
The ideal therapy of acute ischemic stroke is achieved
by early reperfusion through recanalization with good
clinical outcome. Intravenous recombinant tissue
plasminogen activator (IV rtPA) is the only proven
therapy for acute ischemic stroke [1]. 

However, less than 5% of acute ischemic stroke

patients are eligible for IV rtPA due to a narrow time
window and lots of contraindications due to risk of
systemic hemorrhage [2]. In addition, the recanaliza-
tion rate of IV rtPA in large artery occlusion was
relatively low (46%) [3]. Only 14% of internal carotid
artery (ICA) and 55% of middle cerebral artery (MCA,
M1) showed recanalization [3]. 

Intra-arterial (IA) thrombolytic therapy has favorable
risk-benefit ratio due to extended time windows, higher
concentrations of fibrinolytic agent delivered to clot,
lower systemic exposure to drugs, and higher recanal-
ization rates. However, additional time is required to
initiate IA therapy, and it is available only at highly
specialized centers. Since the 1990s, randomized
controlled trials (RCT) reporting efficacy and safety of
IA thrombolysis have been published [4, 5]. However,
IA thrombolysis could not be approved by the FDA
because of a lack of evidence. Thereafter, endovascular
therapy with mechanical thrombectomy showed a
higher recanalization rate, but the clinical eff icacy
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The ideal therapy of acute ischemic stroke is achieved by early recanalization that finally leads to good
clinical outcome. The recombinant intravenous tissue plasminogen activator (rtPA) within 4.5 hours was
approved as an important thrombolytic treatment. However, the recanalization rate was low in patients
with a large artery occlusion. The efficacy of intravenous rtPA regarding recanalization of a large artery
occlusion was limited. In several clinical trials, pharmacological and mechanical intra-arterial thrombolyt-
ic therapy showed improved recanalization rates, but the favorable outcome had not been achieved.
Through those trials and errors, researchers have learned that speed of treatment initiation, patient
selection by documentation of large artery occlusion and the use of effective devices could be crucial for
good clinical outcomes. Finally, five recent randomized controlled trials of endovascular therapy com-
pared to standard medical care have been published. The superiority of endovascular thrombolysis to
standard medical care was proved. In this article, we reviewed previous and recent clinical evidence
about endovascular thrombolytic therapy of acute ischemic stroke. 
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about clinical outcome was controversial. In 2013, the
three RCTs about the efficacy of endovascular therapy
could not show superiority to standard medical care [6-
8]. Through trials and errors, recent new positive
clinical trials about endovascular thrombolytic therapy
have been reported opening a new endovascular
thrombolysis era in acute ischemic stroke [9-14]. In
this article, we reviewed past and recent clinical
evidence of intraarterial thrombolytic therapy for
proper clinical application. 

The Past of Intra-Arterial Thrombolysis

Early days of intra-arterial thrombolysis:
PROACT, PROACT II

Since 1980s, intra-arterial infusion of thrombolytic
agents has been performed in patients with acute
vertebrobasilar occlusion and carotid territory stroke
[15-17]. A randomized phase II trial of recombinant
pro-urokinase by direct arterial delivery (PROACT)
was published in 1998 [4]. Patients with MCA
occlusion within 6 hours from onset were randomized
to IA pro-urokinase or placebo. A total of 46 patients
were enrolled (intra-arterial group, n=26).
Recanalization was better in the IA pro-urokinase
group (57.5% vs. 14.3%, 2P=0.017). However, sympto-
matic intracerebral hemorrhage (SICH) was more
common (15.4% vs. 7.1%, 2P=0.64), which is related
to intravenous heparin dose. The results showed a
possibility of higher recanalization with IA pro-
urokinase. After that, a randomized phase III trial
(PROACT II) was published. Eligible patients who are
similar to PROACT were randomized to IA pro-
urokinase or placebo. Primary outcome was the
modif ied Rankin scale (mRS) 0, 1, 2 at 3 months.
Favorable outcome was better in IA pro-urokinase
(40% vs. 25%, p=0.04). Recanalization rate was also
better (66% vs. 18%, p<0.001). SICH was more
common in IA pro-urokinase (10% vs. 2%, p=0.06).
However, this study was not considered sufficient by
FDA. Thereafter, the MELT study, which was
performed with a similar design to PROACT II, could
not show statistical signif icance in the primary
endpoint and was stopped after IV rtPA approval in
Japan [18]. Until recently, intra-arterial thrombolysis
has been administered as an off-label therapy within 6
hours in the anterior circulation. 

Combined intravenous and intra-arterial thrombol-
ysis: EMS, IMS I, IMS II

The advantages of IV rtPA were speed and availabil-

ity, but the recanalization rate is considered lower than
intra-arterial therapy. However, the intra-arterial therapy
has limitations because of time delay to initiation of
treatment. The effectiveness of thrombolysis strongly
depends on the time to initiation of therapy. In this
context, the concept of combining the advantages of IV
rtPA and intraarterial (IA) therapy was firstly explored
in a small pilot study. In an EMS study, IV rtPA with
IA rtPA was compared to IA rtPA in acute ischemic
stroke within 3 hours [19]. The study showed the
feasibility and safety of combination of IA plus IV
rtPA. Thereafter, a single-arm trial (IMS I) of combina-
tion therapy showed better clinical outcome (m RS 0~2,
43% vs. 28%) and higher hemorrhage (6.3% vs. 1.0%)
than NINDS IV rtPA placebo, and similar efficacy and
safety to the NINDS tPA group [20]. The time to initia-
tion of intra-arterial therapy was no more than 212
minutes. The IMS II trial is a single-arm trial design
similar to IMS I, except that they used an ultrasound
micro-infusion system [21]. They also showed a better
outcome than NINDS rtPA placebo. Thereafter, a
randomized controlled trial (RCT) of combination
therapy comparing to IV rtPA got started [6].
Meanwhile, mechanical thrombectomy with use of a
device was being explored. 

Development of mechanical thrombectomy:
MERCI, PENUMBRA

A first approach to mechanical thrombectomy was
the EKOS device, adding low intensity ultrasound to
enhance the effect of the lytic agent [20]. EKOS was
tested in the IMS II trial. In 2005, the MERCI retrieval
system was approved for intracranial thrombectomy.
The Merci device is a corkscrew shaped nitinol coil
that engages the thrombus. A single-arm trial of
mechanical thrombectomy in patients with large vessel
occlusion within 8 hours yielded a 57% recanalization
rate. With further IV rtPA, the recanalization rate of the
MERCI device could be improved to 69.5%, with 9.8%
of symptomatic bleeding in the Multi-MERCI trial
[22]. 

Penumbra is a second device with a debulking and
aspiration technique. In the Penumbra pivotal trial,
81.6% were recanalized to a thrombolysis in myocar-
dial infarction (TIMI) 2 or 3 in large artery occlusion
within 8 hours. SICH rate was as high as 11%. Serious
complications such as vasospasm, vessel perforation
and reocclusion were reported in 12.8%. Despite a high
recanalization rate, the proportion of good clinical
outcome at 3 months was only 25% [23].
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The advent of stent retriever: SWIFT, TREVO2
The self-expanding stent retriever was designed to

yield rapid flow restoration with less vascular injury. In
addition to conventional stenting, the stent promoted
thrombectomy by pulling back the deployed stent into
the guide catheter. Two RCTs compared efficacy and
safety of the new stent retrievers with the FDA-
approved predecessor, the MERCI retriever. The
SWIFT study, a multicenter RCT recently demon-
strated that the Solitaire stent-retriever was superior to
MERCI for recanalization without symptomatic
hemorrhage (61% vs. 24%, TIMI 2b/3), clinical
outcome (mRS 0~2 at 3 months, 58% vs. 33%), and
SICH (2% vs. 11%) in acute ischemic stroke patients
within 8 hours [24]. This study was stopped
prematurely due to the higher mortality in the MERCI
arm (38% vs. 17%). The TREVO2 study also proved
the benefit of the Trevo stent retriever over the MERCI
device [25]. Thrombolysis in cerebral infarction (TICI)
2, 3 reperfusion was seen in 86% of the Trevo group
and 60% of the MERCI group. Clinical outcome at 3
months was better in the Trevo group compared to
MERCI group (40% vs. 22%). SICH and mortality

were similar (7% vs. 9%, 33% vs. 24%). However,
trials comparing the next-generation clot retrievers with
standard medical therapy were lacking. In 2013, three
trials comparing to medical therapy were reported. 

Comparison of endovascular therapy with standard
medical care: Lessons from the three trials (IMS III,
MR RESCUE, SYNTHESIS expansion)

Three RCTs about endovascular therapy compared to
standard medical care are IMS III, MR RESCUE, and
SYNTHESIS expansion trial (Table 1). IMS III trial
randomized acute ischemic stroke patients who were
treated with IV rtPA within 3 hours to additional
endovascular therapy or placebo [6]. The trial was
stopped early because of futility according to the
prespecified rule. The proportion of patients with mRS
2 or less at 90 days did not differ (40.8% vs. 38.7%).
The SICH rate within 30 hours was similar (6.2% vs.
5.9%). In this trial, large artery occlusion was not
confirmed in more than half of patients. Time from
onset to endovascular treatment was about 249 minutes,
which is 37 minutes longer than the IMS I. Among 334
patients who got endovascular therapy, only 5 received
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Table 1. Main Clinical Trials of Intra-arterial Thrombolysis before New Era of Endovascular Therapy in Acute Ischemic Stroke

PROACT II IMS III SYNTHESIS MR RESCUE

Study period 1996~1998 2006~2012 2008~2012 2004~2011

Subject number 180 656 (early termination) 362 118

Intervention IA r-proUK plus heparin EVT plus IV rtPA vs EVT vs. IV rtPA EVT vs. standard care
vs. heparin IV rtPA  

Used devices Non applicable Merci, Penumbra, EKOS, Solitaire, Penumbra, Merci, Penumbra
Solitaire Trevo, Merci

Patients included Patients with occlusion Patients with IV rtPA Patients eligible for IV Patients with LAO 
of MCA <6 h <3 h rtPA (<4.5 h) and EVT (anterior circulation) 

(<6 h) < 8 h

Imaging at baseline CT CT, CT angiography CT Multimodal CT/MR

Primary endpoint mRS 0, 1, 2 mRS 0, 1, 2 mRS 0, 1, 2 Shift in mRS

Time to endovascular 5.3 h 249 min (122+127) 3.45 h > 6 h
treatment 

Recanalization rate 66% (TIMI 2, 3) 40% (TICI2b/3) Not reported 27% (TICI2b/3)

Clinical outcome 40% vs. 25% (p=0.04) 40.8% vs. 38.7% 30.4% vs. 34.8% No difference

Symptomatic ICH 10% vs. 2% 6.2% vs. 5.9% 6% vs. 6% 9% vs. 6% 
(penumbral pattern) 

Abbreviations: EVT, endovascular treatment; MCA, middle cerebral artery; LAO, large artery occlusion; mRS, modified Rankin Scale,
ICH, intracerebral hemorrhage
Definition of symptomatic ICH; PROACT, ICH with neurological deterioration within 24 hours; IMS III, neurological worsening within 24
hours; SYNTHESIS, SICH within 7 days; MRRESCUE, 4 or more point worsening of NIHSS (associated with a parenchymal hematoma
type 2)



the stent-retriever device. Thus, the recanalization rate
was very low (TICI 2b/3, 38% for ICA and 44% for
M1). Subgroup analysis of IMS III suggested that there
was a benef it for patients treated in shorter time
windows. Rapid reperfusion could be crucial for the
success of future trials [26]. The SYNTHESIS
expansion trial randomized patients within 4.5 hours to
endovascular therapy or IV rtPA [7]. The primary
outcome (mRS 0,1) and SICH were not different
between the two groups (mRS, 30.4% vs. 34.8%; SICH
6% vs. 6%). Large artery occlusions were not
documented before randomization and CT angiography
(CTA) was not performed. 15 of the 181 patients
assigned to endovascular therapy did not receive
treatment. In addition, only 14% used a stent retriever.
In this study, the recanalization rate was not reported.
The median time to treatment was one hour later in the
endovascular group (2.5 hours vs. 3.5 hours). This trial
did not reflect modern management of hyperacute large
vessel occlusions. MR RESCUE trial (Phase 2b) used
multimodal CT or MR in a patient-selection [8].
Patients with large artery occlusion of anterior circula-
tion within 8 hours were randomized to endovascular
therapy or standard medical care. Stratification was
done according to favorable penumbral patterns or non-
penumbral patterns. There was no interaction between
treatment assignment and penumbral pattern. Mean
scores of the modif ied Rankin scale did not differ
between endovascular therapy and standard care (3.9
vs. 3.9, p=0.99). Rate of SICH did not differ across
groups. Revascularization (TICI 2a/3) was achieved in
67% of the patients (endovascular therapy with
penumbral pattern). A favorable penumbral pattern did
not identify patients who would benefit from endovas-
cular therapy. Endovascular therapy could not show
superiority to standard medical care in the MR
RESCUE trial. Very slow recruitment over a long time
period limited the use of new-technology devices. The
time to initiation of endovascular therapy was 370
minutes. The rate of revascularization (TICI2b/3) was
only 25% in the endovascular arm. 

The lessons of these three studies were that trials of
endovascular therapy should confirm patients with
severe stroke from large artery occlusion before enroll-
ment, initiate treatment as early as possible, and use
new effective thrombectomy devices. Through these
trials and errors, researchers were able to publish new
recent clinical evidence about the efficacy of endovas-
cular therapy in 2015.  

The Recent Update on Endovascular Therapy:
5 Clinical Trials

Following contemplation regarding reasons why the
previous trials mentioned above failed to prove efficacy
of endovascular therapy and emergence of novel
mechanical thrombectomy devices, new clinical trials
were designed and some results of those (MR CLEAN,
EXTEND IA, ESCAPE, SWIFT PRIME, REVASCAT)
were recently reported [9-11, 13, 14]. Surprisingly, on
the contrary to the results of previous trials, those of the
recent 5 trials were consistently positive for endovascu-
lar therapy in acute ischemic stroke. 

All the 5 trials have PROBE design and share
common features in that only patients with identifiable
occlusive lesions in the anterior circulation on pretreat-
ment imaging (mostly CTA) were included, and the
stent retriever technique, including Solitaire, was
exclusively or mainly used for endovascular therapy.
Although, 3 of 5 trials accepted patients who were
outside the IV rtPA time window or contraindicated to
IV rtPA, most of the patients enrolled were initially
treated with IV rtPA.

Nonetheless, there is some difference in the design of
the study, and acknowledging it may be helpful to
interpret the results of the trials. The table and the part
below will summarize the design and result of these
recent trials focusing on the distinct features of each
trial (Tables 2, 3).

MR CLEAN
The MR CLEAN study that was carried out only in

the Netherlands was the first study that demonstrated
the efficacy of endovascular therapy (EVT), and the
result of this study lead to interim analysis of other
clinical trials [9]. Acute ischemic stroke patients from
proximal artery occlusion in the anterior circulation
within 6 hours were assigned either to intra-arterial
treatment plus usual care or usual care alone. The
primary outcome was mRS at 90 days. The adjusted
common odds ratio was 1.67 (95% confidence interval
[CI] 1.21 to 2.3). There were no significant differences
in mortality or SICH. 

This study is different from the others in several
ways. Firstly, this trial is the only trial that completed
planned enrollment. It was because patient enrollment
of this trial started in December 2010, which was
earlier than when halting of IMS III was announced,
while the other trials were designed and started enroll-
ment thereafter. Rapid and practically consecutive
enrollment that was attributed to the Dutch govern-
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ment’s decision not to reimburse endovascular therapy
outside of the trial was another reason that this trial
could complete its enrollment within a relatively short
period of time [12]. Consequently, this study has the
largest sample size and planned and post-hoc subgroup
analyses could be performed. Noticeably, efficacy of
EVT was consistently demonstrated in patients aged 80

or more (odds ratio [OR], 3.24; 95% CI, 1.22-8.62)
and tended to be positive in those with extracranial ICA
occlusion (OR, 1.43; 95% CI, 0.78-2.64). However, the
treatment effect of EVT was neutral in the patients with
a large infarct core (Alberta Stroke Program Early
Computed Tomography Score [ASPECTS]<5; OR,
1.09; 95% CI, 0.14-8.46) and in those who received
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Table 2. Design of the Five Recent Randomized Controlled Trials of Endovascular Therapy in Acute Ischemic Stroke

MR CLEAN ESCAPE EXTEND IA SWIFT PRIME RECAVSCAT

Design Best medical care vs. Best medical care vs. IV rtPA vs. IV rtPA vs. Best medical care vs. 
Best medical care + Best medical care + IV rtPA + EVT IV rtPA + EVT Best medical care + 
EVT EVT EVT

Phase Phase 3 Phase 3 Phase 2 Phase 3 Phase 3

Time 6 hr, expected 12 hr, 6 hr, expected 6 hr, expected 8 hr, expected 
puncture time randomization puncture time puncture time puncture time

EVT modality Discretion of Recommended Exclusively Exclusively Exclusively Solitaire 
investigator stent retriever Solitaire FR Solitaire FR FR

Primary outcome 90 days mRS 90 days mRS Median percentage 90 days mRS 90 days mRS
reperfusion at 24 h

NIHSS reduction 
8 points or reaching 

0-1 at 3 days 

Pretreatment Image NCCT with CTA NCCT with mCTA NCCT with CTA NCCT with CTA NCCT with CTA
and CTP and CTP (or DWI 

with MRA and MRP) 
→NCCT with CTA 
(or DWI with MRA)

Image selection Absent Exclusion of large Target mismatchb Target mismatchc→

criteria core Exclusion of large Exclusion of large 
(ASPECTS <6) & core core 
Exclusion of poor (CT or DWI (CT ASPECTS <7, 
collaterala ASPECTS <6) DWI ASPECTS <6)

Premorbid condition None Barthel index >90 mRS 1 mRS 1 mRS 1

Age 18 >18 18 18-80 18-80

NIHSS 2 6 None 08-29 6

Occlusive lesion distal ICA, M1, M2, distal ICA, M1, M1 ICA, M1, M2 ICA, M1 ICA, M1
A1 equivalent

Abbreviations: IV rtPA, intravenous tissue plasminogen activator; EVT, endovascular therapy; mRS, modified rankin score; NIHSS,
National Institute of Health Stroke Scale; NCCT, Noncontrast CT; CTA, CT angiography; mCTA, multiphasic CTA; CTP, CT perfusion;
MRP, MR perfusion; DWI, diffusion weighted imaging; MRA, MR angiography; ASPECTS, Alberta Stroke Program Early CT Score; ICA,
Internal carotid artery; M1 , first segment of middle cerebral artery; M2, second segment of middle cerebral artery
aDefinition of poor collateral: no or minimal collaterals in a region greater than 50% of the MCA territory when compared with pial filling on
the contralateral side on multiphasic CT angiography
bDefinition of target mismatch: Hypoperfused tissue / Core >1.2 and Hypoperfusesd tissue - Core >10 ml and Core <70 ml; Core (rCBF
30%); Hypoperfused tissue (Tmax > 6s)
cDefinition of target mismatch: Hypoperfused tissue / Core 1.8 and Hypoperfused tissue - Core 15 ml and Core <50 ml and Severely
hypoperfused tissue <100 ml; Core (DWI lesion or rCBF 30%); Hypoperfused tissue (Tmax >6 s); Severely hypoperfused tissue (Tmax
>10 s)
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EVT under general anesthesia (OR, 1.09; 95% CI,
0.69-1.71) [27]. Secondly, the trial has a pragmatic
design [28]. It implies broad inclusion criteria, but it
rendered study physicians to decide whether to
randomize potential candidates. Only 5.6% of the
participants had an extensive infarct core (ASPECTS
<5) at baseline, which may suggest that some potential
candidates were actually excluded by this pragmatic
design [29, 30]. However, detailed information of those
patients such as the number, characteristics, and
outcomes of them were not known. Lastly, the patients
who received IV rtPA, accounting for around 90% of
the study population, were randomized only when the
clinical response to IV rtPA was insufficient. It may
attribute to the f inding that the median onset to
randomization was as late as of 260 minutes despite
median onset to IV rtPA of only 85 minutes. This time
delay in workflow the was regarded as one of the main
reasons that size of efficacy of MR CLEAN was not as
remarkable as that of the other studies. 

ESCAPE
ESCAPE was an international study, which was

performed in Canada, the USA, the UK, Ireland and
South Korea [11]. Patients with a proximal anterior
circulation occlusion were included up to 12 hours after
symptom onset. Patients with a large infarct core or
poor collateral circulation were excluded. The primary
outcome was mRS at 90 days. The primary outcome
favored intervention (OR, 2.6; 95% CI, 1.7 to 3.8).
SICH occurred in 3.6% of the intervention group and
2.7% of the control group (p=0.75). 

Notably, this study had the widest time window.
Instead of extending the time window, the investigators
excluded not only patients with a large infarct core
using ASPECTS but also those with poor collateral
status assessed with multiphasic CTA. Assessment of
collateral status might also be helpful to improve
accuracy of the ASPECTS measurement. In contrast to
25% of the discrepancy between the central and the
local sites regarding ASPECTS adjudication in the
REVASCAT, which did not assess collateral status,
ESCAPE reported only 3.6% of discrepancy.

ESCAPE emphasized the eff icient in-hospital
workflow to reduce time to reperfusion with the
specific time target (CT to groin puncture within 60
minutes, CT to first recanalization within 90 minutes)
and quality improvement program. Furthermore, even
in case of IV rtPA, CTA was performed initially and
EVT was combined if there was a proximal artery
occlusion on CTA without waiting for the response of

IV rtPA. Consequently, this study could achieve the
shortest time interval between hospital arrival and
reperfusion. It is of interest that this study had
demonstrated marked benefit of EVT not only in the
improvement of functional outcome, but also in the
reduction of mortality. Like MR CLEAN, beneficial
effect of EVT was consistent in patients aged 80 or
more and patients with extracranial ICA occlusion. 

EXTEND IA
EXTEND IA, which was performed in Australia and

New Zealand, was the only phase II study among the 5
trials and thus had the smallest sample size [10]. 

Acute ischemic stroke patients who were receiving
IV rtPA within 4.5 hours were randomized to undergo
endovascular therapy with Solitaire or to continue
receiving IV rtPA alone. All the patients had occlusion
of the internal carotid or middle cerebral artery and
evidence of salvageable brain tissue and small ischemic
core. The primary outcome was reperfusion at 24 hours
and early neurologic improvement. Reperfusion was
greater (median, 100% vs. 37%, p<0.001) and early
neurologic improvement at 3 days (80% vs. 37%,
p=0.002) was increased in the EVT group. There were
no significant differences in rates of death or SICH. 

This study demonstrated the highest percentage of
patients who achieved independent outcome at 3
months after stroke in the EVT arm (mRS 0~2, 71%
vs. 40%, p=0.01). This result might be accounted for
the most delicate imaging criteria using a perfusion CT
scan. The prior concerns regarding CT perfusion
including different processing methods, and time delay
for processing were solved with an automated program,
(RAPID, noncommercial research version, Stanford
University). This study enrolled only patients treated
with IV rtPA, but did not delay EVT to check clinical
response to IV rtPA, and it lead to a short time interval
compared to MR CLEAN or REVASCAT.

SWIFT PRIME
SWIFT PRIME was the only sponsor-initiated trial

funded by Coviden, and it was performed in the USA,
Canada and European countries [14]. In this study, only
patients treated with IV rtPA were included within 6
hours. Patients had conf irmed proximal anterior
intracranial occlusion and absence of large ischemic-
core. The rate of functional independence (mRS 0~2)
was higher in the intervention group (60% vs. 35%,
p<0.001). There was no difference in SICH (0% vs.
3%, p=0.12). This trial initially designed to select
patients with perfusion imaging analyzed by RAPID
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like EXTEND IA. However, after enrollment of the
first 71 patients, the imaging selection paradigm was
changed to the exclusion of large core assessed with
ASPECTS similar with ESCAPE or REVASCAT in
order to accommodate sites with limited perfusion
imaging capability and ensure accelerated treatment
delivery. The results of SWIFT PRIME were compara-
ble to those of EXTEND IA and ESCAPE.

REVASCAT
REVASCAT is performed in the single European

country, Spain [13]. Acute ischemic stroke patients
with confirmed proximal anterior circulation occlusion,
without the absence of a large infarct and who could be
treated within 8 hours, were randomized to receive
either medical and EVT with Solitaire or medical
therapy alone. The primary outcome was the severity of
global disability at 90 days (mRS). Thrombectomy
reduced the severity of disability (adjusted OR 1.7;
95% CI, 1.05 to 2.8). The rates of SICH were 1.9% in
both groups. 

The most distinct feature of this study is that it
showed the number of potentially eligible patients who
were treated outside of the trial (3.7%) during the
enrollment period. It was possible because REVASCAT
were carried out in only 4 comprehensive stroke centers
in the Catalonia region, and all EVT cases of this area
have been included in the observational registry named
SONIA. 

Similar to MR CLEAN study, if IV rtPA was
administered, only patients who do not response to IV
rtPA were enrolled in REVASCAT. Since vascular
imaging to identify an occlusive lesion was performed
30 minutes after IV rtPA, time parameters, including
time to randomization, time to puncture and time to
reperfusion, were delayed compared to those of
EXTEND IA, ESCAPE, or SWIFT PRIME, and this is
pointed out as one of the possible reasons for the
relatively less pronounced efficacy of this trial.

This study used ASPECTS to exclude patients with a
substantial infarct core, but unlike the ESCAPE study,
which reported 3.6% of discrepancy between central
lab and local sites regarding ASPECTS <6, there was a
25.0% discrepancy in REVASCAT. The inclusion of
patients having a large core is another explanation for
the lower eff icacy of endovascular therapy in
REVASCAT, and this inter-rater disagreement is
noteworthy when implicating the result in real clinical
practice. 

CONCLUSION

Trials to establish clinical evidence of endovascular
therapy have been performed for several decades.
Researchers have learned that speed, device and
patients selection are important factors for good
outcome from previous clinical trials. Recently
published trials showed endovascular therapy is an
effective treatment in acute ischemic stroke patients
with documented occlusion of the proximal anterior
circulation. A new standard of care for acute ischemic
stroke management was established. However, the role
of stroke physician still remains about the appropriate
application of clinical evidence in our real clinical
practice by seeking optimized workflow. 
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