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The recent success of 5 RCTs of endovasculatthrombectomy (EVT) for
treating acute ischemic stroke (AlS) had resulted in EVT being
considered as the standard care treatment in clinical practice.
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Main reasons for the success of recent RCTs
1. strict selection of patients with favorable imaging profiles;
2. quality control to decrease intra -hospital time delay esp. onset -

to-groin puncture time;
3. development of moedern up-to-date thrombectomy devices with
Increase in successful reperfusion




Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
five randomised trials Lancet. 2016
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5 RCTs
Pooled data for 1287 patients; 634 EVT vs 653 standard therapy
Time from onset to random; 3h 16m

Of 570 patients assigned EVT,71% hadmTICI 2b-3
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MRSO0-2 at 90d: adjusted OR 2.71 (2.07-3.55; p<0.0001); NNT 5.1
NNT to have reduced disability of at least 1 pointon mRS 2.6

V For the primary outcome, pooled data showed reduced chance of
disability at 90d in patients assigned to thrombectomy vs those
assigned to control (adjusted cOR2.49, 95% CI1.7633.53).

V The number needed to treat for one patient to have reduced
disability of at least 1 point on mRSwas 2.6.
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V Endovascularthrombectomy is of benefit to most patients with acute
ischemic stroke with anterior large vessel occlusion, irrespective of
patient characteristics or geographical location



V About 30%of patients treated with EVT do not achieve substantial

reperfusion ¢é

A EVT failures of reperfusion may result from
1) anatomical problems (tortuosity)
2) large clot amounts
3) tandem occlusion
4) clot characteristics

5) different pathomechanisms (embolic vs athero)
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Table 1 Clinical characteristics, procedure and outcome according to the different etiologies

Other Significance

Atherothrombosis Cardioembolism etiology Unknown (p value)
No of subjects 15 44 10 19 -
Sex (M/F) 11/4 20/24 82 10/9 0.088
Age (years) (mean+SD) 64+9.6 65.6+12.7 435+154  54.2+17.7 <0.001
Basal NIHSS (mean+SD) 20.4+9.9 17.0+6.6 19.3+109 18.2+6.1 0.594
Anterior/posterior 6/9 3717 812 14/5 0.015
circulation (n)
Duration of procedure (min) 122 (72-175) 56 (29-110) 67 (23-121) 70 (48-88) 0.082
(median (range))
Use of retrievable stents (%) 61.5 97.7 66.7 100 <0.0001
Retrievable stents alone (%) 0 83.3 50 72.2 <0.0001
Complete recanalization 46.7 77.3 77.8 73.7 0.169
(TICI 2b/3) (%)
Favorable clinical outcome 13.3 54.5 333 63.2 0.010
(mRS 0-2) (%)
Mortality (%) 60 1.4 1.1 31 0.002
Symptomatic hemorrhagic | 26.7 4.5 0 0 0.019
transformation (%)

mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; TICI, Thrombolysis in Cerebral Ischemia scale.

The lack of effectiveness of retrievable stents in patients with
atherothrombotic stroke compared with the other etiologies.
Although retrievable stents were the first choice device, intrinsic
characteristics of atherothrombotic lesions usually determined the
need to use other devices.

Matias-Guiu JA, et al. INIS 2012



When we encounter AlS patients with dICAor MCAocclusion,
we can presume two possible mechanisms,
embolic from heart or proximal artery or
thrombotic occlusion in the parent artery

MCA occlusion

In situ thrombosis

or

From carotid artery



A AIS with ICAD

I Characteristics
I Acute management of ICAD



Intracranial atherosclerotic diseases

A Common in Asians, Hispanics, and nonwhite people in the
USA.

A ICAS is estimated to account for 33-50% of stroke in Chinese
populations, 47% in Thailand, and 28-60% in Korea.

A In the USA, the relative rate of strokes associated with ICAS
IS about 5.0 times higher for Hispanics and 5.85 times higher
for black people compared with white people.

Kim JS, Intracranial Atherosclerosis
Wong LKS,Int J Stroke 2006

Nam HS et al. Neurology 2006
Bang OY et al. Neurology 2005



Intracranial atherosclerotic diseases

A Common in Asians, Hispanics, and nonwhite people in the
USA.

A ICAS is estimated to account for 33-50% of stroke in Chinese
populations, 47% in Thailand, and 28-60% in Korea.

A In the USA, the relative rate of strokes associated with ICAS
IS about 5.0 times higher for Hispanics and 5.85 times higher
for black people compared with white people.

» Thus, acute occlusion due to ICAD should not be ignored
In non-white people, especially Asian patients.

Kim JS, Intracranial Atherosclerosis
Wong LKS,Int J Stroke 2006

Nam HS et al. Neurology 2006
Bang OY et al. Neurology 2005



A Characteristics of ICASrelated occlusion

I Clinical
I Imaging



A Mechanisms of ischemic stroke and TIA in patients with ICAS

Mechanism Frequency Patterns of infarcts Number of
infarcts

In situ thrombotic Uncommon  Large subcortical Single

occlusion Sometimes with BZ Sometimes
Rarely, whole territory enlarging

A-to-A embolism Common Small cortical and Multiple
subcortical

Impaired clearance of Common Small, scattered, alongside Multiple

emboli the BZ region

Branch occlusive Common Small subcortical, lacune- Single

disease like

Hemodynamic Uncommon  Borderzone Multiple

Kim JS, Intracranial Atherosclerosis



A Mechanisms of ischemic stroke and TIA in patients with ICAS

Mechanism Frequency Patterns of infarcts Number of
infarcts
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Kim JS, Intracranial Atherosclerosis



Impact of Target Arterial Residual Stenosis on Outcome
After Endovascular Revascularization

Yang-Ha Hwang, MD, PhD; Yong-Won Kim, MD; Dong-Hun Kang, MD;

Yong-Sun Kim, MD, PhD; David S. Liebeskind, MD
Hwang et al. Stroke 2016

A Hwanget al.

I reported the baseline and follow -up characteristics of residual stenosis
after EVT in relation to stroke pathogenesis

I 40 of 163 patients (24.5%) were found to have in-situ thrombotic
occlusion (IST)



Baseline Characteristics, Imaging, and Clinical Outcomes Based on the Operationally
Defined Target Arterial Lesion Pathogeneses

TAL Pathogeneses
IST (n=40) Non-IST (n=123) PValue
Age, y 65.5 (55.0-71.5) 68.0 (58.0-75.0) 0.268
Male 27 (67.5%) 63 (51.2%) 0.072
Baseline NIHSS score 14.5 (9.3-18.0) 16.0 (12.0-20.0) 0.006
Baseline DWI ASPECTS 8.0 (7.0-9.0) 8.0 (6.0-9.0)* 0.6571
Vascular risk factors
Hypertension 32 (80.0%) 79 (64.2%) 0.063
Dyslipidemia 14 (35.0%) 55 (44.7%) 0.280
Diabetes mellitus 10 (25.0%) 28 (22.8%) 0.771
Atrial fibrillation 0 (0%) 78 (63.4%) 0.000
Current smoking 23 (57.5%) 33 (26.8%) 0.000
Excellent collaterals (grade 4) 15 (37.5%) 24 (19.5%) 0.021
Onset-to-puncture time, min 354.5 (236.3-513.5) 240.0 (150.0-330.0) 0.000t
EVT procedure time, min 61.5 (35.5-79.8) 30.0 (14.0-58.0) 0.0001
Instant reocclusion 16 (40.0%) 5 (4.1%) 0.000

Hwang et al. Stroke 2016
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Table 2. A summary of differential points between ICAS-0 and EMB-0
among Korean studies

ICAS-0  EMB-0

Clinical factors

Younger age +
Male gender +

More severe initial severity - @
Relative frequency in vertebrobasilar bed + s
Relative frequency in MCA M1 B St
Relative frequency in ICAT = St
Higher total cholesterol level B +

Smoking GO +
Atrial fibrillation i @&



A summary of differential points between ICAS-O and EMB-0
among Korean studies

ICAS-0  EMB-O
Clinical factors
Younger age 4 +
Male gender 4 +
More severe initial severity + ++
Relative frequency in vertebrobasilar bed + s

Relative frequency in 0 "~" """
Imaging factors

Relative frequency in |
a Y Clot sign on noncontrast CT or GRE

Higher total cholesterc
Larger clot burden on GRE

Smoki
moking Smaller baseline DWI stroke volume

Atrial forillation Large territorial infarct pattern on DWI
Scattered/border-zone infarct pattern on DWI
Vessel calcification in vertebrobasilar bed on CT
Full and rapid leptomeningeal collateral on DSA

Truncal type occlusion upon deployment of
stent retriever

++

D

++

++




ICASrelated occlusion

MH Perez, et al. Stroke. 2017.



