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• Stroke related to large vessel occlusion is a leading
cause of disability and death worldwide
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• The techniques used to treat LVO have evolved from
use of a stent retriever to contact aspiration or
combined techniques

• Despite successful endovascular therapy
(reperfusion nearly 90%),

more than half of patients with LVO do not 
regain functional independence
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Is it….

• Patient selection?
• The lack of advanced imaging??
• Technically are we still a generation away???
• Poor efficiency????
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Location and branching patterns matter
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Historical overview of technical aspects of 
mechanical thrombectomy
Intra-arterial treatment for acute stroke was first reported 
in the 1950s when intra-arterial plasmin injection 
recanalised an acutely occluded internal carotid artery;24

however, it was not until the 1990s that systematic 
investigations into intra-arterial thrombolysis began. 
In 1998 and 1999, the PROACT trials were the first 
randomised controlled trials (RCTs) to evaluate the safety 
and efficacy of intra-arterial treatment using pro-
urokinase plus intravenous heparin versus intravenous 
heparin in middle cerebral artery occlusion. 40% of 
patients who received urokinase had a modified Rankin 
Scale (mRS) score of 0–2 compared with 25% of the 
control group (odds ratio [OR] 2·13, 95% CI 1·02–4·42; 
p=0·04).25,26 In the early 2000s, clot retrieval devices 
emerged. The Merci Retrieval System (Concentric 
Medical, Mountain View, USA), using helical nitinol coils 
to ensnare clots, gained US Food and Drug Administration 
approval for arterial recanalisation in 2004,27 followed by 
the Penumbra system (Penumbra, Alameda, USA) for 
clot aspiration.28 Permanent intracranial stenting emerged 
as a viable treatment option, showing favourable 
angiographic patency and clinical outcomes in a 
prospective trial.29,30 The introduction of stent retrievers 
(figure 2) heralded an improvement in reperfusion rates 
and clinical outcomes. Stent retrievers offered immediate 
flow restoration upon deployment, relying on stent radial 
force for thrombus penetration before retrieval. RCTs of 
stent retrievers, including TREVO 2 and SWIFT, showed 
superior reperfusion rates and improved clinical 
outcomes compared with the Merci retriever.31,32

Device-based endovascular therapy for acute ischaemic 
stroke was compared with standard medical therapy in 
three RCTs in 2013: IMS III,33 SYNTHESIS Expansion,34

and MR RESCUE.35 The interventional groups comprised 
stent retriever devices in a minority of patients, the Merci 
device, and intra-arterial alteplase. The low reperfusion 
rates, along with patient selection criteria not mandating 
CT angiography to detect LVO for randomisation, probably 
contributed to the trials’ inability to show superior clinical 
outcomes with endovascular therapy.

Randomised trials using the new generation of devices 
and unequivocally confirming the benefit of endovascular 
therapy over best medical treatment in selected patients 
revolutionised management of stroke in 2014–15. These 
trials used an angiographic rating scale, the modified 
treatment in cerebral infarction (mTICI), that visually 
estimated the extent to which the target downstream 
territory was reperfused (appendix p 3).36,37 Angiographic 
reperfusion rates (mTICI grade 2b–3) reached up to 88% 
in the SWIFT PRIME trial.38 Stent retrievers were 
predominantly used in these trials. Two subsequent RCTs 
showed that contact aspiration was non-inferior to stent 
retrievers for treatment of acute anterior circulation LVO 
stroke, although crossover from direct aspiration to stent 
retriever occurred in 21% of patients in the COMPASS 

Figure 1: Anterior posterior angiogram of the right internal carotid artery
The right internal carotid artery is in yellow. The M1 segment is in red, the 
M2 segments are in blue, the M3 segments are in green, and some of the 
M4 segments are in light blue. The A1 segment of the left anterior cerebral 
artery is in orange and its A2 segment is in violet.

Figure 2: Acute large vessel occlusion stroke in a patient with sudden right hemiplegia and aphasia
(A) Cerebral angiogram of the left internal carotid artery showing acute occlusion of the left carotid terminus 
extending to the A1 and M1 segments of the anterior and middle cerebral arteries (black arrow). (B) Mechanical 
thrombectomy was performed using a stent retriever (white arrowheads) and balloon guide catheter (black 
arrowhead). (C) Carotid angiogram after mechanical thrombectomy with complete reperfusion of the left internal 
carotid artery territory. The retrieved clot is also included.
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Tandem Lesions

• Carotid occlusion • MCA Occlusion
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Varied approaches…

| 711/19/24

Original Investigation | Neurology

Functional and Safety Outcomes of Carotid Artery Stenting and Mechanical
Thrombectomy for Large Vessel Occlusion Ischemic Stroke With Tandem Lesions
Mudassir Farooqui, MD, MPH; Osama O. Zaidat, MD, MS; Ameer E. Hassan, DO; Darko Quispe-Orozco, MD; Nils Petersen, MD; Afshin A. Divani, PhD;
Marc Ribo, MD, PhD; Michael Abraham, MD; Johanna Fifi, MD; Waldo R. Guerrero, MD; Amer M. Malik, MD, MBA; James E. Siegler, MD; Thanh N. Nguyen, MD;
Sunil Sheth, MD; Albert J. Yoo, MD, PhD; Guillermo Linares, MD; Nazli Janjua, MD; Milagros Galecio-Castillo, MD; Wondewossen G. Tekle, MD; Victor M. Ringheanu, BA;
Marion Oliver, MD; Giana Dawod, MD; Jessica Kobsa, BA; Ayush Prasad, BA; Asad Ikram, MD; Eugene Lin, MD; Kristine Below, BA; Cynthia B. Zevallos, MD;
Marta Olivé Gadea, MD; Abid Qureshi, MD; Andres Dajles, MS; Stavros Matsoukas, MD; Ameena Rana, MD; Mohamad Abdalkader, MD; Sergio Salazar-Marioni, MD;
Jazba Soomro, MD; Weston Gordon, MD; Juan Vivanco-Suarez, MD; Charoskhon Turabova, MD; Maxim Mokin, MD; Dileep R. Yavagal, MD;
Mouhammad A. Jumaa, MD; Santiago Ortega-Gutierrez, MD, MSc

Abstract

IMPORTANCE Approximately 10% to 20% of large vessel occlusion (LVO) strokes involve tandem
lesions (TLs), defined as concomitant intracranial LVO and stenosis or occlusion of the cervical
internal carotid artery. Mechanical thrombectomy (MT) may benefit patients with TLs; however,
optimal management and procedural strategy of the cervical lesion remain unclear.

OBJECTIVE To evaluate the association of carotid artery stenting (CAS) vs no stenting and medical
management with functional and safety outcomes among patients with TL-LVOs.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study included consecutive patients
with acute anterior circulation TLs admitted across 17 stroke centers in the US and Spain between
January 1, 2015, and December 31, 2020. Data analysis was performed from August 2021 to February
2022. Inclusion criteria were age of 18 years or older, endovascular therapy for intracranial occlusion,
and presence of extracranial internal carotid artery stenosis (>50%) demonstrated on pre-MT
computed tomography angiography, magnetic resonance angiography, or digital subtraction
angiography.

EXPOSURES Patients with TLs were divided into CAS vs nonstenting groups.

MAIN OUTCOMES AND MEASURES Primary clinical and safety outcomes were 90-day functional
independence measured by a modified Rankin Scale (mRS) score of 0 to 2 and symptomatic
intracranial hemorrhage (sICH), respectively. Secondary outcomes were successful reperfusion
(modified Thrombolysis in Cerebral Infarction score !2b), discharge mRS score, ordinal mRS score,
and mortality at 90 days.

RESULTS Of 685 patients, 623 (mean [SD] age, 67 [12.2] years; 406 [65.2%] male) were included in
the analysis, of whom 363 (58.4%) were in the CAS group and 260 (41.6%) were in the nonstenting
group. The CAS group had a lower proportion of patients with atrial fibrillation (38 [10.6%] vs 49
[19.2%], P = .002), a higher proportion of preprocedural degree of cervical stenosis on digital
subtraction angiography (90%-99%: 107 [32.2%] vs 42 [20.5%], P < .001) and atherosclerotic
disease (296 [82.0%] vs 194 [74.6%], P = .003), a lower median (IQR) National Institutes of Health
Stroke Scale score (15 [10-19] vs 17 [13-21], P < .001), and similar rates of intravenous thrombolysis
and stroke time metrics when compared with the nonstenting group. After adjustment for
confounders, the odds of favorable functional outcome (adjusted odds ratio [aOR], 1.67; 95% CI,
1.20-2.40; P = .007), favorable shift in mRS scores (aOR, 1.46; 95% CI, 1.02-2.10; P = .04), and

(continued)

Key Points
Question Is carotid artery stenting
(CAS) during mechanical thrombectomy
(MT) associated with improved
functional outcome without an increase
in hemorrhagic rates in patients with
large vessel occlusion ischemic stroke
with tandem lesions, defined as
concomitant large vessel occlusion and
stenosis or occlusion of the cervical
internal carotid artery?

Findings In this cross-sectional study of
685 patients with tandem lesions,
compared with nonstenting, CAS of the
cervical lesion during MT was associated
with increased odds of achieving a
modified Rankin Scale score of 0 to 2,
whereas the rates of symptomatic
intracranial hemorrhage were similar at
90 days.

Meaning These findings suggest that
CAS of the cervical lesion during MT may
represent an appropriate endovascular
approach for patients with
tandem lesions.
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were in the nonstenting group (Figure 1 and eFigure 1 in Supplement 1). Demographic and baseline
characteristics of the 2 groups are presented in Table 1. The stenting group had a significantly higher
number of men (253 [69.7%] vs 153 [58.8%]; P = .005). There were fewer patients with atrial
fibrillation (38 [10.6%] vs 49 [19.2%]; P = .002), more patients with preprocedural cervical stenosis
(90%-99%: 107 [32.2%] vs 42 [20.5%]; P < .001) and atherosclerotic disease (296 [82.0%] vs 194
[74.6%]; P = .003); and lower median (IQR) NIHSS scores (15 [10-19] vs 17 [13-21]; P < .001) in the
stenting group compared with the nonstenting group. Smoking, median ASPECTS score, intravenous
thrombolysis use, and stroke time metrics were similar among both groups.

Primary Clinical Outcome
There was a significantly increased number of patients with favorable functional outcome at 90 days
in the CAS group compared with the nonstenting group (177 [54.5%] vs 72 [36.7%]; P < .001). After
adjusting for time from LKW, NIHSS scores, ASPECTS, high-volume center, and reperfusion status,
patients treated with CAS had 1.7 times higher odds of favorable outcome compared with the
nonstenting group (aOR, 1.67; 95% CI, 1.20-2.40; P = .007) (Table 2; eTable 1 in Supplement 1).
Similarly, the CAS group had a 46% increase in the odds of having a favorable shift in mRS scores at
90 days when compared with the nonstenting group, after adjusting for the same confounders (aOR,
1.46; 95% CI, 1.02-2.10; P = .04) (Figure 2). Moreover, the significant association of CAS with
favorable functional outcome at 90 days persisted in the propensity score matching (aOR, 2.10; 95%
CI, 1.43-3.12; P < .001) and when the analysis was restricted to include only patients with mTICI scores
of 2b and higher (aOR, 1.68; 95% CI, 1.06-2.66; P = .03) (eTable 2 and eFigure 2 in Supplement 1).
The out-of-sample performance analysis in our study found that the primary logistic outcome model
had a mean (SD) area under the curve of 0.73 (0.0695) (Brier score, 0.21), whereas the gradient
boosting model had a mean (SD) area under the curve of 0.697 (0.0647) (Brier score, 0.22),
indicating similar performance (eTable 3 in Supplement 1).

Primary Safety Outcome
The rate of sICH was comparable between the 2 groups (18 [5.5%] vs 10 [4.8%], P = .96). No
significant difference was found between the 2 groups (aOR, 0.90; CI, 0.46-1.94; P = .87) after
adjusting for time from LKW, ASPECTS, and reperfusion status (Table 2; eTables 1 and 5 in
Supplement 1). Similarly, no significant association was observed after propensity score matching
(aOR, 1.40; 95% CI, 0.40-4.60; P = .62) or when the analysis was restricted to include only patients

Figure 1. Flowchart of the Study Patients

363 Stenting group 260 No stenting group

Extracranial ICA treatments
102
34
24
64
36

Angioplasty only
Aspiration using the sheath only
Thrombectomy
Deferred ICA intervention
No extracranial ICA intervention

685 Patients from 15 endovascular 
center databases

62 Patients excluded
8

54
ICA stenosis >50%
No intracranial treatment

623 Patients included in the analysis

ICA indicates internal carotid artery.
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Heterogeneity of CAS on Prespecified Subgroups
Our study did not observe any heterogeneity for the primary outcome of 90-day functional status
across the prespecified variables, including age, intravenous thrombolysis, etiology (dissection vs
atherosclerosis) or type (stenosis vs occlusion) of cervical lesion, ASPECTS, use of antiplatelet
regimens (single, dual, or intravenous), procedural techniques (anterograde vs retrograde), or time
from LKW (early vs late). For the subgroup analyses, we observed that CAS favors functional
independence for the age group 70 to 79 years (aOR, 2.62; CI, 1.16-5.88; P = .02), use of intravenous
thrombolysis (aOR, 2.30; 95% CI, 1.29-4.24; P = .005), etiology (dissection: aOR, 3.50; 95% CI,
1.42-8.50; P = .006), and technique (anterograde: aOR, 2.70; 95% CI, 1.41-5.30; P = .003)
(Figure 3A). Moreover, there was no evidence of heterogeneity observed for sICH across the
prespecified variables, including ASPECTS; use of thrombolysis, heparin, or antiplatelets; or time
from LKW (Figure 3B).

Discussion
This multicenter, international cross-sectional study of individual patients identified the optimal
management of TLs among patients with acute ischemic stroke. Our observations indicate that CAS
of the extracranial ICA lesion was associated with significantly increased odds of successful
reperfusion and better functional outcomes at 3 months without increasing the hemorrhage and
mortality rates.

Our findings are consistent with several previously published cohorts that reported better
clinical outcomes after CAS.6,7 Some reports18,19 found that stenting is associated with an increased
recanalization rate, facilitated by restoration of the carotid artery blood flow and providing an ease of
access to the intracranial lesion. However, because of the increased risk of in-stent thrombosis, use
of combination antiplatelets (in addition to heightened risk of reperfusion injury) may increase the
risk of intracranial hemorrhage.18,19 Our multicenter study observed that stenting was associated
with increased odds of successful revascularization and favorable functional outcomes at 3 months,
whereas clinically relevant hemorrhagic complications were similar across both groups. These results
complement previously published reports7,20 and indicate that CAS is a safe treatment and may be
associated with better outcomes when compared with angioplasty or medical management in
patients with acute ischemic stroke with TLs.

We also observed that patients in the CAS group had significantly lower median NIHSS scores
and a smaller proportion of patients with atrial fibrillation at admission compared with the
nonstenting group. Although these differences in the baseline characteristics at presentation were
small, they may have influenced the proceduralist’s decision to opt for stenting. Among patients with
milder strokes (and presumably smaller infarct volumes), we would anticipate greater comfort
among proceduralists with dual antiplatelet administration because the risk of hemorrhage would be
attenuated. On the other hand, the history of atrial fibrillation may have confounded the clinician’s

Figure 2. Distribution of 90-Day Modified Rankin Scale (mRS) Score Among Patients With Carotid Artery
Stenting and Nonstenting

mRS scores at 90 d

0 1 2 3 4 5 6

0 9080706050 1004030

Patients, %
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Acute stenting group
(n = 363)

Nonstenting group
(n = 260)

4373 58
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29
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52

443336

46
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Scores range from 0 to 6, with 0 indicating no
symptoms; 1, no clinically significant disability; 2, slight
disability (the patient is able to look after own affairs
without assistance but unable to perform all previous
activities); 3, moderate disability (patient requires
some help but is able to walk unassisted); 4,
moderately severe disability (patient is unable to
attend to bodily needs without assistance and unable
to walk unassisted); 5, severe disability (patient
requires constant nursing care and attention); and
6, death.
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But Time is Brain

• Decision making takes time…
• Use of different devices takes time (balloon, protections device, stent…)

• Neuroguard IEP 3-in-1 Carotid Stent and Post-Dilation
Balloon System with Integrated Embolic Protection

| 811/19/24

First-line treatment approach by MeVO occlusion site. Overall device usage and proportion of the respondents that 
chose each treatment approach in each specific vessel is shown in percentages.
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2021 Front. Neurol. 12:7

Distal smaller arteries have unique challenges

Adjunctive Therapies are the Next Generation

• Neuroprotective agents act by slowing or freezing
infarct growth, antiapoptosis, anti-inflammatory effect,
antioxidation, stimulating collateral flow, protecting the
microcirculation, limiting hemorrhagic conversion of
ischemic infarction, and limiting cerebral edema

• Example: Nerinetide is a peptide molecule that inhibits excitotoxic 
glutamate signalling via disruption of the synaptic folding protein 
PSD-95

| 1011/19/24

The Other Holy Grail
Intracranial atherosclerotic disease LVO

• Intracranial atherosclerotic disease (ICAD)-related 
LVO accounts for 10–65% of LVO stroke, and is 
more frequent in people with Asian, Hispanic, or 
Black ethnicities

• The presence of underlying ICAD is 
associated both with a greater than 3-fold risk 
of re-occlusion and with procedural 
challenges due to vessel wall disruption

• Can present as an LVO or with prior ischemic 
infarct or evidence of hypoperfusion, the treatment 
remains the same (reestablish- downstream flow and 
reduce post-stenotic proatherogenic and thrombotic stimuli to 
avert future ischemia) 
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Intracranial atherosclerotic disease LVO 
Intracranial atherosclerotic disease (ICAD)-related LVO 
accounts for 10–65% of LVO stroke, and is more frequent 
in people with Asian, Hispanic, or Black ethnicities.21,100–102

The presence of underlying ICAD is associated both with 
a greater than 3-fold risk of reocclusion and with 
procedural challenges due to vessel wall disruption, 
when compared with patients who do not have large 
vessel atherosclerosis (OR 3·44, 95% CI 1·12–10·61; 
I²=50%; figure 3).103

Antiplatelet therapy is usually initiated before, during, 
or after endovascular therapy, to prevent reocclusion and 
thrombotic complications. In practice, antiplatelet 
preparatory treatment can be challenging because ICAD 
is difficult to predict before endovascular therapy. 
Glycoprotein IIb and IIIa inhibitors are increasingly 
used in the periprocedural period for patients with 
ICAD-related LVO, although evidence remains poor.104,105

Endovascular Treatment With Versus Without Tirofiban 
for Patients with Large Vessel Occlusion Stroke 
(RESCUE BT), a randomised, placebo-controlled trial, 
showed that intravenous tirofiban administered before 
endovascular therapy did not improve clinical 
outcomes.106 Subgroup analysis of patients in the 
RESCUE BT trial with ICAD-related LVO showed that 
tirofiban improved neurological outcomes by reducing 
the number of thrombectomy attempts but did not 
reduce reocclusion rates.107

Similar to other types of LVO stroke, patients with
ICAD-related LVO stroke might also benefit from 
endovascular therapy with a stent retriever or contact 
aspiration (or both); however, up to 52% of patients with 
ICAD-related LVO stroke have recanalisation failure after 
mechanical thrombectomy alone and require rescue 
treatment with angioplasty, stenting, or intra-arterial 
medication to have successful reperfusion.107,108 A meta-
analysis showed that patients with ICAD-related LVO 
who received rescue therapy had better outcomes and 
lower mortality without increasing symptomatic 
intracranial haemorrhage compared with patients who 
did not receive rescue therapy.109 Some studies suggested 
that primary angioplasty or primary stenting can yield 
similar or better outcomes to rescue angioplasty after 
mechanical thrombectomy.110–112 Other studies have 
suggested that adequate reperfusion, rather than 
angioplasty, stenting, or complete and sustained 
reperfusion, should be prioritised, because neurological 
deterioration can occur despite improved recanalisation 
with angioplasty or stenting (or both) due to perforator 
occlusion, distal embolism, and a longer procedure time. 
Therefore, patient selection is crucial, and rescue 
angioplasty and stenting should be restricted to patients 
at high risk of reocclusion despite antiplatelet agents. 

The ANGEL-REBOOT randomised trial of patients 
with unsuccessful recanalisation or patients at risk of 
reocclusion after thrombectomy showed that balloon 
angioplasty or stenting did not improve 90-day clinical 

outcome compared with standard therapy.113 This is 
probably explained by the fact that the control group had 
high recanalisation rates, and there was a high use of 
tirofiban in both the interventional and control group. 
Trials of rescue stenting or angioplasty (or both) are 
ongoing with the RESCUE ICAS,114 ICARUS,115 and 
PISTAR116 trials.

Periprocedural antithrombotics 
The Multicenter Randomised Clinical Trial of 
Endovascular Treatment for Acute Ischemic Stroke in 
the Netherlands-Med (MR CLEAN-MED) of patients 
having endovascular therapy compared 300 mg 
intravenous aspirin with no intravenous aspirin and 
5000 units intravenous heparin followed by a 6 h infusion 
with no intravenous heparin administered after groin 
puncture. The trial was stopped early because of a higher 
rate of symptomatic intracranial haemorrhage in the 
interventional group compared with the control group 
(intravenous aspirin 14% vs 7%, adjusted OR [aOR] 1·95, 
95% CI 1·13–3·35; intravenous heparin 13% vs 7%, 
aOR 1·98, 95% CI 1·14–3·46).117 These data suggest that 
routine intravenous heparin or intravenous aspirin 
should be avoided in the periprocedural endovascular 
therapy period. However, periprocedural antiplatelet can 
be considered on a case-by-case basis in patients with 
ICAD-related LVO, with tandem lesion LVO, or who have 
acute stenting considering the high risk of reocclusion.104

The Chemical Optimization of Cerebral Embolectomy 
(CHOICE) trial was a phase 2b RCT of patients who had 
had successful reperfusion (expanded treatment in 

Figure 3: Intracranial atherosclerotic-related basilar artery occlusion 
A man aged 67 years presented with slurred speech and left hemiparesis (with a National Institutes of Health 
Stroke Scale score of 23). (A) Angiography showed proximal occlusion of the basilar artery (arrow). (B) Mechanical 
thrombectomy was performed with the Solitaire stent retriever (Medtronic, Minneapolis, MN, USA). (C) After 
thrombus removal, there was a focal severe stenosis (arrows). (D) The stenosis worsened after continuous infusion 
of tirofiban over 10 min (arrows). (E) The balloon was inflated in the basilar artery but reoccluded. (F) Final 
recanalisation was completed with an Apollo stent deployed.
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EDITORIAL

The Future of Endovascular Therapy for
Intracranial Atherosclerotic Disease
David S. Liebeskind, MD ; Muhammad Bilal Tariq, MD; Naoki Kaneko, MD, PhD; Jason D. Hinman, MD, PhD

Key Words: arteries ! Editorials ! intracranial atherosclerosis ! shear stress ! stroke

E ndovascular therapy (EVT) is a promising
strategy for intracranial atherosclerotic disease
(ICAD). After SAMMPRIS (Stenting and Aggres-

sive Medical Management for Preventing Recurrent
Stroke in Intracranial Stenosis), a landmark trial of
EVT in ICAD demonstrated worse outcomes, the US
Food and Drug Administration revised indications of the
Wingspan stent system to more restrictive criteria.1,2

Although on-label use studies showed significantly
reduced risk of periprocedural strokes,3 the restrictive
labeling means that a substantial number of patients
may never qualify for this treatment, yet rates of recur-
rent stroke remain high in real-world data and the
underlying atherogenic hemodynamic irregularities (ie,
focal stenoses) remain uncorrected. EVT with stent-
ing offers the unique possibility to “fix” the focal lesion.
At the same time, EVT with stenting, angioplasty, or a
combination has revealed potential in studies of acute
stroke patients with large vessel occlusion (LVO) due to
underlying ICAD (ICAD-LVO) and prospective studies of
“rescue stenting” are ongoing.4

How do we prove such benefit? To offset potential
risks associated with stenting and balloon angioplasty,
therapeutic considerations include patient-specific clin-
ical parameters and their imaging features to identify
those most at risk of having another event. If we can
identify these patients, find which precision medicine
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theranostic strategy works best for individual patients,
and choose the right end points, benefit can be proven.
Beyond individual cases, the future of EVT in ICAD will
depend on a practical and rational regulatory strategy,
including efficient trial design.

USE OF EVT IN PATIENTS WITH ICAD
When considering patients for EVT, it is essential to
first recognize the specific treatment paradigm. Patients
presenting with acute LVO and acute ischemic stroke
differ from patients presenting with stroke symptoms
due to progressive ICAD. Yet whether they present
with an LVO or with prior ischemic infarct or evidence
of hypoperfusion, the treatment remains the same –
reestablish downstream flow and reduce poststenotic
proatherogenic and thrombotic stimuli to avert future
ischemia.

RESCUE STENTING
Given the acuity and disability associated with LVO,
rapid diagnosis and treatment are crucial. However,
understanding the LVO etiology may result in differ-
ent therapy choices, especially as ICAD-LVO has a
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Scenarios 

• Rescue stenting in LVO
• Secondary stroke prevention- timing, CTP
• Balloon mounted drug-eluting stents
• Future trials of ICAD
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Conclusions

• Next generation combined/efficient devices
• Direct Carotid access and closure
• Robots
• Protective agents
• Rehabilitation
• Advanced imaging
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