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VIEW AND REVIEW

Endovascular thrombectomy for the
treatment of acute ischemic stroke

Tratamento endovascular do acidente vascular isquémico agudo

Cleusa R Ferri’, Anna Buehler’, Uri Adrian Prync Flato’, Paulo Puglia Junior?, Jefferson G. Fernandes’

ABSTRACT

Few patients benefit from the current standard treatment for acute ischemic stroke (AIS), encouraging the development of new treatments.
Objective: To systematically review the literature on the efficacy and/or safety of endovascular thrombectomy in AIS compared to standard
treatment and to identify ongoing randomized controlled trials (RCTs). Method: Searches for RCTs were performed in Medline/Embase, and
for ongoing trials: International Clinical Trial Registry Platform, Clinicaltrials.gov and ISRCTN registry (to June 15th, 2015). Results: From the
eight published RCTs, five showed the superiority of treatment that includes thrombectomy compared to standard care alone. From the
13 ongoing RCTs, 3 have been halted, one has not started, one has unknown status and eight will end between 2016 - 2020. Conclusion:
Evidence favours a combination of the standard therapy with endovascular thrombectomy. The selection criteria however limit the number
of people who can benefit. Further studies are needed to prove its cost-effectiveness.

Keywords: stroke, thrombectomy, systematic review, randomized controlled trial.

RESUMO

Poucos pacientes se beneficiam do atual tratamento para o acidente vascular cerebral isquémico agudo (AVCIA), incentivando o
desenvolvimento de novos tratamentos. Objetivo: Revisdo sistematica da literatura sobre a eficacia e/ou seguranca da trombectomia
endovascular (TE) em AVCIA comparado com tratamento padrao (TP) e identificar ensaios clinicos randomizados controlados (ECR)
atualmente em andamento. Método: Buscas por ECRs foram conduzidas no Medline, Embase, International Clinical Trial Registry Platform,
Clinicaltrials.gov e no ISRCTN registry (to June 15th, 2015). Resultados: Oito ECRs publicados foram identificados, dos quais cinco
mostraram superioridade do tratamento com trombectomia comparado ao TP. Dos 13 ERCs registrados, 3 foram suspensos, um nao iniciou,
um tem status desconhecido e oito encerrarao recrutamento entre 2016 e 2020. Conclusao: A evidéncia favorece a combinacao do TP
com a TE em relacéao ao TP somente. Os critérios de inclusao limitam o nimero daqueles que poderiam se beneficiar. Mais estudos sao
necessarios para demonstrar o custo-efetividade desta intervencao.

Palavras-chave: acidente vascular cerebral, trombectomia, revisao sistematica, ensaios clinicos randomizados controlados.

Stroke is one of the main causes of death worldwide'* In
Latin American and Caribbean countries, stroke is the lead-
ing or second single cause of death', including in Brazil where
stroke together with ischemic heart disease are the main
causes of death®. There are a high number of survivors, with
62 million people in the world estimated to have had a stroke’
and many of them survive with significant loss of function
or disability®®. The prevalence of stroke survivors in low and
middle-income countries varies, especially between rural and
urban areas. A recent study conducted in five Latin American
countries showed that the prevalence of self-reported stroke
in a population aged 65 and over varied from 6.2 to 8.4% in

urban sites and from 2.7 to 6.5% in rural sites®. Another study
conducted in Latin America showed a prevalence of 8.4%
in an adult population in urban Brazil”. Ischemic stroke ac-
counts for about 85% of all strokes®.

Intravenous thrombolysis

The use of intravenous recombinant tissue plasminogen
activator (rt-PA) (intravenous thrombolysis) is the stand-
ard treatment for acute ischemic stroke (AIS), and has been
shown to be an effective treatment for suitable patients’. Its
use (0.9 mg/kg, maximum dose 90 mg) is recommended for
patients who can be treated within 3 to 4.5 hours of onset of
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ischemic stroke. The benefit of this therapy is time dependent
and treatment should be initiated as quickly as possible once
the eligibility criteria recommended by current guidelines
is followed’. Treatment with intravenous rtPA is associated
with increased rates of intracranial hemorrhage and the best
way for preventing bleeding complications is through careful
selection of patients.

Despite this, only a small proportion of patients benefit
from intravenous t-PA, mainly due to its short therapeutic
window (< 4.5 hours) and possible adverse effects'®.
Systemic and/or brain haemorrhage and the low efficacy on
the lysis of complex and voluminous thrombus are important
limitations of intravenous thrombolysis'%. These limitations
have encouraged the search for other therapies than can be
used with more patients and increase the rates of revascu-
larization for acute ischemic stroke.

Mechanical thrombectomy

Non pharmacological technologies have appeared for
the treatment of acute ischemic stroke, such as devices
for mechanical thrombectomy, a technique that attempts
to remove as much of the clot as possible. MERCI retriever
(Concentric Medical, Mountain View, California, EUA) was
thefirst to be approved by the FDA in 2005, and is constituted
by a set of catheters that allow the flow to be proximally
blocked and the clot to be approached and captured with
a guide wire with a “corkscrew” like tip. The next device
to be approved was the PENUMBRA System (Penumbra,
Alameda, California, USA) which is currently in use in many
centers. It was designed to perform revascularization using
a technique of aspiration followed, if necessary, by direct
extraction of the thrombus if any remained. As technolo-
gy advances it created catheter with large lumens able to
aspirate even voluminous thrombus. More recently stent re-
triever devices, which encapsulate the thrombus, have been
developed. This allows a fast restoration of the blood flow
and increase the efficacy of thrombolytic substances. There
are currently an increasing number of companies providing
this technology: SOLITAIRE (ev3, Plymouth, Minnesota);
TREVO (Concentric Medical); Aperio (Acandis) and Revive
(Codman Endovascular, 2013). It is important that the clot
removal be done under proximal flow arrest promoted by
a balloon guided catheter. The more recent generation of
aspiration catheter and stent retrievers perform faster and
better than MERCIL.

Objective

This study aims to review the existing evidence on the
benefits of thrombectomy in terms of clinical efficacy and/or
safety in the treatment of acute ischemic stroke, compared to
the current standard treatment (i.e. intravenous thromboly-
sis within 4.5 hours of symptom onset) alone. It also aims to
identify ongoing randomized controlled trials and their likely
contribution in the near future.
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METHOD

Search methods

We searched in the electronic databases MEDLINE and
EMBASE (from 01/01/2005 to 15/06/2015) limited to ran-
domized controlled trials. In addition, we also searched
reference lists of relevant articles. We scanned for regis-
tered ongoing or recently ended trials in the International
Clinical Trial Registry Platform (ICTRP, www.who.int/ictrp),
Clinicaltrials.gov, and ISRCTN Registry (http://www.isrctn.
com/ (up to 15/06//2015).

Eligibility criteria

Only randomized controlled trials published in English
were included. All RCTs which included endovascular
therapy (any technology for thrombectomy) compared to
treatment only with intravenous t-PA were considered. The
same criteria were used to identify ongoing RCTs.

RESULTS

Table 1 describes published RCTs comparing endovascu-
lar thrombectomy with other interventions for AIS. Table 2
summarizes their main findings. We also identified 13 regis-
tered RCTs which are described in Table 3.

Published RCTs

Initial trials showed no benefit of thrombectomy

Three RCTs'!'* were published in 2013 showing no ben-
efit of endovascular thrombectomy compared to standard
care. None of them showed any superiority of endovascu-
lar treatment regarding efficacy (functional independence
at 90 days) and safety (mortality and symptomatic intrac-
erebral haemorrhage).

IMS-Ill trial

The International Management of Stroke Trial III
(IMS-II)* randomly allocated eligible patients who had re-
ceived intravenous t-PA within three hours after the onset
of the AIS symptoms to receive either the intravenous t-PA
only, or the t-PA with additional endovascular treatment.
Theinitial plan was toinclude 900 participants from 58 sites
in the USA, Canada, Australia and Europe (1 intravenous
t-PA for every 2 endovascular treatments + intravenous
t-PA). However, recruitment stopped early for futility in
the interim analysis of 656 participants (434 for the endo-
vascular treatment and 222 for the intravenous t-PA only
group). The device MERCI retriever was exclusively used
at the beginning of the trial as it was the only device ap-
proved by the FDA. Newer devices were included later on
in the trial as they were approved by the responsible au-
thorities in each country.


http://www.who.int/ictrp

The primary outcome defined in this study was a measure
of functional independence at 90 days after the intervention
using the Rankin scale. Despite the higher rate of revasculari-
zation in the endovascular group, the proportion of patients
with symptomatic intra-cerebral haemorrhage (6.2% vs. 5.9%),
functional independence (40.8% vs. 38.7%) and mortality
(10.1% vs. 21.6%) at 30 days were similar between the two arms.

SYNTHESIS trial

The Local Versus Systemic Thrombolysis for Acute
Ischemic Stroke (SYNTHESIS)" was a clinical trial with 362
patients with acute ischemic stroke who were randomly al-
located to receive endovascular thrombolysis or mechanic
thrombectomy, or a combination of these two procedures. As
in IMS III"?, mechanical thrombectomy was also applied us-
ing different types of devices. The primary outcome was also
assessed using the modified Rankin scale®. In this study, the
participants who received the endovascular treatment had
the procedure on average one hour after the pharmacologi-
cal intervention. Despite this, there was no statistically sig-
nificant difference between those receiving the endovascular
procedure compared to IV rt-PA alone in respect of disability
at 90 days after the intervention (30.4% vs. 34.8%), intracranial
haemorrhage at 7 days (6% vs. 6%) and mortality (8% vs. 6%).

MR RESCUE trial

The Mechanical Retrieval and Recanalization of Stroke
Clots Using Embolectomy trial (MR RESCUE)" hypothe-
sized that patients who are beyond the therapeutic window
of 4.5 hours after the onset of symptoms and have a large is-
chemic area but without infarct (ischemic penumbra) could
benefit more from endovascular treatment compared to
thrombolysis. In this trial, 118 patients (within 8 hours of
symptom onset with occlusion of large vessels in the anteri-
or circulation) were randomized to receive either a standard
treatment or endovascular thrombectomy. The randomiza-
tion procedure used stratification according to the pattern
of the penumbra area: a favorable penumbral pattern (a
good amount of recoverable tissue and a small infarct area)
or without a penumbral pattern (large infarct area and
small/absent penumbra area). The MERCI retriever was used
from the beginning of the trial in 2004, and the Penumbra
system was used from 2009. In this study the main outcome
was also functionality measured by the Rankin scale. The trial
found no evidence favouring either intervention, regardless
of whether the patients had a favourable penumbra area or
not. Intracranial haemorrhage rates and total mortality did
not differ between the arms.

More recent trials showed benefit of thrombectomy

In 2015 five new RCTs'®* were published showing
unanimously the superiority of additional endovascular
thrombectomy over standard treatment alone, in well se-
lected patients. They all had a similar design regarding the

Table 1. Description of published RCTs comparing endovascular thrombectomy with other interventions for AIS.
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Cleusa P. Ferri et al. Thrombectomy for acute ischemic stroke

IV r-tPA: intravenous recombinant tissue-type plasminogen activator; ICA: i nternal carotid artery; MCA: middle cerebral artery; M1: segment 1 middle cerebral artery; M2: segment 2 middle cerebral artery; A1: segment 1 anterior
cerebral artery; A2: segment 2 anterior cerebral artery; RCTs: randomized controlled trials; AlS: acute ischemic stroke. *intraarterial t-PA, mechanical thrombectomy or a combination of both; **Standard care (including IV rt-PA).
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Table 2. Description of main findings of the published RCTs comparing endovascular thrombectomy with other interventions for AIS.

Symptomatic intracranial

Study Country 90 days Rankin scale Mortality hemorrhage
NCT00359424 USA, Canada, Proportion with a Rankin At 90 days 19.1% vs. 21.6% At hrs after rt-PAinitiation
IMS I Australia, Europe  score<?2 z 1.5% (95%CI-6.1 t0 9.1) (p=0.52) 6.2% vs.5.9% (p = 0.83)
NCT00389467 USA Mean score on the Ranking scale At 90 days 18.7% vs. 24.1% 5% vs.3.7%

MR RESCUE 3.9vs.3.9,p=0.99

NCT00640367 Italy Proportion with a Rankin Atday 7 8% vs.6% p =0.53 Atday76%vs. 6% p=0.99

SYNTHESIS EXP

score< 2 #z -4.4% (95%Cl,-14.1 t0 5.2)

OR0.82;95%Cl,0.53-1.27 AdOR = 0.71

95%CI0.44-114

0% vs. 6% (mean difference
-6 (95%Cl;-13 10 2)
At 90 days 7.7% vs. 6.4%

At 90 day 9% vs. 20%
AdjOR = 0.45(0.1-2.1)
At 7days 11.6% vs. 12.4%
At 30 days 18.9% vs. 18.4%

At 30days 10.4% vs. 19%
Dif 8.6% (0.8-16.6)
RR=0.5(0.3-1.0)
AdRR =0.5(0.3-0.8)
At 90 day 9% vs. 12%
p =0.50

At 30days 3.6% vs. 2.7%
Dif = 1% (-2.9-4.8)
RR = 1.4(0.4-4.7)

AdRR = 1.2 (0.3-4.6)
At 27 hrs Ovs. 3%
p=012

NCT01492725 Australia and Rankin score 71% vs. 40% Generalized
EXTEND- IA New Zealand OR =2.0;95%CI 1.2-3.8
ISRCTN10888758 16 sitesin the Proportion with a Rankin
MR CLEAN Netherlands score<?2 z 13.5% (95%Cl, 5.9 to 21.2)
Adjusted OR of 2.16 (95%Cl, 1.39 to 3.38)

NCT01778335 Canada, USA, Proportion with a Rankin
ESCAPE South Korea, score<253% and 29.3% RR 1.4

Ireland, UK (95% 1.4-2.4) OR 2.6 (95%CI 1.7-3.8)
NCT01657461 USA/Europe Proportion with a Rankin
SWIFT PRIME score <2 60% and 35%

RR =1.70 (95%Cl 1.23-2.33)

REVASCAT Spain Proportion with a Rankin score <2 43.7%

and 28.2% OR = 2.1 (95%Cl 1.2-4.0)

At 90 day 18% vs. 15.5%
p = 0.60

At 90 days 1.9% vs. 1.9%
p=1.00

RCTs: randomized controlled trials; AIS: acute ischemic stroke; OR: Odds Ratio; RR: Relative Risk.

groups compared. Most compared endovascular thrombec-
tomy plus IV rt-PA with IV rt-PA alone and used more recent
devices. They also had more similar inclusion criteria: all re-
quired proximal intracranial occlusion in the anterior circu-
lation and most used 6 hours from symptoms onset as their
therapeutic window for the endovascular treatment.

EXTEND-IA trial

Campbell et al.'”” (EXTEND-IA) conducted the smallest of
these five trials, with only 70 patients, who were eligible to
receive IV rt-PA within 4.5 hours of symptom onset and with
an internal carotid or middle cerebral artery occlusion. They
were randomized to receive IV rt-PA only or to additional-
ly receive endovascular thrombectomy with the Solitaire FR
stent retriever. They had two primary outcomes: reperfusion
at 24 hours (which was higher in the endovascular treatment
group: 100% vs. 37%, p < 0.001) and early neurological im-
provement (NIHSS > 8-point reduction in 3 days, which was
higher in the endovascular group: 80% vs. 37%, p = 0.002).
They also assessed functional independence at 30 days using
the Rankin scale’, showing again superiority of the endovas-
cular thrombectomy group (71% vs. 40%, p = 0.001). There
was a no statistically significant difference in the mortality
rates at 90 days (9% vs. 20%; adj OR = 0.45 (95%CT; 0.1-2.1))
and symptomatic intracranial haemorrhage (6% vs. 0, mean
difference = -6 (95%CIL-13 to 2).

MR CLEAN trial

The Multicenter Randomized Clinical Trial of
Endovascular Treatment in the Netherlands (MR CLEAN)!®
was a much larger trial with 500 patients from 16 different

Arqg Neuropsiquiatr 2016;74(1):67-74

centres in the Netherlands. They randomly allocated pa-
tients with proven anterior circulation large vessel occlu-
sion to receive an endovascular treatment plus usual care
(thrombolysis, mechanical thrombectomy or both) or usual
care only. Usual care could or could not include the use of
intravenous alteplase, however 89% of the total sample were
treated with intravenous alteplase before randomization.
The authors have not specified the devices used (only that
they were devices approved by the FDA and CE and by their
steering committee). The primary outcome defined in this
study was a measure of functional independence 90 days af-
ter the intervention using the Rankin scale, which showed
an absolute mean difference of 13.5% (95%CI, 5.9-21.2)
in the rate of functional independence between the two
arms. There was no difference in mortality rates at 30 days
(18.9% vs. 18.4%) and rates of symptomatic intra-cerebral
haemorrhage (7.7% vs. 6.4%).

ESCAPE trial

Goyal et al. (ESCAPE)* used data from 22 centres from
the USA, Canada, South Korea, Ireland and the UK, with 316
patients randomized to receive standard care or standard
care plus endovascular treatment with available thrombec-
tomy devices. Although the authors have not specified the
devices used they state that the use of stent retrievers were
recommended. Unlike the other RCTs, in the ESCAPE trial
patients were included up to 12 hrs after symptom onset.
The primary outcome defined in this study was also func-
tional independence at 30 days using the Rankin scale, which
showed a much higher proportion of patients with function-
al independence in the intervention group (53% vs. 29.3%,
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p < 0.001). In this trial endovascular thrombectomy was as-
sociated with reduced mortality (absolute difference of 8.6%
(95%CI, 0.8-16.6) and there was no statistically significant
difference of rates of symptomatic intra-cerebral haemor-
rhage between the two groups (absolute difference of 1%
(95%CI, -2.9 to 4.8). However, in this study there was a much
higher rate of a new ischemic stroke in a different vascular
territory in the intervention group than in the control group
(5.6% vs. 0.4%, p < 0.001).

SWIFT PRIME trial

The SWIFT PRIME® was terminated early because of
efficacy. From December 2012 to November 2014, 196 pa-
tients who received IV rt-PA from 39 centres in the USA and
Europe were randomized to continue with IV rt-PA alone or
to additionally receive endovascular treatment (mechanical
thrombectomy). The endovascular thrombectomy was per-
formed using the Solitaire FR (flow restoration) or Solitaire 2
device. Functional independence at 90 days using the Rankin
scale was higher in the intervention group (60% vs. 35%,
p < 0.001) with an absolute difference of 25% which was
much higher than the 12 percentage point boundary that
was pre-specified for early termination. Mortality at 90 days
and symptomatic intra-cerebral haemorrhage at 27 days
were similar in both groups (9% vs. 12%, p = 0.50 and 0 vs. 3%,
p = 0.12 respectively).

REVASCAT trial

The REVASCAT trial' had planned to enrol 690 subjects in
the trial, but was halted early because of loss of equipoise af-
ter positive results from other RCTs were published. Between
February 2012 and December 2014, 206 eligible patients were
enrolled (who were either ineligible for IV rt-PA or had no re-
canalization after 30 minutes of the start of IV rt-PA). They
were randomized to receive or not receive the endovascu-
lar treatment, which was performed using the Solitaire stent
retriever. Their primary outcome was the score on the modi-
fied Rankin scale which showed an OR of improvement in its
distribution of 1.7 (95%CI 1.05-2.8) favouring thrombectomy.
It also showed that functional independence was higher in
the thrombectomy arm, 43.7% of patients having a score be-
tween 0 and 2 against 28.3% in the control group (adj OR = 2.1
(95% CI 1.1 to 4.0). There was no difference between the
groups regarding safety variables of mortality and sympto-
matic intra-cerebral haemorrhage at 90 days (18.4% vs. 15.5%,
p =0.60 and 1.9% vs. 1.9%, p = 1.0 respectively).

Ongoing Randomized controlled trials

We identified 13 eligible ongoing RCTs whose details are
described in Table 3. One of them (NCT1455935) for which
data collection was predicted to finish by February 2014 has
an unknown status (it has not been updated recently). Three
of them have been halted: NCT01429350, NCT02135926 and
NCT01062698. The latter (NCT01062698) called THRACE
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trial was halted in March 2015 on the advice of their Data
Safety and Monitoring Board after enrolling 412 of 480
planned subjects. A positive treatment effect for the endovas-
cular treatment had been announced based on the first 395
subjects?’. From the remaining 9 trials, one has not started
recruitment yet (NCT02216643). This trial to be conduct-
ed in Brazil, is going to use the solitaire FR with a planned
sample of 690 patients recruited from 2015 to March 2018.
The 8 remaining registered ongoing trials which are still re-
cruiting started recruitment between October 2011 and
December 2014 and are planned to end between November
2015 and January 2020. Three of them are being conducted
in Europe (NCT02216565 NCT01745692, NCT01717755),
one in the USA (NCT01852201), one in the USA and Europe
(NCT02142283), one in Japan (NCT02419781), one in China
(NCT01983644) and one in Canada (NCT02157532). These
trials have similar group arms, the most common being the
comparison between endovascular thrombectomy plus IV
rt-PA with IV rt-PA alone. There are important variations in
the inclusion criteria, therapeutic windows and devices used.

DISCUSSION

The thrombectomy devices assessed in this review were ap-
proved by the FDA without any requirement for strong evidence
of clinical efficacy. The devices were approved in the USA after
few non controlled clinical trials suggested that they could be ef-
fective in the recanalization of the occlusion of large vessels?**.
This early approval encouraged the spread of their use despite

the lack of clear evidence of their efficacy at the time.

No superiority of thrombectomy

The first three published RCTs identified in this review
showed no superiority of the endovascular treatment
compared to intravenous thrombolysis with the safe-
ty profile being similar between the intervention groups.
While thrombectomy did not show superior efficacy in the
SYNTHESIS and MR RESCUE studies; the IMS III was pre-
maturely interrupted due to futility, i.e., showed evidence, in
earlier stages of the trial, that final results would not favour
the new technology.

However, a sub-analysis of the IMS III”’, suggested the
possibility of benefit of thrombectomy for a specific group of
patients, the benefit being observed if this technology was
used within 3:30 hrs after the onset of symptoms. In addi-
tion, patients were included even if the occluded vessel was
a small distal one, when any benefit from mechanical inter-
vention is unlikely.

Superiority of thrombectomy

The five recently published trials have shown a superi-
ority of endovascular treatment plus IV rt-PA over IV rt-PA
alone within a wider therapeutic window. Three of them!'®7*



conducted the endovascular thrombectomy within 6 hours
of symptom onset, one within 8 hours®, while Goyal et al.’®
conducted it within 12 hours of symptom onset.

The devices for thrombectomy

It is important to highlight that one of the main limita-
tions of the three initial RCTs was the fact that they used first
generation devices. Clinical trials comparing different types
of devices have shown that the stent retriever, developed
more recently, could be more effective than the first gener-
ation devices in terms of recanalization rates and the time
taken to achieve it***.This might be reflected in the results of
the five recent positive trials. Campbell at al'” and Saver at al*!
used the most recent technology of stent retriever (Solitaire
FR and Solitaire 2) while Berkhemer at al.'® did not specify the
devices used, but by the end of the trial 82% of the patients
randomized to endovascular treatment had the procedure
with stent retriever devices'®*; and Goyal et al** conducted
a trial that allowed the use of any available thrombectomy
device, but recommended the use of retrievable stents and in
practice newer generation devices were used'®?".

When to use Thrombectomy?

The recent positive results regarding endovascular
thrombectomy are believed to be greatly influenced by the
inclusion criteria®, that favour cases of stroke with proved
proximal vessel occlusion, which are associated with more
voluminous thrombus and are less prone to respond to phar-
macological intervention.

In summary, patient inclusion criteria and the type of de-
vice used, as well as the timing of endovascular treatment
were important aspects that might have influenced the posi-
tive results of these recent trials.

Implications for clinical practice and future reviews

The translation of these positive trials to the actual wide-
spread use of these new methods of treatment with similar
positive results will be a challenging task. Stroke systems will
need to adapt to provide patients with access to acute stroke
therapies such as IV rtPA and thrombectomy in a timely, eq-
uitable, and safe fashion®. Early treatment requires increased
patient awareness, faster pre-hospital assistance and trans-
fers, effective in-hospital patient pathways, and readiness for
acute stroke interventions. Such hospitals should guarantee
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prompt 24/7 neurological and brain imaging services, pref-
erably with stroke units for better patient care. The decision
to use thrombectomy should be made by a multidisciplinary
team comprising at least a stroke physician and a trained and
experienced neurointerventionist®. Neurointervention usually
requires at least 2 years of training in addition to completing
radiology, neurosurgery, or neurology training, and intracranial
catheter manipulation experience?.

Trained specialists and telemedicine

One way to access well trained specialists is to use
telemedicine. Telestroke networks are important tools for di-
agnostic and treatment support of acute stroke patients for less
well-resourced hospitals and also for the referral of selected pa-
tients to more qualified institutions. Telestroke has been proved
tobe a safe, efficient and cost-effective strategy for stroke care™.

Possible limitations

Itis important to remember that endovascular thrombec-
tomy requires general anaesthetic, although some recent
studies have shown that it is preferable to carry out the proce-
dure using conscious sedation®*
cacy of endovascular treatment, in particular using the stent
retriever technology that results in higher rates of optimal

perfusion, its higher cost compared to other technologies®

. Despite the potential effi-

adds to the challenge of the use of this new technology and
further studies are needed to prove its cost-effectiveness.

FINAL REMARKS

These new positive findings favoring the association of
endovascular thrombectomy combined with the current
standard treatment of stroke with proximal vessel occlusion
should be viewed as a promising step toward the development
of treatments that can benefit as many patients as possible.

It has to be stressed that the indication of intravenous
thrombolysis does not prevent the endovascular approach
but instead might be a condition for its success.

Several RCTs are being conducted at the moment, which
are predicted to finish between 2016 and 2020 and their re-
sults should be monitored as they will build on the current
evidence and will better define the role of the thrombectomy
for acute ischemic stroke.
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