o grupo RV-TE mostrou aumentos mais significativos nas
escala BBT e FMA-UL, em comparacao TE sozinha, nas avaliages pés-intervencao e

follow-up.

A escala FMA-UL é uma medida quantitativa para a recuperacdo motora do MS
apbés AVC, sensivel as alteracdes. %3 A escala BBT é um teste eficiente para medir

um déficit na destreza manual para pacientes com AVC. (2036

Hung J-W et al. @Y realizou injecdo de BoNT-A, nomeadamente, nos flexores
do cotovelo, pronadores do antebraco, flexores do punho e/ou flexores dos dedos do
MS afetado, previamente a intervencao. Apos 8 semanas de intervencao, conclui-se
que os scores das escalas FMA e MAS nos 3 grupos melhoraram significativamente
apés o tratamento. Estes resultados podem ter sido influenciados pela injecao de
BoNT-A uma vez que ndo existem diferencas significativas e relevantes entre os

grupos com e sem TE.

Segundo Selles R. et al. ® o reflexo do espelho pode facilitar a aprendizagem
motora, movendo apenas o MS ndo afetado, no entanto, este estudo indica também
que a TE sozinha néo parece ser mais efetiva que treinar diretamente o MS afetado,
sugerindo que a TE pode ser efetiva em situacdes em que o paciente ainda néo
apresente movimento ativo no MS afetado ou quando o MS afetado seja facilmente

fatigado. @9
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Uma possivel explicacdo para a superioridade da TE em conjunto com outras
técnicas em comparacao quando estas sao utilizadas sozinhas pode estar relacionada
com sistema de neurénios-espelho. A execucao ou observacao da acdo motora resulta
em alteracGes corticais ©¢"%), sendo que ao usar a TE, esses neurénios-espelho
provavelmente sdo estimulados e auxiliam na recuperacdo do MS afetado. ©:39
Portanto, a TE é baseada em ilusdes visuais ¢7%® e essa ilusdo pode ativar uma rede
motora cortical hemisférica que acelera a recuperagdo. G74%41 Além disso, o reflexo do

espelho pode facilitar a aprendizagem motora, movendo apenas o MS néo afetado. @2

A scopping review mais recente, cujo objetivo foi avaliar a utilizagdo da TE no
MS afetado na fase crénica pés AVC @3, distingue-se do presente estudo uma vez que
0 primeiro incluiu todo o tipo de estudos de intervencgédo originais ou primarios (ou seja,
ensaios clinicos randomizados, quase-experimentais e single-group pretest-posttest) e
estudos observacionais (ou seja, transversal, coorte, longitudinal, série de casos, e

relatos de casos).

Excetuando a scopping review de 2021 @, as (ltimas revisGes sistematicas
sobre o efeito da TE no MS afetado incluiram todas as fases p6s AVC (subaguda,
aguda e crénica) 42 existindo, por isso, uma lacuna na literatura uma vez que na fase
aguda ocorre maior recuperacdo espontdnea “® n&o permitindo extrapolar os

resultados para a fase crénica.

Segundo a revisdo de Nogueira et al. " esta demonstrou que a TE contribui
para melhorias nas fun¢gdes motoras e sensoriais, principalmente quando comparada a
protocolos padréo ¢, corroborando os resultados encontrados no presente estudo. De

realcar que a primeira incluiu individuos em todos os estadios p6s AVC.

Os resultados da meta-analise de Zen W et al. ® mostraram que a TE foi
significativamente associada a melhoria imediata da fun¢cdo motora do MS em
individuos p6s AVC. Esta conclusdo foi consistente com as de Thieme et al. © e
Ezendam et al. “® Também Perez-Cruzado D et al. *» corroborou os resultados

encontrados por Zen W et al. @

Com base nas evidéncias disponiveis e incluidas, fomos capazes de responder
a questdo da pesquisa, especialmente para os resultados da fungdo motora e
funcional do MS afetado, concluindo-se que a TE demonstrou ser mais eficaz em
conjunto com outras técnicas do que estas serem utilizadas sozinhas, ainda que os

resultados tenham sido modestos na grande maioria dos estudos. Reporta-se,
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igualmente, uma melhoria mais significativa nos movimentos distais da mao afetada do
que no restante MS. Nao se verificam alteracdes significativas e consistentes no que

respeita a sensibilidade do MS afetado.

Uma limitacdo importante deste estudo refere-se ao tamanho das amostras dos
estudos incluidos o que impede que sejam extraidas conclusfes robustas. Por outro
lado, as intervencdes descritas sao diferentes, podendo limitar também as conclusdes.
Outras limitagbes importantes sdo a utilizagdo de instrumentos de medida diferentes,
em cada estudo e a duracdo dos programas de intervengcdo. Assim, é necessario
verificar se os achados apresentados sobre os efeitos da TE s&o replicaveis nhuma

amostra maior, que melhor represente a populagéo investigada.

4. Conclusao
A utilizacdo de TE em conjunto com outras técnicas demonstrou ser mais eficaz do

gue a utilizacdo dessas técnicas isoladamente, na recuperagdo motora e
funcionalidade do MS afetado, em individuos com AVC em fase cronica. Reporta-se,
igualmente, uma melhoria mais significativa nos movimentos distais da méo afetada do
que no restante MS. Nao se verificam alteracdes significativas e consistentes no que

respeita a sensibilidade do MS afetado.
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Effect of mirror therapy on the recovery of upper limb function in

individuals with chronic stroke: a systematic review
Patrocinio C!, Pires A F*?, Fernandes B3

* Escola Superior de Tecnologia da Salde de Lisboa, Instituto Politécnico de Lishoa
2 Hospital Beatriz Angelo
3 HTRC — Health &Technology Research Center

Abstract: Question: Is Mirror Therapy more effective than other interventions in the
recovery of upper limb function in individuals with chronic stroke? Background:
Mirror therapy (MT) is used to improve motor function after stroke. During MT, a
mirror is placed in the person's midsagittal plane, thus reflecting movements of the non-
affected side as if it were the affected side. Objectives: The aim of this review is to
analyze the evidence on the effectiveness of MT in the recovery of upper limb (UL)
function in population with post chronic stroke. Methods: The literature search was
carried out in PubMed, ISI Web of Science, and PEDro database. Eighteen studies met
all the inclusion criteria Main results and conclusions: Results suggest that MT is
more effective than other therapies in motor recovery and function of the affected UL,
than these techniques alone, although the results have been modest in most of the
included studies. There is also a more significant improvement in the distal movements
of the affected hand than in the rest of the UL. There are no significant and consistent
changes in the sensitivity of affected UL.

Keywords: Physical Therapy; Mirror therapy; Chronic stroke; Upper limb; Hemiplegia
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1.Introduction:

Stroke is one of the main causes of morbidity and mortality worldwide, and, according
to Gurbuz N et al., ¥ approximately 85% of stroke survivors have compromised UL
motor function, affecting their performance in the execution of Activities of Daily
Living (ADL). ¢

The Stroke Roundtable Consortium proposed designating 6 months after stroke as a
chronic phase. ® However, 6 months after the stroke, it is estimated that 30-60% of
individuals do not recover the functional use of the UL. @ For post-stroke UL motor

recovery, typically, more than 6 months are required. &®

Mirror therapy is used to improve motor function after stroke ( and consists of placing
a mirror medially, in the sagittal plane, between the two upper limbs (UL) and the
individual performs active movement with the unaffected UL, while watch the

reflection in the mirror, creating the illusion of movement of the affected UL. ©

There are hypotheses regarding the underlying physiological mechanisms of MT: 1) a
system of mirror neurons ® which are a class of neural substrates that polarize during
observation and/or execution of action ®9. This observation of action facilitates the
corticospinal pathway which, in turn, improves motor function and induces motor
learning; 2) increased self-awareness and spatial attention, whereby, with mirror
therapy, there is increased activity in the primary and secondary visual and
somatosensory areas, thus increasing attention and the conscious awareness of sensory
feedback 3) MT plays an active role in the recruitment of ipsilateral dormant
(unmasking) motor pathways, originating in the unaffected hemisphere, which project

ipsilaterally to the affected side of the body. 19

In 2021, a scoping review was carried out on MT in the rehabilitation of UL in
individuals with chronic stroke, however, this included primary studies, and also
observational studies (cross-sectional, cohort, longitudinal, case series and case reports)
®). On the other hand, the most recent systematic review (SR) carried out in 2018 @
included individuals with chronic and acute stroke, which may have biased the results,
since in the acute phase neuroplasticity is greater. In this context, an SR of randomized

controlled studies that include individuals with chronic stroke it's relevant. Considering
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the impact on quality of life and functionality in this population, there is a growing
concern to find physiotherapy techniques that are efficient in chronic stroke. The aim of
this study is to review and synthesize the evidence on MT and its effects on the recovery

of UL function in individuals with chronic stroke.

2.Methods: This systematic review was conducted in accordance with the Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA). The
research question, formulated using the PICO (Patient, Intervention, Comparison,
Outcomes) strategy, was the following: “Is Mirror Therapy more effective than other
interventions in the recovery of upper limb function in individuals with chronic stroke?”
This study was previously submitted to Prospero with ID CRD42022347129.

Inclusion criteria:
a) studies that include individuals diagnosed with stroke for at least 6 months;
b) intervention with MT in UL or comparing it with other interventions;
c) articles published until 2023;
d) articles published in English or Portuguese;

e) randomized controlled studies.

Exclusion criteria:
a) animal studies;
b) studies that do not provide a detailed description of the intervention;
¢) Studies using central electrical stimulation.

2.1 Literature search
For PubMed database, the following terms were used in the advanced search: “mirror
therapy” OR “mirror box” OR “mirror visual feedback” OR “mirror training” AND
“upper limb function” OR “arm function” OR “hand function” OR “upper extremity

function” AND “stroke” OR ‘“chronic stroke” OR stroke survivors” OR ‘“cerebral
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vascular accident” OR “CVA” (n=305) AND “randomized controlled trial” (n=73). A
total of 73 articles were identified.

For Web Of Science, the following terms were used in the advanced search: “mirror
therapy” OR “mirror box” OR “mirror visual feedback” OR “mirror training” AND
“upper limb function” OR “arm function” OR “hand function ” OR “upper extremity
function” AND “stroke” OR “chronic stroke” OR “stroke survivors” OR “cerebral
vascular accident” OR “CVA” (n= 356) AND “randomized controlled trials” (n=127).
This search resulted in a total of 127 eligible articles.

On PEDro database, the terms *chronic stroke*mirror therapy*upper limb function*

were used for research, from which a total of 119 results were obtained (n=119).

A total of 319 articles were obtained in the advanced search. Each source was last

searched or consulted in June 2023.

Three authors (CP, BF, AFP) independently examined results obtained from literature

searches and excluded irrelevant studies based on eligibility criteria. (Appendix 1)

2.2.Quality assessment
The methodological quality of the included studies was assessed using the
Physiotherapy Evidence Database (PEDro) scale. Studies with < 4 on PEDro scale were

excluded.

The first item on the scale assesses external validity, the remaining 10 items were used
to calculate the final score, which ranges from 0 to 10. Items 2 to 9 refer to internal
validity, while items 10 to 11 indicate whether the study has enough data to make your
results interpretable. Two authors independently assessed the quality of each article and
any disagreements in their classification were resolved by the third author. After
consensus among the three authors, 18 articles met the inclusion criteria and were
considered eligible. In cases where information about the study was insufficient, the

investigators tried to contact the authors for more details.

2.3. Data extraction

A table was prepared to systematize the information collected through the studies,
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which includes authors, sample characteristics, intervention and results.

. Results
3.1.Included studies

In the literature search, 319 possible eligible articles were identified. After removing 41
duplicates (total 278 articles), 252 were excluded based on title and abstract. Of these 26
articles, 5 were excluded after reading the entire study for not meeting the inclusion
criteria. 3 studies with low methodological quality (PEDRo score < 4) were excluded,
making a total of 18 articles included in the qualitative synthesis. (appendix 1). The
objectives of the analyzed studies are shown in Table 1. A total of 836 individuals with

a clinical diagnosis of stroke with chronic stroke were included. (appendix 2).
3.2.Quality assessment of the included studies

The quality of the studies varies between 5 and 8. Table 2 (appendix 3) contains detailed
information of the methodological quality analysis of the studies according to the

PEDro scale.
3.3.MT vs conventional therapy (CT) or strength training (ST)

One article compared ST with MT vs without MT @b, Four articles compared the use of
MT vs CT for recovery of UL function. #1214

3.4.MT vs functional electrical stimulation (FES) or extracorporeal shock
therapy (EST)

Two studies compared EST with and without mirror and FES (with mirror) with
biofeedback vs without biofeedback. 151©)

3.5.MT vs mesh glove (MG) or Sham Therapy
Three studies compared MT with MG or Sham Therapy. ¢"-19
3.6.Bilateral training: with mirror vs without mirror

Five articles compared the performance of bimanual exercises with and without MT. 2%
24)
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3.7.MT vs virtual reality (VR) or robot training (RT)

Three studies compared MT with motor imaging, VR or RT. 527

Discussion of results: This study aimed to review and synthesize clinical evidence on
the use of MT in chronic post-stroke affected UL, to evaluate its effects on motor and
functional UL recovery and the impact it has on ADL and quality of life of these
individuals. In this study, 18 RCTs were included, with a total of 836 participants.
Compared to other rehabilitation techniques, in general, MT has superior effects
combined with other techniques. Recovery of post-stroke affected UL function is an
important objective since its impairment affects the individual's participation and
performance in ADL, limiting it and significantly impacting the individual's quality of

life. 8

4 articles compared MT vs CT ®1214) with only two detailing interventions in the
control group (CG). In the articles that specify the intervention of the CG ¢4, ST and
bimanual exercises are included, however, only the study by Colomer C et al. © showed
no differences between groups in the motor recovery of affected UL. It is suggested that
MT has a superior effect when compared to strengthening and bimanual exercises with
the affected UL. It should be noted that the study by Colomer C et al. ® presents an
important limitation in relation to the others, namely, only individuals with severely
impaired UL motor function (defined by stages I or 11 of the Brunnstrom Approach and
Fugl Meyer Assessment (FMA) scores below 19) were included, which may have
conditioned the results of the intervention. Only one study compared ST @V with and
without MT, and the group using MT showed a significant, although low, improvement
in peak torque and in the Chedoke Arm and Hand Activity Inventory (CAHAI) scale,
demonstrating motor improvement in the affected UL. 1129 Therefore, it is suggested
that ST together with MT may be an important intervention for recovery of UL

function, although these results are not consistent in severely affected UL.

Furthermore, Guo J et al. ® evaluated the recovery of motor function in affected UL
using extracorporeal shock therapy with and without MT, concluding that the FMA

scale scores were significantly higher, and the Motor Assessment Scale (MAS) scores
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decreased in the MT+ extracorporeal shock therapy group, showing improvement in UL
function. Kim J H et al. ®® evaluated the use of FES (with MT) with and without
biofeedback, concluding after 4 weeks that the FES-MT group with biofeedback
demonstrated significant positive differences in the strength of the wrist extensors of
affected UL, in the ability to grab and its active range of motion. ® In other words,
using other techniques with sensitive input, namely, FES with biofeedback and
extracorporeal shock therapy with MT, seems to present better results than its use alone,

in the recovery of fine and gross movements of affected UL.

Regarding the comparison between MT, MG and Sham Therapy, the three included
studies 71 showed positive and superior effects when using MT+ MG compared to
MT alone. The 3 demonstrate significant results on the BBT scale @ (which measures
unilateral gross manual dexterity) and on the motor performance (measured by the
Action Research Arm Test) of the affected UL (especially in tasks such as grasping).

Lee Y et al ™ also found that MT+ Sham Therapy group showed improvements in
manual dexterity, suggesting that the placebo effect of the sensory input may play a role
in the motor recovery of post-stroke UL. In the most recent RS carried out by the
Cochrane Library @, (included individuals in acute, subacute and chronic phases, after
stroke) they found statistically significant effects in the improvement of motor function
in the groups that used sham therapy and MT @ corroborating the results of Lee Y el at.
(19)

Motor and functional rehabilitation based on bilateral movements is necessary since
many ADL are performed with both UL. Five articles were included in this study
whose main objective was to compare the performance of bimanual exercises with and
without recourse to MT. ©%29 Most studies showed modest but significant
improvements in groups that performed bimanual movements with MT. (202224
Michielsen M E et al. @ refers that the results of the study were positive but modest
and got lost in the long term (6 months follow-up). A possible justification for these
losses is that these individuals adjust or compensate for their limitation, as they often do

not use the affected UL daily. Consequently, improvements deteriorate quickly. G

Bilateral mirror training includes recruitment of ipsilateral corticospinal pathways,

normalization of inhibitory mechanisms and increased control of the contralesional
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hemisphere. G%3Y The need for motor and functional rehabilitation based on bilateral
movements is suggested, since non-affected UL is also involved, and many ADL are
performed with both UL.

Finally, 3 studies comparing MT with VR or RT were included. ?>2" The study by
Choi H-S et al. ® demonstrated that, after 15 sessions, the MT + GR group had a
positive effect on affected UL function. Hsu H-Y et al. ?% found that the VR-MT group
showed more significant increases in the BBT and FMA-UL scales (demonstrative of
UL motor recovery after stroke @832 and improvement in manual dexterity (628,
compared to MT alone, at post-intervention and follow-up assessments. These results
are in line with the results mentioned in which MT seems to be more efficient in

conjunction with other techniques compared to its use alone.

Hung J-W et al. @7 injected botulinum toxin (BoNT-A) in affected UL muscles, prior to
the intervention. After 8 weeks of intervention, there were improvements in the
performance and motor dexterity of the affected UL, however, these results may have
been influenced by the injection of BoNT-A since there are no significant and relevant

differences between the groups with and without MT.

Selles R. et al ?» demonstrated that the mirror reflex can facilitate motor learning,
moving only the non- affected UL. However, this study also indicates that MT alone
does not seem to be more effective than directly training the affected MT, suggesting
that MT can be effective in situations where the patient does not yet have active

movement in the affected UL or when the affected UL is easily fatigued. ?%

A possible explanation for the superiority of MT in conjunction with other techniques
compared to when these are used alone may be related to the mirror neuron system. The
execution or observation of the motor action results in cortical alterations 3%, and
when using MT, these mirror neurons are probably stimulated and help in the recovery
of the affected UL. (3 Therefore, MT is based on visual illusions, ©*3% and this
illusion can activate a hemispheric cortical motor network that accelerates recovery.
(33.36.37) Also, mirror reflex can facilitate motor learning, moving only the non- affected
uL. @

The most recent scoping review evaluated the use of MT in affected UL in chronic post-
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stroke @9, differs from the present study, since it included all types of original or
primary intervention studies (or i.e., randomized, quasi-experimental, and single-group
pretest-posttest trials) and observational studies (i.e., cross-sectional, cohort,
longitudinal, case series, and case reports). With the exception of that scoping review
39 the latest systematic reviews on the effect of MT on affected UL included all post-
stroke phases (subacute, acute and chronic) * and there is, therefore, a gap in the
literature since in the acute/ subacute phase there is a greater spontaneous recovery ¢%
not allowing to extrapolate the results to chronic survivors. The review by Nogueira et
al. ®® concluded that MT contributes to improvements in motor and sensory functions,
especially when compared to standard protocols ¢, corroborating the results found in
the present study. It should be noted that the review by Nogueira et al. Included

individuals in all post-stroke stages.

The results of the meta-analysis by Zen W et al. ® showed that MT was significantly
associated with immediate improvement in UL motor function in post-stroke
individuals. This conclusion was consistent with Thieme et al.(” and Ezendam et al.®®

Perez-Cruzado D et al.“? corroborated the results found by Zen W et al.®

Based on the evidence available and included, we were able to answer the research
question, especially for the motor and function results of affected UL, concluding that
MT is more effective with other therapies than these alone, even though the results have
been modest in most studies. There is also a more significant improvement in the distal
movements of the affected hand than in the rest of the UL. There are no significant and

consistent changes in the sensitivity of affected UL.

An important limitation of this study refers to the sample size of the included studies,
which prevents robust conclusions from being drawn. On the other hand, the
interventions described are different, which may also limit the conclusions. Other
important limitations are the use of different measurement instruments, in each study,
and the duration of the intervention programs. Thus, it is necessary to verify whether the
findings presented on the effects of MT are replicable in a larger sample, which better

represents the studied population.

Conclusion: We concluded that MT proved to be more effective combined with other

therapies in motor and function recovery of the affected UL, in individuals with stroke
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in chronic phase than these therapies alone. There is also a more significant
improvement in the distal movements of the affected hand than in the rest of the UL.

There are no significant and consistent changes in the sensitivity of the affected UL.
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Articles identified through the
literature search carried out on the
platforms (Pubmed 73; Web Of
Science 127; PEDro 119) n=319.

POLITECNICO
DE LISBOA

Additional articles identified
through other sources n=0.

\

Articles after removing duplicates
(319- 41) n=278.

A

Reading of the abstract of the
articles evaluated for eligibility
n=26.

v

Studies included for
methodological quality
assessment n=21

l

Studies included in the qualitative

Excluded articles:

e Notapplied in chronic stroke
n(29+ 8+ 1) =38

¢ Not applied in stroke n (8+ 3)
=11

e Does not apply mirror therapy
n(4+12+72)=88

e Applied on the lower limb n
(3+6+4)=13

e With central deep stimulation
n (4+3+2)=9

e Other types of articles
(review, series of cases,
protocols) n (4+ 60 +31) =95

Excluded articles:

e Score onthe PEDro scale <4

synthesis n=18 points n=3
2. Appendix 2- Table 1: Summary of included studies
Authors N Interventivos Results
Arya K| CG:n=16 | CG: Conventional | 8 weeks (40| In the IG with
N., et al |IG:n=17 | Therapy sessions; 90 | TOT, at the end
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e POLITECNICO
(2015) @ IG: CT + Task minutes each) of the study the
Oriented Training authors
(TOT) with MT, concluded  that
observing the non- the persons had a
affected UL while significant
performing the improvement in
tasks. the voluntary
motor control of
the affected UL,
especially of the
wrist and hand,
according to the
Fugl  Meyer
Assessment-
Upper Limb
(FMA-UL) scale.
Arya K N., | CG:n=14 | CG: Standard motor | 6 weeks, 30| There was a
et al. | 1IG:n=17 | and sensory | sessions (40 | positive effect of
(2018) @ rehabilitation minutes each), 5 | MT with TOT,

intervention
IG: TOT with MT

times/week

demonstrating
improvements in
the control of
voluntary
movement of the
affected UL,
particularly wrist
and hand. There
was a significant
motor
of the entire UL
by the FMA-UL

scale

recovery
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Colomer C., | CG n=17 | CG: Passive | 24 sessions; 3 | Improved
et al. | 1G: n=17 | mobilization of the | days/week sensitivity in the
(2016) @ affected UL affected UL in IG
IG: MT on the using MT. No
unaffected UL differences
creating illusion between  groups
of movement of the in motor recovery
affected UL
Choi H-S., et | CG: IG1: Conventional | 15 sessions; 3 | MT with GR has
al. (2019) ®» | n=12 Mirror Therapy | days/week a positive effect
IG1:n=12 | (CMT)- MT on the | during 5 weeks | on affected UL
IG2: unaffected UL function and
n=12 creating the illusion quality of life.
of movement of the The MT group
affected UL. demonstrated less
discomfort in the
IG 2. Gesture cervical
Recognition  (GR) musculature
with MT - use of a
computer program,
a monitor and a
mirror  performing
movement with the
unaffected UL,
observing the image
generated on the
computer, on the
side of the affected
UL.
Ehrensberger | CG:n=17 | GC: isometric | 4 weeks The 1G showed
E., et al |1G:n=18 |strength  training | (12 sessions, 20 | significant
(2019) @ (ST) on the affected | minutes each) improvement in
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UL peak torque and n
Gl: MT + isometric the Chedoke Arm
ST and Hand Activity
Inventory
(CAHALI) scale,
demonstrating
motor
improvement in
the affected UL.
Both groups
showed
improvement in
the score on the
Motor
Assessment Scale
(MAS),
demonstrating an
improvement in
motor capacity.
Fong KNK.|G1l: n=|Gl: MT- each|6 weeks; 2| The only
Et al.,, | 51 participant sessions/week | significant
(2019) @ G2: n=50 | performed the | (total 12 | difference with or
movements with the | sessions), 30 | without  mirror
unaffected UL | minutes/session | visual feedback is
(elbow, wrist and found in the
hand) while distal movements
observing its of the affected
reflection in the hand in which the
mirror, being asked MT group
to move the affected showed superior
UL simultaneously, results compared
synchronizing  the to the other
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T ST
movement of the group.

affected UL with the
reflection in the
mirror. Direct view
of the affected UL

was not allowed.

G2: Bilateral
Training the
participant

performed the same
movements of G1
with the unaffected
UL, without a
mirror; a direct
view of the affected

UL was allowed.

Guo J., et al.
(2019) @

GA:
n=30
GB:
n=30
GC:
n=30
GD:
n=30

GA: MT

GB: Extracorporeal
shock therapy
(EST)

GC: MT +EST

GD: CT

4 weeks,
sessions/week,

30 minutes/day

5

Group C's FMA
scale scores were
significantly

higher than those
of group D at all
time points after
treatment and
were significantly
higher than
groups A and B,
especially at 6
and 12 months
(follow-up). In
group C, a
decrease in UL

spasticity
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IG1: MT- reflecting
non- affected UL

IG 2: VR-MT: VR
with MT reflecting
affected UL.

(on-screen

non-

mirror
feedback
being provided).

immersive

visual

Exercise sequences
for the last two
groups consisted of
forearm
supination/pronation
wrist
extension/flexion,
finger
extension/flexion,
opposition of the
thumb with the little

finger, and thumb

e POLITECNICO
(Modified
Ashworth Scale)
was also
observed.
Hsu H-Y., et | CG: The intervention | 9  weeks; 2 | Individuals in
al. (2022) » | n=18 was divided into 3 | times/wee k; 50 | the VR- MT and
IG1: parts: 20 minutes of | minutes/session | MT groups
n=18 TOT + 30 minutes achieved
IG 2 | of  group-specific statistically
n=18 intervention. significant
CG:CT improvements in

the FMA-UL after
the intervention
did not

the

(gains
exceed
minimum change
detected-MDC),
with the VR-MT
group achieving
higher values in
the FMA-UL
scale,
comparatively to
the

other two

groups. The VR-

MT group
showed more
significant

increases in the

Box and Block
Test (BBT)

compared to the
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extension/flexion.
Each movement was

repeated 50 times.

MT

post- intervention

group at
and follow-up
assessments.

The
partially

results

the
that

supported
hypothesis
VR-MT has
better effects in
improving the
motor function of
the affected UL in
participants with

stroke.

Hung J-W.,
et al.
(2022) @

CG:n=12
IG1:n=12
1G2:n=13

Gl 2: Wrist flexion-
extension and
forearm pronation-
supination
movements,
assisted by a robot,
with training modes:
passive- passive
(mode 1), active-
passive (mode 2)
active-active
(mode 3). They
performed 200 REP
in mode 1, 750 REP
in mode 2, and 50
to 200 REP in mode

3. After that,

and

8 weeks; 3
times/week; 75

minutes/session.

The
indicate that the
FMA and MAS

scale scores in the

results

3 groups
improved

significantly after
treatment and
were maintained
3 months after
the
The

combined

intervention.

3 groups
had
beneficial Motor
Activity
(MAL)
but the CG had a

Log

effects,
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participants

received an
additional 30
minutes of practice
in functional
activities to
facilitate the

transfer of acquired

greater effect on
the quality-of-life
scale and MAL
than RT or MT at
the 3-month
follow-up. BoNT-
A was injected

into the elbow

movements to ADL. flexors, forearm
pronators,  wrist
flexors,  and/or
finger flexors.
Kim J H. et | CG:n=11 | GC: CT 4 weeks; 5| Biofeedback +
al. (2014) » | 1G1:n=11 | GI 1: biofeedback + | times/week; 30 | FES and MT
IG2:n=11 | FES and MT minutes/ (1G2)
Gl 2: FES and MT | session. demonstrated to

induce bilateral
active movement
of the UL, and
this group also
demonstrated
significant
positive
differences in the
muscular strength
of the  wrist
extensors of the
affected UL, in
the ability to
grasp and in the
same active

range of motion.
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Lee Y, et al | G1:n=17 | finally, 30 minutes |4 weeks; 5| MT +MG (G2),

(2015) e G2:n=15 | of functional tasks | days/week;1,5 | compared to the
G3:n=16 | with reflected non- | hours/day. other two groups,

affected UL.

G3: protocol equal
to the G2, with
difference in the
initial intensity, and
after defining the
minimum
sensitivity limit for
each, the
physiotherapist
(PT) gradually
reduced the
intensity and turned
off  the
stimulator after 5
seconds, without the
participant

knowing.

showed benefits
in reducing
hypertonia  and
stiffness of the
affected UL
(finger  extensor
and carpi radial
flexor),
demonstrating
significant results
in the Functional
Independence
Measure  (FIM)
and in the BBT-
which  measures
unilateral  gross
manual dexterity-,
enhancing the
functionality and
participation  of
the affected UL.
No significant
differences were
found in the FMA
and 10 meter
walking test. The
MT+

Sham
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stimulation group
(G3)
demonstrated
improvements in
manual dexterity
suggesting that
the placebo effect
with sensory

input from the
glove may play
a role in motor
recovery for
stroke

rehabilitation.

Li Y-C., et
al. (2019) @

G1: n=12
G2: n=11

Gl: MT in

unaffected

the
UL,
observing it in the
mirror, creating the
illusion of
movement of the
affected UL.

G2:
training with UL-

Bilateral
Participants  were
asked to move
symmetrically and
simultaneously both

UL

3 days/week
of MT in the
hospital + 5
ways/week  of

home practice

The elements of
Gl (MT)
demonstrated
significant
improvement in
the Stroke Impact
Scale (SIS), used

to evaluate the
perception of
quality of life,
recovery of motor
functions,
memory,
emotion,

communication
and participation.
No

changes, in both

significant
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motor scales.

Lin K-C. et | G1: n=8 | G1:MT in the |4 weeks; 5 It was found that

al.,(2014) » | G2: n=8 | unaffected UL, | days/week;1,5 | the combination

observing the UL in
the  mirror  and
without direct
visualization of the
affected UL,
requesting
symmetrical
bilateral movement,
while observing the
reflex of the
unaffected UL.
Movements
performed included
both gross motor
activities (e.g.,
reaching for tasks)
and fine  motor
activities (grasping

and holding).

G2: The conscious
sensory threshold
was first set using
the unaffected UL
with a tingling
sensation on the
palmar and dorsal
sides. Then the MG

hours/day

of MG with MT
significantly
improved manual
dexterity and
motor
performance  of
the affected UL
(especially in
tasks such as
grasping),  with

transfer to
functional
activities
measured by
FIM.
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was applied on the
affected UL while
observing the
movements of the
non- affected UL in
the mirror.
Lin K-C., et | CG: CG: Functional | 4 weeks; 5 | At the end of the
al. (2014) @ | n=15 tasks based on | days/week; 15(4 weeks, no
IG1: TOT. hours/day significant
n=14 differences were
IG2: IG 1: 10 minutes found in
n=14 warm-up (stretching functionality in

and passive
exercises); 1 hour
of MT (reflecting
non- affected UL,
creating the illusion

of affected UL); 20

minutes of
functional task
practice.

IG 2: like I1G 1, but
they used the MG in
the affected UL (the
minimum  sensory
limit being defined
in the non- affected
UL, for safety)

while  performing
movements with the

non- affected UL,

ADL.
The

groups

intervention

demonstrated
better motor
performance in
tasks with the
affected UL,
compared to the
CG. Combining
MT+MG
demonstrated
additional effects
on affected UL
manual dexterity
and
improvements in
gait and gait
Speed
with MT alone.

compared
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reflected in the

mirror.

Intervention
groups
demonstrated
decreased
compensatory
patterns
affected

during
UL

movement.

IG2 demonstrated

improvements in

manual dexterity.

CG:n=20
IG: n=20

Michielsen
M E., et al.
(2011) @

CG:

functional exercises

bimanual

observing both UL

IG:
functional exercises
with MT,
visualizing the non-
affected UL.

bimanual

6 weeks; 1
time/week  at
the

rehabilitation
center 5
times/wee k at
home,
instructed by

the PT; 1h/day)

The IG,
compared to the
CG,

modest

showed
results,
however
statistically
significant, in the
of
the function of
the affected UL
(FMA),

chronic stages. It

improvement

in

should be noted
that these
improvements

were lost in the

long term and did

not show an
impact on the
activity and

participation
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parameters of the
ICF.

Rodrigues L | CG: n=8
C., et al|IG:n=8
(2015) @

CG: 1h of bilateral
symmetric  tasks
with UL.

IG: 1h of bilateral
symmetrical tasks
with mirrored UL
reflecting non-
affected UL

4 weeks; 3

times/week

Both groups
showed
significant
improvements in
the UL motor
level (TEMPA
score). There
were no
differences
between  groups
on the FMA scale
(motor
impairment  and
proprioception).
However, there
was a significant
positive effect on
the total motor
domain score of
the FMA-UL

section in the IG.

Selles R W,, | IGL1:
et al. | n=20
(2014) e IG2:
n=22
IG3:
n=21
1G4:
n=20
IG5:

IG 1: training with
affected UL with
direct vision
(affected UL

without mirror)

IG 2: training with
the non- affected
UL with direct

Each group
practiced  the
task 70 times
under the
allocated
experimental

condition.

The study found a
significant overall
intervention

effect on the
primary outcome
of movement
performance

time, indicating

learning after 70
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n=20 vision (non-affected repetitions.
without mirror) The greatest

IG 3: training with
non- affected UL +
MT (non- affected

+ mirror box)

IG 4: training with
both UL and with a
non-transparent

screen, preventing
visual control of the
affected side

(bilateral-screen)

IG 5: training with
both UL  with
mirror reflection of
the non- affected
UL (bilateral-

mirror)

effect of the
intervention was
seen in IG 1, not
significantly
different from I1G
3.

When comparing
the groups with
MT vs. without
MT, there was a
trend towards a
significantly
greater
improvement in
the mirror
condition (IG 3)
versus  without
mirror (1G2). This
demonstrates that
the mirror reflex
can facilitate
motor  learning,
moving only the
non- affected
UL, however, this
study also
indicates that MT
alone does not
seem to be more

effective than
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directly training
the affected MT,
suggesting  that
MT can  be
effective in
situations where
the patient does
not yet have
active movement
in the affected UL
or when the
affected UL is
easily fatigued.

Wu C-Y, et | CG:n=17 | CG: Functional | 4 weeks, 5|IG showed
al. (2013) @ | 1G: n=16 | tasks based on TOT | days/week,1,5 improvements in

hours/day motor
IG: 60 minutes MT performance
+ 30 minutes task- (Kinematic
oriented functional Analysis) and
training motor control

(FMA-UL)  in
affected UL and
subjects in IG
showed
improvement in
sensitivity
compared to

subjects in CG.

Legends: ADL: Activities of Daily Living ; BBT: Box and Block Test ; BoNT-A: Botulinum toxin;
CAHAI: Chedoke Arm and Hand Activity Inventory; CG: Control Group; CMT: Conventional MIrror
therapy; CT: Convencional therapy; EST: Extracorporeal shock therapy; FES: functional electrical
stimulation; FIM: Functional Independence Measure ; FMA: Fugl Meyer Assessment; FMA-UL: Fugl
Meyer Assessment-Upper Limb; GR: Gesture Recognition; 1G: Intervention Group; MAL: Motor
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Activity Log; MAS: Motor Assessment Scale; MT: mirror therapy; PT: Physiotherapist; REP: repetition;
SIS: Stroke Impact Scale; ST: strength training; TOT: Task Oriented Training; UL: Upper limb; VR:

Virtual Reallity

Appendix 3- Table 2: Methodological quality of studies using the PEDro scale.

PEDro scale 2
Mirror therapy in chronic stroke survivorsl
with severely impaired upper limb function- a
randomized controlled trial

Mirror Therapy Using Gesture Recognitionl
for  Upper Limb  Function, Neck
Discomfort, and Quality of Life After
Chronic Stroke

The Priming Effects of Mirror Visuall
Feedback on Bilateral Task Practice- A
Randomized Controlled Study

Clinical study of combined mirror andl
extracorporeal shock wave therapy on
upper limb spasticity in poststroke patients
Unilateral Strength Training and Mirrorl
Therapy in Patients With Chronic Stroke-
A Pilot Randomized Trial

Task-Based Mirror Therapy Augmentingl
Motor Recovery in Poststroke Hemiparesis
A Randomized Controlled Trial

Mirror Illusion for Sensori-Motor Trainingl
in Stroke A Randomized Controlled Trial

Effects of mirror therapy on motor andl
sensory recovery in chronic stroke a

randomized controlled trial

3
1

4
1

S)
0

6
0

7
1

8
1

9 10

1

1

Total
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Feasibility and effectiveness of addingl
object-related bilateral symmetrical training

to mirror therapy in chronic stroke- A

randomized controlled pilot study

Mirror therapy combined with biofeedbackl
functional electrical stimulation for motor

recovery of upper extremities after stroke a

pilot randomized controlled trial

Motor recovery and cortical reorganizationl
after mirror therapy in chronic stroke
patients- a phase Il randomized controlled
trial

Combining Afferent Stimulation and Mirrorl
Therapy  for Improving Muscular,
Sensorimotor, and Daily Functions After
Chronic Stroke- A Randomized, Placebo-
Controlled Study

Combining afferent stimulation and mirrorl
therapy for rehabilitating motor function,
motor control, ambulation, and daily
functions after stroke

Effects of a mirror-induced visual illusionl
on a reaching task in stroke patients-
implications for mirror therapy training

A Pilot Randomized Controlled Trial ofl
Botulinum Toxin Treatment Combined with
Robot-Assisted Therapy, Mirror Therapy, or
Active Control Treatment in Patients with

Spasticity Following Stroke
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0001 10 1
0001 11 1
0011 11 1
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0001 11 1
0011 11 1
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Effects of a Virtual Reality-Based Mirrorl
Therapy Program on Improving
Sensorimotor  Function of Hands in
Chronic Stroke Patients- A Randomized
Cntrolled Trial

Mirror therapy with bilateral arm trainingl
for hemiplegic upper extremity motor
functions in patients with chronic stroke
Effect of mirror therapy combined withl
somatosensory  stimulation on  motor
recovery and daily function in stroke
patients A pilot study

The effect of mirror therapy on upper-1
extremity function and activities of daily
living in stroke patients

Effectiveness of Mirror Therapy on Upperl
Limb Motor Functions Among  Hemiplegic
Patients

Effects of mirror therapy combined withl
motor tasks on upper extremity function and

activities daily living of stroke patients
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