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RESUMO | INTRODUCAO: O Acidente Vascular
Encefdlico (AVE) altera a atividade elétrica cortical
do cérebro. Acredita-se que o padrao de altera¢do
pode variar de acordo com o nivel de comprome-
timento sensério-motor e com a fase de recupe-
racdo - aguda ou cronica. Nesse sentido, medi-
das quantitativas eletroencefalograficas (qEEG)
podem servir como biomarcadores e mensurar
com uma alta precisdo temporal o padrdo de ati-
vidade cortical pés-AVE2:. Dentre estas medidas,
pode-se utilizar o Power Ratio Index (PRI) que se
refere a razdo entre a média do poder espectral
relativo das bandas de frequéncia lentas (delta e
teta) e rapidas (alfa e beta). Dessa forma, quanto
maior o PRI, mais lentificada é a atividade elétrica
cortical do cérebro“>. Até agora, nenhum estudo se
objetivou em identificar padrdes de alteracdo na
atividade elétrica cortical considerando alteracdes
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sensorio-motoras pés-AVE crdnico e comparando
os achados com dados de individuos saudaveis.
OBJETIVO: identificar diferencas no padrdo de
atividade elétrica cortical utilizando o PRI em pa-
cientes pds-AVE cronico e individuos saudaveis,
considerando o grau de comprometimento sensoé-
rio-motor dos pacientes. MATERIAIS E METODOS:
Estudo transversal aprovado pelo Comité de Etica
em Pesquisa do Centro de Ciéncias da Saude da
Universidade Federal de Pernambuco (CEP/CCS/
UFPE: 446.016). A amostra constou de: (i) 30 pa-
cientes pos-AVE cronico sendo 14 com compro-
metimento sensério-motor leve ou moderado e
16 com comprometimento sensério-motor grave e
(ii) 7 individuos saudaveis. Os critérios de inclusao
foram: (i) pacientes de ambos os géneros; (ii) com
idade entre 18 e 75 anos; (iii) com diagnostico de
AVE hemorragico ou isquémico; (iv) com tempo de
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lesdo = 3 meses e (v) com presenca de sequelas sensério-motoras em membro superior avaliadas através da Escala
de Fugl-Meyer - EFMe. Os critérios de exclusao foram: (i) presenca de outro tipo de disturbio neurolégico ou psiquia-
trico e (ii) déficit cognitivo grave avaliado pelo Mini Exame do Estado Mental’. Para a populacao de individuos sauda-
veis, foram incluidos voluntarios que se auto declararam saudaveis, os quais foram pareados por idade e sexo com
os voluntarios do grupo de pacientes p6s-AVE. A classificacdo do grau de severidade sensério-motora dos pacientes
adotado foi: (i) comprometimento leve/moderado > 19 pontos na EFM e (ii) comprometimento severo < 19 pontos
na EFME. O sinal de EEG foi captado através de nove canais posicionados nos pontos F3, C3, P3, Fz, Cz, Pz, F4, C4 e P4,
seguindo o sistema de marcacao 10-20 de eletroencefalografia. Inicialmente, o poder absoluto de cada canal foi cal-
culado. Em seguida, foi realizada a relativizacdo do poder para mensuracao do PRI, em conjunto com uma analise
descritiva utilizando média e desvio padrdo para quantificacdo do indice PRI em ambos os grupos (pacientes e indi-
viduos saudaveis). Uma vez confirmada a normalidade dos dados através do teste de Kolmogorov-Smirnov, o teste
t para amostras independentes foi utilizado para comparar o PRI dos pacientes pos-AVE (sem considerar o grau de
comprometimento sensério-motor) com o PRI de individuos saudaveis. Adicionalmente, o0 mesmo teste foi utilizado
para comparac¢do entre o grau de comprometimento sensério-motor (leve/moderado vs. grave) dos pacientes e dos
individuos saudaveis (leve/moderado vs. saudavel; e, grave vs. saudavel). Foi considerado um p < 0,05. Toda analise
foi realizada através do software SPSS v23.0. RESULTADOS: O teste t para amostras independentes, sem considerar
os graus de comprometimento sensério-motor, mostrou uma lentificacdo da atividade cerebral (t = 3,98; p < 0,001)
em pacientes p6s-AVE (PRI = 2,64 + 0,27) quando comparados com voluntarios saudaveis (PRI = 2,14 £ 0,40). Além
disso, observou-se uma lentificagdo da atividade elétrica cerebral ap6s comparar os pacientes de acordo com o grau
de comprometimento sensério-motor leve/moderado (PRI =2,55+0,21; t=3,10; p = 0,006) e grave (PRI = 2,72 + 0,30;
t =3,86; p =0,001) quando comparados com voluntarios saudaveis. Por fim, o teste t para amostras independentes
revelou que ndo ha diferenca na atividade elétrica cortical de pacientes com comprometimento sensério-motor
severo em comparacao com comprometimento leve/moderado (t =-1,82; p = 0,078) (tabela 1).

Tabela 1. indice Power Ratio Index (média + desvio padrdo) em paciente p6s-AVE com comprometimento sensério-motor e voluntarios saudaveis

Grau de comprometimento sensério-motor

Voluntario Saudavel Paciente p6s-AVE Leve/moderado Grave

Power Ratio Index 2,14 +0,40 2,64 +0,27*% 2,55+0,21* 2,72+ 0,30*%
(PRI)

* diferenca estatistica (p < 0,05) quando comparado com voluntérios saudéveis.

DISCUSSAO: Os resultados apontam para uma lentificacdo da atividade cerebral em pacientes pds-AVE crénico
quando comparados com voluntarios saudaveis. Uma lesdo estrutural, decorrente da morte do tecido cerebral,
pode alterar o padrao de atividade de conexdes neurais excitatorias e inibitérias, as quais geralmente estao ba-
lanceadas em individuos saudaveis e sofrem altera¢des ap6s um ictus'. Através de conexdes inter-hemisféricas,
pacientes p6s-AVE podem apresentar uma diminuicdo na atividade elétrica cortical do hemisfério lesado e um
aumento na do hemisfério saudavel®. A alteracdo do balanco da atividade elétrica cortical entre os hemisférios
lesado e saudavel nesses pacientes parece relacionar-se com o nivel de comprometimento sensério-motor e
com a capacidade de recuperacao deles'®'!, Entretanto, o presente estudo ndo apontou diferenca entre atividade
elétrica cortical em pacientes com comprometimento sensorio-motor severo quando comparados com aqueles
com comprometimento leve/moderado. Nesse sentido, uma limitacdo do estudo foi o pequeno numero de ca-
nais utilizados no qEEG, o que pode ter contribuido para tal desfecho, ja que a extensdo e localizacdo da lesao
no hemisfério lesado n&o foi totalmente abrangida’2. CONCLUSAO: quando comparados a individuos saudaveis,
pacientes pds-AVE crénicos apresentam uma lentificacdo da atividade elétrica cortical que ndo é dependente do
nivel de comprometimento motor deles. Além disso, o PRI ndo parece ser capaz de identificar padrdes de ativi-
dade elétrica cortical diversos quando se leva em consideracao o nivel de comprometimento sensério-motor de
pacientes p6s-AVE crénico (leve/moderado vs. severo).

Rev. Pesqui. Fisioter., Salvador, 2020 Dezembro;10(supl 1):52-56
http://dx.doi.org/10.17267/2238-2704rpf.v10i5.3637 | ISSN: 2238-2704

Y-



http://dx.doi.org/10.17267/2238-2704rpf.v10i5.3637
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ABSTRACT | INTRODUCTION: Stroke changes the
cortical electrical activity’. The pattern of such change
may vary according to the level of sensorimotor
impairment and also with the recovery phase - acute
or chronic. Thus, quantitative electroencephalography
measures (QEEG) may be used as biomarkers to
quantify the pattern of post-stroke cortical activity
with the advantage of having a high temporal
precision*:. Among these qEEG measures, the Power
Ratio Index (PRI) stands out as a promising biomarker
option. Such index refers to the ratio between the
mean of relative spectral power of the slow (delta
and theta) and fast (alpha and beta) frequency bands.
Thus, the higher the PRI, the slower the cortical
electrical activity**. However, so far, few studies have
used the PRI to identify changes in cortical electrical
activity according to sensorimotor impairments
shown by chronic stroke patients and, few of them
confronted such data with “normal” data of healthy
individuals. OBJECTIVE: To identify differences in
cortical electrical activity using PRI in chronic stroke
patients and healthy individuals, considering the
severity of sensorimotor impairments of such
patients. MATERIALS AND METHODS: A cross-
sectional study was performed after approval of the
Research Ethics Committee, Health Sciences Center,
Federal University of Pernambuco (CEP / CCS / UFPE:
446.016). The chronic stroke patients’ sample was
composed of 30 individuals: 14 out of them with mild
or moderate sensorimotor impairment and 16 out
of them with severe sensorimotor impairment; the
healthy individual's group was composed of 7 healthy
individuals. Inclusion criteria were: (i) patients of both
genders; (i) with age between 18 and 75 years; (iii) with
a diagnosis of hemorrhagic or ischemic stroke; (iv)
with injury-time > 3 months and (v) with the presence
of sensorimotor impairments in the upper limb
assessed through the Fugl-Meyer Assessment - FMA®.
Exclusion criteria were: (i) presence of another type
of neurological or psychiatric disorder and (ii) severe

cognitive impairment assessed through the Mini-
Mental State Examination?. The healthy individuals'
group was composed of volunteers who considered
themselves as healthy, and who were paired by age
and sex with the chronic stroke patients. The severity
of sensorimotor impairment presented by stroke
patients was defined as follows: (i) mild/moderate
sensorimotor impairment > 19 points in FMA and (ii)
severe sensorimotor impairment <19 points in FMAZ,
The EEG signal was recorded through nine channels
positioned at F3, C3, P3, Fz, Cz, Pz, F4, C4, and P4,
following the 10-20 EEG system. Initially, the absolute
power of each channel was calculated, followed by a
relativization power measurement to calculate the
PRI. Then, a descriptive analysis was performed using
means and standard deviations to quantify the PRI
index in both groups (chronic stroke patients and
healthyindividuals). Once data do notviolate normality
(assessed through the Kolmogorov-Smirnov test), a
t-test for independent samples was used to compare
the PRI index of chronic stroke patients (without
considering the severity of sensorimotor impairment)
with the PRI index of healthy individuals. Additionally,
a t-test for independent samples was used to
compare the severity of sensorimotor impairment
of patients (mild/moderate vs. severe) with healthy
individuals (mild/moderate vs. healthy; and, severe vs.
healthy). Was considered a p < 0.05. All analyses were
performed through software SPSS v23.0. RESULTS:
t test for independent samples, without considering
the severity of sensorimotor impairment of chronic
stroke patients, showed a slowdown brain activity (t
= 3.98; p <0.001) in such patients (PRI = 2.64 + 0.27)
when compared to healthy individuals (PRI = 2.14
+ 0.40). It was possible to identify also a slowdown
electrical brain activity in chronic stroke patients
taking into account the severity of sensorimotor
impairment: mild / moderate impairment (PRI = 2.55
+0.21;t=3.10; p = 0.006) and severe impairment (PRI
=2.72 £+ 0.30; t = 3.85; p = 0.001) when compared to
healthy individuals. T test for independent samples
also revealed that there is no difference in the cortical
electrical activity of patients with severe sensorimotor
impairment when compared to those with mild /
moderate impairment (t =-1.82; p = 0.078) (see Table 1).
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Table 1. Power Ratio Index (mean + standard deviation) of chronic stroke patients presented according to the severity of sensorimotor impairment
vs. healthy individuals

Level of sensorimotor impairment

Healthy Individuals Post-stroke patient Mild / moderate Severe

Power Ratio Index (PRI) 2.14+0.40 2.64+0.27*% 2.55+0.21*% 2.72+0.30*

*statistical difference (p <0.05) when compared to healthy individuals.

DISCUSSION: Results point out a slowdown of brain activity in chronic stroke patients when compared to heal-
thy individuals. A brain lesion, a result of the death of brain tissue, can alter the activity pattern of excitatory and
inhibitory neural connections, which are generally balanced in healthy individuals and undergo changes after an
ictus’. Through inter-hemispheric connections, post-stroke patients may experience a decrease in the cortical
electrical activity of the injured hemisphere and an increase in the cortical electrical activity of the non-injured
hemisphere®. The change in the balance of cortical electrical activity between the injured and the non-injured he-
mispheres in post-stroke patients seems to be related to the level of sensorimotor impairment and their recovery
capacity'®, Besides that, the present study also pointed out an absence of difference between cortical electrical
activity in patients with severe sensorimotor impairment when compared with those with mild/moderate im-
pairment. However, a limitation of this study was the small number of channels used in qEEG, which may have
contributed to these results, since the extent and location of the lesion in the injured hemisphere were not fully
covered’. CONCLUSION: When compared to healthy individuals, chronic stroke patients have a slowdown of cor-
tical electrical activity, which seems to be not dependent on their level of sensorimotor impairment. Furthermore,
unfortunately, the PRI index does not seem to be able to identify different patterns of cortical electrical activity
when taking into account such levels of sensorimotor impairment in chronic stroke patients.

KEYWORDS: Cortical Excitability. Stroke. Electroencephalography.
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