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Abstract
Endovascular therapy for ischemic cerebrovascular diseases has developed rapidly in recent years. The latest clinical trials of
acute ischemic stroke have shown promising results with the continued advancement of concepts, techniques, and materials.
Mechanical thrombectomy is recommended in the treatment of acute ischemic stroke caused by large vessel occlusion of the
anterior circulation, according to the guidelines updated in Europe, USA, and China. The long-term therapeutic efficacy of
endovascular stenting for carotid artery stenosis has also been proved noninferior to that of carotid endarterectomy. However, the
latest clinical trials have shown that the efficacy of stenting for intracranial artery and vertebral artery stenosis is inferior to that of
medical treatment alone, which needs urgent attention through further development and studies.
© 2016 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Ischemic cerebrovascular disease is among the
leading causes of morbidity and mortality in the world
that not only cause physical and emotional pain in the
patients but also inflict a great financial burden on their
families and the society. Endovascular treatment of
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ischemic cerebrovascular diseases has progressed
greatly in recent years. The efficacy of mechanical
thrombectomy for acute ischemic stroke (AIS) caused
by intracranial large vessel occlusions has been proved
superior to that of medical treatment alone. The former
is considered a milestone in the development of
interventional therapy for ischemic cerebrovascular
diseases and is now recommended in most treatment
guidelines. Additionally, the long-term efficacy of
stenting for symptomatic carotid stenosis has been
proved noninferior to that of carotid endarterectomy.
However, the latest clinical trials of endovascular
stenting of intracranial artery and vertebral artery ste-
noses have not yet yielded positive results, and suffi-
cient evidence of their efficacy is still lacking. Here,
the authors outline the major advances in
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interventional therapy for ischemic cerebrovascular
diseases in addition to some urgent issues raised in
recent years.

Endovascular therapy of AIS

Endovascular therapy of AIS has undoubtedly
achieved a landmark progress in 2015. The results of
five new randomized controlled trials (RCTs), such as
the multicenter randomized clinical trial of endovas-
cular treatment for acute ischemic stroke in the
Netherlands (MR CLEAN), have been reported, which
indicate that mechanical thrombectomy is signifi-
cantly superior to intravenous thrombolysis (IVT) in
patients with AIS.1e5 Compared to the three previous
RCTs, such as the IMS (Interventional Management
of Stroke) III trial that obtained negative results, the
positive results of the five new RCTs reported in 2015
were probably owing to the following factors: (1)
large artery occlusions of the anterior circulation that
were confirmed by computed tomography angiog-
raphy (CTA) or magnetic resonance angiography; (2)
the use of newer generation of thrombectomy devices,
including the stent retriever, thrombus aspiration de-
vice, etc., that have a significantly improved ability to
retrieve the thrombus with a significantly lesser time
required to obtain successful recanalization; and (3)
the exclusion of patients with large infarct volume. A
meta-analysis of the three RCTs published in 2013
and the five subsequent RCTs showed that compared
to medical treatment, mechanical thrombectomy was
associated with a higher revascularization rate in pa-
tients with AIS and did not increase the risk of
symptomatic intracranial hemorrhage or all-cause
mortality rates at 90 days.6 Therefore, several Euro-
pean and American professional associations and so-
cieties have published or updated the consensus and
guidelines, which now clearly recommend mechanical
thrombectomy (level of evidence I) for all patients
with AIS caused by large artery occlusions of the
anterior circulation who meet the indications.
Although IVT is still needed, the interventional ther-
apy should be performed as soon as possible (level of
evidence I). It is not necessary and also not recom-
mended to monitor the response of patients to IVT
before the administration of interventional therapy.7,8

On the other hand, the Chinese Society of
Neurology (CSN) of the Chinese Medical Association
(CMA) and the Chinese Stroke Association also
published guidelines that recommend mechanical
thrombectomy as the interventional therapy in patients
with AIS caused by large artery occlusions of the
anterior circulation within 6 hours of the onset of
symptoms.9,10 Recently, studies that reported the five
RCTs in 2015 further include a meta-analysis of the
pooled data from these studies. The results showed
that interventional embolectomy therapy is effective
in most patients with AIS caused by proximal occlu-
sion of large arteries in the anterior circulation,
regardless of their age, the severity of preprocedural
stroke, and whether they have undergone IVT.11 Based
on the above findings, it is expected that the treatment
of AIS is about to be revolutionized.

Certainly, numerous issues related to interventional
therapy in AIS remain controversial, as current studies
have inconsistent findings and lack a thematic
approach. For example, there is still a lack of
consensus on whether imaging is needed to guide the
selection of patients with AIS who are eligible for
interventional thrombectomy, whether to select the
widely applied and rapid CT scans for Alberta Stroke
Program Early CT (ASPECT) score or multiphase
CTA, or to select CT perfusion and/or MRI that are
more sensitive but relatively time-consuming.12 Be-
sides, these studies differently suggest whether IVT
must be administered in primary-care hospitals before
the patients are transferred to comprehensive stroke
centers capable of conducting interventional therapy,
or if the patients should directly be transferred to su-
perior hospitals for an earlier interventional therapy.
While some studies suggest that bridging IVT is
beneficial to patients who undergo interventional
thrombectomy,13 other studies show that bridging
thrombolysis is not an independent predictor of
favorable clinical outcomes, and there is no significant
difference in the complication rates between patients
with and without bridging thrombolysis.14 In addition,
several issues need to be addressed, such as the choice
of local anesthesia or general anesthesia during the
surgery, the choice of stent thrombectomy or aspiration
thrombectomy or a combination of the two methods,
and whether patients with acute large artery occlusions
of the posterior circulation or those beyond the rec-
ommended time window can also benefit from endo-
vascular therapy.

Endovascular therapy of extracranial carotid
stenosis

For symptomatic extracranial carotid stenosis, high-
risk surgical patients have been proven to benefit from
the carotid artery stenting (CAS); however, whether
CAS or carotid endarterectomy (CEA) is more suitable
for non-high-risk surgical patients is still unknown.
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The International Carotid Stenting Study (ICSS) in
Europe is an RCT that include the largest number of
cases; the long-term follow-up results reported in 2015
suggest that there is no significant difference in the
long-term functional outcome and the risks of fatal or
disabling stroke and restenosis between patients who
underwent CAS and those who underwent CEA.15 In
2016, another RCT called Carotid Revascularization
Endarterectomy versus Stenting Trial (CREST) carried
out in USA and Canada also reported results of over 10
years of follow-up, which indicated that there was no
significant difference in the incidences of periproce-
dural stroke, myocardial infarction or death, and
postprocedural recurrent ipsilateral stroke between
patients in the CAS and CEA groups.16

However, evidence is still lacking on whether to
administer standard medical therapy, CAS, or CEA for
asymptomatic extracranial carotid stenosis. Asymp-
tomatic Carotid Trial (ACT) I is an RCT that compare
the efficacy of CAS and CEA in non-high-risk surgical
patients with asymptomatic carotid stenosis. The re-
sults showed that CAS is noninferior to CEA in its
incidence of composite endpoints after 1 year post-
surgery. However, there was no significant difference
in the rates of non-procedure-related stroke, all strokes,
and survival, between the two groups.17 The recent
Asymptomatic Carotid Surgery Trial-2 (ACST-2) is an
RCT that includes the highest number of cases at
present, to directly compare the efficacies of CAS and
CEA. Its interim results showed that the 30-day mor-
tality and major morbidity in patients with asymp-
tomatic carotid stenosis were only 1% after surgical
treatments (CAS or CEA), although the findings
regarding the comparison of CAS and CEA were not
reported.18 In addition, there are three other RCTs
currently being conducted in Europe and USA, and are
still recruiting patients to directly compare the effi-
cacies of CAS/CEA and medical therapy in asymp-
tomatic carotid stenosis and indirectly compare the
efficacies of CEA and CAS.

Endovascular therapy of intracranial artery
stenosis

For intracranial artery stenosis, the extended
follow-up results of the Stenting and Aggressive
Medical Management for Preventing Recurrent Stroke
in Intracranial Stenosis (SAMMPRIS) trial showed
that the efficacy of medical treatment alone is still
superior to that of stenting.19 Meanwhile, another RCT
called VISSIT (Vitesse Intracranial Stent Study for
Ischemic Therapy) that compared the efficacy of
stenting and medical treatment, has also been termi-
nated in advance. In contrast to the Wingspan self-
expanding stent used by the SAMMPRIS trial, the
VISSIT study used the Vitesse balloon-expandable
stent; however, its results published in 2015 were
inadequate: the 30-day all-cause mortality and 1-year
stroke or transient cerebral ischemic attack rate in
patients of the stent group were significantly higher
than those in patients of the medical group. Obviously,
the relatively low success rate of stenting in the study
has influenced the representativeness and persuasive-
ness of its results to a certain extent.20 Despite these
disappointing outcomes, another post-marketing sur-
veillance study, Wingspan Stent System Postmarket
Surveillance Study (WEAVE), has promising pre-
liminary results that showed that the periprocedural
complication rates of the Wingspan stent in the treat-
ment of intracranial artery stenosis was only 4.4%
under a narrowed indication.21 Simultaneously, the
results of a multicenter registry study in China also
showed that the primary endpoint event rate (stroke,
transient ischemic attack, or death) within 30 days of
stenting in patients with severe symptomatic intra-
cranial atherosclerotic stenosis with poor collateral
compensation was only 4.3%.22 In another prospective
multicenter registry study conducted in China, the
incidence of stroke or mortality rate at 30 days
following intracranial stent placement were only 2%.23

Currently, there is another important prospective
multicenter RCT, China Angioplasty and Stenting for
Symptomatic Intracranial Severe Stenosis (CASSISS),
which is still recruiting patients to compare the effi-
cacies of stenting and medical treatment in intracranial
severe stenosis.24 Since the SAMMPRIS trial mainly
focused on Western populations while intracranial
artery stenosis has an especially high incidence among
Eastern populations, the results of the CASSISS study
are noteworthy. Therefore, we believe that the selec-
tion of patients who may benefit from the interven-
tional therapy for intracranial artery stenosis should be
studied in future.

However, since stenting has a higher complication
rate, some physicians attempted to improve the current
technique through the use of the balloon alone to
perform a submaximal or undersized inflation, or the
use of the balloon in combination with the closed-cell
Enterprise stent (beyond indication). The preliminary
results indicate that it is associated with lower peri-
procedural complications, in-stent restenosis, and
recurrent stroke rates during short-term follow-up.25,26

Its efficacy still requires confirmation through further
large-scale controlled studies.
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Endovascular therapy of vertebral artery stenosis

The number of patients subjected to stenting for the
treatment of symptomatic vertebral artery stenosis has
gradually increased in recent years; however, thematic
studies determining whether it has superior efficacy to
that of medical therapy are still very rare. Vertebral
Artery Stenting Trial (VAST) is an RCT that has
currently recruited the highest number of patients to
compare stenting and medical treatment for symp-
tomatic vertebral artery stenosis; its results indicate
that stenting is not better than medical treatment with
respect to the periprocedural complication rate and the
3-year incidence of recurrent vertebrobasilar stroke.27

It should be noted that all the periprocedural stroke
complications in the stent group of this study occurred
in patients with intracranial vertebral artery stenosis.
Another recent meta-analysis that compare the effi-
cacies of medical treatment and interventional therapy
in patients with intracranial vertebrobasilar stenosis,
also performed a subgroup analysis that only included
patients with intracranial vertebral artery stenosis; the
results indicate that the interventional therapy is
probably more advantageous.28 In addition, since some
recent studies have shown that patients with symp-
tomatic intracranial vertebral artery stenosis have a
higher risk of posterior circulation ischemia than pa-
tients with extracranial vertebral artery stenosis, we
believe that future clinical trials will focus on inter-
ventional therapy for patients with symptomatic
intracranial vertebral artery stenosis.
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