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Mortalidade por doenças cerebrovasculares
no mundo de 2004 até 2030

AVC é a segunda causa de morte no mundo e 
a principal causa de incapacidade no adulto.



Principais Causas de Mortalidade no Brasil 
entre 2004 e 2013

Doenças isquêmicas do coração 86.791 84.945 90.644 92.568 95.777 96.386 99.955 103.486 104.397 106.788
Doenças cerebrovasculares 90.93 90.006 96.569 96.804 98.962 99.262 99.732 100.751 100.194 100.05
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AVC: enorme desafio de saúde pública

ÓBITOS

Infartos silenciosos
Internações múltiplas
Comorbidades

Infecções de repetição
Prejuízo laboral

Demência vascular
Incapacidade
Dependência funcional



Subtipos de AVC

5

Isquêmico Hemorrágico
80% dos casos 20% dos casos



Evidências Científicas nível 1A em 2022

q AAS na prevenção da recorrência precoce nas primeira 4 semanas.

q AAS e inibidor de P2Y12 para pacientes com AIT e AVC minor por 21 dias.

q Trombólise endovenosa até 4,5 horas do início dos sintomas.

q Tratamento endovascular para AVC por oclusão proximal.

q Craniectomia descompressiva para edema malígno por AVC extenso.

q Internação em Unidade de AVC.

Tratamento do AVC isquêmico agudo



Terapia NNT

Craniectomia descompressiva para AVC maligno de ACM 2

Desfibrilação para parada cardíaca 2,5

Trombectomia mecânica para AVC isquêmico entre 6-24h (DAWN) 2,8

Trombólise para AVC isquêmico entre 0-3h (NINDS) 8

Nebulização com Beta agonista e ipatropium para asma infantil 11

Trombólise para AVC isquêmico entre 3-4,5h (ECASS 3) 14

Angioplastia percutânea com stent para IAM com supra de ST 17

Trombólise para IAM com supra ST 33

Aspirina para IAM com elevação de ST 42

Antibióticos para prevenção de febre reumática 53

Cirurgia bariátrica para redução de mortalidade em obesos 77

A magnitude do efeito do tratamento do AVC isquêmico



(N Engl J Med 2008; 359:1317-1329)



Lancet 2010; 375: 1695–703

4,5 h 4,5 h

Benefícios e riscos do uso de trombolítico para AVC isquêmico de acordo com o 
tempo sintoma-agulha

Tempo é cérebro…



Cadeia de sobrevida do AVC

• Detecção
• Despacho
• Destino
• Departamento de Emergência
• Dados
• Decisão
• Droga / Dispositivo
• Depois
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29 de Outubro
Dia Mundial de Combate ao AVC

SINAIS DE ALERTA PARA AVC
• Fraqueza ou dormência súbitas em um lado do 

corpo
• Confusão, dificuldade pra falar ou entender
• Dificuldade súbita para enxergar com um ou 

ambos os olhos
• Dificuldade súbita para andar, tontura ou 

incoordenação
• Cefaléia intensa e súbita sem causa aparente
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Detecção



Atendimento pre-hospitalar
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DESTINO
Equação regional de regulação do paciente com AVC agudo



Helicopter Transport of Stroke Patients and Its Influence on
Thrombolysis Rates

Data From the Austrian Stroke Unit Registry

Veronika Reiner-Deitemyer, MD; Yvonne Teuschl, PhD; Karl Matz, MD; Martina Reiter, MD;
Raoul Eckhardt, MD; Leonhard Seyfang, MSc; Claudia Tatschl, MD; Michael Brainin, MD;

for the Austrian Stroke Unit Registry Collaborators

Background and Purpose—Acute stroke management requires minimization of prehospital time. This study addresses the
value of helicopter transport compared with other means of transportation to a stroke unit and compares their rates of
thrombolysis on a nationwide basis.

Methods—Prospective data collection and prespecified evaluation of data from 32 stroke units between 2003 and 2009
were used. We distinguished between patients transported either directly to a stroke unit or transferred indirectly via a
peripheral hospital. Thus, there were 6 transport groups: helicopter emergency service (HEMS) direct and indirect,
ambulance accompanied by an emergency physician direct and indirect, and ambulance without physician direct and
indirect. Demographic and clinical factors, time delays, and rates of thrombolysis of patients transported by helicopter
were compared with factors of patients transported otherwise.

Results—Of 21 712 ischemic stroke patients, 905 patients (4.1%) were transported by helicopter. Of these, 752 patients
(3.4%) were transported by direct HEMS, and 153 patients (0.7%) were transported by indirect HEMS. Thrombolysis
rates were highest for HEMS (24% direct, 29% indirect) transport, followed by ambulance accompanied by an
emergency physician (18% direct, 15% indirect). The probability of receiving thrombolysis was highest for indirect
HEMS transport (OR 3.6, 2.2–6.0), followed by indirect ambulance accompanied by an emergency physician transport
(OR 1.5, 1.1–1.9). The shortest times, 90 minutes or less from stroke onset to hospital arrival, were achieved with direct
AMBP and direct HEMS transport.

Conclusions—The shortest hospital arrival times and highest thrombolysis rates were seen in ischemic stroke patients
transported by helicopter. (Stroke. 2011;42:1295-1300.)

Key Words: air ambulance ! emergency medical service ! acute care ! acute stroke ! stroke unit
! prehospital time ! thrombolysis

Thrombolytic therapy in patients with ischemic stroke has
been recommended for use within 4 and a half hours.1

Therefore, minimization of prehospital time delays is a most
critical issue in acute stroke management. In some instances,
when ground transport is considered too time-consuming,
patients are transported by helicopter to minimize prehospital
delays. Helicopter transport is thus used either in rural areas,
or in very large cities with chronic traffic congestion in order
to provide rapid transfer to a tertiary care center (stroke unit).
A helicopter-based transport system can link a rural region to
a stroke center and promote access to thrombolytic therapy.2

The increased costs of using helicopter transfer are small
relative to the significant potential savings in rehabilitation
and nursing home costs associated with stroke treatment.3,4

Until now, experience has been very limited regarding
helicopter transport in association with acute stroke manage-

ment. Most studies are based on small numbers of helicopter
transports only to single centers.2,5–7 A systematic search in
MEDLINE with the key words helicopter, acute stroke, time
delays, and thrombolysis identified 11 studies on this subject
(Table 1). All studies were performed in the United States.
The number of helicopter transports ranged from 24 to 123.
Several studies dealt with the reduction of time delays
in prehospital management.2,4,6,7,8,10 However, rates of
thrombolysis in association with helicopter transport have
been documented in only 3 of the 11 studies.2,5,9 Larger trials
are needed to test the superiority of helicopter transport for
stroke patients.

This study was aimed at including a large number of
helicopter-transported ischemic stroke patients (n!905)
treated within a national network of stroke units. The specific
questions of this study were to find out whether helicopter

Received October 5, 2010; accepted December 8, 2010.
From the Center of Clinical Neurosciences, Danube University Krems and Department of Neurology, Danube Clinic Tulln, Austria.
Correspondence to Prof. Michael Brainin, MD, FESO, FAHA, Center of Clinical Neurosciences, Danube University Krems, Dr.-Karl-Dorrek-Str. 30,

A-3500 Krems, Austria. E-mail michael.brainin@donau-uni.ac.at
© 2011 American Heart Association, Inc.
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HEMS transport. Only in these 2 transport groups did more
than 70% of patients (Table 3) arrive within 2 hours of stroke
onset; in the other groups, far fewer patients came within 2
hours. Direct transports were always faster than were indirect
transports. The shortest door-to-needle times (Table 3; 40
minutes or less) were recorded for patients transported by
indirect HEMS and indirect AMBP transport.

The most striking result of this analysis was the high rates
of thrombolysis in patients transported by helicopter (Figure).
Of 21 712 ischemic stroke patients, 2501 patients received
thrombolysis. In the direct HEMS group, 180 of 745 patients
(24%) were treated with thrombolytic therapy; in the indirect

HEMS group, the rate of thrombolysis was even higher at
29% (44 of 153 patients were treated with thrombolytic
agents). In the AMBP group, rates of thrombolysis were 18%
and 15% (direct and indirect transport, respectively). In the
other groups, rates were far lower.

Accordingly, the probability of receiving thrombolysis
calculated in a multivariate regression model (Table 4) was
highest for indirect HEMS (OR 3.6, 2.2–6.0), followed by
indirect AMBP transport (OR 1.5, 1.1–1.9) and direct HEMS
(OR 1.3, 1.0–1.6), compared with direct AMB transport. The
strongest predictor for likelihood of receiving thrombolysis
was stroke severity. Time intervals (if known) longer than
120 minutes from stroke onset to admittance as well as age older
than 70 years were negative predictors for thrombolysis. Addi-
tional significant negative predictors were previous stroke and
more than 1 point on the modified Rankin scale before stroke.
Sex did not turn out to be a significant predictor.

Discussion
Our prospective observational cohort study is the first study
based on large numbers of helicopter transports to investigate
the effectiveness of helicopter transport regarding prehospital
management of ischemic stroke patients and subsequent
time-dependent therapy with thrombolysis. Although only
4% of ischemic stroke patients (905 helicopter transports of
21 712 total transports) were transported by helicopter, this
transport mode has been shown to be the most efficacious
regarding rates of thrombolysis, especially when patients
were transported by helicopter from a peripheral hospital
without a stroke unit.

In our study, transport times were similar for direct
helicopter transport and direct ambulance transport, provided
the ambulance was equipped with an emergency physician.
Similarly, Svenson et al10 showed that transport time was
shorter for helicopter transport, but average helicopter trans-
port was as fast as the best ground transport. Diazet al15

compared helicopter transport times with ground transport
times and showed that only at distances greater than 10 miles
was air transport faster than simultaneously dispatched
ground transport. Individual time savings for helicopter

Table 3. Pre- and Intra-Hospital Times of Ischemic Stroke Patients According to Transport Mode

Transport Mode

Time From Stroke Onset
to Admittance (m)

N!13 329*
Door-to-Needle Time (m)

N!2086*
Arrival Within 2 h (N)

N!13 329*

Median
Interquartile

Range Median
Interquartile

Range
Arrival Within

2 h/Total %

HEMS direct† 90 60–125 45 30–60 389/524 74.2

HEMS indirect‡ 175 105–257 30 10–68 38/111 34.2

AMBP direct 85 60–145 48 35–70 2668/3794 70.3

AMBP indirect 162 90–348 40 15–73 280/708 39.5

AMB direct 120 65–274 50 35–74 3499/6767 51.7

AMB indirect 240 125–540 46 25–75 351/1425 24.6

HEMS indicates helicopter emergency service; AMBP, ambulance with accompanying physician; AMB, ambulance
without accompanying physician.

*Due to missing values, data are reduced from a total of 21 712 ischemic stoke patients to 13 329 and 2 086.
†“Direct” refers to patients transported directly to a center with a stroke unit.
‡“Indirect” refers to patients transferred from another hospital to a center with a stroke unit.

Figure. Percentages of thrombolyzed patients according to
transport mode. HEMS indicates helicopter emergency service;
AMBP, ambulance with accompanying physician; AMB, ambu-
lance without accompanying physician. “Direct” (black column)
refers to patients transported directly to a center with a stroke
unit. “Indirect” (gray column) refers to patients transferred from
another hospital to a center with a stroke unit.

1298 Stroke May 2011

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 10, 2018

Helicopter Transport of Stroke Patients and Its Influence on
Thrombolysis Rates

Data From the Austrian Stroke Unit Registry

Veronika Reiner-Deitemyer, MD; Yvonne Teuschl, PhD; Karl Matz, MD; Martina Reiter, MD;
Raoul Eckhardt, MD; Leonhard Seyfang, MSc; Claudia Tatschl, MD; Michael Brainin, MD;

for the Austrian Stroke Unit Registry Collaborators

Background and Purpose—Acute stroke management requires minimization of prehospital time. This study addresses the
value of helicopter transport compared with other means of transportation to a stroke unit and compares their rates of
thrombolysis on a nationwide basis.

Methods—Prospective data collection and prespecified evaluation of data from 32 stroke units between 2003 and 2009
were used. We distinguished between patients transported either directly to a stroke unit or transferred indirectly via a
peripheral hospital. Thus, there were 6 transport groups: helicopter emergency service (HEMS) direct and indirect,
ambulance accompanied by an emergency physician direct and indirect, and ambulance without physician direct and
indirect. Demographic and clinical factors, time delays, and rates of thrombolysis of patients transported by helicopter
were compared with factors of patients transported otherwise.

Results—Of 21 712 ischemic stroke patients, 905 patients (4.1%) were transported by helicopter. Of these, 752 patients
(3.4%) were transported by direct HEMS, and 153 patients (0.7%) were transported by indirect HEMS. Thrombolysis
rates were highest for HEMS (24% direct, 29% indirect) transport, followed by ambulance accompanied by an
emergency physician (18% direct, 15% indirect). The probability of receiving thrombolysis was highest for indirect
HEMS transport (OR 3.6, 2.2–6.0), followed by indirect ambulance accompanied by an emergency physician transport
(OR 1.5, 1.1–1.9). The shortest times, 90 minutes or less from stroke onset to hospital arrival, were achieved with direct
AMBP and direct HEMS transport.

Conclusions—The shortest hospital arrival times and highest thrombolysis rates were seen in ischemic stroke patients
transported by helicopter. (Stroke. 2011;42:1295-1300.)

Key Words: air ambulance ! emergency medical service ! acute care ! acute stroke ! stroke unit
! prehospital time ! thrombolysis

Thrombolytic therapy in patients with ischemic stroke has
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Therefore, minimization of prehospital time delays is a most
critical issue in acute stroke management. In some instances,
when ground transport is considered too time-consuming,
patients are transported by helicopter to minimize prehospital
delays. Helicopter transport is thus used either in rural areas,
or in very large cities with chronic traffic congestion in order
to provide rapid transfer to a tertiary care center (stroke unit).
A helicopter-based transport system can link a rural region to
a stroke center and promote access to thrombolytic therapy.2

The increased costs of using helicopter transfer are small
relative to the significant potential savings in rehabilitation
and nursing home costs associated with stroke treatment.3,4

Until now, experience has been very limited regarding
helicopter transport in association with acute stroke manage-

ment. Most studies are based on small numbers of helicopter
transports only to single centers.2,5–7 A systematic search in
MEDLINE with the key words helicopter, acute stroke, time
delays, and thrombolysis identified 11 studies on this subject
(Table 1). All studies were performed in the United States.
The number of helicopter transports ranged from 24 to 123.
Several studies dealt with the reduction of time delays
in prehospital management.2,4,6,7,8,10 However, rates of
thrombolysis in association with helicopter transport have
been documented in only 3 of the 11 studies.2,5,9 Larger trials
are needed to test the superiority of helicopter transport for
stroke patients.

This study was aimed at including a large number of
helicopter-transported ischemic stroke patients (n!905)
treated within a national network of stroke units. The specific
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Unidade de AVC Móvel e 
Trombólise pré-hospitalar



JAMA 2021 Feb 2;325(5):454-466

• Mais propensos a receber terapia trombolítica (60% vs 48%) 
• Teve um tempo menor para o tratamento (50 vs 70 min; P < 0,01 para ambos)
• Melhora nos escores modificados da escala Rankín (mRS) em 3 meses (P < 0,001). 

Unidade de AVC Móvel e 
Trombólise pré-hospitalar



Telemedicina móvel para AVC

RNPAVC                                                                                                                                                                                                Relatório  
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Stroke is the leading cause of disability worldwide1 and 
the first or second cause of death in most low- and mid-

dle-income countries.2 Despite the fact that the evidence for 
intravenous thrombolysis dates back to 1995,3 only a small 
number of patients receive this treatment, with huge dispari-
ties on the use of tPA (tissue-type plasminogen activator) for 
acute ischemic stroke (AIS) among different countries and 

even across distinct regions within the same country.4 Such 
inequality is much higher in low- and middle-income coun-
tries because of, among other reasons, the lack of neurologists 
trained to assist acute stroke patients and the scarce economic 
resources to pay for neurological care in the emergency de-
partment (ED) in a full-time schedule 24 hours a day, 7 days a 
week.5 One of the main challenges to remote acute stroke care 

Background and Purpose—The increasing demand and shortage of experts to evaluate and treat acute stroke patients has led to 
the development of remote communication tools to aid stroke management. We aimed to evaluate the JOIN App smartphone 
system—a low-cost tool for rapid clinical and neuroimaging data sharing to expedite decision-making in stroke.

Methods—Consecutive acute ischemic stroke patients treated at a University Hospital in Brazil from December 2014 to 
December 2015 were evaluated. The analysis included all patients presenting with acute ischemic stroke who underwent 
initial evaluation by neurology residents followed by JOIN teleconsultation with a stroke neurologist on call for 
management decisions. An expert panel of stroke neurologists and neuroradiologists revised all cases using a standard 
Picture Archiving and Communication System imaging workstation within 24 hours and analyzed the decision made with 
remote assistance during the emergency setting.

Results—A total of 720 stroke codes were evaluated with 442 acute ischemic stroke qualifying. Seventy-eight (18%) patients 
were treated with intravenous thrombolysis. The main reasons for tPA (tissue-type plasminogen activator) exclusion were 
symptom onset >4.5 hours (n=295; 67%) and hypodense middle cerebral artery territory area >1/3 (n=31; 7%). The agreement 
rates between Picture Archiving and Communication System versus JOIN-based thrombolysis decisions were 100% for the 
stroke (unblinded) and 99.3% for the neuroradiologist (blinded) experts. The use of the application resulted in a significant 
reduction in the door-to-needle times across the pre- versus postimplementation periods (median, 90 [interquartile range, 
75–106] versus 63 [interquartile range, 61–117] minutes; P=0.03). The rates of 90-day excellent outcomes (modified Rankin 
Scale, 0–1) were 51.3%; 90-day mortality, 2.6%; and symptomatic intracranial hemorrhage, 3.8%.

Conclusions—The JOIN smartphone system allows rapid sharing of clinical and imaging data to facilitate decisions for 
stroke treatment. The remote application-based decisions seem to be as accurate as the physical presence of stroke 
experts and might lead to faster times to treatment. This system represents an easily implementable low-cost telemedicine 
solution for centers that cannot afford the full-time presence of stroke specialists.   (Stroke. 2020;51:00-00. DOI: 10.1161/
STROKEAHA.119.026727.)

Key Words: Brazil ◼ decision-making ◼ humans ◼ stroke ◼ telemedicine
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12 months immediately preceding the implementation of the JOIN 
system and (2) the rates of the excellent outcome across patients 
treated via JOIN-based decisions versus data from the literature.

The safety end points included the rates of symptomatic intracra-
nial hemorrhage (SICH) and 90-day mortality. SICH was evaluated 
in a CT scan performed 24 to 36 hours after thrombolysis, and it was 
defined as the SITS-MOST (Safe Implementation of Thrombolysis in 
Stroke-Monitoring Study) criteria (deterioration in NIHSS score ≥4 
points from baseline and type 2 intraparenchymal hemorrhage in a 
follow-up CT scan).14

Statistical Analysis
Comparisons between categorical variables were made using χ2 or 
Fisher exact tests. Student t test or Mann-Whitney U test were used 
for continuous variables. The interrater agreement was quantified 
by the Kappa (κ) statistic. A P of 0.05 was considered significant. 
Data were analyzed using SPSS for Windows, version 20 (SPSS, Inc, 
Chicago, IL).

Ethical Considerations
All patients with stroke who were admitted to the ED at the HCPA 
have signed consent form for data collection and analysis. The study 
protocol was approved by the local institutional review board.

Results
During the study period, 720 patients with suspected acute 
stroke were evaluated at the HCPA ED. In 84% of the overall 
cases, patients were initially assessed by neurology residents 
via JOIN-based teleconsultation with a stroke neurologist to 
aid in the treatment decision-making process including the 
indication for intravenous thrombolysis in AIS, surgery in 
hemorrhagic strokes, and decompressive craniectomy in ma-
lignant MCA infarctions. Of the 720 patients, 45 patients pre-
sented with transient ischemic attacks, 50 with hemorrhagic 
strokes, and 92 with stroke mimics or other cerebrovascular 
diseases. Ninety-one patients were diagnosed with an AIS 
but were not assessed via JOIN-based teleconsultation. Thus, 
442 patients met the study inclusion criteria (Figure 2). The 

baseline characteristics of 442 AIS patients with JOIN acti-
vation are presented in Table 1. Their mean age was 62±15 
years; 50% were woman; in 30%, the etiology of stroke was 
cardioembolic, and 12% showed hyperdense arterial sign 
(MCA or basilar artery) on the baseline CT scan, all of them 
identified using PACS or JOIN.

The main reasons for exclusion from thrombolytic therapy 
were the time window >4.5 hours (67%) and hypodensity 
involving >1/3 of the MCA territory (7%; Table 2). Seventy-
eight patients of the 422 AIS received thrombolytic therapy 
corresponding to 18% of the overall AIS and 53% of those 
patients arriving <4.5 hours from symptom onset. Among the 
147 patients with AIS who arrived <4.5 hours, the main cause 
of exclusion was a large territory infarct on CT (21%).

In terms of the primary end point, the decision to treat 
patients with tPA based on real-time smartphone system image 
was not different than the expert analysis of the imaging stud-
ies in the workstation. In no case, the decision would have been 

Figure 1. JOIN App functions. DICOM indicates Digital Imaging and Communications in Medicine.

Figure 2. Flowchart of the patients included in the study. ICH indicates 
intracranial hemorrhage; MCA, middle cerebral artery; TIA, transient is-
chemic attack; and tPA, tissue-type plasminogen activator.

Downloaded from http://ahajournals.org by on December 19, 2019
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Atendimento hospitalar do paciente 
com AVC hiperagudo
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Atendimento Hospitalar

Metas de Tempo

• Porta à avaliação médica:   10min
• Porta ao final do TC:   25 min
• Porta ao laudo do TC:   45 min
• Porta ao inicio da infusão:   60 min
• Porta à avaliação por neurologista: 15 min
• Porta à avaliação do neurocirurgião: 2 hrs
• Admissão em CTI:    3 hrs



Atendimento Hospitalar

PASSOS CRÍTICOS PARA REDUÇÃO DO TEMPO PORTA-AGULHA

q  Pre-notificação pelo pré-hospitalar

q  Direto da ambulância para a TC

q  Exames point-of-care (Glicemia e TP)

q  Trombólise na mesa da TC

q  Bolus de TPA antes do processamento da neuroimagem avançada

q  Paciente com LVO vão direto da mesa da TC para angiosuite



AVC HEMORRÁGICO

TC fase aguda

HEMATOMA SUBDURAL



50 min 3 horas 25 horas

Brott et al. NEJM 2000



Chance de recanalização com tPA EV 
por sítio de obstrução

Taxa de recanalização
de oclusões proximais

20 %

Rha JH et al. Stroke 2007
Saqqur M et al. Stroke 2007
Bhatia R et al. Stroke 2010



Trombectomia 
Mecânica
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Randomization of EndoVascular Treatment with Stent-retriever and/or 
thromboaspiration vs. Best Medical Therapy in Acute Ischemic Stroke 

due to Large VEssel OcclusioN Trial (RESILIENT): Final Results of the 
First Thrombectomy Trial in a Developing Country
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Study Design

Study Design Multi-center, prospective, randomized, open, blinded endpoint (PROBE), 
controlled trial

Patient Population • Acute ischemic stroke (AIS) with large vessel occlusion
• Pre-stroke functional disability (mRS ≤ 1)
• Able to be randomized between 8 hours after time last known well
• Baseline NIHSS score prior to randomization ≥8 points
• ASPECTS score of ≥6 on CT, or ≥5  on DWI MRI  
• The use of CTP or MRI was optional 

Target Vessel Intracranial ICA, M1 segment of the MCA

Randomization 1:1 Solitaire and/or Penumbra + Medical Management vs. Medical Management 
alone

Sites 20 Stroke Centers in Brazil

Sample Size 690 subjects

Follow-up 24 hours, Discharge and Day 90
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Primary outcome

unadjusted OR: 2.02, 95%CI [1.26 - 3.24], p = 0.004
adjusted OR: 2.28, 95%CI [1.41 - 3.70], p = 0.001

Ordinal analysis (shift analysis) for modified Rankin score at 90 days

Thrombectomy

Clinical Treatment
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BACKGROUND
Randomized trials involving patients with stroke have established that outcomes 
are improved with the use of thrombectomy for large-vessel occlusion. These trials 
were performed in high-resource countries and have had limited effects on medi-
cal practice in low- and middle-income countries.

METHODS
We studied the safety and efficacy of thrombectomy in the public health system 
of Brazil. In 12 public hospitals, patients with a proximal intracranial occlusion in 
the anterior circulation that could be treated within 8 hours after the onset of 
stroke symptoms were randomly assigned in a 1:1 ratio to receive standard care 
plus mechanical thrombectomy (thrombectomy group) or standard care alone 
(control group). The primary outcome was the score on the modified Rankin scale 
(range, 0 [no symptoms] to 6 [death]) at 90 days.

RESULTS
A total of 300 patients were enrolled, including 79 who had undergone thrombec-
tomy during an open-label roll-in period. Approximately 70% in the two groups 
received intravenous alteplase. The trial was stopped early because of efficacy 
when 221 of a planned 690 patients had undergone randomization (111 to the 
thrombectomy group and 110 to the control group). The common odds ratio for a 
better distribution of scores on the modified Rankin scale at 90 days was 2.28 
(95% confidence interval [CI], 1.41 to 3.69; P = 0.001), favoring thrombectomy. The 
percentage of patients with a score on the modified Rankin scale of 0 to 2, signi-
fying an absence of or minor neurologic deficit, was 35.1% in the thrombectomy 
group and 20.0% in the control group (difference, 15.1 percentage points; 95% CI, 
2.6 to 27.6). Asymptomatic intracranial hemorrhage occurred in 51.4% of the pa-
tients in the thrombectomy group and 24.5% of those in the control group; symp-
tomatic intracranial hemorrhage occurred in 4.5% of the patients in each group.

CONCLUSIONS
In this randomized trial conducted in the public health care system of Brazil, 
endovascular treatment within 8 hours after the onset of stroke symptoms in con-
junction with standard care resulted in better functional outcomes at 90 days than 
standard care alone. (Funded by the Brazilian Ministry of Health; RESILIENT 
ClinicalTrials.gov number, NCT02216643.)
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DAWN Trial
• Estudo multicentrico randomizado, controlado, desfecho cego
• 206 paciente com AVCi e oclusão proximal de M1
• Início dos sintomas do AVC < 24h
• Selecionados por Neuroimagem Multimodal (RAPID ™) e clinical core mismatch 

ajustado pra idade
• Trombectomia mecânica x tratamento clínico (sem rTPA)
• Desfecho primário: POSITIVO para superioridade (p<0.0001)

NNT: 2.0
mRS 0-2: 
– 48,6% com trombectomia
– 13,1% com tratamento clínico
– NNT: 2.8

Nogueira R et al. NEJM 2017
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Trombectomia Mecânica

Extended Time WindowMechanical Thrombectomy for Acute
Stroke in Brazil

Mayara Thays Beckhauser,* Luis Henrique Castro-Afonso,†
Francisco Antunes Dias,* Guilherme Seizem Nakiri,†
Lucas Moretti Monsignore,† Rui Kleber Martins Filho,*

Millene Rodrigues Camilo,* Frederico Fernandes Al!essio Alves,*
Milena Libardi,* Guilherme Riccioppo Rodrigues,*

Octavio Marques Pontes-Neto,*,1 and Daniel Giansante Abud,*,1

Background: Mechanical thrombectomy (MT) is the standard of care for acute
ischemic stroke (AIS) caused by large vessel occlusion of the anterior circula-
tion within 6 hours of symptoms onset and can be performed with an extended
window up to 24 hours in selected patients. Nevertheless, the outcomes of
MT with extended window are unknown in developing countries.
Objective: Explore the safety and efficacy of MT for AIS performed beyond 6 hours
from symptoms onset in Brazil. Methods: We reviewed data from AIS patients
treated with MT beyond 6 hours of stroke onset, from 2015 to 2018 in a Brazilian
public hospital. Patients had an occlusion of the intracranial internal carotid
artery and/or proximal segment of the middle cerebral artery. CT Perfusion mis-
match was evaluated using the RAPID! software. We evaluated the modified
Rankin scale (mRS) and mortality at 90 days, and rate of symptomatic intracranial
hemorrhage (sICH). Results: Fifty-four patients were included, with a mean age of
65.6 § 16.1 years, 55.6% were male, and the median NIHSS score at presentation
was 17. Successful recanalization (TICI 2b to 3) was obtained in 92.6% of patients
and sICH rate was 11.1%. Overall, 34% of the patients had a good outcome (mRS
!2) at 90 days and the mortality rate was 20.3%. Conclusion: Our study, the first
series of MT for AIS treated with extended window reported in Latin America,
shows that MT can be performed with safety and lead to adequate functional out-
comes in this context. Further studies should explore the barriers to broad imple-
mentation of MT for AIS in Latin America.
KeyWords: Stroke—Thrombectomy—Thrombolytic therapy—Tissue plasminogen
activator
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From the *Department of Neurosciences and Behavioral Sciences, Ribeir~ao Preto Medical School, University of S~ao Paulo, Ribeir~ao Preto, Brazil;
and †Interventional Neuroradiology Division, Department of Radiology, Hematology and Oncology, Hospital das Clínicas, Ribeir~ao Preto Medical
School, University of S~ao Paulo, Ribeir~ao Preto, Brazil.
Received March 27, 2020; revision received June 2, 2020; accepted July 5, 2020.
Address correspondence to Octavio Marques Pontes-Neto, MD, PhD, Centro de Estudos - R. Bernardino de Campos, 1000, Centro, Ribeir~ao

Preto, SP, 14015-130, Brazil E-mail: opontesneto@fmrp.usp.br.
1Both authors equally contributed as last authors of this manuscript.
1052-3057/$ - see front matter
© 2020 Published by Elsevier Inc.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105134

Journal of Stroke and Cerebrovascular Diseases, Vol. 29, No. 00 (), 2020: 105134 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0 1 2 3 4 5 ou 6

8           3          7                    11                         11                         13         

10              16                    18                  15                18                      22

9                  22                       17                13              13                     25n=107

n=92

n=53

Escala modificada de Rankin

Pacientes

Journal of Stroke and Cerebrovascular Diseases, 2020



Trombolise Intra-arterialExperiência de Ribeirão Preto
Trombectomia Mecânica

International Journal of Stroke, 2020

Research

Performance evolution over 645 acute
stroke thrombectomies in a public
Brazilian healthcare institution

Luı́s H de Castro-Afonso1 , Guilherme S Nakiri1,
Vitor R Fornazari1, Thiago G Abud1,2, Lucas M Monsignore1,
Guilherme B Pazuello1, Francisco A Dias3 ,
Rui K do Vale Martins-Filho3, Millene R Camilo3,
Frederico F Aléssio-Alves3, Soraia CR Fábio3,
Antônio Pazin-Filho4, Octávio M Pontes-Neto3 and
Daniel G Abud1

Abstract
Background: Assessment of the impact of the thrombectomy learning curve on clinical outcomes is essential for
developing healthcare system protocols.

Aims: The aim of this study was to assess the effect of thrombectomy case volume on procedural and clinical outcomes
in a Brazilian registry.

Methods: A total of 645 patients with acute ischemic stroke treated by thrombectomy were included in the analysis.
Patients were divided into two groups regarding the period of treatment: the early period group and the late period
group.

Results: In the adjusted analysis, treatment in the late period was an independent predictor of recanalization (odds ratio
1.91, 95% CI 1.28–2.86) and excellent neurologic outcomes at three months (odds ratio 1.77, 95% CI 1.04–3.01).
Treatment in the late period had no significant association with mortality (odds ratio 0.88, 95% CI 0.55–1.41).

Conclusions: An increase in thrombectomy case volume for the treatment of AIS over time was an independent
predictor of recanalization and excellent neurologic outcome.

Keywords
Thrombectomy, acute ischemic stroke, learning curve, volume of procedures, recanalization, large vessel occlusion
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Introduction

In recent years, thrombectomy was established as a
standard treatment of acute ischemic stroke (AIS)
caused by large vessel occlusion.1 As a result of this
new paradigm, healthcare systems around the world
had to provide this treatment modality. However,
developing countries faced major difficulties keeping
up with the high costs of stroke treatment progres-
sion.2,3 The inconstancy in thrombectomy availability
in Brazilian healthcare sectors has raised concerns, as
high case volume has been associated with improved
outcomes for thrombectomy in high-income coun-
tries.1,4–6 Whether there is an impact of thrombectomy
case volume on clinical outcomes in developing nations
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In 2011, our institution started destinating part of its
budget for thrombectomy. Since then, the number of
thrombectomy procedures has progressively increased
(Figure 1). In 2016, a sharp curve was observed in the
number of thrombectomies, which guided the rationale
of this study to split the analyzed population into two
groups, those treated before and after the case volume
increase, respectively, representative of the early period
and late period.

In continuity with the relevant data recently regis-
tered by the RESILIENT study,3 the present study
aimed to provide further information regarding the

effects of thrombectomy on clinical outcomes, assessing
the role of the learning curve and volume of proced-
ures, in a developing country’s real-world situation.
This study was the first to analyze the effect of case
volume as an additional landmark for stroke care on
the clinical outcomes of patients who underwent mech-
anical thrombectomy for acute stroke treatment in a
developing country.

In the adjusted analysis, treatment in the late period
was an independent predictor of both recanalization
and excellent outcomes (Table 3). Regarding mortality
at three months, despite the lower mortality rate in the

Table 3. Continued.

Univariate (unadjusted) Multivariate (adjusted)

Odds Ratio (95% CI) p value Odds Ratio (95% CI) p value

Posterior circulation 2.40 (1.48–3.91) <0.001 1.74 (0.89–3.39) 0.101

Number of passes 1.25 (0.15–1.37) <0.001 1.12 (0.99–1.27) 0.059

sICH 5.84 (3.26–10.45) <0.001 4.58 (2.29–9.12) <0.001

eTICI 0–2a 3.90 (2.45–6.19) <0.001 2.88 (1.49–5.56) 0.002

sICH: symptomatic intracranial hemorrhage.

Figure 1. Percentage of thrombectomies by year of a total of 657 procedures.
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late period group than in the early period in the com-
parative and unadjusted analyses, no association was
found after adjustment (Table 3).

Three previous large studies in the ‘‘poststent retrie-
ver’’ era assessed thrombectomy case volume and out-
comes.4–6 In a study assessing a large multicenter
database in the US, Rinaldo et al.4 observed signifi-
cantly higher mortality in low-volume centers (<27
cases), than in medium- (!27–<132 cases), or high-
volume (!132 cases) centers. However, the mortality
rates between the medium (14.9%) and high-volume
(9.8%) centers did not significantly differ. The results
of mortality in the present study were similar to the
results of Rinaldo et al.4 if we consider the early and
late groups as medium- and high-volume centers,
respectively.

In another multicenter study, Nogueira et al.5

divided the centers into low-volume (1–23 cases/year),
medium-volume (24–48 cases/year), and high-volume
(>48 cases/year) centers, and the results were similar
to the results of the present study. Nogueira et al.5

found no significant differences in sICH or 90-day mor-
tality and demonstrated significantly increased likeli-
hoods of achieving a good outcome in high- versus
low-volume and medium- versus low-volume centers.

In a multicenter South Korean study, Kim et al.6

found that the thrombectomy volume was independ-
ently associated with recanalization and good out-
comes. The authors showed, as in the present study,
that the procedure volume was not an independent pre-
dictor for either sICH or mortality.

The RESILIENT protocol included participating
centers that had an initial experience with

thrombectomy.3 Before randomization, each center
had to perform at least five thrombectomy procedures
(roll-in phase). Considering that the present study
included a real-world population and posterior circula-
tion strokes, the results of the interventional arm of the
RESILIENT study were relatively similar to the results
of the early period group in this study, in terms of TICI
2b/3 (76% vs. 75.2%) and mRS 0–2 (35.1% vs. 33%),
respectively. However, compared to those of the
RESILIENT study, the results obtained in the late
period of the present study were superior regarding
rates of recanalization (76% vs. 90.6%) and good
neurologic outcomes (35.1 vs. 46%), respectively. This
comparison reinforces the positive effects of a thromb-
ectomy case volume increase on outcomes.

In the present study, when plotting the main out-
comes over time, the number of procedures and pri-
mary endpoints (recanalization and a good outcome)
had linear progressions during the nine-year period.
A linear reduction in mortality was also observed
(Figures 1 and 2). High rates of both recanalization
and good neurologic outcomes were achieved in 2018,
when the annual number of thrombectomies reached
139 (mean 28 cases per physician). Interestingly, in
the first two years of the study, a relatively high reca-
nalization rate was registered (Figure 1). This might be
explained because, at that time, our team included only
selected cases. Moreover, the small sample of throm-
bectomies at the beginning of the experience
(44 cases—6.7%) is susceptible to bias compared to
the large sample of the last three years of the series.

The limitations of this study were its retrospective
design and the lack of information about important

Figure 2. Percentage of outcomes (Y axis) by year (X axis). (sICH) symptomatic intracranial hemorrhage; (eTICI) expanded

Treatment In Cerebral Ischemia; (mRS) modified Rankin Scale.
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• Equipe interdisciplinar treinada

• Espaço físico exclusivo destinado a pacientes com AVC

• Diminui do risco relativo de morte em 18%.

• Redução do risco relativo de dependencia funcional em 29%.

• Redução do custo hospitalar médio do AVC em 14,9%.

• Impacto no tratamento semelhante ao do tPA    

• Impacto maior do que do Time de AVC isolado   

• Recomendação AHA/ASA com nível  de evidência 1A.
 

Stroke Unit Trialists Collaboration. BMJ 1997
Ronning et al. Stroke 1998

Jorgensen et al. Stroke 1999
Kalra et al. Lancet 2000
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COCHRANE REVIEW - MORTALIDADE
Taxa de mortalidade

 U-AVC x Enfermaria comum

Cochrane, 2013.



MORTALIDADE
U-AVC MISTA x TIME DE AVC

COCHRANE REVIEW 

Cochrane, 2013.
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Prevenção de complicações





Linha de Cuidado ao AVC

REGULAMENTAÇÃO DOS CENTROS DE AVC PORTARIA No. 665



Componentes da linha de cuidado do AVC

ü  Unidades de atenção básica à saúde
ü  Componente móvel de urgência (SAMU 192) 
ü Centrais de regulação
ü  Unidades de pronto atendimento (UPA 24horas) e pronto-socorros de hospitais gerais 

(não referenciados para AVC)
ü Sala de estabilização (SE)
ü  Hospitais com habilitação em centro de atendimento de urgência aos pacientes com AVC
ü Unidades de atenção especializada (UAVC)
ü Enfermaria de longa permanência
ü Atenção domiciliar; 
ü  Serviços de reabilitação ambulatorial e hospitalar
ü Serviço de reintegração social
ü Ambulatório de prevenção secundaria e anticoagulação



CENTRO DE ATENDIMENTO DE 
URGÊNCIA AOS PACIENTES COM AVC

• Habilitado pelo Ministério da Saúde como 
Centro de Atendimento de Urgência Tipo I, 
Tipo II, Tipo III e Tipo IV aos pacientes com 
AVC.



CENTRO DE ATENDIMENTO DE URGÊNCIA AOS 
PACIENTES COM AVC – TIPO I

• Leitos monitorados com médico 24 horas por dia, 

podendo ser no serviço de urgência ou Unidade 

de Terapia Intensiva 

• Possuir UTI Tipo II ou III

• Laboratório clínico em tempo integral

• Equipe neurocirúrgica disponível em até duas 

horas

• Serviço de hemoterapia

CENTRO DE ATENDIMENTO DE URGÊNCIA 
AOS PACIENTES COM AVC – TIPO I



• Além dos quesitos do Tipo I, deve contar com Unidade de AVC agudo (U-AVC Agudo) com área 
física definida, com no mínimo 5 leitos monitorados

• O hospital deve realizar ainda: ecodoppler de artérias cervicais, ecocardiografia transtorácico e 
transesofágico 

• Possuir acesso garantido por meio de termo de compromisso: angioTC, RM, angioRM, ecodoppler 
transcraniano, angiografia  e neurorradiologia intervencionista

CENTRO DE ATENDIMENTO DE 
URGÊNCIA ao AVC tipo II



CENTRO DE ATENDIMENTO DE URGÊNCIA 
TIPO III

• Além dos quesitos do Tipo II, deve contar com Unidade de Cuidado Integral ao AVC (U-AVC 
Integral)

• A U-AVC Integral inclui a U-AVC Agudo, podendo compartilhar ou não o mesmo espaço físico. 
Tem também, o papel de dar continuidade ao tratamento da fase aguda, reabilitação precoce e 
investigação etiológica completa

• No mínimo 10 leitos 

• 50%  dos leitos com capacidade para monitoração contínua



UNIDADE DE AVC INTEGRAL
Recursos Humanos

Cada UAVC Integral deve ter pelo menos:

• 01 responsável técnico com título de especialista em neurologia

• 01 médico 24h/dia, 7 dias por semana

• Suporte de neurologista 24h/dia, 7 dias por semana

• 01 enfermeiro exclusivo para a unidade

• 01 técnico de enfermagem para cada 04 leitos

• 01 fisioterapia para cada 10 leitos – 6h/dia

• 01 fonoaudiólogo para cada 10 leitos – 6h/dia

• 01 terapeuta ocupacional para cada 10 leitos – 6h/dia

• 01 assistente social 6h/dia de segunda a sexta

• Suporte de psicólogo, nutricionista e farmacêutico no hospital



UNIDADE DE AVC INTEGRAL
Indicadores assistenciais e de processo

I. Profilaxia para TVP iniciada até o segundo dia

II. Alta hospitalar em uso de antiagregante plaquetário em pacientes com AVC não 
cardioembólico

III. Alta hospitalar em uso de anticoagulação oral para pacientes com FA ou Flutter

IV. Início até o segundo dia de antiagregantes plaquetários, quando indicado

V. Alta hospitalar em uso de estatina para pacientes com AVC aterotrombótico

VI. Alta hospitalar com plano de terapia profilática e de reabilitação



UNIDADE DE AVC INTEGRAL
Indicadores assistenciais e de processo

VII. Porcentagem de pacientes com doença cerebrovascular aguda, atendidos na U-AVC

VIII. Tempo de permanência hospitalar do paciente com AVC, visando redução 

IX. % das seguintes complicações: TVP, escaras, pneumonia, infecção do trato urinário

X. CID-10 específico do tipo de AVC à alta hospitalar

XI. Mortalidade hospitalar por AVC, visando redução da mesma

XII. Tempo porta-tomografia < 25 minutos

XIII. Tempo porta-agulha < 60 minutos



CENTRO DE ATENDIMENTO DE URGÊNCIA 
TIPO IV

• Além dos quesitos do Tipo III, deve contar com TROMBECTOMIA MECÂNICA PARA AVC ISQUÊMICO
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Componentes principais da U-AVC

Equipe 
Multidisciplinar

Educação 
continuada

Reuniões regulares
Treinamentos

Protocolos

Investigação
Reabilitação

Complicações

“Pessoas  certas em locais certos durante todo o processo de cuidado” 



Principais Causas de AIT e AVC

Aterosclerose 
intracraniana

Placa carotídea 
com êmbolo 

aterosclerótico

Placa no 
arco aórtico

Êmbolo 
cardíaco

Doença das 
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penetrantes
Hipofluxo por 

estenose 
carotídea

Fibrilação Atrial

Doença valvular
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ventriculo 
esquerdo
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Certificação de Centros de AVC – WSO/SIECV



CONCLUSÕES

ATENÇÃO GLOBAL  
AO PACIENTE COM AVC
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