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ACIDENTE VASCULAR CEREBRAL (AVC)

Derrame: Termo popular, bem conhecido e difundido. Nao é preciso,
uma vez que sugere um derramamento de sangue, 0 que nem sempre

ocorre.

AVE: Introduzido na tentativa de ampliar o conceito, uma vez que

Derrame, AVE ou qualquer estrutura encefélica pode estar envolvida e ndo apenas

AVC?

cerebral. Entretanto, é pouco conhecido e confundido com outras

doengas.

AVC: Mais empregado, difundido e de facil entendimento, passivel de
criticas, pois o termo “acidente” ndo é o que melhor traduz a doenga.

Entretanto é um termo conhecido e de facil assimilagdo.

Prof. Dr: Jodo Eduardo de Araujo
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ACIDENTE VASCULAR CEREBRAL (AV(Q)

E UMA MANIFESTACAO CLINICA RESULTANTE DA
RESTRICAO DA IRRIGACAO SANGUINEA AO CEREBRO,
CAUSANDO UMA DESTRUICAO CELULAR E UM DEFICIT

NEUROLOGICO SUBITO E ESPECIFICO
(UMPHRED, 1994; O’ SULLIVAN, 1993)
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Acidente Vascular Cerebral

* Definido pela Organizacao Mundial de Saiude (OMS) como a presenca de
disturbios neuroldgicos focais de origem vascular.

Classificagao:
Isquémico - 87%.
Hemorragico - 13%.

(GO et al., 2014; FEIGIN et al., 2010; THOM et al., 2006; BROWN, 2002; STROKE, 1989)
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Epidemiologia

Segunda maior causa de mortalidade mundial e a principal causa de
incapacidade em adultos;

Segundo a Organizagdo Mundial da Saude, 15 milhdes de pessoas sofrem
AVC no mundo todo ano. Destes, 5 milhdes morrem e outros 5 milhdes
ficam permanentemente incapacitados.

50% dos individuos apresentam déficits motores e sensoriais tornando-se
dependentes para realizagao de suas AVDs;

30% conseguem voltar ao trabalho no primeiro ano ap6s o AVC.
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Epidemiologia

l Qualidade de vida

l Participagdo nas atividades sociais

Sobrecarga nos servicos de saude

(SCHERBAKOV et al., 2013; DANIEL et al., 2009)
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Inabilidades

— Comportamentais 80% - Paresia
30% - Plegia
AVC —— Psicologicos ‘
— Emocionais MMSS, MMII ou

Hemicorpo

(DE; WYNN, 2014; LEBRASSEUR et al., 2006; HLUSTIK; MAYER, 2006; RATHORE et al., 2002; MACKO et al., 2001)
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Inabilidades contralaterais

MMSS
88% ‘ » 75%
Alteragdes Permanecem

AVDs basicas e instrumentais, movimentos de
pinga, preensdo, manipulagdo de objetos e a nao
utilizagao do MS parético.

(DE; WYNN, 2014; LEVIN, 2007; CHARLES; GORDON, 2005; CIRSTEA; HUNTER; CROME, 2002; BUORBONNAIS; NOVEN, 1989)
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Tipo de Déficit

Artéria Cerebral
Anterior

Artéria Cerebral Média

Artéria Cerebral
Posterior

Artéria Basilar

Somatossensorial

Motor

Sentidos
especiais

Perda da sensibilidade
em extremidade inferior

Apraxia; hemiplegia
(extremidade inferior
mais afetada do que a
extremidade superior e a
face); comprometimento
da marcha

Hemianestesia afetando a
face e a extremidade
superior mais do que a
extremidade inferior

Face e membro superior
mais comprometidos que
a extremidade inferior;
se artérias estriadas estao
envolvidas, ha paresia ou
paralisia da extremidade
inferior além de
comprometimento da
face e da extremidade
superior

Hemianopsia homénima

Hemianestesia

Hemiparesia; se a lesao
estd préxima da origem
da artéria, hé paralisia do
olhar vertical, paralisia
do nervo oculomotor,
perda do desvio medial
dos olhos com
convergéncia preservada,
desvio obliquo vertical
dos olhos

Hemianopsia homénima;
cegueira cortical;
alucinagdes; falta da
percepgao de
profundidade;
comprometimento dos
movimentos oculares,
€xceto 0s movimentos
oculares laterais e
infero-mediais; agnosia
visual

Perda bilateral da
sensibilidade

Tetraplegia; paralisia do
nervo abducente
(paralisia do olhar
lateral); sindrome do
cativeiro; paralisia do
nervo oculomotor;
rigidez de descerebragio
ou de descorticagio;
paresia ou paralisia dos
miisculos da lingua,
labios, palato, faringe e
laringe

Vertigem, vomitos,
nauseas, nistagmo

Prof. Dr: Jodo Eduardo de Araujo
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Tipo de Déficit

Raciocinio,
linguagem,
memoria

Outros

Artéria Cerebral
Anterior

inatividade motora

Dificuldade com
pensamento divergente

Incontinéncia urinaria

Artéria Cerebral Média

distrai-se facilmente,
mau julgamento,

Artéria Cerebral
Posterior

impulsivo; se hemisfério

esquerdo (hemiplegia
direita): apraxia,
compulsivo, cautela
excessiva

Afasia, se for afetado

Perda de memoéria

hemisfério dominante da

linguagem; dificuldade

para compreender
relagdes espaciais,
abandono,
comprometimento da

comunicagdo nio-verbal,
apraxia de vestimenta, se

for afetado hemisfério
néo-dominante para a
linguagem

Sindrome talamica

(hemiparesia temporiria,

grave perda de

Artéria Basilar

Coma; constrigio pupilar
(envolvimento das fibras
simpdticas descendentes

sensibilidade somatica,
sensibilidade a dor lenta
fica preservada,
extremidades podem
mostrar anormalidades
vasomotoras e/ou
tréficas)

na ponte; entretanto, as
pupilas podem estar
reativas 2 luz)

12
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Termo

Co-contragao Superposigdo temporal da contragio dos agonistas e A co-contragao é
normal ao aprender-se uma nova habilidade motora e quando € necessério estabilidade.
A co-contragio ¢ anormal somente quando interfere no atingir o objetivo do movimento.
A co-contragdo anormal € prevalente na paralisia cerebral espéstica.

Contratura muscular Encurtamento adaptativo de um miisculo, causado pelo fato de o misculo permanecer na posicao
encurtada por um periodo prolongado. A diminui¢ao do comprimento € causada pela perda de
sarcomeros.

Hiper-reflexia Resposta excessiva ao reflexo extensor. A hiper-reflexia contribui freqiientemente para as
limitagoes do movimento em lesdes medulares espinhais incompletas. A hiper-reflexia geralmente
ndo interfere no movimento ativo ap6s acidentes vasculares cerebrais

Hiper-rigidez muscular Resisténcia excessiva a extensio muscular, independentemente de ser a extensao ativa ou passiva.
Produzida pela estimulagio neural aos misculos (contragdo muscular ativa) e/ou por alteragdes
no misculo (hiper-rigidez miopldstica: contratura, atrofia seletiva, de tipos especificos de fibras
musculares e ligagdes fracas actina-miosina)

Hiperatividade muscular Contragio muscular que é excessiva para a tarefa. Causada pela estimulagio neural excessiva
a0(s) musculo(s). Pode se dever a falta de habilidade na realizagdo da tarefa, ansiedade ou dor.

Tbénus muscular Grau de tensio no misculo em repouso. O tonus muscular é inado passi e e ndo é um
indicador da capacidade de movimento ativo.

Hiper-rigidez mioplastica Resisténcia excessiva a extensao muscular devido a alteragdes no musculo secundérias a uma
lesio do neurdnio motor superior. Produzido por contraturas e pelo aumento das ligagées fracas
de actina-miosina. Ap6s um acidente vascular cerebral a atrofia seletiva das fibras musculares tipo
II também contribui para a resisténcia excessiva.

Paresia Diminuico da capacidade de geragio do nivel de forca necessério para uma tarefa. Prevalente na
espinha bifida, em lesGes medulares espinhais e ap6s acidentes vasculares cerebrais.

Espasticidade 1. Resisténcia dependente da velocidade a extensao passiva.

2. Sindrome do neurdnio motor superior integral: paresia, hiper-rigidez mioplastica,
co-contragdo, hiper-reflexia. Esse significado ¢ fregiientemente usado por clinicos e é também
utilizado para des ndromes clinicas especificas, incluindo a paralisi
espéstica.

cerebral

rever

3. Hipertonia associada a hiper-reflexia (Essa defini¢ao nio é apoiada pela pesquisa, porque a
hipertonia e a hiper-reflexia sao independentes.)

Nota: Alguns desses termos também sio usados para descrever a outras 1 que ndo as lesdes do neurdnio motor

superior.
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Global Burden of St

5 million stroke deaths each year

2nd leading cause of death worldwide

>15 million nonfatal strokes each year

>50 million stroke/TIA survivors

Prof. Dr. Jodo Eduardo de Araujo

14



22/05/2020

A Public Health Crisis:
Stroke Prevalence Is on the

Rise

Prevalence of Stroke, Age 25-74, 1971-19594

3 - 1971-75
1976-80

“% 1988-91

= 1981-84

Percent of population

Black Male Female

NHLEI. Morbidity and Mortality: 1898 Chartbook on Cardiovascular, Lung and Blood

Diseases

Prof:. Dr. Jodo Eduardo de Araujo
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Evidence Base for Stroke Prevention
e e
Primary Secondary
Risk factors/condition Risk prevention prevention
Hypertension + +
Diabetes + -
Smoking +
Atrial fibrillation (AF) +
Alcohal +
Carotid stenosis +
Intracranial stenosis +
Antiplatelet therapy +
Elevated LDL cholesterol +
*Positive for stroke after myocardial infarction
Prof. Dr. Jodo Eduardo de Araujo
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Modifiable Risk Factors, Population Attributable
Risk, and Projected Number of Strokes Prevented

Population  Projected
Relative attributable strokes
Exposed risk risk prevented*

Hypertension 56% 2T 49% 360,000
Smoking 27% 15 12% 90,000
Atrial fibrillation 4% 36 9.4% 69,000
Heavy alcohol

consumption 7% 1.7 4.7% 34,000

on 731,000
¢k P8, Stroke

Blood Pressure Control Is Inadequate
in the United States

Millions of people

M Unaware

B Untreated

W Inadequately
treated

& <140/90 mm Hg
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Epidemiological Link Between Blood

Pressure and Incidence of Primary Stroke

Results from 7
prospective
observational
studies (843
strokes)

Stroke and usual
diastolic blood
pressure

(in & categories
defined by baseline
DBP)

ser 400,000 individuals
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0
75% of All Strokes Occur Among
H *
Normotensives
Nermotensives Hypertensives
(DBP <95 mm Hg) | (DBP =95 mm Hg)
200,000 250
B Number of
150,000 200 Individuals
150 —#- Number of
100,000 strokes
100
50,000 50 Results from 7
prospective
0-53 - observational studies
Baseline & N P & 8,0 405,000 individuals
DBP category Wil b QQ"\QQ 4 843 strokes
Averageusual 73 78 B4 91 88 105
DBP (mm Hg)
‘Definition of normmx was at a cutoff of 95 mm Hg diastolic. which is higher than present standards
J Hypevtens. 1934 opl 10):55-514
Prof. Dr. Jodo Eduardo de Araujo
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Treatment of Blood Pressure

« Increased BP increases risk of stroke
— 5 mm Hg (DBP) = 33% increase in stroke

» Blood pressure reduction of 5-6 mm Hg reduction DBP

(10-12 mm Hg SBP) reduces the risk of stroke by

35%-40%

The RISC Group. Larnc

Meal 8, MacMahen S. fype :1869-1873
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Long-term Risk of Stroke

Percentage of Patients Experiencing Stroke

After TIA

30 days 4% to 8%
1 year 12% to 13%
5 years 24% to 29%

Broderick J, et al, Stroke. 1998,29:415-421

After stroke

3% to 10%
10% to 14%
25% to 40%

22
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Causes and Consequences of
Endothelial Dysfunction

Vasospasm
{coronary, cerebral)
Heart failure

Reocclusion|

Diabetes \ I / Hypertension
Hyperhomo- / Reperfusion
Ry i
netion
Huperlipidem] ‘/V & Peripheral artery
e disease

Inflammatory disease
Atherosclerosls

Adapted from Rubanyi GM. J Cardicvasc Pharmacol. 1893;22(Suppl 4%:51-54

POSICIONAMENTOS
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Sempre forcar o paciente a se voltar para o lado

lesado

L

Prof. Dr: Jodo Eduardo de Araujo
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FIGURA 4.4 Vocé pode controlar o joelho e o
pé do paciente com seu joelho e seu pé, res

pectivamente.

£ Dr. Jodo Eduardo de Araujo
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Prevention of Shoulder Subluxation After Stroke With
Electrical Stimulation

Sandra L. Linn, MPhil; Malcolm H. Granat, PhD; Kennedy R. Lees, MB, ChB

Background and Purpose—Subluxation is a significant problem in poststroke hemiplegia, resulting in pain and loss of
function. Current treatments are not proved and not considered effective. It has been demonstrated that cyclical electrical
stimulation of the shoulder muscles can reduce existing subluxation. The purpose of this study was to determine whether
electrical stimulation could prevent subluxation in both the short and long terms.

Methods—A prospective, randomized controlled study was used to determine the efficacy of electrical stimulation in
preventing shoulder subluxation in patients after cerebrovascular accidents. Forty patients were selected and randomly
assigned to a control or treatment group. They had their first assessment within 48 hours of their stroke. and those in
the treatment group were immediately put on a regimen of electrical stimulation for 4 weeks. All patients were assessed
at 4 weeks after stroke and then again at 12 weeks after stroke. Assessments were made of shoulder subluxation, pain,
and motor control.

Results—The treatment group had significantly less subluxation and pain after the treatment period. but at the end of the
follow-up period there were no significant differences between the 2 groups.

Conclusions—Electrical stimulation can prevent shoulder subluxation. but this effect was not maintained after the
withdrawal of treatment. (Stroke. 1999:30:963-968.)

Prof. Dr: Jodo Eduardo de Araujo
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Neuromuscular Stimulation for Upper Extremity Motor and
Functional Recovery in Acute Hemiplegia

John Chae, MD; Francois Bethoux, MD: Theresa Bohinc. OTR: Loreen Dobos, PT:
Tina Davis, OTR:; Amy Friedl. OTR

Background and Purpose—The purpose of this study was to assess the efficacy of neuromuscular stimulation in enhancing
the upper extremty motor and functional recovery of acute stroke survivors.

Methods—Forty-six stroke survivors admitted to an inpatient rehabilitation unit were randomly assigned to receive either
neuromuscular stimulation or placebo. Twenty-eight subjects completed the study. The treatment group received surface
neuromuscular stimulation to produce wrist and finger extension exercises. The control group received placebo
stimulation over the paretic forearm. All subjects were treated 1 hour per day, for a total of 15 sessions. Outcomes were
assessed m a blinded manner with the upper extremity component of the Fugl-Meyer Motor Assessment and the
self-care component of the Functional Independence Measure at pretreatment, after treatment, and at 4 and 12 weeks
after treatment.

Results—The treatment subjects and control subjects had comparable baseline characteristics. Parametric analyses revealed
significantly greater gains in Fugl-Meyer scores for the treatment group after treatment (13.1 versus 6.5; P=0.05), at
4 weeks after treatment (17.9 versus 9.7; P=0.05), and at 12 weeks after treatment (20.6 versus 11.2; P=0.06).
Functional Independence Measure scores were not different between groups at any of the time periods (P>0.10).

Conclusions—Data suggest that neuromuscular stimulation enhances the upper extrenuty motor recovery of acute stroke
survivors. However, the sample size m this study was too small to detect any significant effect of neuromuscular
stimulation on self-care function. (Stroke. 1998;29:975-979.)

Prof. Dr: Jodo Eduardo de Araujo
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66 JD. Schaechier/ Progress in Neurobiology 73 (2004) 61-72
Table 1
Studies exammmng effects of motor therapy on motor and bramm fimction m stroke patients
Study Stroke patients (mumber Bramn mapping  Intervention Companizon
recovery phase, impairment  method
level)
Brouwer and Ambwry (1994) 10 Subacute-chrome ™S Weight-beanng Nommal control subjects
muld-moderate-severe
Carey et al. (2002) 10 Chronic nuld-moderats  MRI Index fimger tracking Randonuzed, cross-over
patient and normal
control groups
Hummelsheun et al. (1994) 15 Subacute-cluomc, severe TMS Manual stretching Retrospective nommal
control subject
Hummelsheim et al. (1995) 30 Subacute-chromc, ™S 5 Facilitation approaches Normal control subjects
nuld-moderate-zevere
Jang et al. (2003b) 4 Chrome, nuld-moderate MRI Functional upper lunb Patient unaffected upper
traming Lmb
Johansen-Berg et al. (2002b) 7 Clwonic, nuld-moderate  2MRI Modified Baseline period; patient
ind-induced fFected upper limb
movement therapy
Kopp et al. (1999) 4 Clwone, nuld-moderate EEG Constramt-induced Patient wnaffected upper
movement therapy limb
Levy et al. (2001) 2 Subacute-chrome, RI Constramt-induced None
nuld-moderate movement therapy
Liepert et al. (1998) 6 Clwome, nuld-moderate ™S Constramt-induced Patient unaffacted motor
movement therapy cortex
Liepert et al. (2000a) 9 Subacute, nuld-moderate  TMS Dexterity trainmg Baseline period
Liepert et al. (2000b) 13 Clromic, muld-moderate TMS -nduced Baseline penod; patient
movement therapy unaffectad motor cortex
Liepert ot al. (2001) 9 Subacute. nuld-moderate TMS Constramt-induced Baseline perod; patient
movement therapy unaffected motor cortex
Miyai et al (2002) 6 Subacute, severe ™S Facilitation Control techmique
Muellbacher et al. (2002) 7 Clrome, puld-moderate ™S Upper arm anesthenia Baseline period
Nelles et al (2001) 10 Subacute, zevere PET Functional upper b Confrol patient group:
framning normal control subjects
Schaechter et al. (2002) 4 Clrome, nuld-moderate MRI Constramt-induced Baseline penod; patient
movement therapy umaffectad upper hmb:
normal control subjects
Wittenberg et al (2003) 16 Chronic, TMS, PET Constramt-induced Control patient group:
muld-moderate movement therapy
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