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New Golden Standard
Treatment
for Acute Ischemic Stroke

Paradigm Shift in Intra-Arterial Mechanical Thrombectomy
for Acute Ischemic Stroke : A Review of Randomized

Controlled Trials after 2015




Endovascular mechanical thrombectomy

IV Thrombolysis: 4,000

MT

6000

2017 2018 2019 2020

5000 4554

4200
4000

3000

2000

1000

B MT



ASH LYo HEE|= CEA vs CAS AEHIE Alol=

4000
3667 3630

3500

3157

3000 2729
2500
2000
1500

1000

500 11
201 :

, I

2017 2018 2019 2020

318

316

m CEA mCAS



500

450

400

350

300

250

200

150

100

50

459

CEA vs CAS, 2021 05-09

AHE 2
437
403
30 23
[ ] -
6 7

m CEA mCAS

469

391

35

8% og




| SMF Aneurysm - ZEE Clip vs Coil ¥ =

14000
12724 12851
12000 11249
10000 9044
8000
5889

6000 5300
4000
2000

: ) ]

2017 2018

m7ElC| A2 mEZEX|X| mEVT




LSME X|& - 2021 05-09 (570

8000

7026
7000
6000
5000
4000
3000

2140

2000 4408 1476 1414 1459

1000 443 444 409 I 422
. ™ = ™ W
84l

=

92l Total

mEVT mClip



Mortality

1) 4< 30¢W A&

4.3% <

N oIA302
Ha7la Atz 0%
201 2,160 7.7
44 380 7.0
157 1,280 8.2
195 | 1051 17.5
201 909 4.3

MET|E HQTiA AE = S| 154 o4, 528

Lo I e =




ol k|ESF (= | AM, ischemic stroke, cerebral infarction)

. HEP RN B Hof YBIS o

=

e

Of




Cerebrovascular structure

Both ICA
Both CA
Circle of Willis







oN
1=
T
rdo
ro
uA
rio

" Cardiac

W Large vessel
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B Undetermined
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Affected
portion of
the brain

Embolus —
blocks
blood flow
to part of
the brain

Internal
carotid artery

Common
carolid artery

Embolus (clot)
Aorta

/r

~— Atrial fibrillation
in the left atrium

Thrombus (clot)




Large vessel atherosclerotic

- HzM H*ES(carotid A, Extracranial vertebral A stenosis)
o |2 A S (Intracranial A stenosis)




S — different phenotype
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Plaque
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Mechanism of infarction caused by carotid A stenosis

* A-to-A embolism
* Hemodynamic

* |In-situ occlusion




Vulnurable location of plque

Thrombus lodges
in the cerebral artery
causing a stroke

Thrombus in
the carotid artery
breaks off and travels |
to the cerebral artery /
in the brain ‘

Diseased
' carotid
artery

carotid
artery




Site of plaque rupture

Rupture of Plaque
Ad'ﬂéﬁtin

Media
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Smooth Muscle Cells
T-Lymphocyte
Macrophage
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Carotid sono
CTA
MRA

Cerebral angiography(TFCA)




AU HAS

*  Asymptomatic

*  Symptomatic
* Cerebral infarction
*  Multiple small emboli
* Large vessel occlusion
* Hemodynamic — low perfusion
* Transient Ischemic Attack(TIA)

* Hemodynamic — low perfusion




Asymptomatic lesion

* Mild to severe stenosis




* Carotid A Occlusion with good collaterals (Circle of Willis)







Symptomatic lesion

High grade stenosis

Carotid A stenosis with Ulceration

Irreqgular shape

Vulnarable plaque







Diffusion MRI pattern

* Mechanisms of cerebral infarction
e A-to-A embolism

* Hypoperfusion d/t high grade severe stenosis




Multiple embolic




Acute Large Vessel Occlusion(LVO- infarction)




Chronic severe stenosis - hypoperfuison
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Grade of stenosis

60% 0|2t 1.6%/1 A

60 ~ 99%: 3.2%/1 A
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Cerebral infarction







Ultrasound
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Echorich

Log-rank: p = 0.02

0.9+

0.8 Echolucent plaques

0.7

Cumulative Proportion Free of Stroke

0.6

T T T T
3 4

No. at risk Years of Follow-up

Echolucent 138 112 99 87 56
Echorich 108 96 81 76 50

o
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Grenholdt et al, Circulation, 2001;104:68-73
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CTA-calcified plaque




MRA - Ulcerative plaque







Treatment

* Medical
* Carotid endarterectomy(CEA)
* Carotid A stenting(CAS)




Purpose of Treatment

* Protection of thrombus formation

thrombus formation




Plaque stabilization — Statins

Non-atherosclerotic

intma

Media

Adventitia

"Vulnerable' plaque

FIDIous cap Lipowd pool

‘Stable’ plaque

Macrophage Lymphocyte

Thin fibrous cap
Large pid pool

Many inflammatory cells
Few smooth muscle cells
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Smaller lipid pool
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Meaasures that may

‘Stabdiize’ atheroma




Medical management

* Antiplatelets
e Statins
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Surgical or Endovascular treatment

* Carotid endarterectomy(CEA)
* Carotid A stenting(CAS)

* Asymptomatic lesion - Primary prevention of stroke
« CEA:70% O| &
« CAS:80% O|2f

- Symptomatic lesion — Secondary prevention of stroke(Xl| & & X|)
e CEA: 50% O] 2f
-+ CAS: Lj&et 7| &
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A3Y L% EXN|= Carotid endarterectomy(CEA)

Dr. Michael DeBakey 1953

150,000/ H, USA

Michael Ellis DeBakey
(09 7, 1908 - 07 11, 2008)


http://en.wikipedia.org/wiki/Dr._Michael_DeBakey
http://en.wikipedia.org/wiki/Dr._Michael_DeBakey
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* http://www.youtube.com/watch?v=ImHe-7RoqVc



http://www.youtube.com/watch?v=ImHe-7RoqVc
http://www.youtube.com/watch?v=ImHe-7RoqVc
http://www.youtube.com/watch?v=ImHe-7RoqVc

High risk pt of CEA
* Oldage

* Risk of general ansthesia

Heart failure

e =>CAS




Complications of CEA

* Postop. infarction
*  Wound bleeding
* Cranial N palsy

* Hyperperfusion syndrome
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e Re-stenosis

Stfold process
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AsW A EARIE Carotid A stenting(CAS)

* Primary PCI-MI 2| =Z &




AL
d3Y AHEHNUS - IV
* Deployment of distal embolic protection device
* Balloon angioplasty

* Deployment of stent










Debris during CAS




Balloon angioplasty




Post-PTA







Deployment of Stent

Post-stent Pre-stent




Complications of CAS

* Cerebral infarction — distal embolization
* Hyperperfusion syndrome

e Re-stenosis




Postop. Mx

* RegularWu
CTA, Carotid sono

* Maintain AntiPLT, Statins
* Lifestyle modifications

* Underlying disease control
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Atherosclerosis complications

Embolus

J Arterial
{ occlusion

Thrombus — ?

Atheroma

Embolism

Ischemia and cerebral
infarction

1 Intermittent

Myocardial infarction Renal bk
claudication

ischemia [/ 549
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Renal artery ‘

Internal Antarior Femoral artery
onrotid descending
artery ooronary artery
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