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Intracranial Stenting; the Current Landscape

Dong Joon Kim, MD, PhD

Department of Radiology, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Intracranial atherosclerotic stenosis
(ICAS) is one of the most common
causes of stroke worldwide, and it is of
special concern in the Asian population
due to its higher prevalence.'” ICAS is
the cause of ischemic stroke in 30-50%
in Asians, compared to 8-10% in North
America.” The high recurrence rate
and the disability caused by the stroke
warrants a safe and effective treatment
method. Bypass surgery as well as en-
dovascular treatment have been tested
against best the medical therapy, but
current best evidence does not support
either surgery or intervention as the
primary treatment modality for ICAS
lesions (Table 1).3°

In this regard, the Stenting and Ag-
gressive Medical Management for Pre-
venting Recurrent Stroke in Intracranial
Stenosis (SAMMPRIS) randomized trial
and its post-hoc studies in addition to
the single-arm Wingspan Stent System
Post Market Surveillance (WEAVE) trial
and its 1 year follow up results (Wing-
span One-year Vascular Events and
Neurologic Outcomes [WOVEN] trial)
published last year shed some insights
into the importance of patient selection
concerning who may or may not ben-
efit from intracranial stenting for ICAS
lesions*"®

The WEAVE trial adhered strictly to
the US Food and Drug Administration
(FDA) on label usage criteria in terms of

patient age, stenosis degree, baseline
neurological status, type of stroke, med-
ical failure, and time to intervention, re-
sulting in a highly selected group of pa-
tients for stenting (Table 1).” The results
of the 1-year follow-up of the WEAVE
trial (WOVEN trial) showed a primary
endpoint rate of 8.5%. Postperiproce-
dural (1 month to 1 year) event rates
were comparable between the WOVEN
(5.4%) vs. SAMMPRIS stenting (5.3%) vs.
SAMMPRIS aggressive medical manage-
ment (AMM, 6.5%) results. Moreover,
most of the strokes in the postperipro-
cedural period were minor strokes (6 of
7 cases) suggesting that decreasing the
periprocedural event rate is critical and
that there may be clinical benefits of
stenting at 1 year follow up in these se-
lected patients.”® This is uplifting news;
however, good single-arm intervention-
al results have not been duplicated in
double-arm studies for ICAS. Further
trials comparing these best stenting
protocols with the best medical therapy
are warranted.

Another important insight is that
the pathological mechanism of stroke
should be distinguished. There is grow-
ing evidence that patients with hemo-
dynamic dominant stroke may benefit
most in contrast to those with perfo-
rator stroke. Although most subgroup
analyses of the SAMMPRIS study did not
show favorable results for the stenting
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Table 1. Summary of intracranial stenosis trials

Primary Periprocedural risk/ Long term

Trial Study design Indication Interval snefein safety outcome FU
EC-IC bypass®  Randomized, Recent hemispheric stroke,  Randomization 14% 0.6% & 2.5%"
multicenter retinal infarction, TIA with to surgery; increase
Best medical care atherosclerotic narrowing 9 days of relative
(ASA)+STA/MCA or occlusion of ipsilateral risk in
bypass vs. best ICA or MCA surgical
medical care group
WASID® Randomized, TIA or stroke caused by 21.8% vs. Death 9.7% vs. 4.3%/
multicenter 50-99% symptomatic 22.1%, Major hemorrhage
Warfarin vs. ASA major intracranial stenosis (p=0.83,  8.3% vs.3.2%, (p=0.02/
at 1.8 year p=0.01,at 1.8 year
FU)t FU)
SAMMPRIS*">  Randomized, Recent TIA or stroke Symptomto  20.0% vs. 30 day stroke/death; 23% vs. 15%
multicenter attributed to 70-99% randomization;  12.2% 14.7% vs. 5.8% (p=0.0252,
Wingspan stenosis of major 7 days vs. (p=0.009, (p=0.002) at median
stent+AMM vs. intracranial artery 7 days (median) at 1 year)® 324 month
AMM (ASA for entire FU)™
FU+clopidogrel
for 90 days+BP/
LDL cholesterol
control+lifestyle
modification
program)
VISSIT® Randomized, Symptomatic ICAS (70-99%) Event to 36.2% vs. Any stroke, death, or
multicenter involving ICA, MCA, VA, BA  randomization; 15.1% ICH within 30 days of
Balloon expandable with a hard TIA or stroke 12.3 vs. (p=0.02,  randomization+any
stent+medical vs. attributable to the target 15.2 days atl year)H hard TIA between
medical lesion within the past 30 (mean) day 2-30 of
days randomization; 24.1%
vs. 9.4% (p=0.05)
WEAVE’ Single-arm, 22-80 years old, Stroke to stent 2.6%"
multicenter, symptomatic ICAS 70-99% interval; 22 days
Wingspan stent (artery @ =2 mm), baseline (median, range;

MRS <3, >2 strokes in the 8-371 days)
vascular territory of the

stenotic lesion with at least

1 stroke while on medical

therapy, and stenting >8

days after the last stroke

WOVEN® WEAVE 1 year FU 85%  Stroke severity; Minor/
major stroke n=6/1

EC-IC, Extracranial to intracranial; WASID, Warfarin—Aspirin Symptomatic Intracranial Disease; SAMMPRIS, Stenting and Aggressive Medical
Management for Preventing Recurrent Stroke in Intracranial Stenosis; VISSIT, Vitesse Intracranial Stent Study for Ischemic Stroke Therapy;
WEAVE, Wingspan Stent System Post Market Surveillance; WOVEN, Wingspan One-year Vascular Events and Neurologic Outcomes;
ASA, acetylsalicylic acid; STA, superficial temporal artery; MCA, middle cerebral artery; TIA, transient ischemic attack; ICAS, intracranial
atherosclerotic stenosis; ICA, internal carotid artery; VA, vertebral artery; BA, basilar artery; BP, blood pressure; LDL, low density lipoprotein;
ICH, intracranial hemorrhage; AMM; aggressive medical management; FU, follow up.

"Fatal & nonfatal stroke. 30 day surgical mortality & major stroke morbidity rate. fschemic stroke, brain hemorrhage, death from vascular
causes other than stroke Stroke or death within 30 days after enrollment or after a revascularization procedure for the qualifying
lesion during the FU period or ischemic stroke in the territory of the qualifying artery between day 31 and the end of the follow-up
period. IStroke in the same territory within 12 months of randomization or hard TIA in the same territory day 2 through month 12 post-
randomization. *Stroke or death within 72 hours. = Stroke within the target artery territory, non-traumatic hemorrhage, or neurologic
death within 1 year following stenting. ""Any stroke or death within 30 days after enrolment, ischaemic stroke in the territory of the
qualifying artery beyond 30 days of enrolment, or any stroke or death within 30 days after a revascularisation procedure of the qualifying
lesion during follow-up.
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arm, the post-hoc analysis of the medical arm showed that
recurrent stroke rates were higher in patients with a border-
zone infarct pattern on magnetic resonance imaging/com-
puted tomography and impaired collateral flow (36.7%) com-
pared to other groups combined (7.7%) (p<0.05). The primary
endpoint rates were numerically lower in the stenting arm in
patients with hemodynamic infarct compared to the AMM
arm (18.2% vs. 26.4%), suggesting that these patients may be
a promising population for stenting.” The WEAVE trial did not
systematically exclude patients with perforator-type stroke;
however, underdilation of the balloon to 60% rather than
the standard 80% of the normal vessel diameter was recom-
mended when directly adjacent to visible perforators. The
resulting rate of perforator stroke in this trial was only 0.7%.

Issues remain despite these promising new insights. Strict
adherence to the conservative FDA indications for ICAS
stenting may result in super selection of patients.”® Many as-
pects, including the limitation of patients to medical failure
(=2 strokes with at least 1 stroke while on medical therapy),
type of qualifying event (stroke or transient ischemic attack),
and the time to treatment, may need further investiga-
tion."™ In terms of time to treatment, the current major
focus in ICAS stenting is decreasing the high periprocedural
risk. Thus, stenting is often delayed to avoid risks associated
with unstable plaque and possibly hyperperfusion.>'® How-
ever, the recurrent stroke rate is highest in this early post-ic-
tus period; thus, an effective treatment should target this
critical period. Lessons learned from recent studies and the
ongoing growth of experience in areas, such as rescue intra-
cranial stenting in ICAS related acute stroke, may interplay to
open new doors in the near future.”

Meanwhile, we await newer insights from the Angioplas-
ty and Stenting for Patients With Symptomatic Intracranial
Atherosclerosis (NCT02689037) and the China Angioplasty &
Stenting for Symptomatic Intracranial Severe Stenosis (CAS-
SISS, NCT01763320) trials.'*"
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