(:;ééiéz B HE B WS s 2

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

“GEE| wrkx] H40) el g4e”
SNEEREEELL
SFATNS] 1l 236
A7|st=t3] 4 3]

2017.12. 2. (§)

~H C2E AHMESE 25 ATelE

ta £10C

ol

=1

ek
e
e
i

ok

& =

Lot

i

!

et

HE

(A4 NVAN T4

Ha

ie

BErhERR

FlowGate2™"
BALLOON GUIDE CATHETER

=

Copyright © 2017 Stryker
AP001443.AA




EVOLVING = o
STROKE CARE I t and on
To G E T H E R e Ll = &) ot zbireiel oD =5 OI'E M oz

I.’IIQ% Sixfo| X|ZIZI2|2 A|ZtsHz M0 >

AXIUM™ PRIME PIPELINE™ FLEX
EXTRA SOFT FLOW DIVERSION
: DEFINED

SOLITAIRE™2 4X40

LONGER, THE BETTER
\

A4
Atozet’

DR, HEHE . Availsble 3t <http ezdnug, mfds go kn#ICCRAADZFD10> Accessed 03 June 2016. 2. O =% ZESSM . MSD Korea, 3. 22E0/0] B8 (= 3 itio|| cifst
Il 2014-342, 2014 (ezetimibe and atorvastatin, MSD)

EHEN 1010, 1020, 1040, 1080 mg [£5 - S1] e DEAHERS0|ZER 7158 3 b7 aE) 3 228 I ES 2ie) d5E & EalaHEota-O), LOL-S3| AHEL0LC), 05
S| AEIEHDLOE E7 07 7] 2Bt Al |2 39| B2 M E0IEICH SRHE I IEHE DR AHEHSHMH) 212 Ao T 22U ARE 4/ | DL-SHAHEE 20407 7| SI5 O ZEmMal RIS
: ’-!ulx.»,?lr'?%iill 2 S SHELCH [28 - 22 ol=3IHE Foi H 3 o] 201 BXls T Bl AHE FGHAIS siof 0], FOIZE &xtel iDL-2|AHE ] 7 KR, P i
EIHEI0) 12 1 3] F0f gL, B DEMAHERZC| H2 2o 12 10/10mg~ 1(/B0mg0|H, Wio 2 HAISi= FaiEals 12 10/ 0mg S 10/20mgo
10(40mgO0| HEEILICE S8731 718 TS AHSSE0| 42, 5 B2 12 10M0mg = 10/80mg0 B, CHE KIEME|X (0, LDL-Apheresis)®] HER|ZA Fi=CHE T
PAb) 2iolER) Six|, B 7PEIE) S = B ol0|=H0 |54 AP HolEmos Kid=on £ B Mx) SLEEL B, QlF £ R EIT 218 7 s 40| Sl O3 A =20 i3l

B CH#{AnG B) &
J‘I LDL Apne(als;

£ EEE- ZHERA B4 H0l(glucose galactose malabsorplion)S 2| FESR! 2351 Sl SAHET] 1) 2RUS/ERIE 0ESHARH & 52
5Dl | }. 2 IH._,WIMJ*cn—wge: fEHH= Bt s SRR Sl 0 ZROS LS| AR 2~ A= JHe AN, 25 S4 2 HEEL =R 2
Aoz BRSI7L £ SThiok BIUCL 2) 217s okuBIxt o] 2 Fof ARt FM 2H 54 HAIE HARBIES|D s 3
hE O | B Eor EciAQID|H|7H B aiBtR|S] 301 0 Al&HeE BVl B2, 0] %Sl 8 :
Hp| S8 & } X2l S0 UMH ZAN B E59| 2hAM AT NHEI2Y
/FLP{H Bt eiot (= QIAA BN Soi 7i7ie] Z2IlR 125:%100] 6280l Bt 5 20} 0] SFELO{H0lM 2 ¢
b), THEA ME08%)I2H, 71E :o'r}l"_‘ Z 0| HESE AT S7H5%), AST S7H4%), Z23H ES54%I0 SiaUrt HEEEE 2015;1%23%'
x{0]| :'rn:-gm st XIMist LHQ_D 1|§§|§)\ MBS ZEEEIA17| HIZILICH CARD-1185235.0011 012019

Medtronic

Fu rthe r, TOgethe r - e 2 n-| MEEDA| MEFT ST 8 (SEHF 370 TEL02-2194-0300 FAX 02-2194-0369 MSD HEEAL(R) Cepyright £ 2017 Marek Sharp & Dehrme Com., a subsidiary of Marsk & Ca., Ine., Kaniwesti, 8L, USA. AN Rights Ressred.
;‘- [-] =

AH|TRAER - 080-6776-0803= 1525 AIE-AES - wwwy.ckpharm.com &= MSREA 5T BHENYE 116 MEANHYEY 235 Tel) 02-331-2000 hitpefiwww.mad- korea_com




%\; IR
8

--------------------------------------

SRR R
A71er=t3] ¥ F3]
2017.12. 2. (E)

3 2 AHAMCISE 25 ARl







:n Hm_m ¢ W ®| X H @ & ol @
i 9 < j 2 o &
o 2 W o= 3 i W3 S
m._.In uM.M i Mw ..NM [:2| & e <k Mm il oF K0
< —_ ~ (e] [al} .n_vl_ on = 2] oF :_o _.__”_
= 0 e 5 @ ¥ FEF A
m o5 PR L =N m M
i A e - i oo o
Ry Z o Wom KR g B L
S g S R WoE + IH
O T S N L I TR M
om MK o 2 X T g M_ ~ x4 %
m | ~ =3 ; o o
Kb & ol K I o A ol R
& E .._Mn_ s o = K ol = =
SRR Ul | 0T = K K OF o oK =
o1 & M — 4 of Do 0o ol o =
T R TR TR N ©
o =~ o > qu o o g o YW oo o=
S oll o o 2 Ko wp KM
S F F oo oy Row o ® @ X
I/ T o X0 o g R o 4 <0 w1 Ko "
110 M_._ﬁ — 4 W_._._ Kl = E FOH_ Ul o N =)
0 - uO.% H_ ¥ =3 _._O._._ _n__._._ K K _u._ Ao 5l Tl
;) 2 ® ol o o ok o AR S ur S
- ™ ol U J N A ) _ i —
TH ol = F ook 0 0 n 8 = . o 10 &
Mgz o R0 z = oF 1o %& T K o M
Ed g o H 8 0K I & ® X
O EF ® T O H g oo S ECS
= m K 1 1| <H u.___._ = K N N K ~ O mm_o
1of oF m = = il om @O rJ Ho = H K .
4 ol o S X S 3 = oF of Ko O
1 oo R EH @ Cll wof R " Ny
D m ol N © 1o H o R0 O M4 L
R = oy of = o T TR Mm P T MM mM
ilof 3
g W m oWy o O Wogy K0T M
o 5% mf o 7 0 R y
= 9 W =< KB
o] Mo JL o RU rJ
A <+ r — = ojn ol
L) o o I @ gy &
o W2 @ X oz W@ g o
L] Ul o ¥ K KM g £ % oS
KB @ oloo o= X 8 o5 0
ol 4_._1._ﬂ o o of = m ﬁe L
U 7| ) m._m - 0 110 S O LH
K o i 110 .E.H_ ;.m_”_ b % Im _|.._._|
ok o B oy oof W oo ofF o
| _._..._ 20 o el o o m
L_Au_._._ mu X0 0 hnl_ T < Sl K

20174 11¢

AL,

=1 LH
L|ct.

F

=

I'A|-5

tAlOf X212

}.

CHE!



o ol
Wwo wﬁ_v ot ot
= 0 or 0 a7 | OF oFJ | o
M = = oF oF of or. or.
s <l H 10 or | B0 | 1O of! orl
4r EX S ol | 0| Hl ol E R AEEE 0| ol %0 o
T 4r| zo mo o | %o| 7| B0 | % | 20| % < | = | 70| oF | K | EO|qn | or. £0
SINEE A._ﬁken__/o_v ol ol il =2 K| Y| ol | ofd | oF. 0
= e 7oo|__m_m_.a_._m %_xﬂo_Er_o_J_ﬁmo%Ammomowm%ﬁo%%ﬁ
u 1o Am_ol_roﬁmHmoHﬁﬂyomﬂﬁ%o_m%Moﬂﬂﬂmoﬁmomow_
& O aﬁiou[uug__roﬁ%:mHmﬁwwﬁmﬁmmaﬁ_afaﬁaﬁummﬁma_.
o i y ﬂ%ﬁﬁ@ﬁw@%mwaﬁwﬁ_zmwm_im__oHﬁm
L | ol |mC ﬂ_m_d__aol_ﬁul.ogﬁﬂxh%ugw_@ﬁm4
N Ol | |02 |4 =< | ol | m.%o%ﬁjo]uhwéﬁw
N il ol | || | 9| oo Ko | =
= il
™ ™~
i
o | OF
30| = = g0 ok | BO | XT | oH |
~— o Z0| = ._‘_._.__”_A_OJH - —
o 20 MOA_ou_%%@@Mﬂm_%ol___ofgﬂ;_ NN
O_H _AO _ll_ 0 | = A_| __oO 1| by H_.__| __A_._._ O_.l_ =z |
AN x7_u7oaﬂmou|+ow%%$w_um_goHMn_xe_ﬁ_x._5
N 07txoﬁmgmomgw__ummz@%@_%
_/_/_H__J_”_Oﬂ_._.._ﬂ_._.._?_”_
O
1
o
AN
o | <0 =
o] oF |~ \|U\/\/|_
rlk=} oF K0 oF _ =0l || welar| =7 | I RO | R0
KO | 0 RT | @ o 10| |0 0| | | | 0 B oo =2 | o | 22|05
al o |RT KO or | N RN o EREIEIR R 20|77 | ot | | =7 | o
ol =< 7_AZEU_Ew_wﬂﬂ%_g.ﬁoﬂﬁ@ﬁom@:‘ﬁ%
= - rey <] oimﬂ__go&a_zm_ﬂﬁW%M/EH\MWM
80 K0 ol iR I IEIE I e
ilof = e
<0 | O | |
_A_.A_.A@
K




ar =~
i | op w.w wm o | o % % ol o 4
= 90| 20| 0| | & o B bl T T &
ol D | 0w dm |25 sl E RN
A._S__dﬁlklku_ﬁ..AﬁME %) | 80| )| %0 .A_.oﬂ._ﬁwﬂmolﬁume._olﬁﬂ._:ﬂmo
e A R ar|oF| =2 = _x;T+MomoMoQ o |
:ﬁ%mr_rc_a__z o | | g 7o.amzoumouF_J
Ir__%a_u__uonﬁﬁﬂ_h A3 = ol mﬂﬂorroMo_m_WAa_.
o | 0| = | o) | 2| 10| 10 CAEAIE ol By 5t W
W || = || = 52| ﬁrﬁh@hmnmmuﬁuéﬂi
o o_.ﬁ_._/_A\LEE <H mr ww.o|_||___oowwoﬂ_|L_._h_.__o_|Poﬂ_|ml_'w_;.m_|n_l_ﬂl
~ S __gaﬁﬁ%_WEMmEoJWao
= |3 | < | RO Sl B R
pud il | =
m_l ™~ __Ol_ __Ol_ _._I._._h._ = = A_ll_
KD N 5
Bl
%
ol
= —
i E
B0 | OF | KH | ok M ==
o 20| < N 20| 0| = |TH | KO 30|31 | 3| 30| 80| = |
N ol X0 | N PR B0 | 1Ho | woT | K0 | KK ~ | 100 | 10] | @ | Z0
o’ | nD ﬂDM._M._ﬂI._%OIEN_AI_._MOEO
¢ S |OH| WY | RO nO|<U
©
1
)
AN
=
o|ﬂHu_|_HHH
|_|-_|L IT..A.&RQ._PLO_LH_I._HH_I__H
=0 xﬁur_uJ_NMWW%@ oF |o- —
KV K = KKK = | Ko {0 ol v | oof
__2 OI—EI ol = |~ _A|_o hu_ El = ..“_M._
ol — ol = | m | |3
&zl o L 3
K 80
OH




08:30-08:45
08:45-09:00

09:00-10:40

09:00-09:10

09:10-09:20

09:20-09:30

09:30-09:40

09:40-09:50
09:50-10:00

10:00-10:10

10:10-10:20

10:20-10:30

10:30-10:40

10:40-11:00

Registration
Opening remark = A=
Congratulatory remark CHEMZ Q| ksts| oA BT

Free paper | Aneurysm

Long—term results of endovascular treatment with preservation of the vertebral artery

x = O
HAER

0
40
kel

=4

Ho

in isolated dissecting aneurysms of the posterior inferior cerebellar artery
Antiplatelet premedication for stent—assisted coil embolization of intracranial aneurysms:
Low—dose Prasugrel vs. Clopidogrel == 36
Relevance of antiplatelet therapy duration after stent—assisted coil embolization for
unruptured intracranial aneurysms

Low—profile visualized intraluminal support junior (LVIS—Jr) Y—stenting for coiling of
SIMIch B2 H

T HEe

wide—neck bifurcation aneurysms

Endovascular coiling of aneurysm remnants after clipping
Progressive occlusion of small saccular aneurysms incompletely occluded after stent—assisted
coil embolization: Analysis of related factors and long—term outcomes M2 =Ll
Long—term outcomes of patients with stent tips embedded into internal carotid
artery branches during aneurysm coiling

Intraprocedural rupture during endovascular treatment of intracranial saccular aneurysm

Intraprocedural rerupture(lPR) management of intracranial aneurysm during coil

embolization by manual CCA compression I HEE
In—depth analysis of the judicial precedents for the peri—procedural mortality of

unruptured aneurysms Ml ZIHEl
Coffee break

N

<12

<13

- 14
-15

<16

<17

<18

<19

- 20



REE 7R 2] g e

- = PP N =LA =] O] =&
2017 ge=gavsssts 47| shet 2] 2 53]
2017.12. 2. () +2 o ez 25 Amols

11:00-12:00 Special lecture 2% JHER Mg
11:00-11:30  2fst=29| AESH - L= MHZ §1 0fshst U=7H? 7tE2i0) TS ot Byl
11:30-12:00 Dangerous anastomosis: Clinical revelations AN Fabelstat LSS
12:00-13:00 Lunch

OlZAID I A ZXLM Al CHSHH Howol Xy LS H
13:00-14:00 Symposium: Review of endovascular devices

A XSt ZHE], M2 HR|

13:00-13:20  Stroke devices JtEEi] g
13:20-13:40 Overview of detachable coils stelcf Ms&E
13:40-14:00  Stent for aneurysm coiling M HES
14:00-15:20 Free paper |l Ischemia Aha} - M ZEM, St O|3E
14:00-14:10 Clinical implications of arterial Spin—labeling(ASL) MR compared with single—photon emission

computed tomography(SPECT) in patients with intracranial occlusive disease =g MSY
14:10-14:20 Collateral status affects the onset—to—reperfusion time window for good outcome HAMcH ZHZ

14:20-14:30

14:30-14:40

14:40-14:50

14:50-15:00

15:00-15:10

15:10-15:20

Predictive value of CT angiography—determined occlusion type in stent retriever thrombectomy
HAMcH ZEE

Ooi
Differentiation between brain hemorrhage and contrast medium after intra—arterial treatment
in acute ischemic stroke using spectral detector—based CT Ty ZIEH
A useful diagnostic method to reduce the in—hospital time delay for mechanical thrombectomy:
Volume perfusion computed tomography with added vessel reconstruction JtE2I 0|22
Clinical manifestations of isolated chronic middle cerebral artery occlusion in relation to
angiographic features A3ty M3
Combined stent—retriever plus aspiration thrombectomy for acute ischemic stroke
and its clinical efficacy HXAHYE 5 H
Combined aspiration and stent retriever technique for large vessel occlusion

using intermediate catheter (SOFIA)

<22
- 36

- 38

.42
- 52
- 68

-73
.74

<75

- 76

<77

- 78

- 79

- 80



15:20-16:30

15:20-15:30

15:30-15:40

15:40-15:50

15:50-16:00

16:00-16:10

16:10-16:20

16:20-16:30

16:30-16:50

16:50-17:20

17:12-17:30

17:30
18:00

M
Al

Free paperlll AVM/AVF etc

Proximal coil—protected embolization for cranial and spinal shunt diseases

g3

loh

I DEN, X

[MYe]

M
Ho
ra

with N—butyl cyanoacrylate or Onyx SN ZEE
Endovascular stenting for symptomatic carotid dissection with hemodynamic insufficiency

SLtTh AMEf S|
Transarterial balloon—assisted Onyx embolization of intracranial arteriovenous malformations
using a dual—lumen balloon microcatheter: Two case reports Ato|ntstc ZER=

Transcervical access via direct neck exposure for neuro—interventional procedures

ol

ey X

[=] [

Ol
HA

at the hybrid angiosuite

r

Does cervical sagittal balance affect a vascular tortuosity and spontaneous cervical artery

vl

dissection without connective tissue disease? 2l Med

Usefulness of intraoperative neurophysiologic monitoring during endovascular treatment

for intracranial vascular lesions S AR
Intracranial mirror aneurysms: Anatomic characteristics and treatment options M2 =Ll
Coffee break

33|

Academic award ceremony
Closing remarks
Official dinner

- 83

- 84

- 85

- 86

- 87

- 88
- 89



Free paper | Aneurysm

Z4E ot olg=, SEU HE

Hol






Free paper | Aneurysm

Long—term Results of Endovascular Treatment with
Preservation of the Vertebral Artery in Isolated Dissecting
Aneurysms of the Posterior Inferior Cerebellar Artery

O =x =
Zt 0]  morzmye

E—-Wook Jang, Byung—Hee Lee

Cerebrovascular Center, Cheonan Chungmu Hospital, Cheonan, Korea

Objective : The endovascular treatment of aneurysm of the posterior inferior cerebellar artery(PICA) is challenged by small size,
tortuous vessels, brainstem perforators, and fragility of the sac. Aggressive treatment by sacrificing the vertebral artery increases
the probability of ischemic complications. We report favorable outcomes of endovascular treatment with preservation of the
vertebral artery avoiding ischemic complication of medulla.

Methods : Twelve patients (mean age: 47.5+15.7 years, M: F = 5:7) with isolated PICA aneurysms were treated by
endovascular techniques from 2005 to 2016. Clinical features of acute subarachnoid hemorrhage were presented in nine
patients, ischemia in two patients and headache in one patient. Selective occlusion at PICA origin or target lesion was
determined by the balloon occlusion test of vertebral artery as a predictive inspection of the preservation of PICA by
collaterals.

Result : Endovascular treatment was successful in all patients with complete occlusion of the aneurysm and preservation
of PICA flow at the final postprocedural angiogram. One patient developed ipsilateral PICA territory infarction two days after
PICA occlusion using coils but fully recovered at discharge. Angiographic follow—up showed total occlusion of aneurysms
with well preserved PICA flow by collaterals in all patients. There was no newly developed neurologic event or rebleeding
during clinical follow—up periods (mean: 41+13.4 months).

Conclusion : Selective occlusion located at the origin of PICA or near to the aneurysm using preprocedural occlusion test may
show favorable results without sacrificing of vertebral artery in preventing recanalization and rebleeding of isolated dissecting
PICA aneurysms.
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Antiplatelet Premedication for Stent—assisted Coil
Embolization of Intracranial Aneurysms: Low—dose
Prasugrel vs. Clopidogrel

Z| 8 S =20y YrEy

Hyun Ho Choi', Young Dae Cho?, Moon Hee Han®?, Won—Sang Cho®, Jeong Eun Kim®, Hyun—Seung Kang®

'Department of Neurosurgery, Dongkuk University Hospital, Dongkuk University College of Medicine, lisan, Korea
“Department of Radiology, *Neurosurgery, Seoul National University Hospital, Seoul National University College of Medicine, Seoul, Korea

Objective : The use of antiplatelet medications to prevent thrombosis in the treatment of cerebral aneurysms with stents has
become widely emphasized. We compared low—dose prasugrel with clopidogrel in stent—assisted coil embolization of intracranial
aneurysms,

Methods : This is a retrospective review of 311 aneurysms from 297 patients who underwent stent—assisted endovascular
coil embolization of unruptured intracranial aneurysm between November 2014 and March 2017. Thromboembolic and
hemorrhagic adverse events were compared between 207 patients who received low—dose prasugrel (PSG group) and 90
patients who received clopidogrel (CPG group).

Result : P2Y12 reaction unit (PRU) values were significantly lower in the PSG group (PSG group vs. CPG group, 132.3 +
76.9 vs, 238.1 £ 69.1; P { 0.001); the percentage of inhibition was also statistically higher in the PSG group (54.0 + 26.0%
vs. 20.8 * 18.6%; P { 0.001). Thromboembolic events occurred less frequently in the PSG group than in the CPG group
(0.9% vs. 6.4%; P = 0.01), whereas there was no significant difference in the percentage of hemorrhagic complications (0.5%
vSs. 2.2%; P = 0.22). In the multivariate analysis, clopidogrel as the antiplatelet medication was the sole significant risk factor
for thromboembolism in this series of patients undergoing stent—assisted coil embolization.

Conclusion : Use of low—dose PSG as an antiplatelet premedication is quick, effective, and safe for stent—assisted
coil embolization of unruptured intracranial aneurysms. Prasugrel premedication significantly lowered the frequency of
thromboembolic events without increasing the risk of hemorrhage.
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Relevance of Antiplatelet Therapy Duration after Stent—
assisted Coil Embolization for Unruptured Intracranial
Aneurysms

Z EH I EgMSE

Tackeun Kim"?, Chang Hyeun Kim®, Si—Hyuck Kang®*, Min Jai Cho'?, Seung Pil Ban"?, O—Ki Kwon'?

'Department of Neurosurgery, Seoul National University Bundang Hospital, Seongnam, Korea

®Seoul National University College of Medicine, Seoul, Korea

*Department of Neurosurgery, Pusan National University Yangsan Hospital, Yangsan, Korea

“Division of Cardiology, Department of Internal Medicine, Cardiovascular Center, Seoul National University Bundang Hospital, Seongnam, Korea

Objective : The optimal duration of dual antiplatelet therapy (DAPT) for preventing delayed thromboembolic events (DTES)
remains unclear. We aimed to determine whether longer DAPT provides improved protection against delayed DTEs.

Methods : We performed a retrospective cohort study of 507 stent—assisted coil embolization procedures using a
single stent for unruptured intracranial aneurysms. We performed coarsened exact matching according to the duration
of maintenance DAPT. DTEs were defined as any neurologic symptoms concerning the stented vascular territory and
occurring at 1 month or later after the procedure. After stratification, according DAPT duration (short—term, {9 months;
long—term, =9 months), the log—rank test and Z—analysis were performed to evaluate the efficacy of long—term DAPT for
preventing DTEs.

Result : Of 507 treated patients followed—up for a median of 44 months, 25 (4.9%) experienced DTEs at 1 month after the
procedure. Among all DTEs, 9 (1.8%) were infarctions confirmed on magnetic resonance imaging. Permanent neurologic
deficit (modified Rankin Scale score =2) occurred in 2 (0.4%) patients. In procedure—to—event analysis, long—term DAPT
was not superior for preventing DTES. Most events occurred within 1 month of switching from DAPT to single antiplatelet
therapy, regardless of DAPT duration. The longest time from the procedure to DTE occurrence was 22 months. Prevalence
of hypertension was significantly higher among patients who experienced DTEs.

Conclusion : Compared with short—term DAPT, long—term DAPT delays the occurrence of DTES but does not lower their
incidence. Longer—term DAPT (over 9 months) should be considered after stent—assisted coil embolization for unruptured
intracranial aneurysms, and future studies elucidating the efficacy of such long—term DAPT are warranted.
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Low—profile Visualized Intraluminal Support Junior (LVIS—
Jr) Y—stenting for Coiling of Wide—neck Bifurcation
Aneurysms

b 3 olkh MatAsd

—_

Keun Young Park™?, Byung Moon Kim?, Dong Joon Kim? Joonho Chung', Jae Hwan Lee'

'Department of Neurosurgery, “Radiology, Severance Hospital Stroke Center, Yonsei University College of Medicine, Seoul, Korea

Objective : The purpose of this study is to evaluate the feasibility and durability of a low—profile visualized intraluminal support
junior (LVIS—Jr) Y=stenting for coiling of wide—neck bifurcation aneurysms.

Methods : LVIS—Jr Y—stenting was attempted in 24 patients (mean age, 60 + 12 years; M:F=8:16) with 24 wide—neck
bifurcation aneurysms (3 ruptured and 21 unruptured): 11 basilar artery top, 6 anterior communicating artery, 4 middle
cerebral artery bifurcation aneurysms, 1 internal carotid artery (ICA) bifurcation, 1 vertebrovasilar fenestration, and 1
traumatic pseudoaneurysm at anterior cerebral artery A2 segment, The mean dome and neck size were 8. 1mm = 2.9mm
and 5.7mm * 2.0mm, respectively. Procedural success rate, treatment—related morbidity, and clinical and angiographic
outcomes were retrospectively assessed.

Result : All attempts of Y—stenting were successful. Treatment—related morbidity occurred in 1 (4.2%), resulting in modified
Rankin Scale (mRS) 2. Immediate post—procedural angiograms showed complete occlusion in 66.7% and neck remnant
in 33.3%. Except for 1 patient who died from initial subarachnoid hemorrhage, all patients had good (mRS, 0—2) outcome
at clinical follow—up for a mean of 12 months (range, 6 — 27 months); mRS 0 in 22, mRS 1in 1, and MRS 2 in 1 patient,
respectively. Follow—up vascular imaging was available in 20 (83.3%) for a mean of 7.5 months (range, 4 — 16 months). All
20 aneurysms showed complete occlusion at follow—up.

Conclusion : LVIS—Jr Y=stenting seemed feasible and to provide durable occlusion for wide—neck bifurcation aneurysms.,
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Endovascular Coiling of Aneurysm Remnants after Clipping

H 8 4 ;e ok

Yong—Su Chung, Sung—Kon Ha, Sung—\Won Jin, Dong—Jun Lim, Se—Hoon Kim

Department of Neurosurgery, Ansan Hospital, Korea University Medical Center, Ansan, Korea

Objective : The vast majority of intracranial aneurysms can be obliterated completely with surgical clipping. However,
postoperative remnants occur in about 4 to 8% of patients who undergo postoperative angiography. We present three cases of
endovascular treatment for remnant aneurysm after incomplete clipping.

Methods : Three aneurysm remnants after surgical clipping were treated with endovascular embolization using GDC. All
aneurysms were ruptured and located in the anterior circulation, two at the anterior communicating artery and one at the
middle cerebral artery bifurcation., Two remnants were found on the first week after craniotomy and one on the 6 months
after surgery.

Result : All endovascular procedures were successfully performed with simple endovascular coiling techniques. There
were no procedural complications with endovascular techniques.

Conclusion : Our experience confirms the feasibility and relative safety of this treatment strategy that may be considered a valid
alternative to re—craniotomy for remnant aneurysm after clipping.
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Progressive Occlusion of Small Saccular Aneurysms
Incompletely Occluded after Stent—assisted Coll
Embolization: Analysis of Related Factors and Long—term
Outcomes

X A [} sy

Young Dae Cho, Jeongjun Lee, Hyun—Seung Kang, Moon Hee Han

Department of Neurosurgery, Seoul National University Hospital, Seoul, Korea

Objective : Incompletely occluded aneurysms in coil embolization are subject to recanalization but occasionally progress to a
totally occluded state. Deployed stents may actually promote thrombosis of coiled aneurysms. We evaluated outcomes of small
aneurysms

Methods : Between September, 2012 and June, 2016, a total of 463 intracranial aneurysms were treated by stent—assisted
coil embolization, Of these, 132 small saccular aneurysms displayed saccular filling with contrast in the immediate aftermath
of cailing. Progressive thrombosis was defined as complete aneurysmal occlusion at the 6—month follow—up point. Rates of
progressive occlusion and factors predisposing to this end were analyzed via binary logistic regression.

Result : In 101 (76.5%) of 132 intracranial aneurysms, complete occlusion was observed in follow—up imaging studies at
6 months. Binary logistic regression analysis indicated that progressive occlusion was linked to smaller neck diameter
(OR=1.533; p=0.003), hyperlipidemia (OR=3.329; p=0.036) and stent type (p=0.031). The LVIS stent is especially
susceptible to progressive thrombosis, more so than Neuroform (OR=0.098; p=0.008) or Enterprise (OR=0.317; p=0.098)
stents. In 57 instances of progressive thrombosis, followed for =12 months (mean, 25.0%10.7 months), 56 (98.2%) were
stable, with minor recanalization noted once (1.8%) and no major recanalizations.

Conclusion : Aneurysms associated with smaller diameter necks, hyperlipidemic states, and LVIS stent deployment may be
inclined to eventually thrombose, if occlusion immediately after stent—assisted coil embolization is incomplete, In such instances,
excellent long—term durability is anticipated.

16



Free paper | Aneurysm

Long—term Outcomes of Patients with Stent Tips
Embedded into Internal Carotid Artery Branches during
Aneurysm Coiling

A
Hl & T =2gustgd

Seung Pil Ban, O—Ki Kwon, Si Un Lee, Jae Seung Bang, Chang Wan Oh, Hyun Jean Jeong, Min Jai Cho, Eun—A
Jeong, Tackeun Kim

Departments of Neurosurgery, Seoul National University Bundang Hospital, Seongnam, Korea

Objective : During stent—assisted coiling (SAC) for internal carotid artery (ICA) aneurysms, stent tips are sometimes unintentionally
embedded into ICA branches, Stent tips can be visualized because they have radiopaque markers. Concerns regarding stent
tip misplacement include risks of artery perforation and occlusion. The aim of this study was to evaluate the long—term outcomes
of ICA branches with embedded stent tips.

Methods : ICA branches with embedded stent tips were identified among 35 patients with unruptured ICA aneurysms
treated using SAC between November 2003 and November 2014, Patient clinical and angiographic outcomes associated
with the embedded stent tip were analyzed.

Result : The majority of the 35 studied aneurysms were paraclinoid ICA aneurysms (n = 30). The most commonly
involved ICA branch was the posterior communicating artery (26 patients, 74.3%), followed by the anterior choroidal artery
(8 patients, 22.9%) and ophthalmic artery (1 patient, 2.9%). During the follow—up period (38.6 = 17.9 months), no new
neurological deficits developed. Neither hemorrhagic nor thromboembolic events occurred. Angiography was performed
during the final follow—up evaluation, at a mean of 32.7 + 18.0 months, and all ICA branches with embedded stent tips
showed patent blood flow without severe luminal narrowing.

Conclusion : Placement of a stent tip into ICA branches during SAC appears to be safe.
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Intraprocedural Rupture during Endovascular Treatment of
Intracranial Saccular Aneurysm
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Objective : Intraprocedural rupture (IPR) is the most dangerous complication during endovascular treatment of aneurysm. This
study aimed to evaluate the rate and risk factor of IPR during endovascular treatment of intracranial saccular aneurysm,

Methods : Patients who received endovascular treatment of intracranial saccular aneurysm in single institution between
2010 and 2016 were retrospectively reviewed. Eighty ruptured and 155 un—ruptured saccular aneurysm was enrolled in
study. Demographic factors, aneurysm location, treatment method (simple coil or adjunctive) and aneurysm morphology
was reviewed,

Result : Rate of IPR was 7.5% (6/80) in ruptured aneurysm and 2.5% (4/155) in un—ruptured aneurysm patients,
respectively. IPR occurred at ACoA (ruptured N=5, un—ruptured N=2), PCoA (un—ruptured N=1), MCA (un—ruptured N=1)
and basilar top (ruptured N=1), respectively. The most common cause of IPR was by first framing coil embolization (6/10).
Independent risk factor for IPR in saccular aneurysm was ACoA (OR 9.07; 95% Cl 2.33-44.75; p=0.0025) and aneurysm
size (OR 0.62; 95% Cl 0.36—0.94; p=0.0466).

Conclusion : ACoA and small size aneurysm seems to be the risk factor for IPR during endovascular treatment. Gentle
manipulation of microcatheter and precaution during first coiling is needed to avoid IPR.
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Intraprocedural Rerupture(IPR) Management of Intracranial
Aneurysm during Coil Embolization by Manual CCA
Compression

x —
4 == ey

Jong Hoon Kim, Young Jin Jung, Chul Hoon Chang

Department of Neurosurgery, Yeungnam University Medical Center, Daegu, Korea

Objective : Incidence of intraprocedural rerupture (IPR) during endovascular coiling of intracranial aneurysms is relatively low.
But, IPR of intracranial aneurysms during coil embolization is associated with significant periprocedural disability and death, We
report several cases of IPR management during coil embolization by manual CCA compression.

Methods : Between January 2016 and November 2017, 324 patients were treated with endovascular therapy for unruptured
and ruptured intracranial aneurysm. Among them, we had experienced 3 cases of IPR management by CCA compression,
recently,

Result : Among the 3 patients, there were 2 anterior communicating artery aneurysms, and 1 internal carotid artery
aneurysm. In all cases, simultaneously, rapid CCA compression and aneurysm occlusion at the point of suspected IPR
was performed, and final angiography showed complete obliteration of the aneurysm. After the procedure, there were no
neurologic deterioration in all cases.

Conclusion : Early IPR detection followed by rapid manual CCA compression and aneurysm occlusion can lead to a benign
clinical course in most cases.
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In—depth Analysis of the Judicial Precedents for the Peri—
procedural Mortality of Unruptured Aneurysms

2l ¥ OEf anE e

Bum—Tae Kim

Department of Neurosurgery, Soonchunhayng University Bucheon Hospital, Bucheon, Korea

Objective : In the coil embolization (CE) for the unruptured intracranial aneurysms (UIAs), 0.1~0.5% peri—procedural mortality has
been reported. It may influence/increase the medicolegal suits.

Methods : Author have reviewed the published judicial precedents for the peri—procedural mortality from the court. | have
performed an in—depth analysis for these UIA cases and discuss the preventive view points.,

Results (Case presentation) : Case 1. During CE for the lobulated MCA aneurysm, intra—procedural rupture (IPR) has
been occurred. Emergent operation and active care were performed for the cerebral hemorrhage. The court criticized the
manipulation of microcatheter and microwire into the aneurysm sac, however, they agreed with proper management of
post procedural complications.

Case 2. CE has been performed for the wide neck MCA aneurysm. During the stent deployment, IPR has been occurred.
Reversal of anticoagulant and stent assist coil embolization have been continued. However, MCA occlusion was found and
mortality has been occurred. The court criticized the procedures but agreed with the duty explanation for patient himself,
Case 3. CE has been performed for the ICA aneurysm. Coil migration has been occurred and it was retrieved finally.
However, diffuse subarachnoid hemorrhage has been found after CE. The court criticized the technical errors and
excessive manipulations.

Conclusion : According to the in—depth analysis for the judicial precedents, we may understand the judges had information for
the detailed CE procedures of microwire works, tension of microcatheters, size of coil selections and justify/decide whether the
CE procedure was correct, We know the court ask the operator has a responsibility for the duty explanation not only patient’s
family but patient him/herself,
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Special lecture

Dangerous anastomosis: Clinical revelations
a3 =

AN Sefeletar

Anastomoses between the external and intracranial arteries result from a close link of embryologic & phylogenetic development
of the aortic arches and the organs of the head & neck. These may be dangerous in that the potential anastomotic channels
may cause inadvertent intracranial stroke during embolization of the extracranial arteries. On the other hand, these channels may
serve as a collateral salvage route when one channel becomes occluded pathologically or during interventional procedures.
The anastomotic channels may be revealed when there is increased intra—arterial pressure (during embolization, superselective
injection, wedged injection), sump in high flow shunt, and as collateral route in major arterial occlusions.

Often the anastomotic channels follow the cranial nerve along the neural foramen, Thus, the dangerous anastomoses and the
relevant cranial nerve supply should always be considered together when planning and performing interventional procedures.

The major dangerous anastomotic channels may be summarized as follows:

Region Arterial trunk Specific dangerous branch

InfraorbitalA (orbital branch)

SphenopalatineA (ethmoidal)

Orbit (ophthalmic artery branches) IMA MMA (meningoophthalmic, RecMeningA)

AntDeepTempA (orbital branch)

Superficial temporalA (supraorbital br)

MMA (cavernous ramus)

IMA AMA (cavernous ramus)

Artery of foramen rotundum

Superior pharyngeal (carotid branch)

APA Jugular artery (LatClival branch)

Hypoglossal artery (MedClival branch)

Anterior tympanic artery

Vidian artery

APA Superior pharyngeal (Mandibular)
Inferior tympanic artery

PA or OA Stylomastoid branch

C1 anastomotic branch

Parasellar region (carotid siphon)

IMA

Temporal bone (Intrapetrous ICA)

OA C2 anastomotic branch
Hypoglossal A (odontoid arch system)
) APA Musculospinal A
Upper cervical spaces (VA) Lateral spinal A
AscCervA C3,4 anastomosis
PostCervA C2,3,4 anastomosis
ECA trunk C4 collateral
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Symposium: Review of endovascular devices

Stroke devices
b A 7
JtEh

Stroke trial history

STROKE DEVICES

Recent Studies: Overview Endovascular therapy for stroke

Stroke Guideline Update

bty s Py Nap el moasimaa B e o msw

el RECOMMENDATIONS

Endovascular Interventions
Martaliy o
7 1. Pauemts ebigible for mpavenous r-IPA should receive iravenous 1-IPA evem if

Evidence A). (Unchanged

endovascular treatments are being copidered (Class I Lev

M OR ]
niise from the 2013 guideline)
Enivacube i . fodmaebis S0
= 2. Paients should receive endovascular themapy with o stent retriever if they meet all the

following criteria (Class I Level of Evidence AJ. (New recommendation):
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SOLITAIRE™ PLATINUM

Solitaire 2 device

Withdrawal Force

rlocated f the pushwere

SOLITAIRE 2 Device

Solitaire™ DEVICE

a4 Tetal Lot
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Symposium: Review of endovascular devices

Solitaire™ 2 DEVICE Solitaire™ platinum

IMPLETE STRC 3 TOVE 2 PRODUCT DESIGN

DESIGN OVERVIEW - SOLITAIRE™ PLATINUM DESIGN

ra™ Platinum dex provides true, meaningful visualization to assist
during their interventional ke proceduras.

Solitaire™ platinum

- Trie Soitalkee ™~ Figbiourn Rivascsarizstion Devioe i he rewt gerevation o the
TrEatment. of Siroke BAteTES.

Tre Sosiare™ Patmum Remsculrnsion Deies & arsgred B st Si0oa flowin
PHUBTESEXDOTONCING O BUTOND DUE 10 Lege Nl sranial WbslOCELEn The
Gevice s Oesghed for Lse h Ehe REUrDsIECLIETLAE SuCh 25 The IFIEMas Carsoid artery,

nadine sercoar artenes.

e stent is open or closed

ATINUM CASL ARLZATION DEVICE

s | poan
Winamm 1nss
S0 | 1ias

Arc™ stroke support catheter

Arc™ stroke support catheter

THE ARC™ SUPPORT CATHETER IS THE MOST NAVIGABLE, MOST POWERFUL
ASPIRATING 6F TAPERED SUPPORT CATHETER AVAILABLE AND WHEN
COMBINED WITH THE SOLITAIRE™ DEVICE, WILL PROVIDE IMMEDIATE
REPERFUSION AND THE FASTEST ROUTE TO RECANALIZATION®

Arc”

Support Catheter Series
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T T XP
- 3x20mm Specifications PROVE RETREVER

w0

Trevo” XP

PROVUE RETRIEVER

Fietriever Diemster 3rnm

Fusher Wire Dismeter 0015mn i

Total Length 190cm

# of Radiopaque Markers 2

Retriever Length a8mm
H20mm Clot Capture Area omm

""""""""""" Treva™ Pra 14 Microcatheter
Trevo Pro 18 Mirocatheter

Tawke €1 L, G Mare,
=il ntees Microcatheter Compatibility

ﬂ.ﬂ‘,le!:ing
Information

s :t:Mlm“'I.\’m-M!.

h d Trave™ XP
o Pro 14 Microcatheter m:-mi: 4x20mm Specifications PROVUE RETRIEVER
4x20mm

Lowar cathater profile® designed 1o
streamline access through tortuous or to
distal vessels

Amm
00180 3
Inner Diamater: 0.017in Total Length 180cm
‘Outer Diameter; 2 4F — 2 OF # of Radiopaque Markers 3
Length: 157cm Fetriever Length 32mm
Clot Capture: Area 20emm
Microcatheter Compatibility Treva Pro 18 Microcatheies

g o e ot diarter o Hhe Tover P 18

Treve” XP

e ¢ Trave™ XP
Easy to See PROVLE RETRIEVER reovu mETvEveR

= 40% sofiter” than the

distal et of
Solitaire FR for easy
placement’

= Shorter landing zone™

Full Length Visibility Frenico Dusige
¥ 5 " L Ergruersd wil s rmetsl. cesgred
Precise P Visible | Ir hr irmumats pacomend
St uwpaon  Hrut co Migration of the want
deploymant sllows for  proviges visual feedback  provides visual feedback
inthe an clot on ratrioval § - s 1P i
ot capture ara progress oy e |
ez coutmey of (e Creicugis. Wt Seal b e )
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Trave XP

Vertical Struts PROVUE RETREVER CODMAN |
x20mem 3
¥ (1) DefuySynthes
REVIVE" S

= thromboectomy devico

Engape « Extracl « Enable

Now, with anhanced navigahility

Traditional Strut Vertical Retriever
Design Strut Design

4.0 e

1.5 mm

Cell area (mm?)

ntact points

. Product No. of Cell

optimal canter REVIVE SE
o reduces trauma

Trevo Provue

Solitaire
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ERIC Retrieval Device Overview ®LRIC

A, Flawer Petal Filter

Product Offering Stentriever A Deployment Under Clot @®LRIC

Requiring time for clot-device integration prior to pull.

s Fesih T clol ssing 4
dedvery sysiem:

A B € E F -
Diamster = Working | Distsl Tip | Sphers Min Pusher e
fmmj  Length | Length | Lemgth | Catheter  Length - T . iFe = e
) {mim) {mm) ("
finch}
ERIC 3 | ERIT3015 | | | | | | | | g 3 e e
| ERIC1  ERITION 4 : | | — k) Dy 1w O08. 7T ke
| iEMie : TERGNG ;
| ERICA :ERI'NND!
EAIC & | ERITGMA

ERIC Deployment Under Clot @LRIC Metal Coverage Comparison

[

p o %% Muetal Coverage in 3 mm Vessel
Ready to pull immediately after deployment,

Paas Tagh T ool s
delvery sysien:
[Heshaidy 17 Adasnood

ERIC 4x24 Stentriever & 4x30

25.4%
Copory e ERE it
sty to e ot

The more metal coverage, the

shower panalration inde clol

P it of e G gty The less metal coverage, the . T.5%
Tt ChCr Tasier panatration into clot. c

0.8%

Latean
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Radial Force Per Surface Comparison .@.C

Radial Force Per Surface Contacting Vease! = oop Strength / Metal Surface Area In Contact With Vesas|
{gf}

Stentriever A 6x30: Variable

. : Consistent
B0 Consiien Appiying leas radia Foree in ——

small vessels
S0 s ol + Clot is retained inside or in-between the Cages. Clot
D [mm)
g may be retracted into the guiding catheter with less clot
« High radial force for is NOT required for the ERIC because sheared off around the tip.
the device is designad to deploy distally to the clot

Rl Fome Per Surfce ©omaonng Yeasel

Delivery System Profile Comparison @ERIC
Interlinked Cage: Minimum & Parallel Contact .ﬂl__lg —

T
1.7F 2'6F

Vs. Reban™ 18

1.7F 2.8F
1 4

+ Surface of the struts contacting vessel is minimum (0.8% :
with the ERIC 4x24 in 3mm vessel). T =
« Arrangement of the struts contacting vessel is designed to 1

be parallel to device pull just like skiing 1 *
Vs. Velogity ™ Vs. Reban™ 27

Suction Flow Rate Comparison

Flow rate varies directly with the fourth
power of radius of a catheter with all other
conditions remaining the same

The delivery system of the ERIC device

can improve suction flow because of its

smaller profile compared to delivery

systems of the traditional stentrievers
Two ERIC devices (any size combinations) can be used In ane gulding
catheter with more than 0.063" 10.

Two devices are overwrapped fo enhance thrombectomy in challenging
anatomies.
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DASTISET | Sofia DAC

DASTISET | Sofia DAL G 3017 .D6711.7 125 17 108 | Straght

DAGTISET | Sofia DAC 0063521 oaro 1 7 E Straght

DAATISST | Sofia PLUS 3 D0AISRT | € 2 Q07 1 1 T Straght

DARTINET | Sofia PLUS 5 | nos [ 7 orn | 131 | 1 Straight

Parumbrs System

ACE 68 Engineering and Cases
Penumbra @

Ultimate Tracking:
A Breakthrough Design

New Proximal Polymer Segment

Unique Coil Winding Geometry

16 Transitions

Atraumatic Tip
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PRODUCT DESIGN — FEATURES & BENEFITS

& Microvenuorr

Purnp MAX ] E
Dl i u.i:c--;ﬁx VLT ‘ n
o e 52 £ %
Py & @
t -

Reperfusion Catheter
D P A ispisation
0 e hssin

| —
Hi-Flow Aspiration Tubing
[ -

Perumben £

Penumbra §g)

Ultimate Tracking:
Advancements from Hub to Tip

/& pressure

Construction resistant to compre
rit |

3



Symposium: Review of endovascular devices

ENGINEERED FOR ULTIMATE TRACKMNG

RS ———

Gatalog Number Proximal 0D Distal 00 Proximal I Distal ID Working Length

132¢cm
132cm
132 cm

ACEG0

Stroke support catheter

MEDTRONIC MBCROVEN TION PENUMERA
SOFIA PLUS ACE ) ACE 64 ACE 64

Tagared

Wastling Leageh jmy | 95 25 130 m ET 7,132 145 1200175 127132

nanr

Stroke support catheter

Sofia 5F

Mavien 5F ; Sofia 5F

AXS 6 A Mavien 5F

ACR 032 A AXS &

ACE 60-86 5 ACE G0-68 0.060-0.068
5 MAX A ARC 032 0.061

Sofia Plus i Sofia Plus 0070
MNavien &F , MNewron &F 070 0.070
MNeuron 6F 070 1 Mavien 6F 0072
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Symposium: Review of endovascular devices

Overview of detachable coils

Mgz

Detachable Coils

1. Basic construction of coil

“Overview of Detachable coils”

- Elements of coil and Coil profiles of manufactures
2. Consideration of Coil action via Detachment
3. Difference of Bare Vs Surface-modified

4. Memory shape of Coil material
- Open Vs Closed Vs Circular Loop
- Regular Vs Variant type

Basie Coil Construction Basie¢ Coil Construction

The first wind of the wire filament into a coil or “slinky” shape

: Primary wire and shape / Large « Determines the coil OD size or gauge of the coil system

v Composed of a platinum * alloy”
= 90% platinum and 10% tungsten

¥ Various sizes of wire filament are use

+ Platinum primary wind size [inches];
= 0.010", 0.012%, 0.014", 0.015", etc

different coil sizes ¥ The larger the primary wind;

+0.00125", 0.0013", 0.0015", 0.0017", 0.002", etc

¥ The wire filament helps determine the softness of the coil
3 | v i ail « Packi ensity n V= L X Area= L X m(D2)/4
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Basic Coil C Basic Coil Construction

bbb

Camplex

The second wind of the primary wind that X .
. - i i = Connected to distal and proximal ends
puts the coil into a specific shape or configuration = i
* Prevent coil from stretching

« Material: Polypropylene

/ wind identifi ] siz i - - - - ¢ —~
“The secondmy wind identiles tne coil- loop'slee: and. siape Smaller filar / Large coil O.D. / High pitch / Smaller SR strands

+ Helical 4mm and Complex 6mm

(Heat shape process)

Stryker Target XL . 5~16 mm 0.0025" 0.014" Microvention Hypersoft Al 0.00125" 0.010"
Stryker Target Standard 6~12 mm 0.002" 0.010" Microvention Hypersoft 3D All 0.00125* 0.010"
Stryker Target Soft 6-12 mm 0.00175" 0.010" Microvention Cosmos 10 2-25 0.002" 0.010"
Stryker Target Ultra 2~5 mm 0.0015 0.010" Microvention Cosmos 10 3-8 0.002" 012"
Stryker Target Nano 1~15 mm 0.00125 0.010" Microvention Cosmos 10 7-10 0.002" 0.012"
Medtronic Axiym Prime ES 1~3.5mm 0.0013" Q_JBQ.E:- ....... Microvention Cosmos 18 10~24 0.003~0.004" 0.0140~0.0150"
Med i Axium Prime 55 4~6mm 0.0015" 0.0115" Microvention VFC 1-3 0.002" 0.010"
Medtronic Axium 7-10mm 0.00225" 0.0135" Microvention VEC 3-6 0.002" 0.011"
Medtronic Axium 12~25mm 0.00275" 0.0145" Microvention VEC 6~10 0.002" 0.012"

Manufacture: Coll Name 2° wind D. Filar 1 wind

Microvention VFC 10--20 0.002" 0.014"
CNV Orbit Galaxy Fill 4-19mm 0.002" 0.012"

i Hydrosoft Al 0.002" 0.013"
Nicrowamion - - CNV Presidio 10 4mm 0.00175" 0.0105"
Microvention Hydroframe 24 0.0175" 0.013" CNV Presidio 11 5~8mm 0.002" 0.0205"
CNV Presidio 12 8~20mm 0.003" 0.015"

Microvention Hydroframe 5=10 0.0175" 0.0135"
CNV Migrusphere 10 2-4mm 0.00175" 0.910°
Microvention Complex 10 2-3 0.015" 0.0095" CNV Migrusphere 10 5~20mm 0.002" 0,0105"
Microvention  Complex 10 4-10 0.015" 0.010" e Sashmars 18 SAmmi SRS G
CNY Cashmere 14 3=22mm 0.00225" 2.0135°

Microvention Helical soft All 0.015" 0.0095"
CNV Deltapaq 10 15-10mm 0.0015" 0.0105"
Microvention Helical regular All 0.015" 0.010" NV Rinlush o el 0.0013" 0.010"
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Coil Detachment segment

Manufacture Coil Attachmant Point  Delivery System  Time Duration

Coil Name Coil Diameter.

Blockede | Darieade Complex | g 0., 0.002° 0.012"
Frame 10

Stryker
Blockage  Barmicade Complex 5 gmm 0.0015" 0.011" i
Barricade Complex - - -
Blockade Finish 10 3~5mm 0.0015 0.010 Microvention
and
Barricade Complex - " Codman
Blockade Finish 10 1~2.5mm 0.00125" 0.010"
icade Heli Medronic
Blockade Finish 10 3~Smm 0.0015" 0.010"

1~2.5mm 0.00125" 0.010" Blockade

Barricade Helical
Siocds Finish 10

Pushing force and Deflection

Microscope view — : ; :
I (Only consideration of detach segment)

Pushing force Deflection

Stryker® Target
Codman® Neurovascular

2 Micrus and Delta

_’_,_,_.—-—""":-_ L —— ey ﬂb‘-tt ' " pei OREIT GALAXY
Microvention™ Terumo
Medtronic eV3* Axium

Blockade™ Barricade

Differences between Bare and Surface modified Shape of

1. Interaction
- Previous Basket or Loop

2. Microcatheter action

‘123\'\%“‘!: ‘&. TR - Back and forth or Sway

PAAL (Polyacr ylamide + Polyacrylic

3. Entering Velocity of Coil segment

4. Independent (memory) characteristics of Coils
- Helical or Complex

- Variant style

55
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Memory shape of coil
- Open / Closed / Circular Loop -

Variation Feeling

Predictability Conformability Action range  softness Controlling

Open

Closed

Circular

Memory shape of Coil

“ Parabolic or Wave design ”
- Different looseness in aspect of each pany
i urn (Short tur not)

- Target 360, Axium 3D, Barricade complax

56

Memory shape of coil
- Regular Vs Variant types -

Regular Variant
Orbit Galaxy, Deltapaq, Cashmers,
0, 0; Hukcw Cosmos, Hydroframs, VFC
Comprehesion

Spatial Predictability
Movement Velocity
Directional Nature

Proficient level

Memory shape of Coil

Unique “Omega shape” design
- Tight nature, concentric nature and shape memory basket
il lov d along wi 2
- Target 3D, CNV Micrusphere

Memory shape of Coil

HyperSoft 3D
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Memory shape of Coil Memory shape of Coil

ary coil design with comple ops and waves

Single coil fills a range of diametars

“Diverse Loop” formation |inventory fevels

an f e 5 Long length options

Progressive diameter design

9 - S

< Cail deployments in 4mm glass aneurysm model >

Memory shape of Coil Nlemory shape of Coil

Conformable to irregular shape

orientation of the rotation axis of
a rotating t

Snaking i tion Labeded loop diamatsr
g ¢ i refers to each Infinity lcop
due to Rotatory vector
Infinity Inops designed
to seek cul and respect
anaurysm pariphary

T initial helical loaps
help anchar the sail

Six Infisily Joops

New type of coils

ﬁ Medina (Medina medical)

Invitro action of coils and
Cases series

Woven EndoBridge, WEB (Sequent Medical)
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Coiling record and Volumetric Packing Density

Colling Record and Velumetric Packing Density  mam uoe

Symposium: Review of endovascular devices

F/57 Headache; Unruptured ACOM AN
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Lateral

AP
Cashmereld 5/7
Cosmos 4/12
Barriade complex finish 4/8
Micrusphere 3.5/6.6
Hydrosoft 3/6
Deltapaq 2/4
Barricade complex finish 2.5/4
Hypersoft 3D 2/4

i Barricade complex finish 1/2
Lateral Deltaplush 1.5/2
Target360 Nano 1/3
Target360 Nano 1/2
Barricade complex finish 1/3
< 14 coil (no fail); PD=74% >
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Target 360 Ultra 3.5/6
Target 360 Ultra 2/4
Cosmos Complex 2.5/4
Deltaplush 1.5/3

= =

F/67 Headache

; Ruptured Rt. ICPCOM AN

Lateral Lateral
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A FETEA T,

Lateral Lateral Lateral Lateral

2 Cashmereld 9/22
A Micrusphere 5/9.7
Cosmosl2 7/22
Cosmosl2 5/15
Deltapaq 4/10
Cashmere14 6/9
Target360 Soft 7/15
Deltapaq 3/8
Micrusphere 4/7.5
Target360 Soft 3.5/10
Target360 Soft 3/8
VFC 6~10/20
Cosmos 4/12
Galaxy Xtrasoft 3.5/7.5
Deltapaqg 2/6
Target Helical Nano
2.5/6
Target 360 Nano 1/3
< 17 coil (no fail);
PD=65% >

F/67 Headache

; Ruptured DACA AN
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Lateral

Orbit galaxy Xtrasoft 3/6
Micrusphere 3/5.4

Barricade complex finish 2.5/3
Hypersoft 3D 2.5/6
Deltapaq 2/6

Target Helical Nano 2/6
Barricade complex finish 3/8
Target 360 Ultra 2/4

Axium Helix 2/3

Target 360 Nano 1.5/3
Axium 3D 1/3

=< 11 coil (no fail); PD=58% >
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F/67 Headache

; Unruptured Acom AN

Lateral

Lateral
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Summary

= Coil profiles of each company is different nature.

=> Different action of foop
=> Different types of coils are originally composed,
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Special lecture

Stents for Aneurysm Coiling
X =35

o i

AAM|CH HZL2

Endovascular treatment (EVT) of intracranial aneurysms has been increasingly accepted worldwide. Increasing the number of
patients being referred for EVT and thus further emphasizing the need to enhance the ability to treat intracranial aneurysms
effectively, However, large, giant, and wide—necked aneurysms can be difficult to treat by EVT due to the risk of coil protrusion
into the parent artery and aneurysm recurrence. Introduction of stents designed as an adjunct tool for coiling has been shown to
be of beneficial value for those aneurysms. However, a variety of devices, different in their designs, was used with the potential
risk of periprocedural complications including both hemorrhage and thromboembolism. While new techniques and devices for
EVT seek to strengthen endovascular procedure by increasing the simplicity of the procedure as well as decreasing the risk of
recurrence, it is mandatory to know about the devices in order to reduce recanalization and retreatment rates without impacting
procedural safety. Here, stents for assisting aneurysm coiling were reviewed and would be introduced, especially in the aspect
of new devices,
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Free paper Il Ischemia

Clinical Implications of Arterial Spin—labeling(ASL) MR compared
with Single—photon Emission Computed Tomography(SPECT) in
Patients with Intracranial Occlusive Disease

Objective : Arterial spin—labeling (ASL) is MR perfusion method for quantitatively measuring cerebral blood flow (CBF) by taking
advantage of arterial water as a freely diffusible tracer, Because ASL is completely noninvasive and provides absolute cerebral
blood flow (CBF) information, ASL has been increasingly used for patients with acute or chronic cerebrovascular disease. SPECT
with rest and Diamox (acetazolamide) challenge can supply cerebral vascular reactivity and inform the misery perfusion regions,
however SPECT modality have some disadvantages, such as high cost, radioisotope exposure, relatively longer examination
period (more two days) and institutional limitations, In the patient who diagnosed with intracranial artery occlusive disease, we
took SPECT with DIAMOX challenge image and ASL image simultaneously for comparison of both image diagnosis.

Methods : 12 patients included for 2 years, and each image were evaluated by one nuclear medicine specialist and the
another neuroradiologic specialist. Demographic characteristics, diagnosis, affected lesions and vascular reservation have
been analyzed.

Result : There are 7 males and 5 females. Mean age was 49.5—year—old. All patients show relatively same affect lesions
side, vascular reserve pattern with same opinions in both specialists, However, ASL images showed more detail anatomical
information rather than SPECT images, because of resolution difference in our institution.

Conclusion : ASL is noninvasive MR perfusion modality and may show equivalent image compared with SPECT. moreover, ASL
shows high resolution images and it make possible to get detail information on pathologic lesions.
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Collateral Status Affects the Onset—to—reperfusion Time
Window for Good Outcome
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Byung Moon Kim, on behalf of CoSETS investigators

Severance Hospital Stroke Center, Yonsei University College of Medicine, Seoul, Korea

Objective : To characterize the time window in which endovascular thrombectomy (EVT) is associated with good outcome, and
to test the differential relationship between functional outcome and onset—to—reperfusion time (ORT), depending on collateral
status.

Methods : This is a retrospective analysis of clinical and imaging data of 554 consecutive patients who had recanalization
success by EVT for anterior circulation large artery occlusion from the prospectively maintained registries of 16
comprehensive stroke centers between September 2010 and December 2015, The patients were dichotomized into good
and poor collateral groups based on computed tomographic angiography. We tested whether the likelihood of good
outcome (modified Rankin scale, 0-2) by ORT is different between two groups.

Result : ORT was 298 minutes + 113 minutes (range, 81 to 665 minutes), and 84.5% of patients had good collaterals. Age,
diabetes mellitus, previous infarction, National Institute of Health Stroke Scale, good collaterals (OR, 40.766; 95%Cl, 10.668—
155.78; p

Conclusion : Earlier successful recanalization was strongly associated with the good outcome in poor collateral group, but this
association was weak during the tested time window in good collateral group. This suggests that the ORT window for good
outcome can be adjusted based on collateral status.
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Predictive Value of CT Angiography—determined Occlusion
Type in Stent Retriever Thrombectomy

I R ELCT

Byung Moon Kim, Jang—Hyun Baek, Joonsang Yoo, Hyo Suk Nam, Young Dae Kim, Dong Joon Kim,
Ji Hoe Heo, Oh Young Bang

Severance Hospital Stroke Center, Yonsei University College of Medicine, Seoul, Korea

Objective : To investigate whether occlusion type identified with computed tomography angiography (CTA—determined occlusion
type) could predict endovascular treatment (EVT) success using stent retriever (SR) thrombectomy.

Methods : Consecutive stroke patients who underwent CTA and then EVT for intracranial large artery occlusion were
retrospectively reviewed. CTA—determined occlusion type was classified into truncal—type occlusion or branching—site
occlusion and compared with digital subtraction angiography (DSA—determined occlusion type) during EVT. Three rapidly—
and readily—assessable preprocedural findings (CTA—determined occlusion type, atrial fibrillation [AF], and hyperdense
artery sign [HAS]), which may infer occlusion pathomechanism (embolic versus non—embolic) before EVT were evaluated
for association with SR success along with stroke risk factors and laboratory results. In addition, the predictive power of the
3 preprocedural findings for SR success were compared with receiver operating characteristic curve (ROC) analyses.

Result : A total of 238 patients (mean age, 70.0 years; male, 52.9%) were included in this study. CTA—determined occlusion
type corresponded adequately with DSA—determined occlusion type (p = 0.453). AF (odds ratio [OR], 2.73; 95% confidence
interval [Cl], 1.29-5.79) and CTA—determined branching—site occlusion (OR, 7.73; Cl, 3.26-18.4) were independent
predictors for SR success. For predicting SR success, the area under the ROC curve value for CTA—determined
branching—site occlusion (0.695) was significantly greater than atrial fibrillation (0.597, p = 0.045) and hyperdense artery
sign (0.603, p = 0.023).

Conclusion : CTA—determined occlusion type was significantly associated with SR success. Furthermore, among the 3 rapidly—
and readily—assessable preprocedural findings, CTA—determined occlusion type had the greatest predictive power for SR
SUCCESS.
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Differentiation between Brain Hemorrhage and Contrast
Medium after Intra—arterial Treatment in Acute Ischemic
Stroke Using Spectral Detector—based CT
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Sung—won Jin, Dong—jun Lim, Sung—kon Ha, Yong—su Jung

Department of Neurosurgery, Korea University Ansan Hospital, Ansan, Korea

Objective : Assessment of intracerebral hemorrhage after intra—arterial treatment in acute ischemic stroke is an important
factor in the decision of medical treatment after the procedure, This study was performed to evaluate the usefulness of spectral
detector—based CT compared with conventional CT after intra—arterial treatment,

Methods : From January 2016 to October 2017, Twenty—six consecutive acute ischemic stroke patients following intra—
arterial treatment were included. They were examined with conventional CT or spectral detector—based CT. By taking
spectral detector—based CT images, conventional images, virtual unenhanced non—contrast(VNC) images and iodine
density images were calculated using a dedicated brain hemorrhage algorithm.

Result : Of the 26 patients, 22 patients underwent conventional CT and three of them had intracerebral hyperdense areas,
and one of them disappeared from follow up brain CT, indicating extravasation., The remaining 4 patients underwent
spectral detector—based CT and two of them showed intracerebral hyperdense areas in the conventional image, but all of
them were identified as extravasation in the VNC image.

Conclusion : Spectral detector—based CT could improve accuracy and diagnostic confidence in early differentiation between
intracerebral hemorrhage and contrast medium extravasation in acute stroke patients following intra—arterial treatment.
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A Useful Diagnostic Method to Reduce the In—hospital
Time Delay for Mechanical Thrombectomy: Volume
Perfusion Computed Tomography with Added Vessel
Reconstruction
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Ho Jun Yi, Jae Hoon Sung, Dong Hoon Lee, Min Hyung Lee

Department of Neurosurgery, St. Vincent's Hospital, The Catholic University of Korea, Suwon, Korea

Objective : Volume perfusion CT (VPCT) with added CT angiography (CTA}Hike reconstruction from VPCT source data (VPCTA)
can reveal multiple intracranial parameters. We examined the usefulness of VPCTA in terms of reducing the in—hospital time
delay for mechanical thrombectomy.

Methods : A total of 180 patients who underwent mechanical thrombectomy at our institution from January 2014 to March
2017 were divided into two groups: a CT angiography based thrombectomy decision group (Group 1: CTA) and a
VPCTA based decision group (Group 2: VPCTA). Multiple time interval categories (from symptom onset to groin puncture,
from hospital arrival to groin puncture, procedure time, from symptom onset to reperfusion, and from hospital arrival to
reperfusion) were reviewed. All patients underwent clinical assessment with the NIHSS score and modified Rankin Scale
(mRS), and radiologic results were evaluated by the thrombolysis in cerebral infarction (TICI) score.

Result : In all of the time interval categories except for procedure time, the VPCTA group showed a significantly shorter in—
hospital time delay during the pre—thrombectomy period than the CTA group. The 3—month mRS score was significantly
lower in the VPCTA group (2.8) compared to the CTA group (3.5) (p=0.003). However, there were no statistically significant
differences between the two groups in the other clinical and radiologic outcomes.

Conclusion : Compared to CTA, VPCTA significantly reduced the in—hospital time delay during the pre—thrombectomy period.
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Clinical Manifestations of Isolated Chronic Middle Cerebral
Artery Occlusion in relation to Angiographic Features
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Hee Sup Shin', Jun Seok Koh', Chang—Woo Ryw?, Hak Cheol Ko', Soonchan Park?, Sang—Beom Kim®

'Department of Neurosurgery, “Radiology, *Neurology, Kyung Hee University Hospital at Gangdong, Kyung Hee University School of Medicine, Seoul, Korea

Background and Purpose : Isolated chronic middle cerebral artery occlusion (ChMCAO) is not a rare condition, and it is known
to cause hemodynamic stroke. The purpose of this study was to evaluate differences in the clinical manifestations and prognosis
of isolated ChMCAQ in relation to angiographic features,

Methods : Fifty—six patients with isolated ChMCAO were enrolled in this retrospectively study. In accordance with the
degree of antegrade collateral flow (AF) on angiography, patients were categorized into poor and good AF groups. The 2
groups were assessed and compared for the presence and recurrence of neurologic symptoms,

Result : Of the 56 patients, 33 were in the poor AF group and 23 were in the good AF group. The prevalence of ischemic
symptoms was significantly higher in the poor AF group than in the good AF group (P{0.05). During an average follow—up
period of 33.8 months, recurrent ipsilateral symptoms occurred in 6 of 45 patients. The hazard ratio conferred by poor AF
was 5.36 (95% confidence interval, 1.08 —26.57) for recurrent symptoms.

Conclusion : Our results showed that AF through the basal collateral network may be related to clinical manifestations of
ChMCAO. Good AF in isolated ChMCAO may play an important role in preventing the recurrence of an ischemic event.
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Combined Stent-retriever Plus Aspiration Thrombectomy
for Acute Ischemic Stroke and Its Clinical Efficacy
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Won Huh

Department of Neurosurgery, Myongiji Hospital, Goyang, Korea

Obijective : After utilization of an intermediate catheter as an aspiration catheter, our institute switched the strategy of mechanical
thrombectomy for acute ischemic stroke from stent—retriever thrombectomy to combined stent—retriever plus aspiration
thrombectomy. Herein we describe detailed method of combined approach and report its clinical efficacy.

Methods : The combined approach was performed using a balloon guiding catheter in the cervical ICA. After an
intermediate catheter was positioned at the petrous or cavernous ICA segment, a 0.021 inch microcatheter was advanced
past the thrombus. The stent-retriever was then deployed across the thrombus. Through the angiography performed
with an intermediate catheter, we delineated the thrombus. And the intermediate catheter was advanced as close to the
proximal aspect of the thrombus as possible. After balloon inflation, the combined stent—retriever plus intermediate catheter
system was carefully removed as a unit under manual aspiration through the intermediate catheter. This procedure was
repeated until successful reperfusion was achieved or the procedure was terminated. A retrospective data analysis was
performed to identify patients treated with mechanical thrombectomy, stent—retriever alone or combined approach.

Result : From 1 May 2016 until 1 November 2017, 23 patients underwent stent—retriever thrombectomy and 15 patients
treated with combined approach. Clinical characteristics between two groups was not different. And the procedural
success (TICI 2b or 3) rates were not different (87.0% and 86.7%, respectively, p=1.000). Statistically not significant, but the
combined approach showed tendency of lower number of device passes through the thrombus (mean=1.33, range 1-3,
SD 0.62) compared with that of stent—retriever group (mean=2.04, range 14, SD 1.15). And the combined approach, also
showed tendency of decreased time from puncture to reperfusion (mean=34.3 min, range 20—60, SD 14.25) compared with
that of stent—retriever group (mean=44.3 min, range 20—90, SD 19.73).

Conclusion : Our study shows the feasibility and efficacy of combined stent—retriever plus aspiration thrombectomy.
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Combined Aspiration and Stent Retriever Technique for
Large Vessel Occlusion Using Intermediate Catheter
(SOFIA)
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Jin Young Jung, Byoung Gook Shin

Department of Neurosurgery, Dong—Eui Medical Center, Busan, Korea

Objective : To describe our initial experience of combined aspiration and stent retriever technique for mechanical thrombectomy
(MT) using intermediate catheter (SOFIA)

Methods : We retrospectively analyzed 23 consecutive MT patients with 24 procedures using combined aspiration and
stent retriever technique. Primary endpoint was successful recanalization (TICI 2b or 3) with first pass aspiration using Sofia,
Secondary endpoints were final success rate (TICI 2b or 3) with combined stent retriever technique

Result : First—pass aspiration with TICI 2b or 3 reperfusion was achieved in 6 out of 24 cases (25%). The final successful
revascularization rate (TICl 2b or 3) was 87.5% (21 out of 24 cases). Symptomatic reperfusion hemorrhage was occurred in
one patient, but was unrelated to procedure itself

Conclusion : Combined aspiration and stent retriever technique for mechanical thrombectomy (MT) is safe and effective. Using a
highly trackable intermediate catheter (SOFIA) as aspiration device might contribute to faster and more effective recanalization for
large vessel occlusion
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Proximal Coil—protected Embolization for Cranial and
Spinal Shunt Diseases with N—butyl Cyanoacrylate or Onyx

I R D ELCT

Byung Moon Kim, Jin Woo Kim, Keun Young Park

Severance Hospital Stroke Center, Yonsei University College of Medicine, Seoul, Korea

Obijective : To evaluate the effectiveness and safety of proximal coil-protected embolization with NBCA or Onyx for the treatment
of cranial and spinal shunt diseases.

Methods : All patients who underwent proximal coil—protected liquid embolization for cranial and spinal shunt diseases
were identified from a prospectively maintained neurointerventional database, This technique was employed because
tortuous feeding arteries prohibited microcatheter navigation close enough to a target lesion or for prevention of
unintentional reflux. Angiographic and clinical outcomes were retrospectively evaluated.

Result : Fifteen patients with cranial (n=9) and spinal (n=6) arteriovenous fistulas (n=10) or malformations (n=5) underwent
proximal coil-protected embolization. A total of 22 feeders were embolized with NBCA (n=17) or Onyx (n=5). Penetration
of embolic agents into the target lesion was successful in all 22 feeders without any unintentional reflux or premature
occlusion of the major draining veins. Post—embolization angiographies revealed complete occlusion in 10, near complete
in 3, and partial in 2 patients. There was no treatment-related morbi—mortality. Four patients received additional treatments
(1 Onyx embolization, 2 r—knife, and 1 microsurgery). All patients showed complete occlusion on a follow—up angiography
(mean, 6 months). Symptoms improved completely in 10 and partially in 4, and remained unchanged in 1 patient.

Conclusion : Proximal coil-protected technique seemed safe and effective for NBCA or Onyx embolization of cranial and spinal
shunt diseases when it was difficult to navigate feeding arteries close enough to the target lesion.
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Endovascular Stenting for Symptomatic Carotid Dissection
with Hemodynamic Insufficiency
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Taehee Shin, Youngsoo Kim, Chang Hwa Choi, Jae Il Lee, Jun Kyeung Ko

Department of Neurosurgery, Pusan National University Hospital, Busan, Korea

Objective : To date, no controlled studies on the treatment of carotid artery dissection (CAD) have been reported. The purpose
of this study was to demonstrate the technical feasibility and clinical efficacy of stent—supported angioplasty (SSA) as primary
treatment for acute stroke due to CAD.

Methods : A review of medical records identified 21 patients who underwent SSA as primary treatment for acute stroke
related to CAD between 2008 and 2014. The inclusion criteria were recent transient ischemic attack (n = 7, 33.3%) or
acute infarct (n = 14, 66.7%) due to CAD (=70% narrowing) with hemodynamic impairment., Technical success rates,
complications, and angiographic and clinical outcomes were analyzed retrospectively.

Result : SSA was technically successful in all patients. Of 21 patients, 8 (38.1%) showed an additional intracranial occlusion.
Intracranial recanalization to a thrombolysis in cerebral infarction =2b flow was achieved in 50% of the cases. Procedure—
related mortality was 4.8%, and morbidity was 9.5%. Five (35.7%) of 14 patients presenting with an acute infarct showed
significant improvement (decrease in National Institutes of Health Stroke Scale score of >4 points compared with admission
score) at 7 days after SSA, During the observation period (mean, 20.5 months), stroke recurrence occurred in only 1
patient (5%), resulting in an annual stroke risk of 2.9%. A favorable outcome (modified Rankin Scale score <2) was
achieved in all 7 patients with a transient ischemic attack (100%) and in 7 of 14 patients with an acute infarct (50%) at the
90—day follow—up.

Conclusion : Our results provide evidence that SSA is a feasible and effective strategy as primary treatment for steno—occlusive
CAD patients with significant hypoperfusion or a large penumbra,
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Transarterial Balloon—assisted Onyx Embolization of
Intracranial Arteriovenous Malformations Using a Dual—
lumen Balloon Microcatheter: Two Case Reports
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Sang Heum Kim', Tae Gon Kim?, Dong Ik Kim'

'Department of Neuroradiology, “Neurosurgery, CHA Bundang Medical Center, CHA University School of Medicine, Seongnam, Korea

Objective : The Onyx system has been well established in recent years as a very important material in the treatment of
arteriovenous malformations (AVMs). When using the Onyx, it is essential to wait for the creation of a plug around the tip of the
catheter, which enables the effective forward penetration of Onyx.

Methods : Recent reports have shown that the introduction of a dimethyl sulfoxide compatible dual—lumen balloon
microcatheter improves the efficiency of AVM embolization. We report our recent experience of two cases of intracranial
AVM embolization using Onyx and the transarterial balloon—assisted technique.

Result : In both cases, the procedures were successfully performed and the nidus of the AVM was totally occluded in a
relatively short time,

Conclusion : This technique may enable immediate forward flow and penetration of Onyx without concern about reflux, It
may also reduce the procedure time and increase the angiographic occlusion rate. Navigation of the dual—lumen balloon
microcatheter nevertheless remains a challenge.
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Transcervical Access via Direct Neck Exposure for Neuro—
interventional Procedures at the Hybrid Angiosuite
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Hong Jun Jeon, Jong Young Lee
Department of Neurosurgery, Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Objective : A complicated course of the common femoral route for neurointervention can prevent approaching of the target.
Thus, we advocate transcervical access via neck exposure in a hybrid angiosuite.

Methods : From January 2014 to March 2017, 17 (3.75%) of 453 cases were treated with this approach: 11 cerebral
aneurysms (four ruptured, seven unruptured), four acute occlusions of the large cerebral artery, one proximal internal
carotid artery (ICA) stenosis, and one direct carotid cavernous fistula (CCF).

Result : All patients were older (mean age, 78.1 years). The main cause was severe tortuosity from the supra—aortic
course alone or combined with the infra—aortic course (eight and five cases, respectively) and orifice disturbance (four
cases). Under neck vessel exposure, 6—8Fr guiding catheters were placed through subcutaneous tunneling to provide
stability and enhance device support. All cerebral aneurysms were favorably embolized (eight complete and three neck
remnants) by the combination of several additional devices due to the complex shape. Mechanical stent retrieval under an
8Fr balloon guiding catheter was successfully achieved by few runs (mean, two times; range, 1-3) within the proper time
window (mean skin to puncture, 17 £ 4 min; mean puncture to recanalization, 25 = 4 min). Each stent of the proximal ICA
and direct CCF was satisfactorily deployed without catheter kick—back. All puncture sites were closed by direct suturing
without complications

Conclusion : In the hybrid angiosuite, transcervical access via direct neck exposure is feasible in terms of device profile and
support in which the femoral route cannot overcome unfavorable anatomy.
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Does Cervical Sagittal Balance Affect a Vascular Tortuosity
and Spontaneous Cervical Artery Dissection without
Connective Tissue Disease?
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Byung—ju Park, Seung Jin Lee, HyoSub Jun

Department of Neurosurgery, Kangwon National University Hospital, Chuncheon, Korea

Objective : Higher vascular tortuosity may be associated with spontaneous cervical artery dissection. We hypothesized that
cervical sagittal balance affect a weakening the vascular wall and consequently an arterial tortuosity and cervical dissection,

Methods : A retrospective analysis of data from 30 Cervical artery dissection (CAD) patients in whom magnetic resonance
angiography (MRA) and cervical radiograph. Age— and sex—matched healthy adults who underwent MRA in a routine
health examination were used as controls were obtained at the same time. The vascular tortuosity in MRA was measured
automatically from the carotid artery(CA) and vertebral artery (VA) arteries. Vascular tortuosity index (VTI) was defined as:
[(actual / Straight)—1x100] in each arteries. The radiographic parameters in cervical radiograph measured were C2—7
Cobb angle (cervical lordosis) and C2—7 sagittal vertical axis (SVA C2—7). The relationships between the parameters and
VTl were analyzed with the Pearson correlation coefficient and multiple linear regression.

Result : The healthy group (n=30) had significantly lower VTl than CAD group (n=30). (mean 3.7 £2.5 VS 6.2 = 3.8) The
cervical lordosis was significantly smaller for the CAD compared with the control group (11.320 + 620 vs 26,060 +
7.30). The SVA C2—7 was significantly greater for the CAD compared with the control group (10. 5 + 4.8 mm vs 7.06 +
3.6 mm) the control group. Also, in each group, the VTl had significant correlations with the SVA C2—7(r= 0.428), (p { 0.01)
and a close negative correlation existed between the VTl and cervical lordosis (r= —0.475), (p { 0.01).

Conclusion : Cervical sagittal balance could be one of the various factors that increased vertebral artery tortuosity and CAD.
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Usefulness of Intraoperative Neurophysiologic Monitoring
during Endovascular Treatment for Intracranial Vascular
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Jaehyun Shim, Jaesang Oh, Hyunkjin Oh, Seokmann Yoon, Hackgun Bae

Department of Neurosurgery, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Objective : Endovascular treatment (EVT) for intracranial vascular lesions have potentially risk of ischemic or hemorrhagic
complications. Because most of procedures are performed under general anesthesia, intraoperative neurophysiological
monitoring (IONM) is the only way to obtain information on neurological status. The propose of this study is to evaluate the
usefulness of IONM during EVT.

Methods : A retrospective review of 149 cases of EVT with IONM for intracranial vascular lesions (131 intracranial
aneurysms, 6 AVMs, 5 CCFs, and 7 AVFs) was performed. Somatosensory evoked potentials (SSEP) and motor evoked
potentials (MEP) were used. A significant IONM changes were defined as =50% reduction in the amplitude of SSEP and/or
a 10% delay in latency, and loss of MEP.

Result : Nineteen (12.8%) patients experienced IONM changes (SSEP 8/19; MEP 15/19). All IONM changes occurred during
coil embolization in patients with intracranial aneurysms, The causes of IONM changes were categorized as follows; 3 of
intraprocedural aneurysm rupture, 2 of during balloon remodeling, 2 of distal emboli, 4 of in—situ thrombosis, 5 of coil loop
herniation to parent artery, 1 of compromise of anterior choroidal artery from coil mass, and 2 of false positive. In 16 of 19
patients with the IONM changes, the procedure were altered immediately. Among them, 7 patients showed full recovered
SSEP and/or MEP and did not show neurological deteriorations. The remaining 9 patients did not recover IONM changes,
and 6 had newly developed neurologic deficit. The symptoms were correlated with IONM changes. Two false negative
results were found, and the specificity of IONM was 98.4%. One of them was a minor leak and the other one showed a
perforator flow restriction, but the IONM did not change.

Conclusion : IONM is an effective monitoring tool to reduce complications during EVT for intracranial vascular lesions.
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Progressive Occlusion of Small Saccular Aneurysms
Incompletely Occluded after Stent—assisted Coil Embolization:
Analysis of Related Factors and Long—term Outcomes
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Young Dae Cho, Jeongjun Lee, Hyun—Seung Kang, Moon Hee Han

Department of Neurosurgery, Seoul National University Hospital, Seoul, Korea

Objective : Incompletely occluded aneurysms in coil embolization are subject to recanalization but occasionally progress to a
totally occluded state. Deployed stents may actually promote thrombosis of coiled aneurysms, We evaluated outcomes of small
aneurysms ({10 mm) wherein saccular filing with contrast was evident after stent—assisted coiling, assessing factors implicated in
subsequent progressive occlusion,

Methods : Between September, 2012 and June, 2016, a total of 463 intracranial aneurysms were treated by stent—assisted
coil embolization. Of these, 132 small saccular aneurysms displayed saccular filling with contrast in the immediate aftermath
of coiling. Progressive thrombosis was defined as complete aneurysmal occlusion at the 6—month follow—up point. Rates of
progressive occlusion and factors predisposing to this end were analyzed via binary logistic regression.,

Result : In 101 (76.5%) of 132 intracranial aneurysms, complete occlusion was observed in follow—up imaging studies at
6 months. Binary logistic regression analysis indicated that progressive occlusion was linked to smaller neck diameter
(OR=1.533; p=0.003), hyperlipidemia (OR=3.329; p=0.036) and stent type (p=0.031). The LVIS stent is especially
susceptible to progressive thrombosis, more so than Neuroform (OR=0.098; p=0.008) or Enterprise (OR=0.317; p=0.098)
stents. In 57 instances of progressive thrombosis, followed for =12 months (mean, 25.0£10.7 months), 56 (98.2%) were
stable, with minor recanalization noted once (1.8%) and no major recanalizations.

Conclusion : Aneurysms associated with smaller diameter necks, hyperlipidemic states, and LVIS stent deployment may be
inclined to eventually thrombose, if occlusion immediately after stent—assisted coil embolization is incomplete. In such instances,
excellent long—term durability is anticipated.
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