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Symposium for nurses and technicians A 24 K82
1) Anatomy of cerebrovascular structure SN RS
2) History of endovascular surgery M3 S0t
3) Medication summary during endovascular treatment ANy g2 H
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The “Difficult case” session A2 7= ME4

Voting with live interaction during case presentation Unruptured Internal
Carotid Artery Aneurysms

Case 1. Vein of Galen in adult MY EFEMERA 2B
Case 2. Y—stent retriever technique at BA occlusion Steit] SEHgA BYS
Case 3. Endovascular treatment for ruptured basilar aneurysm 7pHcy ZHHEI
Case 4. SSS dAVF AHcH o|EH
Case 5. Ethmoidal dAVF AGch ZxHS
Case 6. Technical option for difficult aneurysm Fdtf A=
Case 7. Reversible cerebral vasoconstriction syndrome 7tE=nH MYIME o2
Case 8. Partially thrombosed giant ACA aneurysm QIx|cH ZMEH
Case 9. Symptomatic vertebrobasilar stenosis JtEEil BMMT HiZks

Coffee break
I M2 LT

Dr. Jordi Blasco

Stryker symposium
Proximal control BGC and specially FlowGate 2 on the Stent
retriever thrombectomy procedure (Hospital Clinico Y Provincial De Barcelona)

The “Complication case” session AHE M ZIHEY

Case 1. Embolic complication after stent assist coil for basilar tip aneurysm Atojoi ZEf=
Case 2. Basilar artery dissecting aneurysm UARATH ZHS
Case 3. VA dissecting aneurysm stisd 45
Case 4. Thromboembolic complication during IAT JtE2l tiHNe ZAM2
Case 5. Coil stretch during the embolization JtEginst] AN
Case 6. latrogenic vessel injury caused by wire tip of neuroform stent QX EIEE

delivery system during endovascular coiling
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09:30-10:30
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11:00-11:10
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The “Debate” session: panel discussion with live audience interaction zt
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Intraoperative neurophysiological monitoring during endovascular procedure  7H=2ICH
1) Case presentation: IOM
2) Cerebral oximetry
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“My first case” by the young guns

Case 1. LVIS junior stent migration during embolization

Case 2. Stent assisted coil embolization for ruptured Pcom aneurysm
Case 3. Angioplasty for MCA stenosis
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Case 4. Stent retriever thrombectomy combined with distal aspiration for
acute MCA occlusion

Case 5. My first coil embolization

Case 6. My first case: 1) ICA aneurysm 2) ICA stenosis with MCA occlusion

Coffee break
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bal

My technical tips and tricks: mechanical thrombectomy

1) Stent retriever thrombectomy for acute major arterial occlusion
2) Combined AT strategy based on manual clot aspiration
Introduction of new devices (by company)
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1) Comprehensive Brain Anatomy: A Introduction

(a) Lateral view Precentral

Olfactory
bulb

o)

Sylvian
fissure

) BB
Congsng s gt

Stem & Thalamus

Brain Anatomy - Diencephalon

Sits on top of the brain stem
Enclosed by the cerebral
hemispheres
Made of three parts

+ Thalamus y

* Hypothalamus /s
« Epithalamus

(b) Adult brain

10

[The motor and sensory cortexes and the association areas for each
Central sulcus
Motor Cortex

Somatic motor
association area

Gustatory Cortex

y Cortex

Auditory Cortex

Primary auditory cortex
TEMPORAL LOBE

Auditory association area

b 201 Pearson Ecuar

ASCENT JeJu

Stem & Thalamus

Sensory Cortex

Somatic sensory
association area

Visual Cortex

Primary visual cortex

Visual association area

~ (Cerebellum removed from here)

View (a) —> *—View (c)

Optic nerve
~Thalamus —
—Optic tract —
Infundibulum
(pituitary removed)

F——Trigeminal nerve (V) — 4
Abducens nerve (VI [ i
—— Facial nerve (Vi

Vagus nerve (X) —
— Accessory
nerve (X)) e
\ccessory-
Ventral root of first
e, nerve (XI)

ZBoprEn
SENSE
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Stem & Thalamus Stem & Thalamus

Thalamus—

Reticular
activating
system

Locus coeruleus _
norepincphrinc;

Raphe nuclei

Medulla oblongata:

Spinal cord

2017.06.16.
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Stem & Thalamus Stem & Thalamus

Radiations
to cerebral
cortex

O] F(fish) ¥A)fr(amphibian) 35 (reptile) % (bird) i F(marsupials) & Fr(camivore)
&ol(bass) 7} +2l(frog) fi(snake) ¥l E7l(pigeon) Fv]1}7(opossum) el (cany

e ————=—"—— Auditory
Visual impulses X y impulses

Reticular formation \ ¥ Dy
N motor projections

to spinal cord %) (monkey) #2 2(ape) 21 (homo)
Ascending general sensory &

0247421 4 ol (macaca monkey) 4X|(chimpanzee) A} (human)
tracts (touch, pain, temperature) ;

2017.06.16.
_ASCENT JeJu

Stem & Thalamus
Of 7 UM F

Cross Section

White matter Gray matter White matter Gray matter

2017.06.16.
ASCENT JeJu
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Subarachnoid Space Axial Section

2017.06.16.
ASCENT JeJu

Sagittal Section Coronal Section

Cortex

Internal
Carotid

—— External
Carotid

2017.06.16.
ASCENT JeJu
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MRA - TOF MRA - Enhanced

Cranial Nerves Cranial Nerves

16.
_ASCENT JeJu
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choroidal segment

communicating segment

ophthalmic segment

ophthalmic arte
< 2 anterior choroidal artery

posterior communicating artery

2017.06.16.
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A

optocrasm

> WY | [
& b i .

posterio coebral

281, REBEUS T, FU R

47 (850 § L

o O 2 20,

2017.06.16.
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[p—
v Rk Corpus striatum i 4 7
orualontala (caudate and lenticular nuclei)

oma Medial and lateral ~
ety lenticulostriate aa.
=

sucurena. Procentral (prerolandic),

) o Heunen centtral (rolandic) Y,

imcsrse. and parietal branches

oo a. Lateral cerebral

Leos (sylvian) fissure
o sy

Bastaca.

Temporal branches:

A Tomporal lobs——

ot
e S Middle cerebral artery
)“],V Int. carotid a.—

. . cowvotr o7 e

14

Ant. communicating a.
Recurrent a. (of Heubner)
Anterior cerebral artery
Middle cerebral artery
Post. communicating a.
Ant. choroidal a.
Optic tract
Post. cerebral a
Cerebral peduncie
Lateral geniculate body
—— Post. medial choroidal a.
Post. lateral choroidal a.
Ghorold plexus of lateral
Medial geniculate body.
Pulvinar
Lateral ventricle

A communicaiog . st o wits

 oplic nerve

M/ intemal carolid artery
\\ — / /

posterior communicating artery

\‘\ opticchiasm |

/]

anterior choroidal artery

basilar artery

posterior cerebral artery

T8 2, HEESe 50 BRge(REyE)

Sylvian Fissure

2 P w1 ro-biturcation segment

[l V1 (post-biturcation segment)

w2 segments
[ ws seaments

44 seaments
(cortical branches)

ASCENT JeJu
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: orbitofrontal
: prefrontal

: precentral

: central

anterior parietal

: posterior parietal

angular

: temporo - occipital
9 : posterior temporal
: middle temporal
: anterior temporal

: temporopolar

2017.06.16.
ASCENT JeJu

central
anterior parietal precentral

posterior parietal

fornix

angular anterior commissure

E . emal branch
anterior cerebral artery X S

. large branch

paraventricular nucleus . a7 7 i posterior hypothalamic area

S e 4 \: lateral hypothalamic area
\ mammillary body

lamina terminalis

4
4
£ preopic nudki

orbitofrontal

temporo-occipital -

optic nerve
optic chiasm
supraoptic nucleus dorsal hypothalamic area
ventromedial nucleus  d0rsomedial nucleus

posterior temporal | £ temporopolar

middle temporal

anterior temporal

2017.06.16.
SCENT JeJu

ZEoparsal
Congeung v it

pericallosal artery @ osbitofrontl artery callosomarginal @ frontopolar artery

|® anterior intemnal frontal astery © middle internal fre

ery @ posterior intemal frontal artery

® paracentral lobule artery ® superior internal parictal artery ® inferior intemal parictal artery
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optic nerve

caudate nucleus ~_ _~Spcnene . e internal carotid artery
|

istal group

middle cerebral artery ‘ recurrent artery

putamen — 8 of HEUBNER

globus palidus 3 anterior cerebral artery optic chiasm / .

. proximal group

bmmunicating artery
thalamus . distal group

. recurrent artery of HEUBNER

ZtmopAH 2017.06.16. oAt
S ASCENT JeJu s oot

interpeduncular fossa

direct perforating branch

P

premammillary artery
posterior communicating artery

cerebral peduncle

posterior cerebral artery posterior cerebral artery
superior cerebellar artery
posterior communicating artery
basilar artery
basilar artery

2017.06.16. opArs R
ASCENT JeJu it

posterior cerebral artery

thalamogeniculate arteries

posterior medial choroidal artery

peduncular perforafing arteries 4 cerebral peduncle

RS posterior cerebral artery
posterior communicating artery ————47 o :

direct perforating branch

basiar artery

A BBOY 2017.06.16. 2017.06.16.
3/ conghng e g ASCENT JeJu ASCENT JeJu
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acpRelaR
splenial artery

s

parieto-occipital artery

posterior temporal artery

posterior cerebral artery
oculomotor nerve

superior cerebellar

posterior cerebral artery —==

basilar artery

SCA

basilar artery hemispheric arteries

superior cerebellar artery
posterior cerebral artery k

il
superior cerebellar artery

intermediate hemispheric artery
precerebellar artery

\%

basilar artery

medial hemispheric artery Vi
anterior cerebellar artery

vermian arteries

17
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posterior cerebral artery.
superior cerebellar artery

basilar artery

anterior inferior cerebellar artery 4

rostolateral branch
posterior inferior cerebellar artery
vertebral artery
caudomedial branch

basilar artery
vertebral artery

posterior inferior cerebellar artery.

anterior medullary segment
lateral medullary segment:
tonsillomedullary segment
telovelotonsilar segment

posterior communicating artery
posterior cerebral artery

superior cerebellar artery

basilar artery

or inferior cerebellar artery

vertebral artery.

anterior spinal artery.

ZBopr
bai

18

AICA

posterior cerebral artery.

superior cerebellar artery

NV
basilar artery:

anterior inferior cerebellar artery

N VI
N, Vil

posterior inferior cerebellar artery

medulla oblongata
vertebral artery

posterior cerebral artery
NI
superior cerebellar artery

anterior inferior cerebellar artery

posterior inferior cerebellar artery

anterior medullary segment
lateral medullary segment
tonsillomedullary segment
telovelotonsillar segment
cortical segment

1, Extraosseous (V1) segment
2, Foraminal (V2) segment

3, Extraspinal (V3) segment

4, Intradural (V4) segment

5, Approximate position of occig




basilar artery

anterior inferior cerebellar artery
\

Vil
olive

inferior cerebellar artery (PICA)

Xl
anterior spinal arery (ASA)
vertebral artery

posterior spinal artery (PSA)

Clinoid

Yasuey
Lasaeiels

e1g

N\ v
3 Uiseret
2 X@Mamwgw

ZEoparsal

Congeung v it

Cavernous sinus

intemal carotid artery

oculomotor nerve (Ill

trochlear nerve (IV)

abducens nerve (V)|

lophthalmic division (V1)

trigeminal nerve

maxilary division (V2)

mandibular division (Va)

ZEoprael
Congung i hepitt

Symposium for nurses and technicians

Circle of Willis

/ anteror communicating artery’
/ __— anteror cerebral artery

S middoouebraatay

intemal carotd artery

posterior communicating arery

premamilary artery

\ T posterior cerebral artery

\
\ \ superior cerebral arery

-

basir artery.

Cavernous sinus

superior orbital fissure

trigeminal nerve (V) :
ophthalmic division (V1) —
maxillary division (V)
mandibular division (Va)

oculomotor nerve (Il ——
trochlear nerve (IV)
hbducens nerve (V) —

1, ofipraels 3 2 o) jads

19
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2) History of endovascular surgery

2o
ST HoMR Mol
cad ST K 22| HALK HY

1. X-ray: Wilhelm Rontgen () in 1895

2. contrasted x-ray cerebral angiography-- Egas Moniz (&)
in 1927

3. Seldinger technique in 1953 222

Aneurysm

4. Cerebral angiogram: main diagnostic tool in 1960s
Cranial aneurysm

= =
W7ol X|= s Fol X|=
1. Dandy in 1937, first aneurysm clipping + 1941 Werner, £|Z£9| | S F MM =

Cip applied 0
ek of aneurysm

2. Yasargil in 1980s, Microsurgery A&
--clipping=r= 2| EH3}t

Fic. 1. Plain skull radiograph obtained after 9 m of silver-enameled
wire had been inserted into an aneurysm of the ICA by puncluring the
aneurysmal wall, This procedure was performed in 1941 by Wener and
colleagues. The image shows an impressive resemblance to what can

achieved today using detachable coils (an aneurysm filed with a
metalic wire).

21
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1. Lussenhop & Velasquez in 1964
-- first catheterize intracranial vessel via ECA

2. Frei, in 1960CH S &t
POD, para-operational device

-- microcatheter tip®| micromagnet £%t,
A2 &E 2O catheter=d

3. Electrothrombosis
-TIIE 2o SR BHO| MY =2 X2

Electrothrombosis

* Mullan in 1960s

+ Burhole2 &3l fine needle puncture of aneurysm neck
stereotactically, & Z2|L| thrombosis'Zt

« 1mA for 5min, 302 ZtZH O =2 AAL SHE otal M7tXx|

49/61 E4| O‘”A‘I g_g_&! G. Guglielmi

Fo. 4 o dayarmatc rpesenaion, ¢
met et v 5 v o
it st

Iron microsphere

e Alksne & Smith in mid-1970s

« Stereotactic placement of magnetic probe against the
aneurysm sac

+ Injection of iron microsphere into aneurysm sac by
puncturing

+ H0| aneurysm sac2 k{1 thrombusZt XkA] 25| =
E Rk

+ Methylmethacrylate2t H7I2E ZSHA| AHE

» 16/22 return to work

Balloon embolization

« Fedor Serbinenko (2]) -1974d Z|=
balloon2 & aneurysmZ 3008 0|4 X|=

Dr. Fedor A. Serbinenko

Balloon embolization

e 1980s - =2 X227} 0{H 2 SWFE Balloon
embol|zat|on0|-._ 240| i All, but, poor outcome

+ Higashida & 1990'd 84 9| =&0| 022 8UFE
balloon 22 x|§, 18% AILE, 11% 0|2t 21

+ Balloon2 aneurysmo-plastyE Al7|22 M EXY

+ Y Al 1989 Hilal, pushable coil, nonretrivable

Invention of GDC

Guido Guglielmi

22
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Invention of GDC First Detachable Coil (GEM)

- 1988'd - Dr. Guido Guglielmi arrived at UCLA to join B
Dr. Fernando Vinuela, GDC &7 A| &} _ Teost Therspeutics

Guglielmi Electrelytic HicroCoil
Ceen )

Part Number: 350001
Lot Mumber:  RO366

Fic. 8. Histori the frst (handmade)
ol Shae: 4mmy used to detach the cois in 1989
i engtn 10em
faft Legt 17Sem
. shat iameter 0010°

= March 6, 1990: First clinical use of Guglielmi
Detachable Coil

Conteots 0o Ut
s lorn Do

i devics 0 tandnd o co 1) ey
Rond th scompanyn drectirapeir o e

« FDA approval in 1995

oA patat Py ons.

—__owmow
e
Read directions prior o use.

Target Therapeutics, Inc.

San ose, Catlomi 98134 USA
3

Fa. 5. loagagh ol adetcttiecol. Th s ol was o . Hlof phologaphshowng st el o e pckage o
i 153 2w oo e v . o ol wa s 108 G dos

v 8 3 GEMS. T s ot chrged 0 GOCS

=

1990 ALCH 2=tk 3D rotational angiography

AINR Am ) Neuroradil 1983 MeyJund(3):265-91
A A OB o o & = i cerebral angi phy: and value.
- 1991-1995 - 2 2[R0| U2 E2 SAE HYSE Al Ay o
i e

Rotational cerebral angiography provides continuously changing projections and correspondingly excellent visualization of aneurysms
or other vascular malformations requiring special or oblique views. Rotation angiography as part of the routine angiography gives a
three-dimensional impression with one injection and series of fims. Although additional subtraction technique is not possible and the

. injection time has to be prolonged, the technique is compared with and
+ 1995 - FDA approval for the GDC coils anglotomography n the preoperaiive evaluaton of cerebral vascular maformatons
PMID: 6410723 [cerebral : taxIo|, o], X9, X|40) S4ate, ALH|
[Indexed for MEDLINE]

+ 1998-1999 — UCLAO A 200 aneurysms2 ZYLE K| &, L | =
HMAE =t

Interventional Neuroradiology 6: 85-94,2000

{ 3D Rotational Angiography:
Recent Experience in the Evaluation ‘
of Cerebral Aneurysms for Treatment

S. ISHIHARA*, L B. ROS$*#, M. PIOTIN, A. WEILL, H. AERTS*#%, J. MORET

Department of Interveniéonal Neuroradiology, Fondation Ophalmologique Rothschild; Paris, Frarce
- Definse Medical C

=+ Department of Surgery, U
|+ Philips Medical System;Be

rsty of Manitobas; Winnipeg, Canada,
t Netherland

International Subarachnoid Aneurysm Trial (ISAT) of neurosurgical
clipping versus endovascular coiling in 2143 patients with
ruptured intracranial aneurysms: a randomised trial

International Subarachnoid Aneurysm Trial (ISAT) Collaborative Group*

Findings 190 of 801 (23:7%) patients allocated
endovascular treatment were dependent or dead at 1 year
compared with 243 of 793 (30-6%) allocated neurosurgical
treatment (p=0-0019). The relative and absolute risk
reductions in dependency or death after allocation to
an endovascular versus neurosurgical treatment were
22.6% (95% Cl 8-9-34-2) and 6-9% (2-5-11-3), respectively.
The risk of rebleeding from the ruptured aneurysm after
1 year was two per 1276 and zero per 1081 patientyears
for patients allocated endovascular and neurosurgical
treatment, respectively.

Interpretation In patients with a ruptured intracranial
aneurysm, for which coiling and

clipping are therapeutic options, the outcome in terms of
survival free of disability at 1 year is significantly better with
endovascular coiling. The data available to date suggest that
the longterm risks of further bleeding from the treated
aneurysm are low with either therapy, although somewhat
more frequent with endovascular coiling.

Lancet 2002; 360: 1267-74
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2010 PED

y y
IIII|IIII IIII|IIII IIII|IIII

1990 First coil 1997 balloon

tT 1

1995 FDA 1997 2002
coronary Neurofor
stent in m stent
aneurysm

Coil timeline

e
OIPAE Ucoisskn 208 WOISTIONY
™ Mo ol 208 o000

2000 | 2001

2002 | 2003

2004

2005

20! 2010 2011

6 | 2007

2008 | 2009

B

ik ® et Sam 0 WOV
MU st Yten 2505 am 2005 UASCSOUNY
e —— 05 wcAoouN
N it s 205 WnoEy
208 wcognonie.

oo ot o Sy 5o, S5m0 007 WOV |
St 0

et
el

Coils (Stryker)

Detachable coils developed by’
Dr. Guido Guglielmi and Target

k1996

1990  [=1994

First coil  kFirst2D |«First 3D
launched | coil coil
First Soft | Launched | launched

Development of
Our new Target® Detachable Coils

2010 2012 2012
FHU of Targe Launch of Target =Launch of
Long™ Target
Nano™

Photo use with permission of Dr. Guido Guglielmi
Photo taken by Stryker Neurovascular

Coils (Medtronics)

Axium™ Bare coils

When conformability is key —well adapted
for multi-lobed and amorphous shaped
aneurysms

Available in half sizes for greater precision

Axium™ MicroFX™ coils with
LatticeFX™ technology

When hemostasis is critical — the only
fibered coil with great neck and dome
coverage, plus increased thrombogenecity

Axium™ Prime (super soft) coils
When softness matters — 4X softer than

Axium™ Bare coils to effectively fill space®

Axium™ Prime (extra soft) coils
When softness is paramount — measurably
softer than leading finishing coils on the
market*

Coils (Microvention)

HydroFill Hydrosoft

Cosmos Helical | HydroFrame

A )
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HydroCoil® Endothelialization
3-month Follow Up

B

i, é’

Figure 3 Coil detachment mechanisms. These basic illustrations
«demonstrate the general mechanism of detachment. The exact
‘construction of these mechanisms is mostly proprietary and is not
detailed here. (A) Electrolytic. (B) Mechanical. (C) Hydraulic. (D)
Electrothermal (see text for details).

Coil stretch

2007.08.09, Jung ID

Neuroform

« Easier Access

8
H
£ to A2/M2
£ Stent « Improved
.g preloaded on ?ten:ab_“y
1 5 a Delivery rackabil
= Neurof lsr:gg?ﬁ:f wire . ParaAIeI
= Neuroforn . ' irl
] ficrodslivery Stent Stresmivied y
1 v y Ste : L Stennd stentdelivery| | « Superior
§ pm— e e I Setmen
LR [leurotorm potube + perator
L ¢ Change from \Clz‘:;:ﬁ' braided distal || | « Exchange
- Squared to wire not
g Rounded Accessand | |, pro-assembled| | needed
° Marker Bands Essaob stabilizer &
£ | «pioneering it Deployment iy
E stent Deployment
2002 2003 2004 2005 2010 2012

Neurovascular Stents
Lvis® Enterprise® 2
(Microvention) (Codman)

Flared ends provides Self expanding stent
support and coverage and delivery system to
for stent-assist coil treat wide-necked
procedures. 1 mm cell N intracranial
et ||| FSAR aneurysms

Pipeline® Embolization
Device (Medtronic)

Braided cylindrical mesh
remodels the parent
artery, provides a
scaffold that promotes
endothelial growth, and
excludes the aneurysm

Image courtesy of Medtronic. © Medtronic. All rights reserved.

Neuroform EZ®
(stryker)

Self-expanding
nitinol stent pre-
loaded on an
enhanced stent
delivery wire

25



The 12th Annual Summer Conference Endovascular Neurosurgical Therapy
ASCENT 2017

Microcatheter

1991 2002 2005

o | o || o995 2| |||

St || e || e o || MR || s
T

~— 5

v ior1018/ ior SL10

XT27 launched inKorea

(BSC) in 2002

Neurovascular
Application Torque

Tip Softness
Coating Durability

AIS

2000-2008 2008-2010 2011-2012 2014
W v v v

= Merci® Balloon = Development & =Trevo® Pro = Trevo® XP ProVue
Guide Catheters Launch of the 1% Retriever Retriever 3mm and
= Merci® Retrievers ot Roiiner = Trevo® ProVue 4om
DG TRy (N £V an Refriever = FlowGate ®BGC
Canada)
=DAC © Catheters
4
J
J

4
y
TR T

MERCI Trial Merci Registry TREVO Trial
Multi MERCI Trial TREVO 2 Trial

TREVO Regisly &
DAWN Trial Enrolling

v' Trevo Provue & Trevo XP Launched in Korea

Wingspan&Gateway

+ Wingspan®Stent System
~ Launchedin 2005

~ Firstapproved Stenttoimprove uen diameter i patens with
intacranal atherosderoticdisease

~ Previousatempts werewith
Carddogy Stents (ofHzbeluse)

Wingspan stent &Gateway ballo®

Qof

+ Neurosurgeonilt Neuroradiologist?t &£7|0f £=&0| of
e HEO| CHEt less invasive TkE SYSIAUOL}, HE
E{, device, technique MO 2 HO|0t L SUF K=
o F{/It &[ ULt

Esto| Hatl K|EA| ZF device, material?| &,

Hgad

EFE S AP0 S25] X[t WE £E2 Helsh=
AAMD 7| 22-0 FIMKX G5 X552 WSt &2
ol Eag Aol
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3) Medication summary during endovascular treatment

SMICH MEZAHE AF2at

v Contrast media
v Antiplatelets
v Anticoagulants

v Thrombolytics ¢ A (ionic)

. @ H|0|24 (non-ionic)
v Vasodilators

Contrast media

Conray %
I )
Z=3He &Y cncos @

-84 (solubility): EHL{0I| A

OH

CONHCH, éMCH;OM .
Pamiray

%t 0f Hlzfvtct. 0
BCL 4EY0l &

Zgo| Act.

o] oj2f

o= HjdEch (95% IHEl Moo EofEl &=

F0| 2~3A17F LjOff B EElCH
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Contrast media
e 24

A (Solubility) —

HrApM H| R b (Radiopacity) t

Beller visualizalion &
Less side effect!!
— Non-ionic contrast

Side Effect

Hypersensitivity (#Allergy): 2~5%. (H|0|24 Z=FX| 9| Z2)

Sx. urticaria, mucosal edema, bronchospasm, anaphylaxis

Coagulation cascade
and Platelet pathwa

COAGULATION
ntrinsi pathway
PORES PLATELET
AGGREGATION

Extrinsic pathway

SUBHOOTHEUAL NATIX

28

ontrast media

s SUH|(22E/21R) 43 2EEE Aot e (BT=21F)
Inonic(ionic) 15 (3/2) Conray 370 1500 3
monomer Isopaque 2100

Telebrix 1500 5.2
Inonic dimer 3(6/2) Hexabrix 370 580 6
Noninonic 3(3/1) Omnipaque 300 672 6.3
monomer Pamiray 620 4.7
Ultravist 607 1.8
Optiray 651 5.5
Xenetix 695 6
Iomeron 520 4.5
Noninonic dimer 6 (6/1) Visipaque 320 290 11.4
Isovist 240 300 39

ool HR® SCI3} 0 X 2AHE DX 48
DISOIZY3HE 2 H2 DR
- HIFOI S5 2482l =88 &
30 4BARY OIR0Il =2 2AHE SILICL A ISI@E32Y
v Contrast-induced nephropathy
RDIASBILICE
Heol: =H| AHS 3L o|Ljoll, SE3t 0|7 §10] serum Cr levelO| baseline2C} 25% 0| &

QEAL}, serum Cr>1.5mg/dL.

paque 7|& Omnipaque 7|&
D ZYH AHE2Q| #|43}F (Maximal dose of lodine = Total 80 gm or 2000 mg/kg)
@ Metformin(FxofA)to| ET AHE2 F4HIHS (mortality 50%)2| 2217t 10 & =
x| ek
@ N-acetylcystein (Mucomyst): free-radical scavenger, PO 600mg BID * 2 days
@ paque>Omnipague
® IV hydration

Transient global amnesia

[ Activation inhibitors

receptor PAR-L P2Y, receptor | P2Y,, receptor
= Terutroban = Seratrodast = Vorapaxar antagonists antagonists [0 Adhesion inhibitors
« Sulotroban = Ridogrel* » Atopaxar » A2P5P = Ticlopidine [ Aggregation inhibitors
« Daltroban = Picotamide* = A3PSP = Clopidogrel
- lfetroban = Terbogrel* + MRS2179 + Prasugel
« Ramatroban = EV-077* » MRS2279 » Ticagrelor
« Linotroban » MRS2500 = Cangrelor
« Elinogrel

e

TRRR e ~-.
Intracellular Serotonin 2A
Thromboxane A signalling activation antagonists
“ 5HT2A) . APD-791
\ 0 cAMP/cGMP 1 ---> AMP/GMP = Naftidrofuryl

= Sarpogrelate
= AT-1015

Platelet GPIlb/llia

GP Iba/lla~
GPIX GP V
= C1q TNF-related

\|Fibrinogen protein 1
» DZ:697b
» RG12989
Collagen WEQ 7 \
GP lib/llla inhibitors: ( Platelet |
GP VI inhibitors = Abciximab Y,
GP la/lla inhibitor = Monoclonal = Eptifibatide " 7
= EMS16 antibodies = Tirofiban 8 CadlologSgi| >




Antiplatele B

& 21

Clopidogrel Abcimab  Tirofiban  Cilostazol  Triflusal
(Plavix) (ReoPro)  (Agrastat)  (Pletaal)  (Disgren)

P2y12
GPllb-llla
PDE

v Aspirin : PO 100mg/T, Gl irritation/bleeding,
Bronchospasm, Reye’s syndrome

v Clopidogrel: PO 75mg/T (MArZHA|glol),
. PPl Hizljet HEA Zat Zh.

- Gl hemorrhage: clopidogrel 2.0%, aspirin 2.7%
- Intracranial hemorrhage: clopidogrel 0.4%, aspirin 0.5%

Antiplatele

Abciximab  Tirofiban  Cilostazol  Triflusal
(ReoPro)  (Agrastat)  (Pletaal)  (Disgren)

Aspirin C"(";‘:‘;‘.:)"" Ticlopidine  Prasugrel
cox
P2v12
GPllb-lila

PDE

v Cilostazol : PO 100mg/T (200mg/day, 4H £ o),
, heat intolerance, palpitations

v Disgren: PO 300mg/T (300~900mg/day, 75X
AE F9)

Symposium for nurses and technicians |

P2Y12 resistance test (VerifyNow)

Blood Sample
Showing Inhibition of
Platelet Function

Low Light
Transmittance

oYY ——
<Test Timing>

27 days on
maintenance

Clopidogrel 28 hours post bolus

26 hours post bolus

Antiplatele

Abciximab  Tirofiban  Cilostazol  Triflusal
(ReoPro)  (Agrastat)  (Pletaal)  (Disgren)

Jie C[‘(’Q‘:‘fg)’e' Ty e
cox
P2Y12
GPlib-llla

PDE
ﬁbciximab : IV(/IA). Half-life 10~30 min. However, its effect on platelet for 48
ours.

* Bolus : O.zsmg/kg
* Malntenance: 0.125ug/kg/min (~12A]Zh
Tirofiban : IV(/IA). Half-life 2 hours. However, its effect on platelet for 4~8 hours.

*0.9% FILIEE +=8Y E= 5% Z=Y +8Y 250mI0flA s0mIE H A3t O] o 50mi (1
vial 2 *M2F :

* Bolus : 25ug/kg
* Maintenance: 0.15ug/kg/min (12~24A|Zh

Coagulation cascade
and Platelet pathwa

PLATELET |
AGGREGATION |

Laminin
— Fibronectin

SUBENDOTHEUAL MATATY
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[Crormimsic primay C |

3] (Hogoman Factor) Tissue njry

w-m-\) IHMWXwI:mu
[Proatiboein — Xila

Warfarin

Heparin+AT llI

Phospholiid
) o
Active

COMMON PATHWAY

From PINTERIST

Thrombolytics
Tissue plasminogen
activator {tPA)
|Prasminogen activator ¢ Factor Xla, Xlla
- l Kallikrein

inhititor 1& 2 /V
PLASMIN +__

[Orokinzss]” . ezentiplasmin

PLASMINOGEN

Ny

ag-macroglobulin

|FIBRIN 2<  FIBRIN DEGRADATIOI
" PRODUCT:

'

THROMBIN — Thrombin-activatable
fibrinolysis inhibitor

v Recombinant Tissue plasminogen activator (rt-PA)
v Urokinase (UK)

v Streptokinase

v Plasminogen activator
Urokinase was originally isolated from human

FDA approved for pulmonary embolism (V)

Urokinase is marketed as Abbokinase or Kinlytic and competes with

., alteplase) as a thrombolytic drug in infarction. However, urokinase is not very selective for
clot-bound plasminogen, unlike (TPA)which preferentially interactswith clot-
bound plasminogen.”

1} Chemical thrombolysisOi| B 0| AHE. (1A, off-label)

1A TH: IA chemical thrombolysis
Sk OlEA BREIEES S @01 ISR ¥E )
2M|TH: IA mechanical thrombectomy

- Merci
- Penumbra

Acute Puimonary Thromboembolism)

SAEN 1A stent retaver Jearance of Inravenous Caheter)

30

nticoagulan

NOACs (nove| oral anticoagulants): monitoring X, lower bleeding risk,
short acting time

* Dabigatran (Pradaxa) : direct thrombin inhibitor

* Rivaroxaban (Xarelto) : direct factor Xa inhibitor
* Apixaban (Eliquis) : direct factor Xa inhibitor

rt-PA

v Alteplase : FDA approved for acute ischemic
stroke (IV, 0.9mg/kg, maximum dose 90mg

* NINDS study (NEJM, 1995)

(Reute Coronary Aerial Tombosic)
& (Acute ST Elovation Myocardial Infarction)
4o Puimonary Thrombosmbalion)

4043 (Corabral Ischenia)

v Within 3 hours of symptom onset (Class I, LOE A)
v Within 3 ~ hours of symptom onset (Class I, LOE B)

Vasodilator

v Papaverine : Papaver (275)).
v Antispasmodiic effect Unclear mechanism.
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Vasodilators

v Nimodipine: Ca2*-channel blocker (PO, 1V)
- NS0l Y oM E e
- oAxleE YA 27t B35 E post-SAH vasospasm A|
EX| (neuroprotective effect)
VPO 8t

Only PO

- SAH = 96A|Zt O|LY AME, Z[CH 212 AME.

v Nicardipine (Perdipine): Ca2+-channel blocker
(PO, IV) - LHYY M 2 ALE.
IA therapy for vasospasm ¥ &.
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“Consider, Communicate and Conquer”

The “Difficult case” session

A% 712 A

Voting with live interaction during case presentation
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Case 1. Vein of Galen in adult

AN BFMEEAT |ISHA

Under Distal subtraction angiography

49/F

+ Chief complains
— Headache, Dizziness
+ Duration
— About 5-6 years
» No specific medical past history

Initial CT pre

Under 6 vessels angiography, 5 vessels was supplied by direct fistula into the VGM, except Lt. VA

R/O Vein of Galen malformation zeatment f:pt.lon? . .
Planned DSA for further study . Eml_)ollzatlcn using Onyx, Glue, Coil
Single stage?
Multi stage?
Which route?
* Embolization and Radiosurgery

Final Distal subtraction angiography

Planning Onyx embolizati

15t micro-catheter insertion was tried via 2nd micro-catheter insertion was tried via
Rt. VA route = Failed (d/t tortuous vessel) Lt. ECA route (using STA) = Success

Conclusions
il 1 o
Nearly total occlusion!! « Fortunately, well occlusion case

Onyx embolization was done using Lt. STA
Total Onyx amount : 3ce
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Case 2. Y—stent retriever technique at BA occlusion

HP H o
Brry SERA

75 Y.O / Male

 Distal BA occlusion

+ PCA E stent ?|X| = retrieval A|dSIIU2
Lt, thrombus 7t engagement T| X| @0t
Rt. PCA S35t retrieval A| Lt. PCA
occlusion (Rt. = recanalization)

. Lt. PCA 3 retrieval A| Rt. PCA f {
occlusion (Lt. & recanalization) E. \f&i s
+ Both PCA & Y-stent retrieval A|ZH& T ;\ e
o
4- 7/
Yoo o A

) s
\\
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Case 3. Endovascular treatment for ruptured basilar aneurysm

71 o X|
== I« J

7 pch

Initial DSA : non-specific finding

HD#3 mental change (stupor) 4.3x2.6x3.5x1.5(N)mm
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1. Surgical clipping

2. Coil embolization

3. Stent-assisted coil embolization
4. Multiple stenting

5. Flow diverter

= Gachon University
/" Gil Medical Center
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Case 4. SSS dAVF

(=)
0
08

=
0=
=

47 /M
severe headache, drowsy cons.

Case presentation
(SSS dural AVFs)

In this paper, the author presents the case of a SSS
dural AVFs causing IVH, treated in an endovascular
manner.

Chang-Young Lee, M.D.

Department of Neurosurgery, Keimyung University
School of Medicine, Daegu, Korea

r
Left ICA

|
{
|

Which one is
more optimal ?

Arterial approach?

via jugular vein

| Direct
! venous approach ?

|
‘ Surgical approach?
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Case 5. Ethmoidal dAVF

Z1
y O

A

ZRN

e
ozt

o013

(@]

02
=l

54/M
on the medical chgck-up (asymptomatic).
e el s .

Case presentation

(ethmoidal dural AVFs) - 172

In this paper, the authors present the case of an
ethmoidal AVFs found incidentally, treated in an
endovascular manner.

Jae-Hyun Kim, M.D., Chang-Hyun Kim, M.D., Chang-Young Lee, M.D.

Department of Neurosurgery, Keimyung University
School of Medicine, Daegu, Korea

Radiosurgery?
Surgical approach?
Right ICA and ~ Endovascular Tx.
arterial app. via ECA ?
arteriala app. via ICA ?
venous app. ?
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Case 6. Difficulties in coil selection when using the double
catheter technique

721 =

4S8 88 2=
it

LD
are CordCars dsaf 1651710
4201P017-03-10/14:29:44

1. Sac] sizeof w2} coil?| size £ 242+9| cathetheroi] OftH 242 M
=t [

N
w
(2]
o
(2]

]

o
i
iz
]
A
T
N
B
1A

rr

hellical coil2 A&t g Zi 21712

3. 2% branchZ coil 0| W2 2X| L= = frameS EEsH &otE7|
2loll 01 brand©| coilE £ 4 ¢l /I? 1t brand & = frame= E£
StAl & Falet A or filing & wf fF2l8k 0] UA=X]..2
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Case 7. Territory infarction is always associated with a
intracranial artery occlusion? Or other considerations :
Reversible Cerebral Vasoconstriction Syndrome

oIy 4= 0l=& 0ls= 0| & &
Jhsaln) MeiMe

Case report

44/F, Lt side weakness with drowsy consciousness

Diffusion MRT

Discussion & Conclusion

* Most territory infarcts are caused by intracranial artery occlusion with
thrombus. However, other causes should be considered, such as Reversible
Cerebral Vasoconstriction Syndrome (RCVS), vasculitis, vasospasm.

¢ Most RCVS are presented as thunder-cap headache, but other severe
symptoms such as coma, stroke, Posterior Reversible Encephalopathy
syndrome (PRES) may also be considered to symptoms of RCVS .

* In these cases, other treatment plans other than conventional stent retriever
mechanical thrombectomy should be considered. In addition, it is important
to carefully examine the patient's angiography before the procedure.

Q2
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Case 8. Surgical Treatment of a Re—ruptured Partially
Thrombosed Giant Aneurysm in the Anterior Cerebral

Artery
ANME, HH T S HS BN BT
21K
Sudden headache, M/75 Cerebral Angiography
‘m& w =
@ N pericallesal a|
% / A | Commenttr of __ - L’
pericallosal a.
.’"'\- f

fle— Calfosor{i’ag}?ﬁal,
LN

Treatment Option? MRA after 6 months
* 1. Surgical clipping
» 2. Endo-saccular co
* 3. Surgical trapping
4. Endovascular par
» 5. Observation
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Treatment option?

After 1 month

/ o«
7 2

1. Surgical clipping

2. Additional endo-saccular coiling

» 3. Surgical trapping and bypass

» 4. Endovascular parent artery occlusion
* 5. Observation

Attempt to clip neck
- if needed, bypass using STA and RA.

Uni. AIH Lt.

—
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Case 9. Symptomatic vertebrobasilar stenosis

76/F

& Dysarthria, Lt.hemiparesis GIV - 7days ago
NIHSS 1

¢ DM/HTN/Dyslipidemia (+/+/-)
& Smoking (-)
& F/Hx) mother - stroke

¢ TC/TG/HDL/LDL -192/308/31/121

& Echo - Grade I LV diastolic dysfunction
¢ 24 hrs Holter - RSR

& Tx : dual antiplatelet (Aspirin 100mg + clopidogrel 75mg)

statin (Rosuvastatin 10mg)
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21 attack (26 days later)

& Aphasia, Rt.hemiplegia

©NIHSS 13

Next step ?

1) Dual antiplatelet (Aspirin + Cilostazol)
2) Triple antiplatelet (Aspirin + Clopidogrel + Cilosatzol)
3) Antiplatelet + Anticoagulant

4) Intracranial stenting

Next step ?

1) Triple antiplatelet (Aspirin + Clopidogrel + Cilosatzol)
2) Antiplatelet + Anticoagulant
3) Intracranial stenting

4) Destiny
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“Consider, Communicate and Conquer”

Stryker symposium

Y M=t 27|

Proximal control BGC and specially FlowGate 2 on the
Stent retriever thrombectomy procedure

Dr. Jordi Blasco
Hospital Clinico Y Provincial De Barcelona
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Jordi Blasco Andaluz

Contact country : Spain

Contact aut. region/reg. : Catalonia

Contact city : Barcelona

Current professional situation

Employing entity : HOSPITAL CLINICO Y PROVINCIAL DE BARCELONA

Previous positions and activities

01/05/1998  Especialist, Hospital Casa Maternitat
01/02/1998  Especialist, CAP Numancia
01/01/1994 Resident, HOSPITAL CLINICO Y PROVINCIAL DE BARCELONA

University education

1st and 2nd cycle studies and pre—Bologna degrees
University degree : Doctorate

Name of qualification : Licenciado en Medicina y Cirugia
Degree awarding entity : Universitat de Barcelona

Doctorates

Doctorate programme : doctor en medicina
Degree awarding entity : Universitat de Barcelona
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“Consider, Communicate and Conquer”
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1) Embolic complication after stent assist coil for basilar tip
aneurysm

d Ef 2

Roch

52
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2) Basilar artery dissecting aneurysm
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3) VA dissecting aneurysm
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4) Thromboembolic complication during IAT

Z1 Al
o o

JlE2ih of

Ho

2
0x

=2
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5) Coil stretch during the embolization

71 A o

a —

JtEEEs ZHd=
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6) latrogenic vessel injury caused by wire tip of neuroform
stent delivery system during endovascular coiling

e =

2IH|Ch

57
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“Consider, Communicate and Conquer”

The “Debate” session: panel discussion with

live audience interaction

Iy o olz=

oy : QMO HiMT

n]
all

Mo
I
1
J

Intraoperative neurophysiological monitoring during endovascular procedure
JtE QM 5T

i

Hetth 2xHe

FSTH S

—

1) Case presentation: IOM

i

2) Cerebral oximetry
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Reversible cerebral vasoconstriction syndrome

Intraoperative neurophysiological monitoring (IOM) has an important role for many neurosurgical procedures. IOM has been
used to minimize neurological injury during operation, to identify important neural structures in the operative field, and so to
avoid significant postoperative impairment, IOM modalities are motor evoked potential (MEP), somatosensory evoked potential
(SSEP), electroencephalography (EEG), electromyography (EMG), brainstem auditory evoked potential (BAEP), and visual
evoked potential (VEP). Multimodal IOMs have been used during neurosurgical operation such as carotid endarterectomy,
cerebral aneurysm clipping, AVM operation, brain tumor, and spine surgery. On the contrary, thromboembolic complications
and intraprocedural bleeding are the most common causes of morbidity or mortality following neuroendovascular procedures.
The risk of intraprocedural thrombosis during aneurysm coiling or AVM embolization is reported to occur in 4% to 15% of cases.
However, IOM has not been used in neurointerventional procedure as often as in neurosurgical operation. Therefore, a brief
review regarding basic IOM concept, technical aspect, and case series in our hospital was conducted mainly about cerebral
aneurysm coiling and AVM embolization,

61
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1) Sensitivity of MEP For early detection of complications
during Aneurysm Coiling

A, B Ao

LB
Brain CTA & S;SAH d/t Ruptured Basilar tip
Case 1 {20
. B4/F
» Drowsy consciousness
+ GCS 3/3/6

* Previous SAH hx (+)

« 2003. S-SAH d/tRt. Pcom An. Rupt./ Rt. MCA UIA -> clip

* 2007. B-MRA 4! basilar tip UIA size St -> TFCA -> F/U loss
* HTN (+) : aspirin

+ VIS stable

Coil embolization Frame coil

- AR

i///l

/

/7
f
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MEP check (15:14) : Frame coil oL
= & 6HAI MEP
Angiography & 0| &A A2

st e

aase woTes
V151423 S v

)

Filling coiling: MEP & Xt = AHX| XI & 28 & /%
Angiography 4 Flow XN 6t= £ 0| X| & 4l

Tet e View Widon G
Sk Wi P VP (Z607)

st nores
V151423 Sps WP

ey

T Foe Dk s 9%

NEENFLS

“Left hemiparesis 2..”

>

2t s
4,

TE 244 0|2}

H
0=
_{

CtA| M AIORE SF10 TFCA AlEHEL,

H&SHM CHS
Coiling T34 &t

1630 inoe
1830 Sapo

V152630 Sraphol - MEPChock - owe HEP 1
ek

V151423 Srapbot - D

st nores

)




=0l

2y

o

ue

1A tirofiban injection S0l
Partial recanalization E| ¢}
X| 2 pcom flow L A 7| 0]
Of & ACHT THEHSH A Al
=3=

5|
by

b S0 PoSTRICA

The “Debate” session: panel discussion with live audience interaction | ——

Question...?

o QFOF O EICHH.
>Al=2 0K 7| 0f| Complication 2 0 &9

e
IH

Rescue therapy £ & 72 St11 LItO{OF #2270t

Case 2

+ 44/M
Drowsy consciousness (GCS 3/5/6)

« HTN (+)
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LICA angiogram A0
4rsto| Ch2

Ruptured Acom IAs
Dauble head

Z}Z SHA| MEP 2t 50% O|St2 ZH AU S LT~

...Coil mass extrusion ? [l & & 7}?
... Thrombus 7 A L}?

Angiography 4 0fl occlusion (-)
Flow delay (-) [..

MEP B2| 8135} & 2~



The “Debate” session: panel discussion with live audience interaction |

T
Sk Mo - o HED Zoomed)

BaIIooning% S A
coil & =& K| T
CtA] coil loop SFLE
7t =3 LetM
Bail out stenting A

elet

[T ———
—

£|0{LEL coil mass B Mcw 2 &% =2 L| CHA| MEP 3|2

RESCUE & Bail-out stenting & L] HA|LL... TE &d IA tirofiban injection 2.. Flow 2| 5

1A tirofiban injection £.. MEP 2.5 3|5 Z OtX|2Hoj| Z+4

* Immediately Post op
—No neurologic deficit

+ POD#10

— Vasospasm treatment

» Discharge
mRS 0
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The “Debate” session: panel discussion with live audience interaction | ——

2) Cerebral oximetry

x;
HMESE S o 4 H
Lty

Cerebral cortex hypoxemic insults can be occurred in the neuro—endovascular procedures. It would be related with
guide catheters vasospasm, microcatheters or embolic devices. Sometimes general anesthesia(GA) also disturbs cerebral
hemodynamics. However, no definite proved monitoring devices for the cerebral hemodynamics exists.

We are using the cerebral oximeter during endovascular procedure under the GA. This device is an inexpensive, non—invasive
oximeter, It has been shown to be effective in identifying changes in cerebral oxygenation induced by hypoxemia and in
detection of clinically relevant levels of desaturation. The technique of near infrared spectroscopy(NIRS) is based on the principle
of light attenuation by the chromophores oxyhaemoglobin, deoxyhaemoglobin and cytochrome oxidase. Changes in the detected
light levels can therefore represent changes in concentrations of these chromophores. The clinical availability of non—invasive
NIRS—based cerebral oximetry devices represents a potentially important development for the detection of cerebral ischemia,
Medical fee for this monitoring device can be compensated by National Health Insurance.
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“Consider, Communicate and Conquer”

“My first case” by the young guns
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Case 1, LVIS junior stent migration during embolization

-r

LMY

My First case session : QISICHE 2 @A

« M= : LVIS junior stent AtE & 243t stent migration

OF .

oF .

— M7} Alg#%t = 53| 9] LVIS junior stent 0|23 A|& & A HT|Q
'JH,_"-XﬂlkA%TLEIJ ['LVIS | = T A

— LVIS junior stent& 0]-&3}0{ Acomm aneurysm (Case 1)1t
basilar top aneurysm (Case 2)& coil embolization A&l

— Stent deploy IHEH0f| M stent7t proximal 2 migration=| A2 L
EEC'EI wafer—cone HENZ stent?} deployE| A coil2 & OHX S

MALIS 0| Z4E o) A o Jto= %=

SauEATI e 85y 2

QIER| 22570 caseS & 2N 2t LIF.
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Case 2. My First stent—assisted coil embolization case of Right
posterior communicating artery ruptured aneurysm

F/78(2017.4), dizziness,

Rt Pcom ruptured an.

Coiling?  Clipping?

Stent-assisted coil embolization

Catheter shaping?

Semi-jailing? Jailing?

Postop DWI,MRA
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Case 3. First Intracranial Stent Insertion

B
oK
r2

HI
onl
>
0=

7Fr. Shuttle
Intermediate catheter: Navien 072
Microcatheter: Rebar-10

Ball - y ball 2.5x15mm
Stent - Wingspan 2.5x15mm
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4hr F/U CT
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Case 4. Stent retriever thrombectomy combined with distal
aspiration for acute MCA occlusion

Stent retriever thrombectomy combined with
distal aspiration for acute MCA occlusion

Gangneung Asan Hospital)

Speaker
My firstc

Final angiography
Patient was completely recovered
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Case 5. My first coil embolization

z|

5

=3

S=r

dongguk o g
UNIVERSITV:’
WEDICALCENTER © W

o
Ui ST A MNP HB=
My First case_coil embolization

* First case0| CHEH Z|CH

— Old age
— Poor grade
— Day time

Coil emboli; > surgical cli

A Aoj~of st REAUS Bn FH =8 Wa Yot
Li7}h 22|5Hx] RAchs forant

X0 T3 E AXIX] WATH= A=

) SCIO 3012 X 7] 3]

CASE
F/51

First case0f| CiEk 7|C}

Known HIN

GTC Seizure, LOC
GCS E3M6VS5 (ER)
Rt. paraclinoid An.
Friday night (PM11)

Old age (X)

Poor grade (X)

Day time (X)

Coil embolization > surgical clipping (O)

rtuous ICA
6Fr shuttle

6 Fr Navicn
Flowler

SL 10

(Fail —tortous ICA)
Double microcatheter

> To

-> single microcatheter

dongguk
UNIVERSITY
NEDICALCENTER

)
3E

Alert, oriented
TDC 360 SOFT 6/20
AXIUM PRIME 3D 6/15
AXIUM PRIME 3D 5/10
TDC 360 ULTRA 5/10
AXIUM PRIME 3D 4/8

TDC HELICAL NANO 3/6
TDC HELICAL NANO 3/4
TDC HELICAL NANO 2.5/3
AXIUM PRIME 3D 3/6
TDC HELICAL NANO 2.5/3
TDC HELICAL NANO 2.5/4
TDC HELICAL NANO 2.5/4

Take home message
— Senior staff 2| ZHA] 8}of|
Tt 2ol EHch
4
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Case 6. My first case: 1) ICA aneurysm 2) ICA stenosis
with MCA occlusion

HHE M 0| = 2
-1 O Ly [y -

A=y

53/M, Sudden headache

60/M, Lt. hand weakness, NIHSS 1

NIHSS 1 > at 1 day after admission

78



“My first case” by the youngguns | —

Discharged on POD #5, NIHSS 1
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“Consider, Communicate and Conquer”

My technical tips and tricks: mechanical thrombectomy

A AS oIS

1) Stent retriever thrombectomy for acute major arterial occlusion = H|/HCH Z&ksd
2) Combined IAT strategy based on manual clot aspiration 420 ZASE
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1) Stent retriever thrombectomy for acute major arterial occlusion

The New England ema
t three months was found in patients

]ourna 1 of Medicine with intraverous P within three hour of the ot of
Treatment strategies of Acute Ischemic Stroke

acute ischemic stroke.

Volume 333 DECEMBER 14, 1905 Number 24

TISSUE PLASMINOGEN ACTIVATOR FOR ACUTE ISCHEMIC STROKE

Tus Namioxar Isrrurs or Nevsorocica, Disores

DS trial: iv-tPA

Srmoxs {PA STROKE STUDY GRoup®

SWIFT % TREVO trial 0| % acute ischemic stroke with major intra-arterial occlusion 0f CH8H Al mechanical thrombectomy

9 safety Of effectiveness Ol CHSHA ©1-20] € 0] $2. &2 ESCAPE % MR-CLEAN study ©| SZ22 O[H & acute

The NEW ENGLAND
ischemic stroke 2| X| & 0f| endovascular treatment 7t % L Q3 X2 Yol stLt7t § 0 AZLICH =Rt 22| Li2tel ]O URNAL o MEDICINE

MR clean trial
of 2} 20| UX|2E, door-to-recanalization0f] Z 2| time interval & X A2 SH= 240| BAFS] 0% Y recanalization 4 clean trial

o JANUARY 1, 2015 E— iv tPA vs. iv tPA+ TA

3 o0 2% 2240 222 MZELICH 1) door-to-puncture 7HX| time interval & F0| 7| $I3t systemic protocol, 2) A Randomized Trial of Intraarterial Treatment for Acute therapy !!
Ischemic Stroke

puncture-to-recaralization 71| time interval € Z0]7] 1%t endovascular technique 3 preparation I 3) Asian peopled] k

I o 3 intracranial stenosis?h QA MFOIA recanalization rate § F7HAIZ17| I8t @ S0| A K x|

= : TR o E) ot S AL T K Acute stroke
2 . . - s " anc 5c T s " [ : "
SEHIE 2] A3 (Tips and tricks) Off CH3AM ZESt2{ D gL|Ch Endoracareral

CONCLUSIONS

In patients with acute ischemic stroke caused by a proximal intracranial occlusion
of the anterior circulation, intraarterial treatment administered within 6 hours af
ffective and safe. (Funded by the Dutch Heart Foundation and

CLEAN Netherlands Trial Registry number, NTR1804, and Current
Conrmlled ‘Trials number, ISRCTN10888758.)

How to decrease time duration

Puncture

ment improved functional outcomes and reduced mortality. (Funded by Covidien and
others; ESCAPE ClinicalTrials.gov number, NCT01778335.)

Keimyung University, Dongsan Medical Center, Daegu, KR (1) Suggestive of
Site PIs: S-I Sohn; C-H Kim
Primary Study Coordinators: H.G Ryu Intracranial stenosis: about5% !!

Other Site Investigators: J.-H Hong. H-W Chang, C-Y Lee

ESCAPE trial:

systematized protocol to decrease time

Small infarc core, moderate-to-good collateral, interval (neuro-interventionist) !
rapid endovascular Tx.




Treatmentstrategies of acute ischemic stroke !!

1. Puncture - to - recanalization: endovascular protocol !!
2. Door - to - angioroom, angioroom - to - puncture: systemic protocol !!
3. Suggestive of In - situ intracranial stenosis: treatment methods !!

4. Therole of endovascular neurosurgeon: what ?

SWIFT trial

Solitaire flow restoration device versus the Merci Retriever in
patients with acute ischaemic stroke (SWIFT): a randomised,
parallel-group, non-inferiority trial

Interpretation The Solitaire Flow Restoration Device achieved substantially better angiographic, safety, and clinical
outcomes than did the Merci Retrieval System. The Solitaire device might be a future treatment of choice for
endovascular recanalisation in acute ischaemic stroke.

Soliaire Soltare Merd Odds ratio, NonInferlorlty ~ Superlority
(rolbin;na31) (mndomly  (mndomly  (95%Cfor  pvaluefor  pvaluefor
allocated; n=58) allocated; n=55) comparison comparison  randomised
between between comparison
randomised
groups
Sucessful reanalisationwithout symptomatic  S5%(16/28)  61%(34/56)  24%(13/54) 487 (214-1110) <0001
Intracranial haemonthage (primary endpoint)
Anglographic eficacy endpoints
Sucesstl reanalsationwithsudydevice  63%(17/27)  69% (I7/54)  30%(16/53)  503(222-1366) 00001
(assessed by corelaboratory)
Successtul reanalisationwithsudydevice 7% (24/31)  B3%(45/54)  48%(26/54)  538(221-315) <0001
(assessed at sudysite)
Use ofrescue treatment NG 2w aen(elST)  034(015077) <0000
Successful recanalisation at endof S%(931) BON(B/SH) 7% (ISS)  389(1411078) 00001
procedure (assessed at study site)

Solitaire stent Recanalizati 1 —94% Unsuccessful recanalization

M/69, Stuporous, Rt. hemiparesis Gr. Il

My technical tips and tricks: mechanical thrombectomy | —

1. Puncture - to - recanalization:

endovascular protocol !!

(1) and (1) - Strategies after failed thrombectomy

IA tirofiban irofil ? tight

Stenting + post-balloon Rupture ? In-stent thrombosis ? What kind of stent ?

T.F.C.A. (Rt. ICA system)

Acute M1proximal occlusion
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Solitaire thrombectomy— I trial

D.P. Bongseng Hospital
2011-05-02]

U HECH BOV]

7

1 Hospits|
201 1-05-01

11
U HYECH BOI
M 0557 00 505
0B 1942-0:
A0

D.P. Bongseng Hosp da 30
. 0L 1-06-02 1 TH\SSC
1 HYEOH BOV. Se 47

M 0697 0041 5057 Irn 302
DOR:1942-01-19 44

W 256

Lizz

Z 100% 4_Y:
15

0.

Gateway balloon 2.25/15

L. 45U
e

Thrombus gross findings— small amount of thrombus

Solitaire stenting

Final angiograph)

.7 Borgszng Hospit
2001 106
L-HYECH B
M 0697 0041 5077
OB 1947-01-19
LAD)
CPA

L

Sorgrr
Uornpres:

- it men
Re-occlusion D rore




My technical tips and tricks: mechanical thrombectomy | —

POD #2 CT Angiography

Lt. distalM1 stenosis: before 2 months

mRS at1 and3 month=2and 1

(I11I) — Suction thrombectomy within balloon-guiding catheter

M/63, Stuporous, Rt. hemiparesis, Gr. I, NIISS 25,4 hr

15t Thromb ectormy +IA firofiban 0.5 mg 2= Thrombectomy+ A tirofiban 0.5 mg

e : e

1¢!and Finalrecanalization duration: 15 mins and 25 mins
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F/77, Stuporous, Rt. hemiparesis, Gr. I, NIHSS 22




My technical tips and tricks: mechanical thrombectomy | —

How to decrease time duration !!

1. Door - to - angioroom,
angioroom - to - puncture: Puncture

systemic protocol !!

systematized protocol to decrease time

interval (neuro-interventionist) !!

ER Order just before transferring to AR

Prepare Intravenous anesthesia, Precedex (dexmedetomidine) — no

respiratory depression

Prepare Tirofiban for intra — arterial or — venous injection

Door - to - Angio-room

L-tube: 50| & 2™ stop !! Z 2 5tH angio-room 0l A Al .

protocol

IV-line: &2 ot SO JLA =2 M <> procedure 0l 22 H HS. =2l st line
= QU SHOIHLE RSLIEN
Foley catheterization: 52 0| & 2 ™ stop !!

Transfer to Angiography room
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o . .

Endovascular preparation (Angio room) MR

T vsn s ne)

i - g 8 A sk 8 45

Acute stroke: IA G # o e 2 e e 8 B 0 8 R
b gt 7 2 B 849 5 e 8 80 i

thrombectomy J =
i B 35

e o g e 5 o o

. o ® 2 21

SUASE WED 08 myty @hoh) & FTHD 3 O MokE 4

s i o s 0

=) —
S [ e

# Precedex (dexmedetomidine HCI Injection) &

Angio - room - to - puncture

RS MO 05K AN it A A

protocol

Gi ing catheters

Surgicaldrape

Know location of all devices

quickly and accurately !!



E QS o ™@nt?

om—

2tGHLIDL 10 LIS 20 J| 20l F&LIC~AA

IA thrombolysis kit

Puncture to recanalization: 7 mins

Angioroom to recanalization: 37 mins

Routine devices for 14 thrombectomy (At present)

Solitaire stent4/20—- M1, M2

6/30- ICA, M1 (failed in M1 with 4/20)
Headway micro-catheter

f Penumbra reperfusion catheter
Rebarmicro-catheter
Trasncend micro-wire

Trasncend micro-wire

»

Balloon guiding catheter (Optimo) +
Envoy guiding catheter

t In anterior circulation,

9F shortsheath

Single vesselapproach

F/62, Sensory aphasia, Rt. hemiparesis, Gr. 11

My technical tips and tricks: mechanical thrombectomy | —

Routine devices for IA thrombectomy (At past)

Solitaire stent4/20—- M1, M2
6/30- ICA, M1 (failed in M1 with 4/20)

' Headway micro-catheter
Penumbra reperfusion catheter
Rebarmicro-catheter
Trasncend micro-wire

6F Envoy guiding catheter
(+ 6F Shuttle)

Non-lesional
Diagnostic angiography

Fsheath

Trasncend micro-wire

In anteriorcirculation,
notpost. circulation

1. The role of endovascular

neurosurgeon: what ?

Primary stenting + Global aphasia, hemiparesis progression
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mRS at 1 month = 2
g

Another strategies !!

Public Post-care !!

relations !!

AR Puncture Recanalization

Hospital
system

systematized protocol to
decrease time interval !!




My technical tips and tricks: mechanical thrombectomy | —

2) Combined IAT strategy based on manual clot aspiration

KnuH 2 @ Hsermsel L _YFa Y NTN] - _‘._....._...MM -
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Evolution of IA thrombectomy technique
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ISRyl
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WHAT we HAVE
Learn about what we have.

Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from | Two Main Techniques |
five randomised trials

* Clot aspiration

Mayank Goyal, Bijoy K Menon, Wim H van Zwam, Diederik W) Dippel, Peter  Mitchell, Andrew M Demchuk Antoni Ddvalos, Charles BLM Majoie,

‘Aad van derLugt, Maria\ de Miquel, Geoffrey A Donnan, Yvo BW EM Roos, Alain Bonafe, Rezajaan, Hans Christoph Diener, - FAST = Forced Arterial Suction Thrombectom
Lucie A van den Berg, Elad Levy, Olvert A Berkhemer, Vitor M Percira, Jeremy Rempel, Monica Milln, Stephen M Davis, Daniel Roy, John Thornton, N N R . K
Luis San Romdn, Marc Ribd, Debbie Beumer, Bruce Stouch, Scott Brown, Bruce CV Campbel, Robert  van Oostenbrugge, Jeffrey L Saver, - ADAPT = A Direct Aspiration first Pass Technique

Michael D Hill, Tudor G Jovin, for the HERMES collaborators

Penumbra Max/ACE

Summary

Background In 2015, five randomised trials showed efficacy of endovascular thrombectomy over standard medical Catalyst

care in patients with acute ischaemic stroke caused by occlusion of arteries of the proximal anterior circulation. In Sofia/Sofia-plus

this meta-analysis we, the trial investigators, aimed to pool individual patient data from these trials to address

remaining questions about whether the therapy is efficacious across the diverse populations included. Arc

Methods We formed the HERMES collaboration to pool patient-level data from five trials (MR CLEAN, ESCAPE, 3 Stent retriever

REVASCAT, SWIFT PRIME, and EXTEND IA) done between December, 2010, and December, 2014. In these trials,

Solitaire FR

P ion Endovascular tt b is of benefit to most patients with acute ischaemic stroke caused by
occlusion of the proximal anterior circulation, irrespective of patient characteristics or geographical location. These Trevo XP
findings will have global implications on structuring systems of care to provide timely treatment to patients with Eric
acute ischaemic stroke due to large vessel occlusion.
ASCENT2017 : Dong.Hun Kz ASCENT 2017 Dong-Hun K
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How to achieve effective and quality recanalization?

Clot Aspiration
Thrombectomy

ASCENT 2017 Kyungpook National University Hospital Dong-Hun Kang

S
%EE“{%'ﬁﬁ

Forced Arterial Suction Thrombectomy (FAST) wit
Penumbra catheter: M 1 occlusions

6F Sheath (Shuttle, NEURON 088 MAX)
9F Balloon guiding catheter (OPTIMO, M

o b BSUCtDEY
€ eniiizee

l;hmls filling in M2

7F itrooateter ‘segment distal to occlusion
—

Elimatod cos in M1 sogment
041 Porumbra
reperusion cathter

F/51, FAT 4hrs, NIHSS 24, Lt Mlocclusion, CE: FAST 041 Penumbra: Single shot TICI 3
5 5 Dong Hun Xz

A Py ZR0rtag
Ly ) Sl

‘ AJNR Am J Newroradiol 32:283-87 | Feb 2011 | wwwa]nrmg‘

Direct Thrombus Retrieval Using the Reperfusion
Catheter of the Penumbra System: Forced-Suction
Thrombectomy in Acute Ischemic Stroke

BACKGROUND AND PURPOSE: Although the PS has been the most promising mechanical thrombec-
tomy device in terms of recanalzation rates, even the PS cannot recanalze all cases of occlusion
Under such we simply the PS, identified and applied this
modification as a primary technique for recanalization. Here we descnbe and discuss the technical
details and resuits of our preliminary experience.

ORIGINAL
RESEARCH

MATERIALS AND METHODS: This study included 22 consecutive patients with acute ischermic stroke
secondary to large-artery occlusion who underwent modified thrombectomy by using the PS for
recanalization. Direct wedging between the tip of the reperfusion catheter and the proximal part of the
clot followed by forceful suction by using a 20- or 5O-mL syringe is a unique feature of this technique.
What is distinctive is that this does not require use of a separator or aspiration pump.

RESULTS: Al trested vessels (100%) were successfully recanalized. A TICI scale of 2b or 3 was
achieved in 81.9% of patients. A 3-month favorable functional outcome (mRS score, 0-2) was
achieved in 45.5% of patients. The only procedural complication was a transient dissection of the
proximal ICA, which developed while advancing the guide catheter.

CONCLUSIONS: Forced-suction thrombectomy is a simple modification of the PS. On the basis of our
data, this technique allows safe and effective revascularization in acute large-vessel occlusion. Thus,
for achieving the best outcome, the modified PS technique is proposed as a viable option for acute
stroke management, either by itself or in conjunction with other devices or drugs.

ABBREVIATIONS: BA — basilar artery; ECASS — Europ--n Cooperative Acute Stroke Study; HI —

hemorrhagic infarction; ICA = internal carotid artery; ICH = intracranial hemorrhage; Lt = left;
MCA = mnme el n.nkm | mnss Nmnml Institutes of

- : PS — Penumbra
System; At = rigm. nPA = recombinant tissue pbsmmoqln mmwr T[CI Thrombolysis In
Cerebral Infarction

ASCENT 2017 Dong-Hun K

P

Forced Arterial Suction Thrombectomy (FAST) with
Penumbra Catheter: ICA T occlusions

« 6F Sheath (Shuttle, NEURON 088 MAX) or

9F Balloon guiding catheter (OPTIMO, Merci BGC)
Penumbra 054/041 (SMAX ACE/4

Manual syringe aspiration or Aspiration p

e Fsutag
€ eniiizee

ASCENT 2017 Dong-Hun Kz

[o Newrinerent surg @012). s 101136 hewrintswg 2012:010277]

ORIGINAL RESEARCH
Outcome of forced-suction thrombectomy in acute
intracranial internal carotid occlusion

Yang-Ha Hwang, "2f Dong-Hun Kang.?3* Yong-Won Kim,

Sung-Pa Park, ™ Chung-Kyu Suh

12 Yong-Sun Kim,2%*

epatrentof Nesdgy, ABSTRACT (®5) (Fenumbra, Alameds, California, USA), rs-
ch fm e sl sl peciy”* Howres th il o [CA
iy cas

o L temal carotd artery w:ny occlusion ust ocdusion is still disappointing—to date, only one-
it ra to e s artril qurter of picnts achieve 3 good cutcome” *
Koo ores ety Tevasclrizaton therapies,the esuts re st Uneil caly 2009 our main revasculaszation
okl Do, bl o unsatisfctony.Thoam o his stuy was t compre the  technique in scute ischenic stroke ineuded the
5 s Letwen two onbrescua i, e mulkimodsl method, malnly mechanical clot
ot e ok Penanes Syt (1) et Ot asrption (WD) it o without vt TV and
P Gupton (MCD). and toconm the ombolyeic sgents, with 3 ecaraliztion rte
e st tcimatsion o thoatcome. spprosching &%, Since chen we have uied the
Wethoss 9 consecuve  modified Penumbra System (mPS), so-<alled forced.
Vgl D R o case of scute it CA occhsion, e nabte e W b B 8

fnctionsl cutcomes at 3 months o the two  be safe and effective in the rvascularization of
major intracranial vasular ocelusions. * The aim of

o
T fans
At Pkt Danne - Mich 2008 to August 2010: S technin

4
e oy Y60 gt Ut a3 o e e of ramiion o e cines
e g Ve e
Lyl s 1CA ccluion.
T Dt eyt Rasat T o o scest e
e L L ..;,m e z s
Ko ot Sty g oGy MATERIALS AND METHODS
i o 65 (1770 o e p_l\mﬂ ki P icion
Rate of whole- VTSR cmcbasd S tmonthe prodbed The sublects were selected retrospectively from
Rate of whole- sy 10 the sy, vttt 40 ol Yo fe oo and 2 wmpx:v:z il s ke gy e out
thrombusretriealis | i N gows i (5% s 16% ”mu Cheapisfo sene igacsania dl A o

"bgete regression analysis showed
R it ks o
predctors of  favorabe functional cutcome.
Conclusions Frced scion thombectomy usiog the  7ery only: Inclusion criteria for IAtreatmens were
mPS techoique may be 3 vsble opton for scte sl 25 folows: (1) acuee ischemic stroke aeributable to
ICA occlusion and coud resul n more successful E
Iocanalzaton nd a more postve clrical owooms.  (TOF MRA) or CT angiography; (2) extent of
pissssmmoidsuir s infret volume on dffusion-weighted imaging

Aeceptd 11 pd 2012

about 50% within 3
attempts of FAST

ASCENT 2017 Kyungpook National University Hospital Dong-Hun Kang

Step 1. Advance 6F Sheath/9F BGC to prox ICA

92
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My technical tips and tricks: mechanical thrombectomy | —

Step 2. Advancement of Penumbra 5 MAX (ACE) to M1
mostly easy: recent aspiration catheter is highly trackable!

Only with 014 wire | Only 5 Max without wire

.KnUH 9 ﬂagugfwna
’Tl) Steam shaping of the catheter tip: 45, 90, and J |

Step 2. Advancement
Penumbra 5 MAX
(ACE) to M1 -
sometimes difficult
(d/t Siphon curve,
OphA, Athero)

How can we overcome this obstacle ??

ASCENT2017 Kyungpook National Untversity Hospital Dong-Hun Kang

oL &9

2) Coaxial advancement technique:
Inner microcatheter to reduce gap

Step 3. Manual clot aspiration using 50cc syringe

ASCENT 2017 Dong-Hun K

KNuH ). Switch to SRT / m-Solumbra

IAT Protocol in KNUH stroke center = How I do 3 times of aspiration

Stent retrieval thrombectomy
Trevo XP 4x20

\ Period 1 amsu. )

FAST to m-Solumbra
'AST using Penumbra catheter
m-Solumbra [Trevo XP/

1

olitaire FR / ERIC through the ||
1

1

4

cﬂileter
-> SRT [Solitaire FR /

spiration catheter]

in a sequence, inorganized fashiovg

ASCENT 2017 Unt Dong.Hun K ASCENT 2017 Kywngpool National Universiy Hospital Dong-Hun Kang
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6F Shuttle (80cm)

Sof 5 (1250m) + e 1015 FAST using Sofia plus

pre 45 + 014 wire

Kyungpook National University Hospital Dong-Hun Kang Kyungpook National University Hospital Dong-Hun Kang

FAST using ERIC & Sofia

- modified Solumbra
(ERIC through the Sofia plus)

Aspirate through

BGC or long
sheath

ASCENT 2017
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NEW DAWN IS COMING...

- Presented successful result of DAWN trial at 2017 ESOC

)

TRIAL

DAWN in Full Daylight

DWI or CTP Assessment with Clinical Mismatch
in the Triage of Wake-Up and Late Presenting Strokes
Undergoing Neurointervention with Trevo

Tudor G. Jovin MD & Raul G. Nogueira MD
on behalf of the DAWN investigators

ASCENT 2017 v Dong-Hun Kz




Study Methods: Workflow ;33_‘@?_}@21

6-24h

Coin B

u"l" -

NCCT/DWI:

<1/3 MCA Territory
CTAMRA:
ICA-T and/or MCA-M1 h

(Tandem Occlusions Allowed) Control 90-day
mRS

11 ®
Randomization:
- CIM subgroup -p 44

-ICAT vs M1 ®
- 6-12vs 12:240 —
freoriyd -UW mRS
- NIHSS 210 -G
- Pre-mRS 0-1 RAPID CTP/DWI CIM: %J
-TLSWito
Rendomizati A.280 yfo:
e 1.NIHSS 210 + core <2fce
B. <80 y/o
2. NIHSS 210 + core <31cc b
3. NIHSS 220 + core <51cc rombectomy

bmes
JRS 0-2)
compared to standard medical therapy (48.6% vs 13.1%, probability of superiority >0.999, NNT = 2.8)

+ The treatment effect size in DAWN is the highest out of any stroke trials to date and suggests that the
presence of Clinical-Core Mismatch is a critical predictor of treatment effect independent of time to
presentation

+ Treatment effect persisted throughout 24 hours from TLKW; however, earlier treated patients do better

Thrombectomy with the Trevo device in patients presenting beyond 6 hours of TLSW had comparable safety
) profile to thrombectomy performed within 6 hours

KNUH

Zstotmsel

FARGE A4 Pgol o Foh!

== e e e
Period 1 ~200. NI S Outcome of forced-suction thrombectomy in
e J acute intracranial internal carotid occlusion

Yang-Ha Hwang, Dong-Hun Kang, Yong-Won Kim, et a.

o ¢ FSURIRES
€ wonipmae

J Neuralr

27,2012

doi. 10.1136/neurintsurg-2012-010277
¥ Table 2 i ic and clinical outcomes

1A revascularization technique
L MCD (N=19)  mPS (n=20) _p Value
I Trevo X| -
! Successful recanalization 6 (31.6%) 17 (85%) 0.001
merz=3)n ()
= s 1O |Complete recanalization 1016.7%) 1(647% 0043
1eP= | et 20-3), n (%)
= "Mean=5D puncture o TT8=209 627:298 0278

recanalization time, min

Ancillary carotid stent, n (%) 1(5.3%) 4 (20%) 0.169
Use of IA thrombolytics, n (%) 8 (42.1%) 1 (5%) 0.006

3(15.8% 9 (@5%) 0048

Mortality at 3 months (mRS 6), n (%) 2 (10.5%) 0 (0%) 0.136

Intracerebral hemorrhage (ICH) 9 (47.4%) 9 (45%) 0882

HIVHIZ, n (%) 6 (31.6%) 8 (40%) 0584

3 PHI/PH2, n (%) 3(15.8%) 1(5%) 0267
n a sequence, Symptomatic ICH, n (%) 2(10.5%) 3 (15%) 0576

o ¢ BsURtTEY
(WA e ]

2= A o Fr}!

ic stroke

BESIEA

7tz W 22 =

ARk A o]

ORIGINAL RESEARCH

Outcomes of manual aspiration thrombectomy
for acute ischemic stroke refractory to stent-based
thrombectomy

Seul Kee Kim,' Woong Yoon,' Sung Min. Moon, Man Seok Park 2
Gwang Woo Jeong,' Heoung Keun Kang

ABSTRACT acute ischemic sroke 7 Recen sudis sugges thac
AT, i
atents with e ok factry o sentsed stion cxtheter is 3 promising techrique thit
redce procedure tmes and provide superior cos-
epon dicalautcomes o marusl spraton Hesed vy i p
il 10 BT
15 g 03 technique such as MAT may b 3 solution or persis:
faled SBT, b tis

mgww:diidﬂpﬂnmhwmunmvmﬂ tresment sexegy has nox yet been sudid
o <3 cemaially

25 Thiambolss In Corebal Infacton 220) ok fie  appruach in all acute sroke inerventions based.on
il atampts. A good ocome wa dfeed 33 our rcrce, which

prcliminary exper bich shoed betier

odifed Rankin sl sco o <2 at 3 marehs. revasculazation rakes in_ pasents receiving SBT
vas achieed in I

£35% 0550 of e ptrs o et AT o sl (Prambr Amei, e
e B1. Thee was o el npture o USA). MAT was amempred as 3 resue approach
e e g oo S0y e, e g sha the lot
enbolcocdutans 1 a new ater Loy ant fle  may be kpt act for subsequenn_mechanical
bkt , nther o revascularization spprosches when BT faled,

g AL the 3moth alow-  whereas MAT may break the clot inco smalkr

SRR B0l veens ot s d 10 e sbue
ey ote s 6.7% (30) e apponches sach 2 SET fallowing fahme of

3 monehs. AT, The am of this suady was 0 report clinieal

‘Conchusions Thsstdy suggests that AT wih the  outcomes of MAT with » Renumbea. reprfusion

Penumb repeusion cathetrcan fsther e the  cabenee in paents with acue Sroke efractory
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557 with 3 Sl MATERIALS AND METHODS

Triversity Hospr

My technical tips and tricks: mechanical thrombectomy | —

KNUH
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Evolution of IA thrombectomy technique
The Present Questions ?7?
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Switching Strategy for Mechanical Thrombectomy of Acute
Large Vessel Occlusion in the Anterior Circulation

Period 1 ~20094.

MCD

Dong-Hun Kang. MD: Yong-Won Kim, MD: Yang-Ha Hwang, MD; Jacchan Park, MD:
Jeong-Hyun Hwang. MD: Yong-Sun Kim, MD

ith period-to-

i perod 1, forced ith & Penumbra repefusion catheter was performed.
even i dificul cases: in period 2, forced arterial suction thrombetomy was initially performed, with switching (o
Solitair indiffcult cascs.
Methods—We analyzed 135 ive patients trated with mechanical ith acute large vessel oeclusion
in the anerior circulation, 61 from period 1 and 74 rom period 2. We defined diffcu cas for both periods as 23 filed
attempis at recanalzation.
Results—Period 2 showed a trend fo better angiographic outcome of Thrombolysis in Cerebral Infutction 26-3 (73.8%,
period 1 versus 85.1%, period 2; P=0.10). In interperiod: subgroup analysis of difficul cases, switching significantly
outperformed nonswiching in Thrombolysi in Cerebral Infarction 2b-3 ecanalization (52.7% versus 829%; P=0.030)
Diftmes n pocret-easalzion e, sy sl b e and procedure relaed

omplications were not statstically significant.
Conclsions——A swihin sialegy wsing 2 mechanical hrombestomy echniques (forced arteel scton thrombectomy
ina Seql. to Solitaire) may hsrbm bcllu nngmgmphlc outcomes than a 1 technique only strategy (forced arterial suction
(ol

ASCENT 2017 Dong-Hun K
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Take home messages

__g Fa AL

__ Rygkel et

; _golumbra, 9
T,FAST tom
ex. FAST to S

L 5 m-Solumbra
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Kyungpook National University Hospital
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“Consider, Communicate and Conquer”

Introduction of new devices (by company
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