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Accuracy in virtual task for upper limbs associated with
transcranial direct current electrical stimulation in

people with parkinson's disease

Acuracia em tarefa virtual para membros superiores
associada a eletroestimulagao transcraniana por
corrente continua em pessoas com doenca de parkinson
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ABSTRACT | [INTRODUCTION: Parkinson's
disease is a progressive neurological disorder
characterized by a decrease in the production of
dopamine by the substantia nigra, which presents
several motor comorbidities’?. Therefore, these
patients are part of constant rehabilitation
programs, and professionals in the field seek
effective and modern solutions for these patients'
functional recovery. Recent studies encourage
the use of the combination of therapies and
technologies, and in this context, Virtual Reality
and Transcranial Direct Current Stimulation (tDCS)
has been used in several studies®, however, not
yet in a combined way. Virtual reality is a platform
where the patient interacts with the game, where
electronic devices are used, enabling patients to
interact in an experience very close to reality“.
In rehabilitation, virtual reality can improve motor
learning, offering continuous feedback that
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allows the repetitive practice, thus stimulating the
individual in motor and cognitive aspects®. tDCS is
a non-invasive neuromodulation technique that
produces benefits in sensorimotor and cognitive
functions®t. People with PD have difficulties in
consolidating new motor tasks, and tDCS can be
a tool that has fewer adverse side effects when
compared to drug therapies®. OBJECTIVES: The
main objective is to observe the short-term effect
of combined tDCS therapy (comparing Active and
Sham) and VR on the accuracy of patients with
Parkinson's disease. MATERIALS AND METHODS:
This project was approved by the CAAE ethics
committee:  02908218.0.0000.5390, registered
in Clinical Trials: NCT04527809. It is a parallel,
controlled, double-blind, randomized clinical
trial. The intervention was performed in one day
only. Two researchers applied tDCs + VR, while
blinding was previously carried out by a third
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person, who provided a code, which was inserted in
the tDCs device, for each patient. The total duration of
the tDCs stimulus was 18 minutes, with the patients
playing MoveHero for 4 minutes with the upper
limbs and 4 minutes with the lower limbs, 5 minutes
for adaptation to the current before the start of the
game, and 5 minutes after the game. It was included
55 patients diagnosed with Parkinson's disease, with
the Hoehn &Yarh scale between 1 - 3 and without
age limit who agreed to participate in the study were
included. Patients who used wheelchairs and auxiliary
walking devices used Deep Brain Stimulation (DBS)
and were unable to complete the procedures were
excluded. The patients were divided into two groups,
Group A: Active (26 patients), Group S: Sham (29
patients). In group A, active tDCS was induced, with
the anodal electrode positioned in the area of the
primary motor cortex (area M1) and the cathodal
electrode positioned in the contralateral supra-orbital
region. In group A, active tDCS was induced, with a
current of 2mA with an ascent ramp of 20 seconds
and descent of 20 seconds too, which were associated
with a Virtual Reality task, the MoveHero game. In
group S, patients performed the same task, but the
current was interrupted after the stimulation upward
ramp. Before beginning the intervention, the patients
were evaluated using an Anamnesis, the MiniBESTest,
Berg Scale, Mini Mental Test, Unified Parkinson's
Disease Assessment Scale (UPDRS), and to observe
the disease staging, it was used the Hoehn&Yahr
scale. The MoveHero game was performed in front of
a computer, the image was captured by the Webcam,
the individual must reach spheres, which fall from the
top of the screen, when they hit a target, performing
an interception task. The game performance was
assessed, observing the accuracy of the participants
when they reached the spheres in the pre-determined
targets. RESULTS: There was no difference between
groups A and S. The paired t-test, done to compare
performance between groups, showed that groups
A and S had similar performance, with no significant
difference both on the right side (A: 487+352; S:
438+248; p= 0,552) and on the left side (A: 451+305;
S: 416£260; p= 0,650). There were no differences
between the average performance block at the
beginning and end of the practice, that is, in group A,
there was no difference from the beginning to the end

of the practice neither on the right side (D1 348+292
to D2 333+168; p= 0,449) nor the left side, (E1 367+244
to E2 339+190; p= 0,675), as well as there was none
in group S (D1 3584251 to D2 417+256; p= 0,250; E1
4154269 to E2 352+317; p= 0,348).

Figure 1. Accuracy during the MoveHero game task. Legend: EA, absolute
error - the time of movement; E1 and E2, the block of the average of the
initial (1) and final (2) attempts of VR, concerning the targets on the left
side; D1 and D2, mean block of the initial (1) and final (2) attempts of VR,
with respect to the targets on the right side
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DISCUSSION: It was observed that tDCs probably did
not influence the interception task, perhaps because
the individuals did not have time to adapt to the
proposed task, since the application of the protocol
was only one day, without the patients having the
previous contact with the game presented. The
present study has some limitations, which are:
(1) short intervention time, perhaps with a longer
session protocol, patients would have improved; (2)
without previous contact with the game, contact with
the game was immediate, without having practiced
beforetheintervention. We suggestthatfuture studies
apply combined therapies of tDCS+ VR in patients
with Parkinson's disease in longitudinal studies.
CONCLUSION: The present study demonstrates that
patients with Parkinson's Disease, who underwent
combined therapy for tDCS and RV for upper limbs
did not present differences between activetDCS and
sham, for movement accuracy. Just as there was no
performance improvement during practice, which
may be due to the short intervention time (one day).
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RESUMO | INTRODUGAO: A Doenca de Parkinson
é uma desordem neurolégica progressiva, caracteri-
zada por diminuicao da produg¢ao de dopamina pela
substancia negra, que apresenta diversas comorbi-
dades motoras*2 Portanto, estes pacientes estdo in-
seridos em programas constantes de reabilitacao e
os profissionais da area buscam solu¢8es eficazes e
modernas para a recuperacao funcional destes pa-
cientes. Recentes estudos encorajam o uso da com-
binacdo de terapias e tecnologias, e neste contexto
a Realidade Virtual e a Estimulacdo Transcraniana
por Corrente Continua (ETCC) vem sendo utiliza-
das em diversos estudos? entretanto ainda ndo de
forma combinada. A realidade virtual é uma plata-
forma onde o paciente interage com o jogo, onde
aparelhos eletrénicos sdo usados, possibilitando os
pacientes de interagirem em uma experiéncia mui-
to proxima a realidade“. No contexto de reabilitacdo,
a realidade virtual pode melhorar a aprendizagem
motora, oferecendo feedback continuo que permi-
te uma pratica repetitiva, estimulando assim o indi-
viduo em aspectos motores e cognitivos®. A ETCC é
uma técnica de neuromodula¢do ndo invasiva, que
produz beneficios em fun¢Bes sensdrio-motoras e
cognitivas®®, Pessoas com DP tem dificuldades na
consolidacdo de novas tarefas motoras, e o ETCC
pode ser uma ferramenta que oferece efeitos colate-
rais menos adversos quando comparados a terapias
medicamentosas®. OBJETIVOS: O objetivo principal
é observar o efeito a curto prazo da terapia combi-
nada de ETCC (comparando Ativo eSham) e RV sobre
a acuracia de pacientes com Doenca de Parkinson.
MATERIAIS E METODOS: Este projeto foi aprovado
pelo comité de ética CAAE:02908218.0.0000.5390,
registrado no ClinicalTrials: NCT04527809. Trata-
se de um ensaio clinico paralelo, controlado, duplo
cego e randomizado. A interven¢do ocorreu em um
dia somente. Dois pesquisadores aplicavam o ETCC
+ RV de forma concomitante, enquanto o cega-
mento era realizado previamente por uma terceira
pessoa, que fornecia um cédigo, que era inserido
no aparelho de ETCC, para cada participante. A du-
racdo total do estimulo da ETCC foi de 18 minutos,
sendo que o0s pacientes jogaram o MoveHero por 4
minutos com os MMSS e 4 minutos com os MMII, 5

minutos para adaptacdo a corrente antes do inicio
do jogo e 5 minutos apds o término do jogo. Foram
incluidos 55 pacientes com diagndstico de Doenca
de Parkinson com Hoehn&Yahr de 1 a 3 e sem limite
de idade, que aceitaram participar do estudo. Foram
excluidos pacientes que faziam uso de cadeiras de
rodas e meios auxiliares de marcha, faziam o uso
de DeepBrainStimulation (DBS) e que foram incapa-
zes de completar os procedimentos. Os pacientes
foram divididos em dois grupos, Grupo A: Ativo (26
pacientes), Grupo S: Sham (29 pacientes). No grupo
A foi induzida a ETCC ativa, com o eletrodo anodal
posicionado na area do cértex motor primario (area
M1) e o eletrodo catodal posicionado na regido supra
orbital contralateral. A corrente utilizada foi de 2maA,
rampa 20 segundos de subida e 20 segundos de des-
cida, associado com uma tarefa de Realidade Virtual, o
jogo MoveHero. No grupo S os pacientes realizaram a
mesma tarefa, mas a corrente foi interrompida ap6s
a rampa de subida da estimula¢do. Antes do inicio da
intervencao, os pacientes foram avaliados através de
uma Anamnese, do MiniBESTest, Escala de Berg, Mini
Mental Test, através da Escala Unificada de Avaliacdo
da Doenca de Parkinson (UPDRS) e para observar o es-
tadiamento da doenga, usou-se a escala Hoehn&Yahr.
O jogo MoveHero era realizado em frente a um com-
putador, a imagem era captada pela Webcam, o indi-
viduo devia alcancar esferas, que caiam da parte de
cima da tela, quando elas atingiam um alvo, realizando
uma tarefa de intercepta¢do. O desempenho do jogo
foi avaliado, observando-se a acuracia dos participan-
tes ao alcancar as esferas nos alvos pré-determinados.
RESULTADOS: Nao houve diferenca entre os grupos
A e S. O teste t pareado, realizado para comparar o
desempenho entre os grupos, mostrou que os gru-
pos A e S tiveram desempenho semelhante, sem di-
ferenca significativa tanto no lado direito (A: 487+352;
S: 438+248; p= 0,552) quanto no lado esquerdo A:
451+305; S: 416+260;p= 0,650). Assim como ndo houve
diferencas entre o bloco de média de desempenho no
inicio e fimda pratica, ou seja, no grupo A ndo apresen-
tou diferenca do inicio para o fim da pratica nem do
lado direito (D1 3481292 para D2 333+168; p= 0,449),
nem do lado esquerdo, (E1 367+244 para E2 339+190;
p=0,675), assim como também nao houve no grupo S
(D1 3581251 para D2 417+256; p= 0,250; E1 415+269
para E2 352+317; p= 0,348).
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Figura 1. Acurécia durante a tarefa do jogo MoveHero. Legenda: EA, erro
absoluto - tempo de movimento; E1 e E2, bloco de média das tentativas
iniciais (1) e finais (2) da pratica de RV, com relagdo aos alvos do lado
esquerdo; D1 e D2, bloco de média das tentativas iniciais (1) e finais (2) da
pratica de RV, com relacdo aos alvos do lado direito
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DISCUSSAO: Pode-se observar que provavelmente a
ETCC ndo influenciou na tarefa de interceptacao, tal-
vez porque os individuos ndo obtiveram tempo para
adaptar-se a tarefa proposta, visto que a aplicacdo do
protocolo era de somente um dia, sem que os pacien-
tes tivessem contato prévio com o jogo apresentado.
O presente estudo possui algumas limita¢Ges, sendo
elas: (1) pouco tempo de intervencdo, talvez com um
protocolo de mais sessdes os pacientes tivessem algu-
ma melhora significativa; (2) sem contato prévio com
0 jogo, 0 contato com o jogo era imediato, sem que
tivessem praticado antes da interveng¢do. Sugerimos
que futuros estudos apliquem terapias combinadas
de ETCC + RV em pacientes com Doenca de Parkinson
em estudos longitudinais. CONCLUSAO: O presente
estudo demonstra que os pacientes com Doencga de
Parkinson, submetidos a terapia combinada de ETCC
e RV para membros superiores ndo apresentaram
diferencas entre ETCC ativa e sham, com rela¢do a
acuracia de movimento. Assim como nao houve me-
lhora de desempenho durante a pratica, o que pode
ser devido ao pouco tempo de interven¢ao (um dia).

PALAVRAS-CHAVE: Parkinson’s Disease. Transcranial
Direct Stimulation. Virtual Reality.
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