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13:30~13:50
13:50~14:00

14:00~15:30

15:30~15:50

15:50~16:50

16:50~17:30

17:30~18:00

18:30~20:00
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The “Difficult case” session
Voting with live interaction during case presentation
Case 1. ICA occlusion
Case 2. ICA stenosis
Case 3. Blister aneurysm
Case 4. Blister aneurysm
Case 5. CCF
Case 6. CCF
Case 7. AWM
Case 8. Large basilar aneurysm
Case 9. Symptomatic basilar dolichoectasia
Coffee Break
The “How to” session with live Q & A
1) How to use flow diverter?
2) How to use Onyx?
The “Unexpected case” session
Case 1. Hemorrhagic complication after Reopro use
Case 2. Ruptured proximal PICA aneurysm with ipsilateral
hypoplastic VA
Case 3. Retrieval of Onyx using Solitaire device
Case 4. EPD problems during CAS
Case 5. Embolic migration after ECA thrombectomy
Case 6. Intra-procedural rupture due to microcatheter
Case 7. PCA infarction after coil embolization
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08:00~09:00

09:00~09:40

09:40~10:00

10:00~10:40

10:40~11:00

11:00

The “"Debate™ session: panel discussion with live audience interaction

panel: 8tA, AL, FXIF

1) Balloon catheter guiding vs Non-balloon catheter guiding

2) Stent retriever vs Suction device

“My first case” by the young guns

1) Uruptured ICA aneurysm

2) Uruptured paraclinoid aneurysm

3] Uruptured paraclinoid aneurysm

Coffee Break

Review of current stroke RCTs

1) Acute ischemic stroke

2) Flow diverter

Introduction of new devices (by company)
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Voting with live interaction during case presentation






The “Difficult case” session

Case 1. ICA occlusion

Male 79 years old
M Chief Complaint
Aphasia, Lt. side weakness
Onset : 2016-01-21 08:00
ER arrival : 2016-01-21 17:06
M Present liness

$71 @A S0| ¥ gl
24 b, Jocal LI

3¢ 7 sAZTH U2 F 5fx 2otn Ate|oA dolLpx Rt
ol brain CT #AF 0|4 471 HO|X| fo} further evaluation 9o gl

8 r g

+ Neurologic exam

+ Arousal alert nentality
LOC a/c obey defect 4
Lt. heniparesis G4/G4 2
Lt. FP 2
Aphasia 3
Dysarthria 2
Sensory 1
NIHSS 147

+ Risk factor : alcohol (daily &5 1-2%)
+ Initial BP : 180/100 — f/u 140/90, EKG a.fib(-)

Ischemic core : 0.75 cc
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CcBv

perfusion defect : 283 cc

g

.9/1.8 161%

%

Ischemic core : 0.75 cc vs perfusion defect : 283 cc




The “Difficult case” session I

RECOMMENDATIONS

4. When treatment is initiated beyond 6
hours from symptom onset, the
effectiveness of endovascular therapy is
uncertain for patients with AIS who have
causative occlusion of the ICA or proximal M1
(Class [lb; Level of Evidence C). Additional
randomized trial data are needed. (New
recommendation)

-ESCAPE: <12 hr from onset, REVASCAT: <8hr from onset

* Onset to puncture time : 12 hours 30
min

+ Very small size acute infarction
+ Large area of Tmax > 6 sec

*+ Good CBF ratio 80%

+ Stenosis ?
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« STA-MCA anastomosis

« Balloon angioplasty at the risk of
thrombus migration

* Balloon type EPD?

After 48 hours
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Case 2. ICA stenosis

Difficult Case

Underlying HTNQ)= current smokerQl 764 WAb 3kat,

W 323 Rt. arm motor TIA 247} dysarthria 24 91912

MRA Z# Lt. proximal ICA bulb severe stenosis (90% ©]A}) Z¥ArE|o] TFCA A8 ZAxt,

1. Rt. mid-CCA moderate to severe stenosis (60%)

2. Rt. proximal CCA severe stenosis (80%)

3. Lt. ICA bulb near occlusion (90%)

4. Lt. proximal CCA severe stenosis (80%)

5. Rt. VA OS moderate stenosis (50%)

6. Lt. VA OS complete occlusion with ascending cervical collateral

7. Both ILIAC artery severe stenosis (70% and 70%)

CT perfusion 7%} Lt. side hemisphere perfusion delay A&7 ZFAHE]

1% session stent angioplasty for symptomatic Lt. proximal CCA and ICA bulb

Procedure : ICA bulb angioplasty©ll & ollA9] ™A 6 Fr. shuttleg Lt. CCA proximal 7Y AlSHAleccentric
stenosis Eol BB obytz] 28 £ filterwireS RAISHA Lt. ICA bulb lesion ALt AHX] A7) 0]% aviator
balloon 5 mm diameter balloon®Z Lt. proximal CCA balloondiiAl 6 Fr. shuttle catheter =2} AlZ] wff A7 &~
%)= plaque rupture, dissectionS-2] $I¥-S Z0]i terumo 35" wire ©]& shuttle catheter2 CCA distalo Al
Q1A AlZ). o]Z Lt. ICA bulb stent angioplasty® filterwir2X= large profile®| ballon expandable stent 22]7]7}
o8¢ filterwire A & terumo 35" stiff wireS ECAZ AX| Al7]l & Lt. proximal CCA stent angioplasty3t.



The “Difficult case” session I

Fig. 1.

CT perfusion Z3} Lt. side hemisphere perfusion 7HA E|HA AMtHA S =2 Rt. side hemisphere perfusion delay
27 Bl

2" session stent angioplasty for Rt. mid-CCA and proximal CCA

Procedure : Proximal CCAZ} 7FAF Algt stenosis AElZE Z stent angioplasty E.L3F AF$Ho]iZ mid CCA®f ths
A= Z stent sHoFstLt ZuIHAITE balloon THE Sh WF recoiling / aggravation =912 739 proximal CCA
stent strutA|Lt Al&S sfokst= Algto] A7 Zio = mich E|=E 23St AMSRS mjsty] Qs & 3L ZE stent
st7]2 ZA. Rt. VA single vertebral arteryoll OSoll 50%2] stenosis YAIGF 3 o] Zof Algo] T asioty
Rt. radio-brachial artery route® Al& StH = ZloJgt Zeh Rt brachiocephalic trunK<®} aortic arch®] angle©]
ABHAl 7 Fr. shuttle archoll & 4 uhof| ¢l= AMSIOA co-axial method® 4 Fr. simmon angio-catheterS ECA
7HA] £-2|3L Boston scientificAte] Amplatz super stiff 35" steel wireS ECA HX|AIZ). 7 Fr. guiding shuttle©]
aortic archoll 9J¢AITF QFAA S 2 mid-CCA balloon expandable stentS ©]8- angioplasty st 2712 W29
A proximal CCA A2 balloon angioplastysisiL CTIA] E ThE balloon expandable stentE ©]-& proximal ICA

of stent angioplasty st Al& Z&3F
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Fig. 2.

Rt. femoral route® Lt. iliac lesion 2] Rt. iliac lesion A} GIZ stent angioplasty & A4 A& Z2&.

Mg




The “Difficult case” session I

Case 3. Blister aneurysm

L, O

HtZ coiling 0 H22 E0{Z

Lt. P-com aneurysm rupture2 =1, T4l0bs %
TFCA O|=

47/F

C.C: seizure & headache

PL 2 474 0Tt Y O 7A| 30£0] seizure ZhA4.
7)\| 3350] 119 A 150 respiration 2= e ol
2E0F CPRA|ESIAL. 4950] 119Xt 29 L)Ll
GCS: 13

=E

P-com 2 junctional 0| &

L Al0]| dorsal walloj blister like aneurysme| Al | =

1 f/u angio 2nd coiling
A4 29

&

Stent assisted coil A|&EH

=3=1

rd i
3%5 f/u angio 3goiling
- '

'l*’:_‘y,\,r




The 11™ Annual Summer Conference on Endovascular Neurosurgical Therapy

ASCENT 2016

Case 4. Endovascular treatment of ruptured blood
blister-like aneurysm with staged multiple stent-assisted
aneurysmal coiling

Sung Seng Oun1, Chae Kil Sungz, Lee Sang Yoon1, Choo Yeon Soo1,
Choi Yu Seok', Park Kang Hwa', Lee Sang Hoon'

Department of Neurosurgery, Dongrae Bongseng Hospitalw, Bongseng Memorial Hospital2

Introduction

Blood blister-like aneuryms (BBAs)
1. Incidence: 0.3-1% of intracranial anuerysms, 0.9-6% of the ICA

2. Characteristics: hemispheric bulge from non-branching sited of parent arteries
(m/c site: the dorsal wall of the supraclinoid portion of the ICA)
-small size, fragile wall, a poorly defined broad-based neck aneurysm

3. Pathogenesis: not well known
-hemodynamic stress, atherosclerosis
-the gradient of wall shear stress: m/i factor

4. Histology
-focal wall defect without internal elasticlamina and media
-the gap: covered with thin adventitia and fibrinous tissue
-pseudoaneurysm: presence of a subadventitial dissection
-the ruptured site: fragmented and lacerated adventitia (similarto vertebral dissection)
-progression of saccular lesion: organization and growth of the blood clot adjacent to
the focal wall defect

Introduction
Blood blister-like aneuryms (BBAs)

5. Diagnosis: Meticulous inspection is mandatory.
(DDx: atherosclerotic change and vascular dysplasia)

6. Treatment: challenging lesions to either surgery or endovascular treatment

We present two cases of ruptured BBAs of the internal carotid

artery treated by staged multiple stent-assisted aneurysmal coil

embolization.

48/F, Severe headache

The four types of aneurysms (4) sacc issecting, (C) mycotc, and (D) pseudoaneurysm.

Clinical experiences

SAH d/t ruptured psedoaneurysm of Left
supraclinoid ICA(dorsal wall)
48/5 Severe headache

CRA 395

255
123
) 50700

w
L 124
orfigression 2:1)




Clinical experiences

SAH d/t ruptured psedoaneur)
supraclinoid ICA(dorsal wall)
48/F, Severe headache

A

The “Difficult case” session I

Post 6months ffu

14months
f/u mRS:0

N

Discussion

1) Preoperative recognition of a BBA is essential.
2) Short term f/u evaluation should be performed to validate either configurational change of

aneurysins or ICA patency.

3) I dality: Surgical VS End !
— Surgery:

Direct clipping, wrapping, clipping with wrapping material, Trapping with/without EC-IC bypass
— Endovascular treatment:

Simple coiling, stent-in-stent, stent-assisted coiling.

Multiple stent-assisted coiling: improve flow diversion
Staged tr ' if needed, to prevent thromk bolic event due to poor

medications of antiplatelet agents

Conclusion

Staged multiple stent-assisted coiling of BBAs could be a effective

alternative treatment for ruptured BBAs.
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Case 5. Recurrent Giant Intracranial Aneurysm
Accompanied by Carotid Cavernous Fistula after
Placement of Covered Stent

Kim Sung—Tae

Neurosurgery, Busan Paik Hospital, Inje University, Busan, Korea

Impression: Giant cavernous ICA aneurysm rupture
Direct CCF, high flow
We report a case of a recurrent giant cerebral aneurysm (GCA)
accompanied by a carotid cavernous fistula (CCF) after placement of a
covered stent in an antiplatelet agent-resistant patient. A 47-year-old
woman presented with sudden severe headache, exophthalmos, and left-
side ptosis. Cerebral angiography revealed a CCF caused by rupture of a
GCA. Two covered stents were placed in the neck of the aneurysm in the
cavernous internal carotid artery. The neurological symptoms improved
at first, but aggravated after 6 months. Endoleak of contrast agent was
seen in the distal area of the stent. Even though additional treatments
were attempted via an endovascular approach, the CCF could not be
cured. After performing trapping and a bypass, the patient achieved a
stable condition. In cases of recurrent CCF caused by rupture of a GCA
after placement of a covered stent, it is possible to treat the CCF by
endovascular trapping and surgical bypass. Covered stents may not
achieve a good fit in the region of the carotid syphon.

Endovascular treatment TFCA after 6mo

Graftmaster Graftmaster Graftmaster
4mm X 19mm  4mm X 19mm 4mm X 19mm
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Case 6. Multimodal treatment for traumatic CCF

A
IR

ol>

=

Pusan National University Yangsan Hospital

CASE

64/M
2015.11.30
Fall down (2 m)

2016.01.12

at the other hospital

Limited EOM and Ocular discomfort
Traumatic CCF

Graft stent deployment
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Onyx embolization with the inflation of both balloons (Scepter C and 9F cello)
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b
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The “Difficult case” session I
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Case 7. AVM

= R

o
[
0o

32/M

- IO I CHSHA RO A AVM TSt 28

--size7} &fO}A] observationd}7| 2 &t

--size7t OtM O 2 MOP7H=0| 2|7t 202t 1 07|22
T

~BE0| ¢R7|5 FBof7t A=
-- Neurologic deficitO] Q& AFE{Q

(Rt side weakness : upper Gr III-IV, lower Gr IV*: self ambulation(+) )
- 0|3 gEj = B Xtet 20| X|Z7HA| deet

- L0 TAZ 918} brain CT checksto] TS




5X}2| embolization

1% frationated radiotherapy

-~ Q= ot oLk BHME U further Tx O|RO{X|X| &

=13
=

The “Difficult case” session I
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Case 8. Large basilar aneurysm

oy
02
A

N
ra
lo
)

Case (36/M) Sudden headache CTA
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17.6 x 9.5 x 9.8 x 9.8(N)mm

basilar artery = saving 6tJ1 ?loll 2 session 0l Z & roadmap & 1st session
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1t session

Prowler 5P 45
Excelsior 5110 45' + Synchro14
Enferprise stent 4.5 x 28mm
Target 340 Soft 9mm x 30cm,
Axium 3D 9mm x 30cm, Bmm x 30cm,
Target 340 Soft 8mm x 20cm,

Axium 3D 8mm x 20¢m, 7mm x 20cm, smm x 20cm,
Target 360 Soft Smm x 15cm, 4mm x 12cm

Total 7 detachable coils with one sfent

2nd session

Excelsior 5110 90' + Synchro14
Target 360 Soff 7mm x 20cm
Axium 3D 7mm x 30cm, 4mm x 15c
Target 360 Ulfra 4mm x 8cm,
Axium Helix 3mm x dct

Hypersoft Helical 2.56mm x 4cm (fail
Enferprise stent 4.5 x 22mm

Total 7 detachable coils and 1 fail
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F/U DSA
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Case 9. Symptomatic basilar dolichoectasia

Seong—Mook Kim, MD, Chang—Hyun Kim, MD, Chang—Young Lee, MD.

Department of Neurosurgery Cerebro—vascular center, Dong—san Medical Center, Keimyung University School of Medicine

M/58(2011), Left hemiparesis, Gr Il DSA

Basilar dolichoectasia

| Anticoagulant therapy |

2014, seizure 2016, drowsy consciousness

| Conservative manage |
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Stenting

TEE SANG BONG WV

kissing-longitudinal telescopic stenting

Immediate post-operative

POD # follow-up




@ MEMO ~N




S e Fipe S|

1) How to use flow diverter?
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2) How to use Onyx?

H>
R\
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fim}
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The “How to” session with live Q & A I

1) How to use pipeline stents

Flow Flow Diversion

26 June 2007, SPIE Newsroom.
DOI: 10.1117/2.1200706.0782

© Mayfield Clinic 2%

Covered stent
(coverage rate 100%)
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Covered stent

Drawbacks Application

1. Bulky > 1. Cerebral aneurysm:
Trackability & confi bili S| ®sHA

EE:'%;:,; ility & conformability E',-o] I‘||C.’_|'75.,

2. CCF
2. cyllindrical figure, size7}

ChFSHA| STt >
endoleakage 2|84 57} 3. Traumatic ICA injury
3. Coverage rate 100%

- Side branch occlusion

Covered stent; CCF

Covered stent; CCF

Covered stent; CCF

Covered stent; CCF

Multiple stents

Enterprise Solitaire




The “How to” session with live Q & A I

Multiple stents: Case I
56/M, Comatose mentality

Enterprise 4.5/37, Solitaire 5/30

Multiple stents: Case II
Enterprise 4.5/37, Solitaire 6/30

Pipeline

Flow Diverting Stents

Silk

Kojima et al. Asian J Neurosurg 2012:7(4):159-65.
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Control

Flow Diverting Stents

Enterprise Multiple Enterprise Silk Pipeline

Top view

Front view

Ouil

Inlet

& -

Y

T

Kojima et al. Asian J Neurosurg 2012:7(4):159-65.

Flow Diverting Stents

Kojima et al. Asian J Neurosurg 2012:7(4):159-65.

R

RMS Velocity Magnitude (m/s)

Flow Diverting Stents

Control M Enterprisc M Multi Enterprisc M Silk M Pipeline

0.00%

s
S

s

Kojima et al. Asian J Neurosurg 2012:7(4):159-65.

Pipeline stent:
technical considerations

1. microwire & microcatheter navigation: how
to overcome internal jet flow

2. Microcatheter position
M1: cavernous, M2: paraclinoid

3. Deployment technique: Pushing

4. Foreshortening

Internal Jet Flow

Easy navigation




The “How to” session with live Q & A

Difficult navigation

Detachment from Capture Coil

Device releases from
under capture coil and

intended landing zone foreshortens; vessel
(arrows) remains uncovered

P~

Capture coil positioned
somewhat distal to

Detachment from Capture Coil The Right Balance

Pull back on the

Device may disengage from capture
coil with a “funnel” appearance,

delivery wire (be
sure the device

which means that it is elongated;

“packing” is possible detached.from

capture coil
before you pullll)
to catch edge of

device with

capture coil Champagne
Flute; too
little load

Keep pulling

Martini
Glass; too
much
load

back on
delivery wire
GENTLY to see
if device will
“pack”. Once
it looks well
apposed to
wall, stop @
Torsion: looks
TO rS | On constrained in
both planes,
from every
angle
Catheterrotatesonits ’ Constrained
: . b Continued
axis, creatinga fulcrum;
Initial deployment; ysually happens deployment leacs
e i around curves totorsion
deviceanchored in distal vessel

Ovalization
around curve:
looks constrained
in one plane and
not constrained in
another

Constrained
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Case 1
53/F, Headache

97€ = DSA.
Pipeline stent distal portion0f de novo aneurysm

Pipeline Stent:
Take-Home Points

1. PUSH the stent

2. Keep the Right BALANCE




The “How to” session with live Q & A I

2) How to use Onyx?

o
2 N o
Sl i LI

200549 FDA Q1S 42 Onyx7h YAtol =Q1% 2] 1099d0] 8] we Aol ZAEI ¢Jou, onyx delivery
catheter Y balloon catheter®] WA 2 dto|Qto} AlLo] Hch G JYPA0] o
balloon microcatheter”t =QE|HA AlSAIZEE BOFA|IL Qlo] ZFAIZE Al&SE QISH HRARA =2 $HE Axp U
ofxlAL 9ich. ZEut MAEZI0] HHoiN Zdwt wlmesl chRr] ol fn] =79l moto] uwfy Zestuz 7

0 gl e[F=ul HB2]9 o]57t9] anastomotic channelol Thgt x]Alo] Hi~

N

)
o

5
q

pok=3
|1o

ol

 ME AR,
Onyx EM: EVOH (ethylene vinyl alcohol) copolymer dissolved in DMSOE 7M. wct 6%(Onyx 18),
8%(Onyx 34)%F ZF7F At9l8 o2 Ji9rE|9) om, Non-adhesivedto] &FtQ] feederE E3810] AFAIZE injection©]
7testa ZIgEoltt FAWMEE Shto] feederol A eHAS] HIMAIZ & itk &, FUWERO] feederoll Al
injectiondto] 718, T2 fistulaS AUt AWriz] =uhstA & & 9J o0, retrograde® THE feeder® 7HR| Lozt
o4 feeder & 25 g & Gl Aol §loh Fato] A DMSO7L 2HtE[o] AIFEH precipitation =] HAL
ol "3hS gh=c}, Catheter gluing incidence of 2-8.5%% HILE|0] 2Ho|AF 2018 MRwm T [Ho] Zrtsich,
AVM MFiE Zak: B NBCAZ olg8h Aiigol 247 A% £4A70¢ FoIn W folskl g 240
2 AI3E 9, Onyx ool gxE Baroz sl 4ol FE AEILh E3], Z77F AAL single
superficial venous drainageE E.0]l= 79 curative embolization®] 7}=/Jo] =00 I HEL 83-81.8%E &
Atotet zpolzb Fch Al 2 WL 4-12.2%O014, morbidity= 3.5-15.5%, mortalityl= EAI= 4.3%7H2] HE

aL glch,

AVFAMME Z1}b: Onyx= transarterial approach® 2 ARRslD, 35| MMAES £ FstH aapAo| obA
stch & A 2. 50-90%, TPHZL 2-10%= BE1E §itt. ECACl branchE E3F Al&A| cranial nerve

palsy7tsA Bejsto] Folstoiof gtet.
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|28zt Mel: AVM o|il, AVF MAA| &zt 712F 23 straightdt TS targetO 2 Aleists HZo] &

3 FtEE A AHA] ojg]-2o] Atk it detachable Apollo microcatheterS AR 7ol feeder’t U-H
23 onyx plugE =T Al7ol @ol Zeleg At F719 kg Adste Zlol o §ol & 4 gt
dual lumen balloon catheterE ©]€% Z9ol= 7P} FA straightdt E3HS target> 2 AEHst= Zio] o0,
balloon inflationt ¥ Onyx FSUBHe onyx plug UEL HL AT & o] A4 Aol APl ks

et QbHePAl Alad 4 ek

Az 2H:
1) OnyxAl4-2 HAlakz|stolAl Alisiof skt
2) A& AIZRAl OnyxZ2 shakeroll 28 £ shakingS AlZFetch X4 2087F OnyxZ shakingdlt & A3}

S W
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3) Al&staal sh= target@ 2 ZAASHF S ™ microcathter (ApolloZ-2, Scepter C 4x10mm)E target feeder®l
Hejof Zoigh 7HgAl 1A AlFlek

4) MicrocatheterE E8l 3ccFAZIZ 100%Z2FAS ARE3H angiogramE Algigtct ojuf XA &Rt} 3 frame©l/}
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The “Unexpected case” session I

Case 1. Intraarterial abciximab for treatment
of thromboembolismduring coil embolization
of intracranial aneurysms

CT brain NCE (2016.05.20)

* M/63
* C.C: decreased mentality
+ LOC: Stupor

CT brain angiography (2016.05.20)

DSA(2016.05.20)

DSA Lt ICA Lat

DSA Lt ICA AP
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DSA 3D

6.7mmX5mm Lt Acom aneurysm

Method

» Two catheter method?

« Stent-assisted coil embolization?

Coil embolization working angle

DSA Lt ICA AP DSA Lt ICA Lat

Coil embolization(2016.05.20)

DSA Lt ICA AP DSA Lt ICA Lat

I
e
: 7 J
. :_‘/ ‘ ;
*

Asiom Col dmm-12em

Coil embolization(2016.05.20)

DSA Lt ICA AP DSA Lt ICA Lat

Coil embolization(2016.05.20)

DSA Lt ICA AP DSA Lt ICA Lat
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Coil embolization(2016.05.20) Coil embolization(2016.05.20)
Heparin 3000 unit IV Reopro 6mg LA
DSA Lt ICA AP DSA Lt ICA Lat DSA Lt ICA AP DSA Lt ICA Lat

Post Reopro 6mg LA after 10 min Rt neck compression angiography

A

DSA Lt ICA AP DSA Lt ICA Lat

Final angiography

DSA Lt ICA AP DSA Lt ICA Lat
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POD 1 day

* Stupor mentality
- Drowsy mentality

* heparinization continue

* Post embolization 22 hour
—~>Sudden decreased mentality

CT brain NCE (2016.05.21)

« Rebleeding induced Reopro?

« ICH expansion induced Reopro?

DSA F/U after rebleeding

Post embolization final angiography Post rebleeding
(2016.06.20) (2016.06.21)

Post rebleeding Rt ICA angiography(2016.06.21)

Coil configuration

Post embolization final angiography Post rebleeding
(2016.06.20) (2016.06.21)
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3 e 0550457, 205 Compare of patients with aneurysm rebleeding

TABLE2

Intraarterial abciximab for treatment of thromboembolism giiie . " "
. ; Characteristics of 3 patients with aneurysm rebleeding *

during coil embolization of intracranial aneurysms:

outcome and fatal hemorrhagic complications Characteristic Case | Case 2 Cased  Our patient
63.M

JAE Ho PARK, M.D..! JEoN EUN Kiv, MLD.,! SEUNG HUN SHEEN, ML.D. : ex ST M 50,M o 85, F —

CreoL Kyu June, MD. BAE Ju KwoN, M.D. .2 0-Ki Kwox, M.D.,! lesion location ACoA ACoA (kissing) PCoA

CHANG WaN Og, M.D.,' Moo~ HEE HaN, M.D.,* anp DAE Hee Han, MLD.!

lesion size (mm) S5X6X54Xx3X2, 7X 5X 4 Jexsxe
Departments of ‘Neurosurgery and *Radiology, Seoul National University College of Medicine, IX3IX2
Seoul, Korea . it
hemorrhagic status ruptured  ruptured ruptured  "UPtured
SUrvs clusi % 100
Object. Experience with intraaterial abciximab for the treatment of thromboembolism during endovaseular eqil em- aneurysm occlusion rate (%) 100 100 90
bolization i limited. The authors report the outcome of intraarteial ahciximab use, with an emphasis on fatal hemor- coil packing density (G6) 28 4 27 43
rhagic complications. ' pa BT < ot =
‘Methods. Between March 2003 and May 2006, the authors treated 606 aneurysms by using endovascular coil embo- abciximab dose (mg) 10 5 5 6
lization, and in 32 (5.3%) of these aneurysms (31 patients) an intaarterial thrombus developed. Sixteen of these ancu- . U i . . :
rysms were ruptured and the other 16 Werc unruptured. Arterial thrombi were totally occlusive in 3 and partially ocelu- angiographic response partial partial partial pattal
sive i the remaining 29 cases, Intrarterial abe ximab was administered at a concentration of 0.2 mg/m as a bolus of intraembolization heparinization yes ves ves =
415 mg over a period of 15-30 minutes. e S e e 7= i
Results. Comple was achieved in 17 (53¢%) and partial thrombolysis in 15 (47%) of 32 lesions. Twen- postembolization heparinization no no yes yes
ty-cight patients (90.3%) were asymptomati aftr abeixiniab thrombolysi, but 3 hod postprocedural rebleeding that e rimay 3
occurted e abiximab teatsnents o tesc ptints ad recntly 2. ahearysm uptre OF these pi pre/postembolization platelet  250/14  295/135 2811199 220120
tiens, 1 displayed severe thrombocytopenia and the other 2 showed reduction in platclet count affer abeix- count (X 10%L)
imab treatment .
Conelusions. Intraarterial abeiximab is effective for the treatment of thromboembolic complications that occur dur- % of platelet reduction 95 61 292 R
ing iniracranial ancurysm coil insertion. Nevertheless, atiention should be paid to prevent potentially fatal complica- St o §
tions such as thrombocytopenia and hemorthage, especially in patients with a ruptured aneurysm. pre/postembolization aPTT (sec) 39/56 29/114 32192 e
(DOI: 10.3171/INS/2008/108/3/0450) % Of :\P']T delay |43 _‘9:{ 287 287
Key Worps + abciximab cation + ization + ia interval btwn intraarterial abcix- 2 12 22 22
thromboembolism imab & rebleeding (hrs)

*aPTT = activated partial thromboplastin time.

Platelete and aPTT f/u

Left ICA angiography
revealing kissinganeurysms Platelete f/u
thatare 43 3 3 2 mmand aPTT f/lJ
33332 mmon the ACoA agi % zoal 013- 028 [ ~
At the end of the coil oZg [N | R [F

embolization, there
appeared to be a filling
defect (arrow)at the
interface of the coil and the
parent vessel.

16/06/07 443 0.21
16/06/06 390 0.24
16/06/05 389 0.28
16/06/04 388 D0.27
16/06/03 371 0.28
16/06/02 308 0.28
16/06/01 307 0.26
16/05/31 306 0,25 16/05/20 1 32.7
16/05/30 240 0.23
16/05/29 239 0.24
16/05/28 238 0.22

C: Angiogram of the left
ICA obtained 15 minutes
after the local delivery of 5
mg of abciximab, showing
partial thrombolysis and no
thrombus progression.

nn[sls=== == == ===
““l"’[_lc|‘“|°°|*’]ml‘”l“l‘“;”l‘lzlwlm“‘lmlmlb

16/05/26 165 0.16|

16/05/25 164 0.14]
D: Followup CT scan 16/05/24 163 0,15
obtained 12 hours after 16/05/23 49 0.1 L
abciximab administration 16/05/22 48 0.1
revealing a significant 16/05/21 1103 0.12] [
increase in SAH and IVH. 16/05/21 47 0.15)

I 42

Question

+ Two catheter method
VS Stent assisted method ?

+ Antiplatelete agent or heparinaztion ?
* Rebleeding VS ICH expansion?
+ Tirofibane ?

+ Platelete transfusion?

51
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Case 2. Ruptured proximal PICA aneurysm
with ipsilateral hypoplastic VA
- contralateral stent (LVIS Jr) assist coiling

Ho Jun Yi, Jae Hoon Sung, Dong Hoon Lee, Sang Wook Kim, Sang Won Lee

Cerebrovascular Center, Department of Neurosurgery, St Vincent’s Hospital, The Catholic University of Korea

Introduction

¢ The benefits of EVT of PICA are well documented

* Surgical Tx of PICA aneurysms : deep location, close to brainstem and lower CN.

+ Therapeutic challenge : wide-necked, complex aneurysms of the PICA

* Navigation of the stent through the ipsilateral vertebral artery (VA) : difficult or
impossible

- the unfavorable geometry of the aneurysm, parent vessel angulation.

* Balloon- or stent-assisted coiling, selective occlusion of such wide-necked PICA
aneurysms.

* Deconstructive techniques with PICA and/or VA occlusion : the only possible EVT
option

Case report

LtVAO.
stenosis

Case report

Stent (LVIS Jr) assist coiling

stent route : Rt VA to Lt PICA (via 6F Shuttle + 6F Envoy) stent tips : arrows
coil route : Lt VA to Lt PICA (via 5F Davis) inserted coil : 4
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Final coil disintegrate LVIS Jr! After thrombolysis : Final angio

J

PN
T
2o N

after 5™ coil trial, PICA occlusion occur —> removed ‘ ‘ IA Tirofiban 1mg : re-canalization

Procedure Pateint Outcome

EVD Rt Kocher's

Pateint Outcome Discussion

____CuNicAL sTunis }
¢ PICA aneurysm remain a challenge

for neurosurgeons VERTEBRAL ARTERY-POSTEROINFERIOR CEREBELLAR
ARTERY ANEURYSMs: CLINICAL AND LOWER CRANIAL
INERVE OUTCOMES IN 52 PATIENTS

: deep and related close lower CN. OBJECTIVE
NP amos

: bony structures in the lateral
foramen magnum region can be
obstacles during surgery

: Postop temporary or permanent
cranial nerve palsies (about half)

— Intra Op : ) .
severe Hypotension : Need for ICU care and pneumonia

Key woRDS: ¢
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EVT : PICA aneurysm

| Pelusa | AINR 29 | Jan 2008 | wwwzi oy

PICA : most complex, tortous, vaiable course

: procedural rupture or occlusion
Wide-necked PICA aneurysm :

Balloon or stent-assisted coiling
: self expanding stent technology”

: supercompliant balloon technology
: cross-over technique™

Navigation to the ipsilateral VA
( difficult, impossible )

: unfavorable geometry of the aneurysm,

: parent vessel angle and character

Deconstructive techniques with PICA
and/or VA occlusion :option

Posterior Inferior Cerebellar Artery Aneurysms:
Incidence, Clinical Presentation, and Outcome of
Endovascular Treatment

s ot s e A w1 vl

EVT :

PICA aneurysm
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The Endovascular Management of
Saccular Posterior Inferior Cerebellar

Artery Aneurysms
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‘The Retrograde Approach: A Consid for the

Endovascular Treatment of Ancurysms
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Contralateral vertebral approach for stenting and coil
inferior cerebellar artery aneurysm

Case report

oo W

embolization of a large, thrombosed vertebral-posterior

Rousur D. Ecxyn MO, Ricano A. Hywst, MD, b, 4 Eiao L Livy, M.

B o e
ol S U f N Yo Bt
S e Demn of oo Cine, i, For

el el S of et B e

s it piict

Sty e e o VA i B PCK S vk

Other cases

ted Col

Bilateral Approach for Stent-

. " Gt
Inferior Cerebellar Artery Aneurysms - Two Cases |

el Jeon, MD,' Bae Ju Kwon, MD, PhD Dae-Hee Seo, MD,
SungChoon Park, MD, PhD, IFSeung Choe, MD, PD'
Copatms o usmagey st s M o
Comaart o Wecrosgen E it Urvesty, o

Keywords  Poserr feer carshelor sy Inscisl sneueym. Endod

Lt PICA aneurysm : 7mm. D/N ratio : 0.7, PICA incorporation into the sac

Rt VA : 6Fr guiding : Solitaire (4 x 20 ) /Lt VA : 6Fr guiding : Coil

54

Other cases

KIR

Retrograde Stent Placement for Coil Embolization of a
Wide-Necked Posterior Inferior Cerebellar Artery

Aneurysm

Y e M. Yot 1, KOS ol 0., O o, W0
oSl M

Wit g o oy e

1 il et

LtPICA aneurysm : 6.1mm x 2.7mm x height 3.3mm, Lt PICA acute angle

Rt VA : 5Fr Envoy : Enterprise (4.5 x 22 ) /Lt VA : Envoy : Coil

Conclusion

* EVTis considered the primary treatment for PICA aneurysm

¢+ Complex PICA aneurysm
( wide neck, narrow PICA, acute angle with VA, VAO stenosis )

: challenge for both surgical and endovascular treatments.

* Bilateral, contralateral approach for stent-assisted coiling : good option

( retrograde stenting through the VBJ/ antegrade coiling of the aneurysm )
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Case 3. Retrieval of Onyx using Solitaire device

gt M &
st SEtgAl
Onyx
Embolization

Retrieval of Onyx reflux particle of MCA using
SolitaireDevice — Complication Case

+ 24 Y.0 / Female
+ Headache, Lt. hemiparesis Gd 2

<+ Onyx embolization was done

+ Reflux to parent artery, MCA

Retrieval of Onyx reflux particle of MCA using

« Retrieval of Onyx particle
using Solitaire Device

SolitaireDevice — Complication Case

« 24 Y.0 / Female

+ Headache, Lt. hemiparesis Gd 2
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Onyx
Embolization

+ Onyx embolization was done

%+ Reflux to parent artery, MCA

+ Retrieval of Onyx particle
using Solitaire Device
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Case 4. EPD problems during CAS

CAS in tortuous distal ICA

oN
rio
W
R
)

M/75

-ICA 740 = 2-20) A filter Cf O]} o 22t

. ChE wire 08510 HtS T HE 2 FHOLf QHE.

. ZE capture 32111 3IF O Lt capture cath. o= 0{Z.

. Filter wire [M}2} SO{7HH & 23}0 filter?} balloon & stent 7] Y

o 2 A0 ThE wireS SIAIA
11 2}o]of kA balloon 9 stent 5t oS O Lt lesion 82 S1F Zat

~

=+
235}
x

. Filter SX|3H 2 PTA A|&.
. PTAZ filter capture®t & stent deploy
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Complicated CAS

oA (

o
o
=

Filter 7{X] AIZl = filter 85212 S1047| 96| CFE wireS O|Z310f stente} PTA AI2E.
. A& < filter recapture £t

22 M0)M Z=D small arteriotomy 0] filter wire
.14 $ DsA, 43 3 CTAOM 27| g2
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Case 5. Embolic migration after ECA thrombectomy

Byung Hoo Moon, Kyung Sool Jang, Sang Kyu Park

Incheon St. Mary’s Hospital Catholic University of Korea

Case

* 82/M

+ C/C : Stuporus mentality, Rt. Side weakness G II
* Last normal time : pm 4:40

« First abnormal time pm 5:00

* ER visit time : pm 5:20

« Past Hx. : PTE (2015 rivaroxaban -> F/U loss)

o v

B

= Arrow 7Fr
* Optimo 7Fr

* Rebar 18
* Solitaire 5-30 A
¢
= A
e i
B il P
.7&5\4 HRT s

* ACA & MCA mutiple
embolic migration &
occlusion after ECA
thrombectomy

« Urokinase 20k IU use

(L A + MCA sup’ trunk partial
SN recannalization
* Recannalization time :
3h30min after Sx. onset

= %

W + ECA thrombectomy i

T =7
- =
= &
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Case R9F

« Distal ICA 3! ECA occlusion 2tX}+0]| Cisl d-ICA ~ MCA
occlusion Of|C3} solitaireS 0| 25}0] 4X}2| thrombectomy
MCA superior trunk 7} partial recannalization &|0{ UK 22t
unit AF23IY O M A|& 2% ECA occlusion & SHHE AMEY
2 ECAL solitaireE 0|-238}0] thrombectomy A|3HSHS. ECA
thrombectomy & embolic migration | A ACA S MCAQ|
multipled}#| distal occlusion E|0f UK 28t unit AFRZ A& &
=23

+ 1% 3t hemorrhagic transformation 8 infarction £2{0f
edema & 7t5}0] decompressive craniectomy A|2%t.
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Case 6. Intra-procedural rupture due to microcatheter

oy
02
A

N
ra
lo
)

Case (36/F) Stupor mentality
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20x1.3x2.0x1.8(N)mm

Main Working View Infra-procedural rupture d/t cath. perforation

- o | microcatheteri] 2|5t
M perforation &
~ aneurysmsize 2t O &
B o OLRAI O Ol
Vigs selection £2l...
L K
P ity

Enterprise 4.5 x 14

Y-stenting |2l
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Enterprise 4.5 x 14

Enterprise no-tip 4.5 x 14

Enterprise no-tip 4.5 x 14

Enterprise no-tip 4.5 x 14
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-67
16

3 weeks F/U

3 weeks F/U

3 = F/U DSAOIIA
pseudoaneurysm X &
regrowing

‘LLEEES

3 weeks F/U

at 1 month
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at 1 month

ARE et HAOEF = Al
8 DSAUNIA aneurysm CHA|
ZH0LX] 2 contrast-

stagnation A4 20 E&8.
-

at 1 month

2,0x1.8x1.9x1.2(N)mm

at 3 months

Basilar bifurcation angle®| Bl ot} 0|| U} 2 aneurysm | 37| Blg}e] o1 244222
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Case 7. PCA infarction after coil embolization

oln b
re
= 4

Chung M/59

Drowsy mentality/ other neurology intact
HH IIT

2 !‘. p—
N No $spicious aeurysmal
LtICAbifurca  jegion in Rt I(lé

oy

VRT
LAO 1/ CAUI

POD 1 day : Rt side 3" nerve palsy/ semicoma
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The "Debate" session: panel discussion
with live audience interaction

1) Balloon catheter guiding vs Non-balloon catheter guiding
HHCH & vs 2400 o2

O o =

o
>
o
&
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&
rek
N

2) Stent retriever vs Suction device
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1) Balloon catheter guiding vs Non-balloon catheter guiding
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2) Stent retriever vs Suction device
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1) Uruptured ICA aneurysm gt 4=
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Review of current stroke RCTs I

1) Randomized clinical trials of current
acute ischemic stroke

MR CLEAN

Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in the
Netherlands (MR CLEAN)

e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 1, 2015 VOL. 372 NO. 1

A Randomized Trial of Intraarterial Treatment for Acute
Ischemic Stroke

Intravenous alteplase administered within 4.5 hours after symptom onset is the only reperfusion therapy with
proven efficacy in patient with acute ischemic stoke. However, well-recognized limitations of this therapy
include the narrow therapeutic time window and contraindications. Moreover, intravenous alteplase appears to
be much less effective at opening proximal occlusions of the major intracranial arteries.

We assessed whether intra-arterial treatment plus usual care would be more effective than usual care alone in
patients with a proximal arterial occlusion in the anterior cerebral circulation that could be treated intra

arterially within 6 hours after symptom onset.
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Methods

Patients and participating centers

The study was conducted at 16 centers in the Netherlands. Patients were 18 years of age of older (no upper
age limit). Occlusion site established with CT, CTA, MRA, DSA. The imaging committee evaluated the

findings on baseline noncontrast CT for ASPECT score.

Intervention
Mechanical treatment could involve thrombus retraction, aspiration, wire disruption, or use of a retrievable

stent.

Results
Between December 2010 and March 2014, a total of 502 patients underwent randomization in 16 Dutch

centers. Two patients withdrew. The mean age of the 500 study participants was 65 years

Treatment assignment and crossovers
In total, 233 patients (46,6%) were assigned to the intervention group and 267 patients (53.4%) were assigned

to the control group.

Intervention details
Actual intra-arterial therapy was performed in 196 of the 233 patients in the intervention group (84.1%). In

88 patients (37.8%), general anesthesia was used. Retrievable stents were used in 190 patients(81.5%).

Primary outcome

There was a shift in the distribution of the primary-outcome (the score on the mRS at 90 days) scores in
favor of the intervention. The adjusted common odds ratio was 1.67. The shift toward better outcomes in
favor of the intervention was consistent for all categories of the mRS, except for death. The absolute
between-group difference in the proportion of patients who were functionally independent(mRS 0 to 2) was

13.5 percentage points in favor of the intervention (32.6% vs. 19.1%), with an adjusted odd ratio of 2.16.

Secondary outcomes

All clinical and imaging secondary outcomes favored the intervention. An absence of residual occlusion at the
target site was more common in the intervention group (75.4%) than in the control group (32.9%). The
between-group difference in infarct volume favored the intervention group. Good reperfusion was achieved in

115 of 196 patients (58.7%) in the intervention group.
Safety

There was no significant between-group difference in the occurrence of serious adverse evets during the

90-day follow-up period.
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Subgroup analyses
There were no significant interactions between subgroups and treatment effect. The treatment effect remained

consistent in all predefined subgroups. Including those based on age, NIHSS score, and ASPECTS.

Discussion

Our results show that intra-arterial treatment have a benefit in acute ischemic stroke within 6 hours onset
(anterior circulation). Unlike the INS III trial and SYNTHESIS expansion trial, MR CLEAN required a
radiologically proven intracranial occlusion for study eligibility. MR CLEAN study benefited from the
widespread availability of retrievable stents, which were used in 82% of the patients in the intervention group.
MR CLEAN had several limitation. The reperfusion rate was relatively low as compared with the rate in
recent case series, which were 80% or higher.

In conclusion, intra-arterial treatment in patients with AIS cause by a proximal intracranial occlusion of the

anterior circulation was effective and safe when administered within 6 hours after stroke onset.

ESCAPE

Endovascular Treatment for Small Core and Anterior Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times (ESCAPE)

'he NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

Recent studies have shown the superiority of retrievable stents over the previous generation of thrombectomy
devices. The recently reported MR CLEAN used this technology, and the result of that trial showed clinical
benefit with endovascular treatment. ESCAPE trial was designed to test whether patients with AIS, who were
selected on the basis of result of CT and CTA, would benefit from rapid endovascular treatment involving

contemporary endovascular techniques

Methods
participants
Eligible participants were adults (no upper-age limit). Enrollment could occur up to 12 hours after the onset

of stroke symptoms. CT and CTA were performed to identify participants with a small infarct core, an
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occluded proximal artery in the anterior circulation, and moderate-to-good collateral circulation. MR imaging

for patient selection was discouraged.

Treatments

The use of retrievable stents was recommended. During thrombus retrieval, suction through a balloon guide
catheter in the relevant internal carotid artery was also recommended. Participants in both groups received
intravenous alteplase within 4.5 hours after the onset of stroke symptoms.

The target time form study CT to groin puncture was 60 minutes or less and from study CT to first

reperfusion was 90 minutes or less.

Results
Early termination of the study
An unplanned interim analysis was conducted after the release of the MR CLEAN results, which showed

efficacy of endovascular therapy. The ESCAPE trial was stopped early.

Patients

At 22 centers, a total 316 participants underwent randomization before the trial was stopped.

Primary outcome

Analysis of the primary end point showed a common adds ratio of 2.6 favoring the intervention. The median
90-day mRS was 2 in the intervention group and 4 in control group. The proportion of patients with a mRS
of 0 to 2 at 90 days was 53.0% in the intervention group and 29.3% in the control group. Rate of

symptomatic intracerebral hemorrhage was 3.6% in the intervention group and 2.7% in the control group.

Secondary outcomes and subgroup analyses

Secondary clinical and imaging end points favored the intervention group. A total of 49 patients underwent
randomization 6 or more hours after stroke onset; in the analysis of a mRS of 0 to 2 at 90 days, the
direction of effect favored the intervention in these patients, but the between-group difference was not
significant.

Of 165 participants assigned to the intervention group, 151 (91.5%) underwent endovascular treatment.
Retrievable stents were used in 130 of the 151 participants (86.1%). 100 of these 130 participants (77%)
received a Solitaire stent (Covidien). In the intervention group, the median time from symptom onset to first
reperfusion was 241 minutes, the median time from study CT to first reperfusion was 84 minutes. And the
median time from groin puncture to first reperfusion was 30 minutes. Successful reperfusion was observed in

113 of 156 participants (72.4%) in the intervention group.

Discussion
The ESCAPE trial achieved shorter interval times than those seen in past trials. A pre-specified efficiency

target for the time from CT to reperfusion encouraged fast image acquisition and interpretation and fast
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decision making.

Endovascular treatment appeared to benefit all ages, both sexes, patients with moderate stroke and those with
severe stroke, patients who received intravenous alteplase and those who did not, and patients with and those
without occlusion in the ICA.

A total of 49 participants (15.5%) underwent randomization 6 or more hours after symptom onset, and the
study was not powered to assess endovascular therapy among patients presenting 6 to 12 hours after symptom
onset.

In conclusion, the ESCAPE trial, in which fast and efficient workflow, innovative imaging, and effective
thrombectomy device were used, provides evidence of the benefit of endovascular treatment in patients with

moderate-to-severe ischemic stroke.

EXTEND—IA
Extending the Time for Thrombolysis in Emergency Neurological Deficits-Intra-Arterial (EXTEND-IA)

ORIGINAL ARTICLE

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

In the, EXTEND-IA, we sought to test the hypothesis that patients with AIS who are selected with a dual
target of vessel occlusion and evidence of salvageable tissue on perfusion imaging within 4.5 hours after the
onset of stroke will have improved reperfusion and early neurologic improvement when treated with early
endovascular thrombectomy with the use to the Solitaire FR stent retriever after intravenous administration of

alteplase

Methods

Study patients

We planned to enroll 100 patients at 14 centers in Australia and New Zealand. Patients were eligible as seen
occlusion on CTA. In addition, CT perfusion imaging, which was processed with the use of fully automated
software(PAPID), was used to identify potentially salvageable brain tissue.

Endovascular therapy had to be initiated within 6 hours after stoke onset and completed within 8 hours after

onset. There were no restrictions on age.

Study treatments

All patients received alteplase at a dose of 0.9mg per kilogram as standard care. The site of vessel occlusion
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was confirmed with the use of DSA. The Solitaire FR retrievable stent was deployed at the site of occlusion

and then removed under negative-pressure aspiration.

Results
Characteristics of the patients
From August 2012 through October 2014, a total 70 patients underwent randomization. Approximately 25% of

clinically eligible patients with vessel occlusion were excluded on the basis of perfusion-imaging criteria.

Efficacy

Endovascular therapy resulted in increased reperfusion at 24 hours and probability of reperfusion of more than
90% without symptomatic ICH.

Endovascular therapy led to greater early neurologic recovery at 3 day and improved functional outcome in an
ordinal analysis of the mRS. We determined that 2.8 patients would need to be treated with endovascular
therapy to achieve improvement of a t least 1 point on the functional score as compared with the use of
alteplase alone and determined that 3.2 patients would need to be treated to achieve an independent outcome,

as compared with alteplase alone.

Discussion

The magnitude of the clinical benefit of endovascular thrombectomy in our study was larger than that in
pervious trials, despite similar clinical severities and demographic characteristics. Key differences between our
study and the pervious trials include the use of CT perfusion imaging to select patients with the greatest
potential to benefit from endovascular therapy, shorter time to the onset of treatment, and improved rates of
angiographic revascularization.

Unique feature of or study was the use of standardized, universal CT perfusion-imaging selection to exclude
patients with large ischemic cores and without evidence of clinically significant salvageable ischemic brain. CT
perfusion imaging was also performed in about 65% of patients in the MR CLEAN trial. Such imaging was
not required according to the protocol for the MR CLEAN trial but may have influenced patient’s selection.
The interval between the initiation of alteplase and randomization was 39 minutes in our study, as compared
with 100 minutes in the MR CLEAN trial, because of our approach of identifying patients with the greatest
potential to benefit from reperfusion and then maximizing early reperfusion with the use of combined alteplase
and endovascular therapy, rather than waiting to assess clinical response to alteplase.

The rate of successful revascularization immediately after the procedure was higher in our study than in
previous randomized trials. This finding probably related to the use of Solitiare FR stent retriever was used.
The reperfusion rate in our study was also higher than the 58% reported in MR CLEAN, in which stent
retrievers were used in 81.5% of patients. There is some evidence that the success of recanalization is
increased in patients with good collateral flow, which correlated strongly with the presence of a “mismatch”
pattern on perfusion imaging between a small, irreversibly injured ischemic core and a larger perfusion lesion
indicating the presence of salvageable ischemic penumbra.

Strengths of our study include the selection of patients who were most likely to benefit from reperfusion,
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earlier intervention, and a standardized stent-retriever intervention with more complete revascularization.

SWIFT PRIME
Solitaire with the Intention for Thrombectomy as Primary Endovascular Treatment (SWIFT PRIME)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Stent-Retriever Thrombectomy after Intravenous
t-PA vs. t-PA Alone in Stroke

SWIFT PRIME trial establish the efficacy and safety of rapid neurovascular thrombectomy with the stent

retriever in conjunction with intravenous t-PA versus intravenous t-PA alone in patients with AIS.

Methods

Patients and participating centers

All study centers were required to have performed at least 40 mechanical-thrombectomy procedures, including
at least 29 procedures with the Solitaire stent retriever, annually.

To identify patients with salvageable tissue, at trial use a target-mismatch penumbral profile. Penumbral
imaging analysis was performed with the use of RAPID(iSchemaView), an operator-independent image

post-processing system.

Results

From December 2012 through November 2014, 196 patients underwent randomization.

Intervention

In the intervention group, the time from symptom onset to groin puncture was 224 minutes, the time from
the start of intravenous t-PA to groin puncture was 77 minutes. The median time from groin puncture to first
deployment of the stent retriever was 24 minutes. General anesthesia was used in 36 patients (37%) in the

intervention group.

Primary outcome

Thrombectomy treatment was associated with a favorable shift in the distribution of global disability scores on
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the mRS at 90 days. (Number needed to treat for one additional patients to have a less-disabled outcome,
2.6.) And functionally independent at 90 days was higher in the intervention group than in the control group,

with an absolute difference of 25percentage points.

Secondary outcome

The proportion of outcomes indicating functional independence at 90 days was significantly higher in the
intervention group than in the control group. (number needed to treat for one additional patient to be
functionally independent, 4.0)

In the intervention group, reperfusion at the end of the procedure occurred in 88% who underwent placement
of the stent retriever. Successful reperfusion at 27 hours, assessed by means of perfusion CT or MRI, was

more frequent in the intervention group than in the control group.

Discussion

For every 2.6 patients who were treated, 1 additional patient had an improved disability outcome; for every
4.0 patients who were treated, 1 additional patient was functionally independent at 90-day follow-up

Our trial emphasized speedy endovascular therapy in patients selected by means of imaging, similar to the
protocol used in the ESCAPE trial, and achieved onset-to-reperfusion time that were faster than those in MR
CLEAN.

The high reperfusion rate is probably due in part to the more homogeneous patient population and the more
homogenous intervention in this trial than in earlier trials. The frequency of functional independence in the
intervention group was high in our trail (60%) and was greater than that observed in MR CLEAN (33%) and
similar to that observed in the ESCAPE trial (53%) and EXTEND IA trial (71%). The high frequency of this
outcome probably reflects the earlier start of the intervention, the exclusion of patients with large core infarcts
on the basis of imaging, and the greater reperfusion rate in our trial, as compared with the other trials.

One third of the patients were treated with intravenous t-PA at an outside hospital. These patients had less
favorable outcomes overall; however, their relative benefit from endovascular therapy did not differ

significantly from that observed in patients who received intravenous t-PA at the study site.
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REVASCAT

Randomized Trial of Revascularization with Solitaire FR Device versus Best Medical Therapy in the
Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting within Eight Hours
of Symptom Onset (REVASCAT)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

The aim of this study was to determine the efficacy and safety of neurovascular thrombectomy with the

Solitaire stent retriever in conjunction with medical therapy versus medical therapy alone

Method
From November 2012 through December 2014, we screened patients at four study centers. Eligible patients
were between the age of 18 to 80 years, had an occlusion that could be treated within 8 hours. The main

exclusion criteria on imaging were evidence of large ischemic ore, as indicated by ASPECTS on CT or MRIL

Study sites and interventionists

Study sites consisted of certified comprehensive stroke centers that treat more than 500 patients with AIS and
perform more than 60 mechanical thrombectomy procedures annually and are staffed by trained
neurointerventionalists who are required to have performed at least 20 thrombectomies with the Solitaire

device.

Results

Primary outcome

Common odds ratio of improvement in the distribution of the mRS of 1.7 favoring thrombectomy. The
absolute between group difference (functionally independent) was 15.5 percentage points, favoring
thrombectomy (43.7% vs. 28.2%)

Secondary outcomes

Also favored the thrombectomy group. Successful revascularization was achieved in 66% of patients in the
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thrombectomy group.

Discussion

Solitaire stent retriever was safe and led to improved clinical outcomes, as compared with medical therapy
alone. Rate of functional independence were increased by 15.5 percentage points in the thrombectomy group,
which means that /65 patients would need to be treated with thrombectomy to prevent one case of functional
dependency or death.

We aimed to avoid inclusion of patients who had an early response to intravenous alteplase. A enroll
requirement was imaging proof of the presence of a occlusion 30 minutes after the administration of alteplase,
a factor that partially explains the longer times from arrival to reperfusion and the lower rate of reperfusion,
as compared with SWIFT PRIME, ESCAPE, EXTEND-IA study

Because ASPECTS is less accurate in estimating the core volume, it may have allowed the inclusion of larger
infarct sized patients than other trials, this factor, in conjunction with longer times of reperfusion, etc, may
explain the lower treatment effect seen in this study than in the SWIFT PRIME, ESCAPE, and EXTEND IA.
This study was similar to that observed in MR CLEAN, with which our study shared many features
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2) Review of Current Study of Flow-Diverter

Keun Young Park

Department of Neurosurgery, Severance Hospital, Yonsei University College of Medicine

Indications of FD

v Large-Giant aneurysm
v Fusiform aneurysm
v Dissecting aneurysm

v Blood blister-like aneurysm

Complications of FD

v Thromboembolism
v In-stent Stenosis
v Remote Hemorrhage

v Incomplete Occlusion & Post-FD Rupture

CASE

Before

CASE

Before
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AJNR Am J Neuroradiol. 2012 Jun;33(6):1150-5. doi: 10.3174/2jnr.A2907. Epub 2012 Feb 2.

Flow-diverter silk stent for the treatment of intracranial aneurysms: 1-year
follow-up in a multicenter study.

Berge J', Biondi A, Machi P, Brunel H, Pierot L, Gabrillargues J, Kadziolka K, Barreau X, Dousset V, Bonafé A

v Technical success rate: 64/65 (98.5%)
including 9/72 (12.5%) of misdeployment — 6 PAO
+ Misdeployment

v Major ischemic stroke: 6 (9.3%) \> « Clopidogrel resistance

or stop

v Major Hemorrhagic stroke: 2.6% SAH (one death)
1.3% CCF

v Severe hemorrhage during Tumor surgery: 1 (1.3%)
-Death

= Overall Morbidity/Mortality at 6M: 5(8.6%)/2(3.4%)

AJNR Am J Neuroradiol. 2012 Jun;33(6):1150-5. doi: 10.3174/ajnr. A2907. Epub 2012 Feb 2. AJNR Am J Neuroradiol. 2012 Jun;33(6):1150-5. doi: 10.3174/ajnr A2907. Epub 2012 Feb 2. SILK
Flow-diverter silk stent for the treatment of intracranial aneurysms: 1-year Flow-diverter silk stent for the treatment of intracranial aneurysms: 1-year
follow-up in a multicenter study. follow-up in a multicenter study.
Berge J', Biondi A, Machi P, Brunel H, Pierot L, Gabrillargues J, Kadziolka K, Barreau X, Dousset \V, Bonafé A Berge J', Biondi A, Machi P, Brunel H, Pierot L, Gabrillargues J, Kadziolka K, Barreau X, Dousset V, Bonafé A
Retrospective, Multicenter (6 centers), Single-arm (SILK) v 65 patients (Female: 51, mean age: 54) with 77
(6 months & 12 months F/U) aneurysms
Inclusion Criteria « UIA: 66 (87%), Recurrent: 11 (13%)
- Unruptured or Recurrent (previous ruptured s/p coiling) « Symptomatic: 39 (60%)
- Saccular and Fusiform/Dissecting aneurysm - Saccular: 52 (68%), Fusiform/Dissecting: 25 (32%)
v Aneurysm size/location
Antiplatelet protocol Aneurysm location
-pre: Aspirin 160~250mg + Clopidogrel 75mg (3~7 days) 77 Included Aneurysms <7 mm 7-12mm 13-24 mm >24 mm CAextadaral 33 (43%)
Cavernous carotid 4 3 10 12 |CA intradural 31 (40%)
-post: Aspirin 160~250 mg + Clopidogrel 75mg (2~3 months) CAIMCA/ACA 10 8 17 4 MCA 2 (2.5%)
/ertebrobasilar 0 4 3 2 ACA 2 (2.5%)
Vertebrobasilar 9 (12%)
SILK SILK

AJNR Am J Neuroradiol. 2012 Jun;33(6):1150-5. doi: 10.3174/2jnr A2907. Epub 2012 Feb 2.

Flow-diverter silk stent for the treatment of intracranial aneurysms: 1-year
follow-up in a multicenter study.

Berge J', Biondi A, Machi P, Brunel H, Pierot L, Gabrillargues J, Kadziolka K, Barreau X, Dousset V, Bonafé A

v Incomplete Occlusion of Aneurysm
: 32% (6 months), 15.7% (12 months)

v In-stent stenosis (>50%): 0 at 6 months

SILK

AJNR Am J Neuroradiol. 2012 Jun;33(6):1150-5. doi: 10.3174/2jnr.A2907. Epub 2012 Feb 2.

Flow-diverter silk stent for the treatment of intracranial aneurysms: 1-year
follow-up in a multicenter study.

Berge J', Biondi A, Machi P, Brunel H, Pierot L, Gabrillargues J, Kadziolka K, Barreau X, Dousset V, Bonafé A

Limitations
v Retrospective design
v Relatively small size aneurysms

v NOT strict antiplatelets regimen

Radiology. 2013 Jun;267(3):858-68. dol: 10.1148/radiol. 13120099. Epub 2013 Feb 15.
Pipeline for uncoilable or failed aneurysms: results from a multicenter clinical trial.

EC, Eiorella DJ, Berentei Z, Marosfoi M, Cekirge SH, Nelson PK.

Prospective, Multicenter (10 centers), Single-arm (Pipeline)
(6 months & 12 months F/U)

v Inclusion Criteria
- Large-giant (>10mm) and wide-neck aneurysm (>4mm)
- Saccular and Fusiform aneurysm
- Petrous to superior hypophyseal ICA

v Antiplatelet protocol
-pre: ® Aspirin 325mg (2 days) + Clopidogrel 75mg (7 days)
® Clopidogrel 600mg loading
-post: Aspirin 325 mg (at least 6 months) + Clopidogrel 75mg (at
least 3 months)

Becske T, Kallmes DF, Saatci |, McDougall CG, Szikora |, Lanzino G, Moran CJ, Woo HH, Lopes DK, Berez AL, Cher DJ., Siddiqui AH, Levy EI, Albuquerque
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Radiology. 2013 Jun267(3)856-68. doi: 10.1148/radiol 13120099, Epub 2013 Feb 15,
Pipeline for uncoilable or failed aneurysms: results from a multicenter clinical trial.

Becske T', Kallmes DF, Saatci |, McDougall CG, Szikora |, Lanzine G, Moran CJ, Woo HH, Lopes DK, Berez AL, Cher DJ, Siddiqui AH, Levy EI, Albuquerque
EC, Fiorella D), Berentei Z, Marosfoi M, Cekirge SH, Neison PK

v 108 patients (Female: 96, mean age: 57)
Cranial nerve palsy: 71 (65.7%)

v Aneurysm size: mean 18.2mm, neck 8.8mm
Large: 86 (79.6%), Giant: 22 (20.4%)

v Aneurysm location Petrous 467
Cavernous 44 (40.7)
Carotid cave 2(1.9)
Superior hypophyseal 10(9.3)
Lateral clinoidal 2(1.9
Paraophthalmic 35(32.4)
Supraclinoid 10(9.2)
Posterior communicating 1(0.9)

Radiology. 2013 Jun 267(3)858-68. doi: 10.1148iradiol 13120099, Epub 2013 Feb 15,
Pipeline for uncoilable or failed aneurysms: results from a multicenter clinical trial.

Becske T', Kallmes DF, Saaci |, McDougall CG, Szikora |, Lanzing G, Moran CJ, Woo HH, Lopes DK, Berez AL, Cher DJ, Siddiqui AH, Levy EI, Albuquerque
EC, Fiorella D), Berentei Z, Marosfoi M, Cekirge SH, Neison PK.

v Technical success rate: 107/108 (99%)
v Major ischemic stroke: 3 (2.8%)

v Major Hemorrhagic stroke: 1 (0.9%), 0% SAH, 0.9% CCF
Possible hemorrhagic stroke: 1 (0.9%)-Death

v Traumatic ICH: 2 (1.9%)-Death

= Overall Morbidity/Mortality at 6M: 3(2.8%)/3(2.8%)

Radiology. 2013 Jun267(3)856-68. doi: 10.1148/radiol 13120099, Epub 2013 Feb 15,
Pipeline for uncoilable or failed aneurysms: results from a multicenter clinical trial.

Becske T', Kallmes DF, Saatci |, McDougall CG, Szikora |, Lanzine G, Moran CJ, Woo HH, Lopes DK, Berez AL, Cher DJ, Siddiqui AH, Levy EI, Albuquerque
EC, Fiorella D), Berentei Z, Marosfoi M, Cekirge SH, Neison PK

v Incomplete Occlusion of Aneurysm
: 26.4% (6 months), 13.2% (12 months)

v In-stent stenosis (>50%): 2 (1.9%) at 6
months

Radiology. 2013 Jun 267(3)858-68. doi: 10.1148iradiol 13120099, Epub 2013 Feb 15,
Pipeline for uncoilable or failed aneurysms: results from a multicenter clinical trial.

Becske T', Kallmes DF, Saaci |, McDougall CG, Szikora |, Lanzing G, Moran CJ, Woo HH, Lopes DK, Berez AL, Cher DJ, Siddiqui AH, Levy EI, Albuquerque
EC, Fiorella D), Berentei Z, Marosfoi M, Cekirge SH, Neison PK.

Limitations
v Lack of control group

v Aneurysm Location

v Lack of precise description about CN
palsy (F/U)

AJNR Am J Neuroradiol. 2015 Jan;36(1):98-107. doi: 10.3174/ajnr A4078. Epub 2014 Aug 14

Surpass flow diverter in the treatment of intracranial aneurysms: a prospective
multicenter study.

Wakhloo AK', Lylyk P2, de Vries J?, Taschner C*, Lundquist J2, Biondi A%, Hartmann M°, Szikora I", Pierot L®,
Sakai N, Imamura H?, Sourour nnie |'", Skalej M'?, Beuing 0", Bonafé A, Mery F™, Tujman F'S,
Brouwer P*®, Boccardi E" Derakhshani S, Litzenberg MW", Gounis MJ?"; Surpass Study
Group

Prospective, Multicenter (24 centers), Single-arm (Surpass)
(1,3, 6 months & 12 months F/U)

v Inclusion/Exclusion Criteria
- Any intracranial aneurysms with wide-neck aneurysm (>4mm, Dome to
neck ration<2), Unsuitable to conventional treatment
- NOT SAH history within 30 days
- Contraindications for dual antiplatelets or non-responder for
ASA/Clopidogrel

v Antiplatelet protocol
-pre: @ Aspirin 81mg (23 days) + Clopidogrel 75mg (23 days)
@ Aspirin 350mg and Clopidogrel 150mg loading
-post: Aspirin 81 mg (life long) + Clopidogrel 75mg (at least 3 months)

AJNR Am J Neuroradiol. 2015 Jan;36(1):98-107. doi: 10.3174/ajnr A4078. Epub 2014 Aug 14. Su rpass
Surpass flow diverter in the treatment of intracranial aneurysms: a prospective
multicenter study.

Wakhloo AK', Lylyk P?, de Vries J?, Taschner C*, Lundquist J?, Biondi A®, Hartmann M°, Szikora I”, Pierot L,
Sakai N°, Imamura H, Sourour N'°, Rennie I'", Skalej M2, Beuing O™, Bonafé A", Mery F', Turjman F'%,
Brouwer P'®, Boccardi ri L', Derakhshani $'%, Litzenberg MW'®, Gounis MJ?®; Surpass Study
Group.

v 165 patients (Female: 72.4%, mean age: 57.1) with 190
aneurysms

« UIA: 31.8%

« SAH (not acute): 3.9%

* Recurrent: 21.7% + 2.3%

» Symptomatic: 27.2%

¢ Saccular: 125 (67.2%), Fusiform/Dissecting: 54 (29.0%), Blister: 7 (3.8%)

v Aneurysm size: mean 1Qudsas
¢ Small & medium: 117 (62
* Large & Giant: 69 (37.1%

123 (66.1%)
Petrocavernous ~ 77 (41.4%)
Supraclinoid

v Aneurysm location Jekcon SRR,
ICCho~ICA terminus 10 (5.4%)
ACA 12 (6.4%)

MCA 24 (12.9%)

VBA 27 (14.5%)
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AJNR Am J Neuroradiol. 2015 Jan;36(1):98-107. doi: 10.3174/ajnr A4078. Epub 2014 Aug 14.

Surpass flow diverter in the treatment of intracranial aneurysms: a prospective
multicenter study.

Wakhloo AK', Lylyk P, de Vries J2, Taschner C*, Lundquist J2, Biondi A°, Hartmann M®, Szikora I", Pierot L%,
Sakai N°, Imamura H®, rour N'°, Rennie |", Skalej M'2, Beuing O'2, Bonafé A", Mery F'*, Turjman F'S,
Brouwer P*®, Boccardi £, Valvassori L', Derakhshani $', Litzenberg MW'®, Gounis MJ?%; Surpass Study
Group

v Technical success rate: 161/165 (97.5%)
including 4 (2.1%) of misdeployment

Surpass|

v Major ischemic stroke: 5 (3.1%)

v Major Hemorrhagic stroke: 10 (6.2%)
ire perforatlon 5 (3.1%)
SDH: 1 (0.6%)
ICH: 3 (1.9%)
SAH: 1 (0.6%)

= Overall Morbidity/Mortality at 6M: 9(6.0%)/4(2.7%)

AJNR Am J Neuroradiol. 2015 Jan;36(1):98-107. doi: 10.3174/ajnr A4078. Epub 2014 Aug 14.

Surpass flow diverter in the treatment of intracranial aneurysms: a prospective
multicenter study.

Wakhloo AK', Lylyk P?, de Vries J2, Taschner C¥, Lundquist J2, Biondi A%, Hartmann M?, Szikora I", Pierot L%,
Sakai N°, Imamura H®, rour N', Rennie |", Skalej M'2, Beuing O'?, Bonafé A'?, Mery F', Turjman F'®,
Brouwer P"®, Boccardi £, Valvassori L"7, Derakhshani §', Litzenberg MW'®, Gounis MJ?%; Surpass Study
Group

v Incomplete Occlusion of Aneurysm
: 25.0% (6 months)

v In-stent stenosis (>50%): 8 (5%) at 6
months

Surpass|

AJNR Am J Neuroradiol. 2015 Jan;36(1):98-107. doi: 10.3174/ajnr A4078. Epub 2014 Aug 14.

Surpass flow diverter in the treatment of intracranial aneurysms: a prospective
multicenter study.

Wakhloo AK', Lylyk P, de Vries J2, Taschner C*, Lundquist J2, Biondi A°, Hartmann M®, Szikora I", Pierot L%,
Sakai N°, Imamura H®, Sourour N'°, Rennie |"', Skalej M2, Beuing O'2, Bonafé A", Mery F'%, Turjman F'S,
Brouwer P*®, Boccardi £, Valvassori L', Derakhshani $', Litzenberg MW'®, Gounis MJ?%; Surpass Study
Group

Surpass|

Limitations

v Lack of control group

v Relatively small size aneurysms

Ongoing Trial

AINR Am J Neuroradiol. 2014 Jul:35(7):1341-5. doi: 10.3174/ajnr. A3968. Epub 2014 May 15.

Flow diversion versus traditional endovascular coiling therapy: design of the
prospective LARGE aneurysm randomized trial.
Turk AS 3rd', Martin RH?, Fiorella D, Mocco J*, Siddiqui A®, Bonafe A®

Neuroradiology. 2015 Jan;57(1):49-54. doi: 10.1007/500234-014-1439-7. Epub 2014 Oct 4.

EVIDENCE trial: design of a phase 2, randomized, controlled, multicenter study
companng ﬂow dlverswn and traditional endovascular strategy in unruptured
aneurysms.

Turjman F', Levrier O, Combaz X, Bonafé A, Biondi A, Desal H, Bracard S, Mounayer G, Riva R, Chapuis F, Huot
L, Amoiry X, Gory B




ASCENT 2016 ©

ey e (-

Introduction of new devices
(by company)






ASCENT 2016

| 2016 6& 14
wael | 2016 68 172

Walx | st @253
MEAl MET MES 1678-2
SOPUE|E 2EI2 407%
Tel : 02) 2279-9560
Fax : 02) 2279-9561

o]
—_

™

i | otolH|7|=!
MEA 88T d0|1272 7
SIZIA|I0ME| 2%t 6035
Tel : 02) 2274-9275
Fax : 02) 2274—-9272




