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PROGRAM
6/14 Fri
11:00 Registration
11:10-12:10  Symposium I: Education session for nurse & technician aE RSE(EAH) / FnE (2N M)
1. Current status of EVT in Korea A (EHEH) 10
2. Neurovascular anatomy HES(HAMICH) 14
3. Medication (pre, during & post) 2E=(ZL) 16
12:20-12:30 Opening remark DEM(CHEt et Ests] 3IE)
Welcome remark QERHCHEHAIA LI TtES| O|AFY)
12:30-13:30 Luncheon seminar Atz UASH(0IFC) / HSR(SHLH)
1. Endovascular treatments performed collaboratively by the Society of Korean Endovascular Neurosurgeons
Members: A nationwide multicenter survey
ZENZ(xtelztatey) 28
2. Introducing a new phase, detail finishing, to cerebral aneurysm coil embolization
Dr. Jaehyun Son(Tomishiro Central Hospital, Okinawa, Japan) 3]
13:30-13:40 Short break
13:40-14:20 Symposium Il it AlZAKTIEZIDH)
1. Flow Diverter, where are we now? ddR(7H=E) 34
2. Flow Disrupter, where are we going? ZES(M2TH) 36
14:20-15:00  HALEHZAA atE_ ASE(Relntsth)
HMF, O CHE AR LHH(MoI+2| ) 44
15:00-15:20 Photo time & Coffee break
15:20-16:20 Free paper | : "complication case" for aneurysm Atz ZEfMEELH) / EL7|(MSH)
Case 1. Clinical and radiologic characteristics of ruptured vertebral artery dissecting aneurysms 2AM|2KQI5tCH) 47
Case 2. Delayed rupture of fusiform middle cerebral artery aneurysm treated with stent assisted coil
embolization in adolescent with previously STA-MCA surgery A3 48
Case 3. Proper management of premature rupture with thrombosed parent artery during coil embolization
ZCH(EH) 49
Case 4. Missed wire perforation of tiny aneurysm arising from fenestrated A1 segment during the endovascular
approach to ACOM aneurysm DEZ(RLH) 50
Case 5. The fate of the parent vessel partially occluded by the coil UEA(HAMEZF2IH) 51
Case 6. Aneurysm rupture after insertion of flow diverter stent [MFELEEH) 52
16:20-17:30 Free paper Il: "complication case" for ischemia & others Ata AHEH(EHS) / 2SB(7I=2I)
Case 1.This is disaster after incomplete occlusion of AVF HHAS(SHCH) 55
Case 2. Trans-cranial embolization with direct dural sinus puncture at Hybrid operating room for failed or
impossible trans-arterial approach in dural AVF 0|SE(7t=2rH) 56
Case 3. Challenging IA thrombectomy beyond DAWNS trials HENS(SAtH) 57
Case 4. The modified stent retrieval technique for distal migrated embolus via controlling of unsheathing level
mMEZ(sHI) 58
Case 5. Intraprocedural in-stent plaque protrusion during carotid artery stenting SHA(=MLH) 59
Case 6. Thrombectomy for superior sagittal sinus occlusion HiElEI(Tath) 60
Case 7. Double overlapping stent implantation using LVIS blue stents for a basilar artery aneurysm in a patient
with vasculitis SHST(MSCH) 61
17:30-18:00 General assembly MEE(CHEH = B +&518| S20|A
18:30-20:00 Welcome dinner & ASCENT award ceremony
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08:00-09:00  Breakfast seminar Ata RMOHEMS) / ZIcH (2 TH)
1. Usefulness of metal coverage for treatment of intracranial aneurysm s (= ISH) 64
2. Flow diverter for treatment of intracranial aneurysm TIGE(QIXICH) 66
3. Contact aspiration & stent delivery HEZHSAIH) 76
09:00-10:00 Free paper lll: “my first case from young gun" in EVT zpEk MIHE(7IS2I0) / ZERE(XIe|atStTe)
Case 1. First experience of transarterial Onyx embolization for Spinal AVM 2 7|(QUIMICH) 78
Case 2. Areport on the experience of endovascular treatment of a large aneurysm by a novice ZIES(BAH) 79
Case 3. Treatment of blood blister-like aneurysms with overlapping stents assisted coiling  AIXH&(PMCEIH ) 80
Case 4. Early rebleeding after coil embolization of ruptured anterior communicating artery aneurysm
Zxi(olstoiy) 81
Case 5. Vascular perforation during EVT of cerebral aneurysm TEM(SLAH) 82
Case 6. Treatment of vertebral dissecting aneurysm with the low-profile visualized intraluminal support (LVIS)
device only LEX|(Fro{E) 83
10:00-10:20 Coffee break
10:20-10:50 Introduction of new devices from company HEE(stEes-asts| 5H=0|AD
10:50-11:50 Free paper IV : “complicated case" in EVT aa O|ES(AIHLH) / HEIF(HAMOHAH )
Case 1. Reuse of Neuroform Atlas stent by Reloading technique 2EHETIISEE) 87
Case 2. Ruptured Pcom artery aneurysm combined with large pseudo-sac in old lady UAH(IS2H=0H) 88
Case 3. A2 dissecting rupture treated with stent HEMTHSIMICH) 89
Case 4. Optimal microcatheter steam shaping for A3 frontal branch origin aneurysms HAEX(EHLH) 90
Case 5. Is giant AVM curable using maximum endovascular embolization and subsequent nidus removal?
A case report and literature review HFSTH7IE=) 91
Case 6. Surgical exposure of the vertebral artery for endovascular access in hybrid operating room
0IZ(3HH) 92
11:50 Closing remark DEM(CHEH- 5] 3IE)
Poster Session 96
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1. Current status of EVT in Korea QRHAKARBECH)

2. Neurovascular anatomy HZES(HAMICH)

3. Medication (pre, during & post) UES(YrH)
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Symposium I: Education session for nurse & technician

Current status of EVT in Korea
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Symposium I: Education session for nurse & technician
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Symposium I: Education session for nurse & technician

Neurovascular anatomy

ol

HES

HAMITStw MEZAER MFelat

Prior to treating patients with neurovascular diseases, normal neurovascular anatomy should be perfectly
understood not only to maximize clinical outcomes but to minimize risks. Additionally, patterns of the
normal anatomy need to be understood thoroughly before “missing” anatomy or pathologic states can be
appreciated. This understanding includes the phenomenon of observing the negatives: identifying a missing
branch, division, trunk, capillary blush, deep or superficial veins, or venous sinus. Furthermore, it is necessary
to know about unique characteristics of intracranial vessels. Here, normal neurovascular anatomy and its
unique characteristics will be reviewed and a practical guide to neurovascular anatomy will be introduced.
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Medication (pre, during & post)

Symposium I: Education session for nurse & technician

x;
a4s5=
HLThEtmE Y AT}

Endovascular Treatment Medication

(pre, during & post)

LATHEY ATHAT
uFe

Neurovascular Surgery

2014 SKEN &4

« Cerebral aneurysm (N=5,865)
- Coiling: 3,577(60.99%)
- Ischemic stroke (N=3,608)

+ 11 &0l 1A thrombolysis 7} 1,570 (43,51%)

20164 SKEN 4|

(zacaEm)

20164 3I# Ta ¥E BA
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(2013-2016 4 82 201

Medical Treatment %A of ¢ S 28!

3. Post-medication

Effect of Antiplatelet Therapy on Thromboembolic

“Comications of Electve Co

ctive Coil Embolization of

ORIGINAL
researce | Cerebral Aneurysms
NX Yamads
. . DT.Cross il [ ovecod o o andlo ssprn could
1. Pre-medication e e
or owsen | 5 e e i Efficacy and Safety of Single versus Dual Antiplatelet Therapy
RG.Dacoy. Ir | before and sfter or Coiling of Unrupture neurysms
sesurs: complcations
2. Peri-medication S S S Yusuke Nishikawa, 0, Tetsu Satow, v, o Toshinori Takag, o,
o~ wd o srbokmion Kenichi . i .
St ¥ e Kenichi Murao, Mo, mb,} Susumu Miyamoto, wio, 7, and Koji lihara, M, pho'

1004). Clots were visile intrproceduraly n 5 45%)
‘dmivstored before procedures nd (1 %) of 268 wh
ofthe was symptomate bt 7 werely

complications occurred in 0 0%) of 25 whe

B2%) of 348
‘CONCLUSION: Oral clopidogrel andhor asgen sigficanty

{ablhec The amof s etmompctive sty was toanalys condatior among the

toward  lower rate of ntaprocedunl clot formation i

Catons o clcdate the aptnal sl herapy for colig, MtIo: The study
154 it with ‘who underwent

anipltelt theapy appeat o outwegh ks

Collng with antpatlet therapy at cur uton between 201 and 2009, The
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Platelet aggregation £ 7&/3}= £&

- ADP (adenosine diphosphate)
« Thromboxane A2

- Collagen

- Epinephrine

« Thrombin
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MEMBRANE PHOSPHOLIPID
Phospholipase A
Slipovygenase
L cyer ENASE Pro-inflammatory
PATHWAY PATHWAY mediators
Leukotrienes:
LTC4 Bronchial +
LTD4 spasmogens
LTE4 Vasodilators “INDUCIBLE”
>
(kidn «t, CNS,
endothelium: becomes upregulated
within these tissues)
Prostaglandins: Prostaglandins:
TXA;: Platelet aggregation PGE; Tmucous, Lacid in stomach PGE;  Pyretic agent
Vasoconstriction Regulates body temperature Nociceptor
Renal homeostasis
PGl: Vasodilator UNa/H,0 resoption
Inhibits platelet aggregation Kidney
Renal homeostasis
PGD;: Sleep/ wake cycle PGI;
GF,: Labour Inibits platelet
aggregation
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c E@Amo| 9 g~12Y

< 1mm3 & 15~402HH

« Aspirin 300mg 52 ¥ 30& Lol €=
1A|ZE O[Lfofl TXA2 production (& £~

STt 2 Bttt
=
=S

=
& 52})0] 98% inhibition & |

Clopidogrel (Plavix®)

Activation Inhibitors
[

, Receptor
s

ADP P2Y, Receptor

AP P2Y,
ntagonists An

SCH 530348
a5

5-HT2A Antagonists
R1012444
Nolwdrouryl
Sorpogreiots
ey

Adhesion
Antagonists
ClaNFroloed

Fibrinogen (2"

kG208

Collagan
Aggregation Inhibitors

GPVI i GPIIb/llla Inhibitors

GPla/lla Inhibitor hibitors
ensio ‘Monockonal anbodies

. 75mg BY¥CZ F0{ A 50| X|Ljof EAT S
H g 5 U, 22{LF 300mg ol Ate 7| FoJA| EAE
| 2 AMSHs AlZhe 6AIZH O 2 B¢

=

Cilostazol (Pletaal®)

1. Inhibition of
Production of TXA2

2. Inhibition of Release of
Aggregating Substances

y 4

TXA: ADP

Serotonin

Mechanism of Cilostazol

Protection
S

Platelet Aggregation Inhibition

Aspirin W Clopidogrel

-
823 Jg 729

Inhibitory Rat

Collagen Epinephrine Arachidonic

19



The 14" Annual Summer Conference on Endovasular Neurosurgical Therapy

ASCENT 2019

dn

Hemostasis (X/&)

1. primary hemostasis

2. secondary hemostasis (=coagulation)

&

|
Which one is better?

: platelet O] =015

= hru |
Fo3

: fibrin O]

Clopidogrel  Ticiopidine
Cilostazol, dipyridamole
Triflusal

- primary hemostasis = 22| &% 7} tF 0] platelet 0| 2.0
I MNME H8o2N gt EdS g
M platelet O] &X{0f H7HE st HY.

X=X
=.

- secondary hemostasis = platelet0] 2|st G/ E HD5HA 310
S| X|dste A.
(SEE platelets 2FIAIFA fibrin2 2
clotg &)

Primary hemostasis

1. Adhesion (£
0| ohn| | ¢ Holo| Yo s27 g0, ol
subendothelium(collagen)0| =&
- platelet 2t collagen O] Zet.
- O] AtO|0f| vWF(von Willebrand's factor)0| &Amt EHO|
glycoprotein 9! GP Ib/IX S&H| et 2.

2. Activation (243}

3. Aggregation (S 2/
: subendothelium0fl Z 23t platelet 2 IP3, G-protein &
second messenger2| signal 2 platelet 0| &3}
> 243}l platelet:2 ADP (adenosine diphosphate) %%
- GPlib/llla = & 0fl fibrinogenO| Zetst o a0l
A2 8.
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Platelets’ 3As (Adhesion, Activation, Aggregation)

Symposium I: Education session for nurse & technician

Tirofiban Z£7/%

Activation Inhibitors

ADP P2Y,, Receptor ADP P2Y, Receptor

scH 530348 Ticlopidine A2psp
Clopidogrel narsp
[AZD140 (icogrelor]} MRS2279

[Cangrelor] MRS2500
[PRT128 (elinogrel])

5-HT2A Antagonists
R1012444
N Nofiidrofuryl

Sarpogralate
ATI01S

GPlib/llla Inhibitors

Aggregation Inhibitors

Site of action

Secondary hemostasis (=coagulation)

- Antithrombin Ill

- o
: -2Hoi| A| EHM =] = glycoprotein “\’m =i \
-thrombin2| 1%‘@% a7 EA ‘;“‘ﬂ e g ‘
TdERAL L = w-

factor Xa 2| &4l & X{st
-antithrombin [112] thrombin M7 E2}&
100~100084 %0|= Zeh #S1EE.

- Heparin “e /
: -antithrombin 1112} Z €510] thrombin 2 o @ra T
e |

- Coumarin(warfarin)
1 Vit K(factor 11, VILIX, X> Vit K
WVitK 2t A-AE o2 ZEZ5H0] 2o A U gl

ol=M ST
S o1

olxhyo| chAt Z8HH|
| R 44 A 7|

Patient
Education &
Resource
Kit

U |
i’
w
AN

g,

:

n

1} Fimtablette”
l edoxaban
g8 Fimtablette?

Zum Einnehme?
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« Plasmin
: plasmin©| clot®| fibring 238liAI7| 1L clot F¢I2] EHSLIXIE
AMAIZ|HAM cloto] AHE S8 E.
- Plasminogen activator
1.urokinase
2.t-PA
- t-PA(tissue plasminogen activator)
: cloto] YA El o] Fof Z=Z0|-t &2l 2| clotS A . (thrombolytic)

Endotslostr

e R W -

plesminogen activalcr

Dlasitinogen ———— Yt ofasmmin

vin e 418285

YUY g =

- M| 822 10%%E bolus injections & LIHX| 90%E 1A ZHol| AR
|

S X B tPAS 0.9mg/Kg= AHESHA & 242 1990 th Z=7|of| o|F
o2l A+ Aol whE A

—
IV t-PA

Tissue plasminogen

activator (tPA)
PLASMINOGEN
Plasminogen activator < Factor Xla, Xlla
inhibitor 1 & 2 Kallikrein
PLASMIN
o § PR ——
ap-macroglobulin . .
Mechanism of Action
FIBRIN 2<  FIBRIN DEGRADATION
f T PRODUCTS

» Thrombin-activatable
THROVEIN fibrinelysis inhibitor

T —
IV-tPA Ol =L IALE,

 38-1 YULETSsHS0 CHEH ALkl ADAKY

1. SIYLIES SBXI0IM B4 YYESHO2 FHUOIUIH A2t 71F) 3AIZHOlLH0l 017t 7Es 8t A2, HUHPARIZE BIcH2HEla, AnPE
A). 2, SUZAI0IM HHEo] Hixiiiofor stol 1 2] HSFES & 38-201 wEct

2. 9i2| x|2E= 814 Ol4e] BXIINE M JHSSIcHIHA &

3. S{RULIES BXiol FY YYEBHO2 Yo AR
la, BDSFA).
* £, 8OM| 01, 8t MAAZIOHNIHSS T4 267 &0 I LIBEST ol WA0| 8 It BX) ATHSTAIE S25tn U= Exiol
A 34 SMziol Tojg S22} PAsict

4. YUUPARIS = XIZSHA| Q2 2ol HIsI0 RIS #2 HEEO| HI&0| ASD2 11 A0l Chstol SXI5I 0{0F BICHZ7{4-Ela, B2
SEA).

|0l S07} 7K 8t AL FUHPAZIRE 8  UCHEHSE

5. YUUHAEHET|L{OtK(streptokinase)= F&2| YOI RAGPI FOO2 AZ5IA| 2ol0} BICHD74-Fla, T4EFA).

6.5 tPA Ol2J2] ZoH. 8 F= OFY YBEX| UACKSAFEY, B24EC).

7. FUUHPARIZE £ [0l S04 Bixjel 6l$7t BOIXIDR, HSFT 37158 A F IK5E MS3| ARGI=S HCH27+Fla, B
SEA).

8. HUUHPAXIZWHS B 38-20] MECHIHSFla, ILFA).

IV tP Q B 38-2 BUUENIHE HSF

Ind Icatlon A2DioN7H SeHsln Zolsix| Q2 SEHES
AZAFN} RPgHOR L] SHIX| fojof 8
AZAHN} Aet BAK= X1 Al S50 &
{ol2fet&gi(subarachnoid hemorrhage)2 918t Z40] OfL|
ofok gt

Ao

22 3742 olufof F2lMhead trauma) X £iES0|
elofo &
. Zi2 37 OlLof H2ZM0] 2U0j0F B
. 212 219 OlLfiol A817| ! vl | S0l SlofoF 8
. 212 142 0|Ljo] F24E(major surgery) AlS5HX|
edRlofo} &
9. 22 79 OJu} 4t BIKsH SR arterial puncture) Al
BIX| 24010} B
10. S7HUE(intracranial hemorrhage)©| 24742{0] {0{0} &
11, U2 H57/2Y 185 mmHg X &17182F 110 mmHg Ol
2 Z3sloior 8
12, ARIZIAL A, ER K QM@ B0 Wislx gjojot &
13. ZTYSDXIE 285D UCIT INR 1.7 0lfofof &
14, A 48AIZ} OIUH SIS FORIICIN, aPTT7HHANEP OILH
2 Z3eofor 8t
15. YARH 4K 100,000/mm3 0140I0{o} 8t
16. B $x}= 50 mg/dL (2.7 mmol/L) 0[440]0jo} &
17. Ye(seizure) 3 WS 171%0}7] OfLi0{0} &
18. CTOIA XZHeP0] chielh22] 1/3 0411 iz
(multitobar infarction)| OHI0{0F &
19. ERt == WSAP} |20 G2E YY} 0lSof chisf ofskatn
ofof &

® N

L.V. t-PA Recanalization at One Hour
(angiographic data)

15%)

All ICA MCA Stem MCA Divsn MCA Branch

Del Zoppo et al., Ann Neurol 1993
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- Asprin,plavix, pletaal (antipletelet agent)

- Heparin, Warfarin (anticoagulation agent)
> B 0] disease”}t T 2|11 O XH0j| & St= drug

-+ t-PA, Urokinase (thrombolytic agent)

> XY LS UE thrombusS 50 A E£0{F £ drug
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2. Peri-medication

@AW= T [ ~[ [ |Ag@ea| Myas|ALat
T Lreso Lo Tiecae o]

get o permission
3 1) 34 I
34 1) shaving and cleansing both inguinal ||
2) prenedication I
3 preparation I
D) send patient to angio room c chart at c_|
5) 24hours fluid keep Il
6)  Foley catheterization N
34 1) E-tube set, ventilator prep SHAIR. (TN, NSYHE
8) Perdipine, Precedex, Norpin, Dopa &2 ||
35 1) Saline 1000nl Inj(J) ] T8t 1x1 Fluid |0
3% 1) Cefin Inj 29 Il TViE 1V 0
37 1) Heparin 2.58H Inj ] 1 Vi 1% 1 ME R0
oc 2)  Nalbuphine Inj 10m0 ] 2 A 121 RE MO
oc 3) Midacum Inj Smo ] 2 A 1% 1 XA O
oc 4 Ativan Inj dno/Inl I 2 A 12 1 REI M O
5 Perdipine Inj 10n ] 3 Am 1% 1 XE KO
o 6)  Protamine Sulfate 50ma Inj ] 3 Am 1% 1 KA KO
38 1) Saline 100l Inj(JW) | T8t 2+ 1 Ml &0
33 1) Saline 1000nl Ini(J#) I 28t 11 XK MO |

> PO MAUCIES @ oo 4 EHO| EmEs[ [ [~ [ ausea| mwac|mwaz|t]t]
Fl EEP I N T Leno Lont  Tiaectays  [2ot]
2)  Precedex Inj 200nco/2nl TVie 151 M A g
oc 3)  Agrastat Inj 12.510 Il Vi 1% 1 MR
2 1) KGeneral prep medication> Il
oc 41 1) Pofol Inj 120m Il 2 A 12 1 HE MO
oc 2)  Pofol Inj 500m Il 2Vii 1% 1 HE M
oc 3) Vecaron Inj 10ng I IV 1% 1 AR 0
4 Saline 100ul Inj(JH) Il 1Bt 1= 1 A A0
5 DH5X% 100nl Inj Il 1Bt 1= 1 XX |0
ER 418 NorPin Inj 4na/4nl Il 2An 171 HEIFHO NS
7)  Dopemine B00ma/500n! Premix Il 500 mi 1% 1 Ml M0
2 1) 4 Vessel Angiography(E) "forcw 0
3 1) Cerebral embolization (anurysm)(E) Othep| M 0
%0 Brain CT Noncontrast Ppost Pl M 0
5 1) Skull AP Ppost “forcw 0
2) Skull Rt. Lat. Ppost “forcw 0
% 1) Saline 1000nl Inj(J#) Ppost Il 1Bt A1V [0
47 1) Precedex Inj 200mco/2al I TViE 1% 1 Ml
2)  Saline 100nl Inj(J#) Il 1Bt 1% 1 MixFlul0
8 1) ABO typing I 1 EDTA(KBO
2) R typing ] 1 EDTAMWB O | &l

A= SEH
wiz] H o 60-902(1-64 7))
He SES STOIA BRI O Uol,
. 1. FUF4: 54
gESIA|2F e
HEAZ ) sisl Ak 20302
FESsT . -
ST xuus s saz 2
SHOIZE  2240%

CHiABHE  LDL 2228, u2eed Sol FyelstA 2

1. CH AL ZHoll A uroheparin (5 2, N-desulfation) 2 2 CHALE .
2. HiA: I Hf (TR CHARH 2 sl A E. D E Ol M £ 50%
7HX| ol g stH| 2 vl L)

7|t

I
Systemic heparinization

- |V bolus injection of 3,000 IU (or 100 IU/kg) of heparin after femoral
puncture

- additional 1,000 IU of heparin was administered on an
hourly basis to maintain the ACT(activated coagulation
time) at two to three times the baseline.
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[YMTE F A WY A FHRY
T Fol (282 2212 Fol, SOmegnl2 413101 ALR)
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“© 018 03 1
45 018 03 1125
Activation Inhibitors ADP P2Y,, Receptor  ADP P2Y, Receptor 50 02 04 125
o o e [ - o v o
£5555 Clopidogrel A3psP & o024 04 15
Prasugrel MRS2179
[AZD6140 (ticagrelor]] MRS2279 & 028 052 1625
{S{ﬁ;ﬂ]m ol MRS2500 70 02 056 175
7 03 0s 1875
® 03 o8 2
o 034 06 2125
% 03 o7 225
B 03 o7 2375
5-HT2A Antagonists 100 o4 08 25
R1012444 =
B Nofidrofuryl Ay 70l ol Azl Tirofiban 50mi
Somcqralle u= Felas i
“© I
“ 54
GPlIb/llla Inhibitors = :
B 6s
® 72
& 78
n a4
75 9
® 98
8 102
Aggregation Inhibitors %0 108
o 114
100 2

-_______________s; _____________________|
24 X ESe Yol A2

- gerae| . 7| E8X|
Sys. 220mmHg 0|4
or Dia. 120mmHg 0| A2 medication2 2 =& - AMAZF

Until RTCs Can Verify

Suggested Target BP Goal for 1" 24 h following MT | - U E
A|

+ TICI 3 with dramatic neurological recovery: <140/80 mm Hg

«+ TICI 3 but no neurological improvement: <160/90 mm Hg o ARFZEA|
* TICI 2 £ neurological improvement: <160/90 mm Hg
+ No recanalization: <160/90 mm Hg - et
or permissive hypertension <180/10S mm Hg 180mg/dL = = X| &7

o/xfoyl e}

(282 B, DA/BE
B 1B 5, 8S 1 5)

3. Post-medication
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« Antiplt Tx.

"@ﬂc (Non-vitamin K antagonist Oral AntiCoagulant)
or (New Oral AntiCoagulant)
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NOACs Showed a Favourable
Benefit—Risk Profile Versus Warfarin
Ruff et a/ Lancet 2014

+ Meta-analysis of phase Il trials for stroke/SE
in AF patients

T Y R EN Y FES R T a & & & 5 5 8 8 0
fenenenenenenenenenenen
The relative efficacy and safety of NOACs was
consistent across a wide spectrum of AF patients

Profile of 4-NOACs
.| Pradaa | Xarelto | Eliquis
Administration L .. g @D
Formulation Capsule tablet tablet tablet
CYP metabolism None Extensive extensive <4%
Renal elimination 80% 35% 25% 50%
Protein binding 35% 92~95% 87% 40~59%
Pro-drug Yes No No No
Half life 14~17 hrs 9~13 hrs 8~15 hrs 10~14 hrs
T max 2~3 hrs 2.5~4 hrs 3~4 hrs 1~2hrs
Bioavailbility 6~7 % 60~100% 50~60% 62%
Transporter P-gp P-gp/BCRP P-gp/BCRP P-gp
Gl tolerability Dﬁﬁ%“iia No problem  No problem  No problem

"@nc (Non-vitamin K antagonist Oral AntiCoagulant)
or (New Oral AntiCoagulant)

Different dose reduction regimen

| ey p0CKeT & Ix:.l
RE-LY! ROCKET-AF ARISTOTLE" ENGAGE-AF*
*None
~ Croatiulne: ANY TWO of: 30-15 mg QD for:
clearance = Age. ¢!
<30-49 mL/min 280 years
B siacs -~ boayBigne
60 kg 60kg
21.5 mg/dL. verapamil or
dronedarone

Recommendations on the initiation or resumption of NOACs
after TIA or ischemic stroke (‘1-3-6-12 day rule’)

« TIA: NOACSs can be initiated on day 1
« Mild stroke(NIHSS <8): NOACs can be initiated on 3 days
« Moderate stroke(NIHSS 8-16): NOACSs can be initiated on 5~7 days

« Severe stroke(NIHSS >16): NOACs can be initiated after 12-14 days

*ZtT* SDHO| %0l = 43, ICH 0| %0l = 6~8%F %0l restart

To ideal for acute stroke

Frolution of
‘endovascular technology

Faster in-hospital process

Patient selection by Organized stroke team
advanced muttimodal
imaging technique

Connection with 119 and >
eehonoia roifcaion

Anterior cerebral artery

Vertebral artery
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Luncheon seminar

Xpgt:

1. Endovascular treatments performed collaboratively by the Society of Korean
Endovascular Neurosurgeons Members: A nationwide multicenter survey

HEiZ(RIe|akstTh)

2. Introducing a new phase, detail finishing, to cerebral aneurysm coil

embolization

Dr. Jaehyun Son (Tomishiro Central Hospital, Okinawa, Japan)
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Luncheon seminar

Endovascular treatments performed collaboratively by the
Society of Korean Endovascular Neurosurgeons Members:
A nationwide multicenter survey

Tae Gon Kim', Oki Kwon®, Yong Sam Shin®, Jae Hoon Sung®, Jun Seok Koh®, Bum-Tae Kim®
'Department of Neurosurgery, CHA Bundang Medical Center, CHA University School of Medicine,
®Department of Neurosurgery, Seoul National University Bundang Hospital,
®Department of Neurosurgery, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea,
‘Department of Neurosurgery,4 St. Vincent’'s Hospital, College of Medicine, The Catholic University of Korea,
®*Department of Neurosurgery,5 Kyung Hee University Hospital at Gangdong,
®*Department of Neurosurgery,6 Soonchunhyang University Bucheon Hospital

Objective: Since less invasive endovascular treatment was introduced to South Korea in 1994, a
considerable proportion of endovascular treatments have been performed by neuroradiology doctors, and
endovascular treatments by vascular neurosurgeons have recently increased. However, few specific statistics
are known regarding how many endovascular treatments are performed by neurosurgeons. Thus, authors
compared endovascular treatments collaboratively performed by vascular neurosurgeons with all cases
throughout South Korea from 2013 to 2017 to elucidate the role of neurosurgeons in the field of endovascular

treatment in South Korea.

Methods: The Society of Korean Endovascular Neurosurgeons (SKEN) has issued annual reports every
year since 2014. These reports cover statistics on endovascular treatments collaboratively or individually
performed by SKEN members from 2013 to 2017. The data was requested and collected from vascular
neurosurgeons in various hospitals. The study involved 77 hospitals in its first year, and 100 in its last.
National statistics on endovascular treatment from all over South Korea were obtained from the Healthcare
Bigdata Hub website of the Health Insurance Review & Assessment Service (HIRA) based on the Electronic
Data Interchange (EDI) codes (in the case of intra-arterial (IA) thrombolysis, however, statistics were based
on a combination of the EDI and 163 codes, a cerebral infarction disease code) from 2013 to 2017. These two

data sets were directly compared and the ratios were obtained.

Results: Regionally, during the entire study period, endovascular treatments by SKEN members were most
common in Gyeonggi-do, followed by Seoul and Busan. Among the endovascular treatments, conventional
cerebral angiography was the most common, followed by cerebral aneurysmal coiling, endovascular
treatments for ischemic stroke, and finally endovascular treatments for vascular malformation and tumor
embolization. The number of endovascular treatments performed by SKEN members increased every
year, and about 50%—60% of the endovascular treatments were performed with the participation of SKEN
members
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Conclusion: The SKEN members have been responsible for the major role of endovascular treatments
in South Korea for the recent 5 years. This was achieved through the perseverance of senior members
who started out in the midst of hardship, the establishment of standards for the training / certification of
endovascular neurosurgery, and the enthusiasm of current SKEN members who followed. To provide better
treatment to patients, we will have to make further progress in SKEN.

Keywords: Endovascular procedures - Big data - Data interpretation, Statistical.
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Jae-Hyun Son, M.D., Ph.D

Director of Neurosurgery Department, Tomishiro Central
Hospital, Japan

Education 2000 Graduated from Teikyo University, school of the medicine (Tokyo)

Licensure Japanese National Board of Medicine, Registration No. 6500

Doctor of medicine degree (Teikyo University graduate school) March/2006
Japanese Board of Neurosurgery No. 6504

Japanese Board of Neuroendovascular therapy No. 475 and No.222
Japanese Board of Stroke No. 20100093

and Certification:

Memberships: Japanese Neurosurgery Association
Japan Neuroendovascular Therapy Society
Japanese Stroke Society
Cardiovascular Stroke Society of Japan
Japan Brain Dock Society
World Federation of Interventional and Therapeutic Neuroradiology (WFTIN]
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Introducing a new phase, detail finishing,
to cerebral aneurysm coil embolization

Dr. Jaehyun Son

Tomishiro Central Hospital, Okinawa, Japan
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1. Flow Diverter, where are we now?
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2. Flow Disrupter, where are we going?
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Flow Diverter, where are we now?

ZIAMEl
ooo
JtE2lthstm B AMZAQ|n}

The advent and evolution of the flow diverter has had a great deal of influence on every aspect of the
endovascular treatment of large/giant aneurysm. It has both bright and seamy side of estimation. At this
juncture, it is required to give a cold-headed assessment of the flow diverter.

In this lecture, the author would like to compare merits and demerits of the flow diverter and discuss ways to
clinical application from the view point of purposefulness.
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World Federation of Interventional Neuroradiology
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Flow Disrupter, where are we going?

Symposium |l

Flow Disruption:
Where are we going?

Hyun-Seung Kang, MD, PhD

Professor, Department of Neurosurgery, Seoul National

University Hospital, Seoul National University College of

Medicine, Seoul, Korea

VIA

"'/"'"Hw

'\"
':u“
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Medina

Artisse (LUNA)

Contour
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Covera
mel s, mm Structure %
/o

Cerus
Proximal and
Diameter, 3-11 distal
WEB Height, 2-9 SL, SLS 60 Electrothermal Yes iR
markers
A Hybrid flow
. 3D coil with 5 ) N
Medina Mechanical Yes disruption
petal filaments Svice)
:I\.Ltll:j\e) Mechanical Oval shape
Dual-layer Flat disc,
Contour shape-memory Electrolytic Yes tulip-like
mesh configuration
Dual-layer q
B Coiled
Cerus shap:l:simory Electrolytic Yes throtgh

Woven EndoBridge (WEB) Device:
Systematic Review and Meta-Analysis

| Device | indication | Ocdlusionrate | Morbidity. % | Mortality. % _| + 15 series, 565 patients with 588 aneurysms; 127 ruptured

Unruptured & 3-5.3 (ruptured) 1-8.5 (ruptured)

Dmytriw AA et al. Neurosurgery 2019 Epub

WEB [11] ruptured bifurcation S5 @B Ekno 0-6.2 (unruptured)  0-1.1 (unruptured) ° Adquate occlusion
. Unruptured, wide « Initial, 59% (95% Cl, 39-78)
Medina 3] oo fundusssmm 71 83% @17-5.2mo e Y « At 7 mo, 85% (78-91); ruptured vs. unruptured, 85% vs. 85%
Artisse Unruptured 78% @12mo, 0 @12mo, 16 * Perioperative morbidity, 4% (1-8)
(LUNA) [1] bifurcation, wide neck 79% @36mo 1.6 @36mo :

* Perioperative mortality, 1% (0-2)

Asnafi S et al. AJNR 2016

Medina® Embolization Device
80 deployments in 10 aneurysms
= Flow velocity reduction(%) = (1 - MAFA) x 100

=mean aneurysm flow amplitude (MAFA) ratio
* Aneurysm Flow, Philips Healthcare

Frolich AM et al. PLoS One 2018

Neck coverage

* VasoCT & 3D RA overlay

« en face view of the aneurysm orifice

* 3 point Likert scale
= 1 = insufficient coverage, less than 50% of orifice covered
= 2 = partial coverage, 50-90% of orifice covered
= 3 = complete or near complete coverage, >90%
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. . o o Aneurysm location along | Aneurysm dimensions |Neckarea  Dome-to-neck |MED framersize  |Mean FVR (%, | Median neck coverage
Medina® Embolization Device 1ch () @y | rtlo (mm xcm) aswcn) rating
7.6x6.4x5.9 95 2,1 6x8 52.8 (40.9-64.6) 2
| Suy i 8.4x7.2x6.5 17,8 15 9x13 58.0 (46.3-69.7) |2
= Intra-aneurysmal flow velocity reduction after MED Suprclaoid Rrern e = s T
Implantatlonl 33‘6% (27'5_39'7%) Paraclinoid 7.7x8.1x8.1 144 1.8 8x10 Mrlﬂg—lg,d) LLS
i 7.4x8.4x6.7 14,2 25 8x10 58.5(41.9-75.1) |2
Terminus 7.9x6.3x7.3 203 1,2 8x10 22.2(-54-49.8) |15
Terminus 5.0x4.0x5.0 133 1,2 6x8 332(134-529) 225
Posterior 7.0x3.5x4.5 9.9 16 6x8 49.8(39.5-60.0) |15
10.8x8.5x7.5 219 16 8x10 31.7 (19.8-43.7) 2

+ Degree of flow disruption, correlated with
= Neck coverage (p = 0.42, 95% Cl: 0.21~0.59, p = 0.002)
= Neck area (p = -0.35, 95% Cl: -0.54~-0.13, p = 0.024)

Woven EndoBridge (WEB)

WEB-SLS
WEB-DL WEB-SL
Intrasaccular Flow Disruption in Intrasaccular Flow Disruption in
Acutely Ruptured Aneurysms: WEB Acutely Ruptured Aneurysms: WEB
* 47 patients with 52 aneurysms, 10 centers * Thromboembolic events, 4 of 52 (8%)
« Wide neck aneurysms at the bifurcation « Adverse events, 15 patients with 16 aneurysms
* No clinical impact

« Neck size >4 mm in 49 of 52 (94%) « 9, potentially related to the WEB procedure

. . « 5 protrusions
= Aneurysms size <10 mm in 45 (87%) + 3 thromboembolic events

« Adjunctive devices used in 8 of 52 (15%) « 1 perforations
« 2 perforations, caused by the wire or catheter

Liebig T et al. AJNR 2015
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Patient No. AN Location 2 Device Related Outcome (mRS Score) Clinical C
1 MCA TE Yes 0at8mo None
2 MCA TE Yes 3 (same as before SAH) None
3 PcomA TE Yes Oat3mo None
4 BA TE No 4at discharge® None
5 MCA TE No 3at2mo Yes
AcomA AN perforation No Yes
6 Pericallosal artery AN perforation Yes Oatlwk None
7 MCA AN perforation No 6 from initial SAH Unknown®
8 AcomA Induced spasm Unknown 6 from initial SAH Unknown®
9 MCA Induced spasm Unknown  Unknown Unknown
10 PcomA Infarction No 2at6mo Transient
n AcomA WEB protrusion Yes Oat6mo None
2 BA WEB protrusion Yes 0at8mo None
B MCA 'WEB protrusion Yes Oat3mo None
1 AcomA WEB protrusion Yes 0at25mo None
15 rMCA, IMCA, Dissect Vert rMCA branch partial occlusion  Yes Oat3wk None

Intrasaccular Flow Disruption in
Acutely Ruptured Aneurysms: WEB

* 4 patients, retreated
« Short-term follow-up in 25 of 39 patients
« complete occlusion, 15 of 25 (60%)
« residual neck, 5 of 25 (20%)
« residual aneurysm filling, 5 of 25 (20%)
« Short- to midterm imaging in 9 of 25 patients
« complete occlusion in 5 (55.6%)
« residual neck in 2 (22%)
« Residual aneurysm filling in 2 (22%)
*mRS score 0 to 2, 23 (49%)

WEB Treatment of Ruptured
Intracranial Aneurysms:
A Single-Center Cohort of 100
Patients

Van Rooij SBT et al. AJNR 2017

February 2015 — April 2017
242 ruptured aneurysms treated

Surgery 53 (22%)
Endovascular 189 (78%)

wide neck/vessels from sac 23

too small (< 1.5 mm) 7 Saccular aneurysms - coils 82
hematoma evacuation 6 - WEB 100
dumbbell aneurysm 5

rebleed after previous clipping 3 Dissections - flowdiverter 2
no endovascular access 3 - stent only 1
failed endovascular treatment 3 - PVOVAwith WEB 4
multiple aneurysms 2

wrapping of dissection i |

WEB sizes in 100 ruptured aneurysms

7mml 8 mm

9 mml 10mm 11 mm’

VIA 27

VIA 33

3T MRA follow-up of aneurysms treated with WEB

« Faraday shielding
« Flow within the braid of WEB will not be apparent on MRA.

= WEB compression
« Water hammer hemodynamic effect
« Thrombosis and organization — clot retraction
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Reference Aneurysm Status  Morbidity”  Mortality*
Coiling
Aocurysm e ™ pdmve et ATENA (2008) UnR 17% 1.4%
atent o Ptntaget _locaton_ Aneuysmsie Rupure MED Oter dvics i too " complatons ;
e e e = o HELPS (2008 UnhR = 08%
S et CLARITY (2011 R 37% 17%
o :
2 Mdleoged  MCA 95045 Mo 9Famer G 14l 69 25 None o GREAT (2017 UnR/R = 21%f
il et
Coamers 14 co, 46 Stent-assisted coiling
prsnidtiected
3 Middleaged  AcomA 53927 Yes Smm Filer DeftaPlush 10, 3mmx 6cm 46 None ) Piotin (2010) UnR/R 74% 46%
‘Dettaplush10, 2mm x 2am
DeltaPlush 10, 2x1cm MAPS (2014)° UnR/R 16% 23%
e A o S iy R ot Phan (2016 ) o izd
mion
proion. Intravascular flow diversion
5 Ml Mol 83658 Mo Smmfane  Adm3d ¥ w0
Sm Filler Aium 32 PUFS (2013)"* UnR 47% 08%
R —
7 Middleaged  MCA 55x8S Mo 6o Framer ST14;|HNWHM 70 Scepter C4110 0 Kallmes (2016 UnR/R 57% 33%
Dokt SAFE (2017)" UnR 20% 1.0%
Db 24t Intrasaccular flow disruption
Haffaf | et al. /A5 2018 Epub
Pierot (2017)'° UnR/R 30% 0.0%
Fiorella (2017)"” UnR/R 07% 00%
Complete Adequate
A Status i i
sl Flow Disruption - Conclusion
HELPS (2008 UnR/R 476% 85.5%
CLARITY (2011 R 30.4% 80.4%
MAPS (20147 UnR/R 21.1% 57.6% * WEB & LUNA in unruptured and ruptured aneurysms, not in
GREAT (2017 AR 52% 75% partially thrombosed aneurysms
Stent-assisted coiling » Medina, to reduce number of coils
MAPS (2014 UnR/R 45.7% 62.8%
Intravascular flow diversi P . . Sl
s oW e « Contour & Cerus, no publications yet; adjunctive to coils likely
PUFS (2013)%1 UnR 86.8% 94.3%
Brinjikj (2013"* UnR/R 76.0% —
Kallmes (2016)* UnR/R 85.5% —
SAFE (2018)"° UnR 733% 81.1%
Intrasaccular flow disruption
Pierot (2017)'° UnR/R 529% 79.1%
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Case 1. Clinical and radiologic characteristics of ruptured
vertebral artery dissecting aneurysms

Se-yang Oh, Yu Shik Shim, Dong Keun Hyun, Hyeonseon Park

Department of Neurosurgery, Inha University Hospital

Objective: Vertebral artery dissecting aneurysms (VADAs) are an uncommon etiology of nontraumatic
subarachnoid hemorrhage. Treatment of ruptured VADASs is technically challenging with potentially high
morbidity and mortality. The authors retrospectively evaluated the relationship between the clinical and
angiographic characteristic and outcomes of the ruptured VADAs.

Methods: A retrospective chart review was conducted for ruptured VADAs between 2007 and 2018 at our
hospital. Twenty patients (9 female; mean age, 51.8 years; Hunt-Hess grade: I-lll in 6, IV-V in 14) were
identified in this study. Treatment methods and outcomes were evaluated.

Result: All patients were treated by endovascular or surgical interventions; internal trapping using
endovascular treatment (n=15, 75.0%), stent assisted coiling (n=2, 10.0%), stenting for flow diversion (n=2,
10.0%) and surgical clipping (n=1, 5.0%). Twelve patients (60.0%) had an external ventricular drainage.
Eleven VADAs (55.0%) located distally at the origin of the posterior inferior cerebellar artery. Eleven involved
vertebral artery (55.0%) were dominant supply to basilar artery. Mean aneurysm width was 5.9 mm. The
modified Rankin scales (mRS) on discharge were 0-2 in 8 patents (40.0%), 3-5 in 2 patients (10.0%), 6 (death)
in 10 patients (50.0%).

Conclusion: Endovascular treatment of ruptured VADASs appears to be safe and effective. Unfavorable Hunt-
Hess grade was strong predictors of unfavorable outcomes.
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Case 2. Delayed rupture of fusiform middle cerebral artery
aneurysm treated with stent assisted coil embolization in
adolescent with previously STA-MCA surgery

Hee Sup Shin, Jun Seok Koh, Hak Cheol Ko, Seung Hwan Lee

Department of Neurosurgery, Kyung Hee University Hospital at Gangdong, Kyung Hee University College of Medicine

Objective: A 16-year-old male patient visited hospital with a symptom of altered consciousness after seizure-
like motion. Computed tomography (CT) showed acute subarachnoid hemorrhage, and CT angiogram
(CTA) and digital subtraction angiogram (DSA) showed a fusiform aneurysm on M1 segment of right middle
cerebral artery (MCA). He had been diagnosed with moyamoya disease and had an operation of STA-MCA
bypass surgery on right side hemisphere 10 years ago.

Methods: We performed stent assisted coil embolization for right M1 fusiform aneurysm. We used two LVIS
stents and three detachable coils. During procedure in-stent thrombosis was detected and MCA occlusion
occurred. After 0.5mg of intra-arterial tirofiban infusion, the occluded MCA was revascularized. The final
angiogram showed successful obliteration of aneurysm and patent MCA flow.

Result: The patient recovered to alert consciousness with left hemiparesis. The follow-up DSA after 40
days from hemorrhage showed small recanalization of aneurysm sac and patent MCA flow, and he was
discharged from hospital after 2 months of hemorrhage.

Conclusion: At 10 days after discharge, he revisited the emergency room with huge intracerebral

hemorrhage on right hemisphere, and was performed decompressive hemicraniectomy and hematoma
removal. He had severe disability of mRS 5.
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Case 3. Proper management of premature rupture with
thrombosed parent artery during coil embolization

Dae Won Kim

Department of Neurosurgery, Wonkwang University Hospital

Objective: Premature rupture and parent artery thrombosis are serious complication during coil embolization.

However, the treatments of these complications are opposite.

Methods: The author experiences the premature rupture with parent artery thrombotic occlusion

simultaneously during coil embolization.

Result: Premature rupture was not seen due to the parent artery thrombotic occlusion. However, the author
could not remove coil and microcatheter. The coil and microcatheter were removed by open craniotomy.

Aneurysm was obliterated by clipping. Intraoperatively, coil was knotting.

Conclusion: The treatments of premature rupture and parent artery thrombosis are opposite and difficult
when occur simultaneously. The neurosurgeon should be careful caution to prevent these complications.
Interventionist should keep in mind that some complicated cases are solved by surgical approach, despite

most of complicated cases can be solved by interventional method.
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Case 4. Missed wire perforation of tiny aneurysm arising from
fenestrated A1 segment during the endovascular approach to
ACOM aneurysm

Jun Kyeung Ko

Department of Neurosurgery, Medical Research Institute, Pusan National University Hospital

Objective: Vascular anomaly and aneurysmal formation of an anterior communicating artery (ACOM)
complex has often been reported. Because of such a complicated relationship between the vascular structure
and aneurysms, ACOM aneurysm is one of the most difficult aneurysms to treat among other common
anterior circulation aneurysms. We herein report a case of missed wire perforation of tiny aneurysm arising
from fenestrated A1 segment during the endovascular approach to ACOM aneurysm.

Methods: This case was a 77-year-old woman incidentally diagnosed with an unruptured left ACOM
aneurysm. Cerebral angiography revealed a 7mm-sized ACOM aneurysm with ACOM fenestration.

Result: During the endovascular treatment, contrast leakage from mid-A1 segment occurred as the microwire
passed through the left A1 segment, suspecting A1 dissection by microwire. ACOM aneurysm and A1
dissection were treated simultaneously with a Solitaire AB stent and coils using the waffle-cone technique. No
more bleeding has been observed sine the stent was deployed through the entire A1 segment. Immediately
after the procedure, the patient had recovered to a relatively good condition, but a rebleeding that occurred
two hours after the procedure worsened her condition. Repeated cerebral angiography confirmed that the
cause of the bleeding was a wire perforation of tiny aneurysm arising from fenestrated A1 segment, not A1
dissection. Despite immediate coil packing of fenestrated A1 segment and extraventricular drainage, she has
not regained consciousness to date.

Conclusion: Endovascular treatment for ACOM aneurysm requires more detailed evaluations of the
accompanying vascular anomaly and hemodynamics around ACOM to avoid complications.
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Case 5. The fate of the parent vessel partially occluded by the coil

Jong Yeon Kim, Chul-Hu, Jhin-Soo Pyen, Kum Whang, Sung-Min Cho, Jong Wook Choi

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

Objective: Many undesirable results occur during coil embolization. If the parent vessel is partially clogged,
insert stents or other rescue methods. However, if these methods are not possible, if the flow of blood flow
is good, then it is impossible to leave it incomplete. However, if you do so, you will not be able to make
an appointment for the remaining aneurysm and vessel. We report the 2-year follow-up results of partial-

occlusion vessels.

Methods: A 59-year-old female patient underwent a coil embolization plan for unruptured DACA aneurysm.
The waffle cone technique was used, but the stent was deployed too proximal and the frame coil was made
first, but the parent vessel could not be completely covered. The second coil collapsed the frame and a
portion of the distal parent vessel occlusion. | confirmed flow and finished the procedure.

Result: Follow-up TFCA was performed in 2 years. The vessel that had previously been partially occlusion
became hypoplastic. In the meantime, the patient did not have any neurological symptoms. The patient will

later receive additional treatment with a simple coil.

Conclusion: During the coil embolization, part of the parent vessel is occasionally occluded by a coil. If so, it
would be a one way to wait and see if the flow is not bad.
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Case 6. Aneurysm rupture after insertion of flow diverter stent

Sunjoo Lee, Oh Inho, Heeil Kang, JiHye Lee, Moonhee Han
Department of Neurosurgery, Veterans Health Service Medical Center

Objective: To report the experience of subarachnoid hemorrhage after flow-diverter stent implantation in the

management of a giant aneurysm of proximal basilar artery

Methods: A 64 - year - old woman visited our clinic with a leg weakness and dizziness. As a result, a
unruptured giant aneurysm was observed in the left side of the proximal basal artery, which is pushed to
the right side of the pontine bridge. A flow-diverter stent insertion was performed for the treatment. The
postoperative morbidity was the same as before the operation, and a very small cerebral infarction was
observed in the left cerebellum in the postoperative MRI. On the fourth day after surgery, the patient suddenly
complained of severe headache, and consciousness worsened to stupor. A large amount of subarachnoid
hemorrhage was observed on the brain CT. It was confirmed that the distal portion of the stent was inserted
into the aneurysm. It was speculated that the stent slipped and ruptured the wall of the aneurysm. Emergency
coil embolization was performed, but the patient eventually died.

Result: The cause of the movement of the stent can’t be clarified. First, the amount of blood flow into the
aneurysm decreases after the flow-diverter stent is installed, but the pressure on the distal portion of the
flow-diverter stent becomes stronger as the increasing amount of blood flow into the stent. Second, because
of the calcification of the basilar artery, It is assumed that the position of the stent was changed by acting in a

complex manner.

Conclusion: It is expected that this unforeseeable and unfortunate complication will be reduced if stent
insertion and coiling of the aneurysm in the cerebral aneurysm is performed, rather than just stent insertion.
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Case 1. This is disaster after incomplete occlusion of AVF

Jung Hyun Park

Department of Neurosurgery, Hallym University Dongtan Sacred Heart Hospital

Objective: To describe importance of complete occlusion of AVF. What kind of disaster would be happened
after incomplete occlusion of AVF.

Methods: 59 years old male patient was visited ER with loss of consciousness (semi-comatose) by
cerebellar ICH. After hematoma removal, AVF was found by DSA. Tried Onyx occlusion for AVF, and the
procedure was finished by incomplete occlusion.

Result: The neurological symptom was aggravated after the procedure, and the patient was expired.

Conclusion: Incomplete occlusion of AVF is dangerous and should try to occlude them perfecily.
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Case 2. Trans-cranial embolization with direct dural sinus
puncture at Hybrid operating room for failed or impossible
trans-arterial approach in Dural AVF

Ho JunYi, Jae Hoon Sung, Dong Hoon Lee, Seung Yoon Song
Department of Neurosurgery, St. Vincent’'s Hospital, College of Medicine, The Catholic University of Korea

Objective: Dural arteriovenous fistulas (DAVF) are rare entities, constituting 10-15% of all intracranial
vascular malformations. Trans-arterial or trans-venous embolization and surgical coagulation of draining vein
are preferred treatment options for DAVF. Recently, a combination of surgical and endovascular techniques,
including direct-puncture to feeder or large vein, has been described. So, we present two cases of DAVF
treated with trans-cranial approach by direct dural sinus puncture, in which ONYX embolization failed or could
not be attempted.

Methods:

Case 1 - A 67-year-old woman referred to our hospital due to symptoms like Gerstmann syndrome.
Transverse-sigmoid sinus DAVF was diagnosed by various imaging studies and ONYX embolization was
tried through the main occipital artery (OA) feeder, but failed due to its tortuosity of OA. And then, we tried
trans-cranial coil embolization with direct dural sinus puncture at hybrid operating room (OR). Procedure was
successful done and the patient was recovered well without complications.

Case 2 - A 48-year-old man transferred to our hospital for evaluation of seizure. Through the angiography,
transverse-sigmoid sinus DAVF identified as in case 1. In this patient, primary trans-cranial embolization was
performed through direct dural sinus puncture because the diameter of main feeder was too small and there
was no appropriate vessel to perform a trans-venous approach. Postoperatively, he recovered well.

Result: Recently, there are many multimodality treatment modalities including compression, trans-venous,
trans-arterial embolization, surgery, and radiosurgery. In our cases, trans-arterial ONYX embolization using
main feeder was failed or could not be attempted due to poor accessibility of main feeder. And then, we tried
combined coil embolization with trans-cranial approach using direct dural sinus puncture technique. This
technique is sometimes very useful when a traditional trans-arterial or trans-venous approach was failed or
impossible. Many neurosurgeons could successfully treated for DAVFs using trans-cranial approach, and it
will be easier if hybrid OR is secured.

Conclusion: Trans-cranial approach using direct dural sinus puncture technique could be an alternative way
to treat the DAVFs, when usual trans-femoral trans-arterial or trans-venous approach have failed, especially

in hybrid OR.
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Case 3. Challenging IA thrombectomy beyond DAWNSs trials

Tae-oong Eom, Soon-Chan Kwon
Department of Neurosurgery, University of Ulsan College of Medicine

Objective: We performed a retrospective review to evaluate the efficacy and safety of IA thrombectomy in
patients who underwent IA thrombectomy 24 hours after acute stroke.

Methods: We present two cases of delayed IA thrombectomy in a 61-year-old man with left-sided weakness
and in 56-year-old man with motor aphasia. In the first patient, right ACA/MCA, MCA/PCA border zone
infarction and ICA occlusion were observed. His symptoms worsened after 78 hours of stroke and clinical
mismatch was suspected. In the second patient, a small amount of infarction in the left cerebral hemisphere
and ICA occlusion were observed. Symptoms such as dysarthria and right hemiparesis deteriorated after
36 hours of stroke. Repeated MRI showed a slightly increased infarction core volume in both cases. IA
thrombectomy was performed to complete reperfusion (TICI Gr3) and the symptoms of both patients
improved.

Result: Our two cases are exclusion criteria for IA thrombectomy according to recent trial and

recommendation. Patients received IA thrombectomy and showed clinical improvement.

Conclusion: The DEFUSE-3 and DAWN trials demonstrated the efficacy of delayed IA thrombectomy for
16 and 24 hours, respectively. But our two cases could be expected to extend time window for more than
24 hours for highly selected patients, if there are clinical or imaginary mismatch. Of course, further studies
involving the control group will be needed.
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Case 4. The modified stent retrieval technique for distal
migrated embolus via controlling of unsheathing level

Hong Jun Jeon, Jong Young Lee
Department of Neurosurgery, Kangdong Sacred Heart Hospital, Hallym University College of Medicine

Objective: Although stent retrieval (STR) devices have demonstrated the promising benefit for patients with
acute large vessel occlusion (LVO), the procedural migration of embolic particle to the distal branch may be
a burden of vessel injury to achieve a successful recanalization. To resolve it with less risk, we described the
modified STR technique via controlling for unsheathing level of the microcatheter.

Methods: From January 2016 to February 2019, 11 (4.0%) of 273 with acute LVO stroke at the anterior
circulation occurred secondary migration into M2, M3 or A2, A3 branch. All migrated clot was accessed
by the modified retrieval technique. Radiopaque stent retrieval using Trevo XP 4/20 and Solitaire Platinum
4/20 was deployed within the clot by adjustment of covering range which delivery catheter was partially re-
sheathed after fully unsheathing.

Result: After the recanalization of primary LVO with 8~9Fr balloon guiding catheter, the secondary
distal vessel occlusion (DVO) has happened to M2/M3/A2/A3 in 4/3/2/2 patients (puncture to primary
recanalization, 35 + 4 min) and TICI (Thrombolysis in Cerebral Infarction) score was 2a in 7 patients and 2b
in 4 patients. All migrated DVO was successfully recanalized into TICI 3 (mean duration, 8 + 2 min) and has
not occurred procedural complication. A favorable functional outcome (MRS, 0-2) was achieved in seven
(63.3%) patients at 3 months.

Conclusion: Controlling of unsheathing level for retrieval stent is a simple modification of the STR. This
technique serves safe and effective recanalization in distal occlusion by a migrated embolus.
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Case 5. Intraprocedural in-stent plaque protrusion during
carotid artery stenting

Sang-woo Ha, Hak-sung Kim
Department of Neurosurgery, Chosun University Hospital

Objective: To report our case with plaque protrusion through stent struts that were treated successfully by
aspirtion using guiding catheter.

Methods: A 67-years old female visited our emergency room with the right hemiplegia occurred 2hours
ago. We confirmed the left ICA proximal occlusion due to severe stenosis. After emergency CAS, stenosis
of ICA improved, but carotid angiogram after procedure demonstrated a movable plaque protrusion from the
posterior wall of the carotid artery.

Result: We managed the plaque successfully by aspiration using guiding catheter. After the procedure, in-
stent plaque protrusion disappeared.

Conclusion: Aspiration thrombectomy can be effective option for the management of in-stent plaque
protrusion during the CAS.
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Free paper Il: "complication case" for ischemia & others

Case 6. Thrombectomy for superior sagittal sinus occlusion

Heejin Bae, Wonki Yoon, Tackhyun Kwon, Jonghyun Kim, Kyuha Jung

Department of Neurosurgery, Korea University Medical Center, Guro Hospital

60-year-old female visited emergency room for headache, left hemiparesis. Through CT, she was diagnosed
ICH at right parietal lobe. No arterial abnormality was observed by CT-A. As a further evaluation, DSA was
performed. SSS thrombosis was diagnosed and treated by aspiration. ICP was controlled well, but 5~6 hours
later, ICP became over 30. Recurrence of SSS occlusion was diagnosed by CT-perfusion. She was treated by
aspiration again, and had taken surgery for evacuation of hematoma to decompression. She has been taking
ICU care now.

Recurrence of SSS occlusion despite of use of anticoagulant.
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Case 7. Double overlapping stent implantation using LVIS blue
stents for a basilar artery aneurysm in a patient with vasculitis

Seung Pil Ban, O-Ki Kwon, Young Deok Kim

Department of Neurosurgery, Seoul National University Bundang Hospital

Obijective: Treatment of intracranial aneurysms associated with vasculitis is challenging.

Methods: A 20-year-old woman visited our out-patient clinic due to increasing the size of a basilar artery
aneurysm. She was diagnosed with subarachnoid hemorrhage 7 months ago at other hospital. On digital
subtraction angiography (DSA), irregular contour in right P1 branch was detected. During 5-month period of
observation, the right P1 lesion did not change, but aneurysmal outpouching change at distal basilar artery
(BA) was newly detected and the size slowly increased. In our hospital, vasculitis was confirmed on laboratory
tests and corticosteroid medication was started. One month later, she came back to our department with
complaint of severe headache. Brain MRA were performed and increased size of BA aneurysm was found.
We planned to continue medical treatment for vasculitis and perform coil embolization for dangerous portion
of the basilar artery aneurysm. Despite continued medical treatment for vasculitis, the size of the aneurysm
increased on 6-month follow-up MRA. We performed double stenting for the BA aneurysm using LVIS blue
stents.

Result: On 3-month follow-up brain MRA, the size of BA aneurysm decreased. She recovered well.

Conclusion: This case demonstrates the efficacy of flow diversion using double LVIS blue stents in select
patients with basilar artery aneurysms associated with vasculitis.

62



The 14™ Annual Summer Conference on Endovasular Neurosurgical Therapy

ASCENT 2019

Theme: for ascent beyond uncertainty

Breakfast seminar

El P

1. Usefulness of metal coverage for treatment of intracranial aneurysm

A

o9

cH)

2. Flow diverter for treatment of intracranial aneurysm RIAR(QIM|CH)

o=

3. Contact aspiration & stent delivery HARHSAH)



The 14™ Annual Summer Conference on Endovasular Neurosurgical Therapy

ASCENT 20!

4

gl

<

I

- ;Oﬁ
o
of of
T T
ol
o Tor
T
o =
X o]
o o
o o
T T
700 10
oAkl
T <<

1995
1999
2009

o

<r
oF)
__Oﬁ

=
__Oﬁ
=)
__oo
K
<

ol
orl
T
5
__o_|
o
1100
&
<H

1995-1996

ol

=1

K0
Ho

2000—2003
2003—-2005

2006—2007

2010—2014

64



Breakfast seminar

Usefulness of metal coverage for treatment
of intracranial aneurysm
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At present, cerebral aneurysm embolization is being developed into various treatment methods according to
the development of new device. The coil is more subdivided, and the product is suitable for each step of coil
insertion, and a coil for a higher packing density has been used. The stent used with Coil is softer than in the
past, the profile becomes smaller, and it is possible to deploy it more easily in the small artery, and the variety
of the stent becomes wider. The use of flow diverters (FD) is becoming increasingly widespread (although it
is difficult to use of FD in Korea). And also intra-saccular flow disrupter has recently been reported in many
clinical trials and recently passed the new medical technology evaluation of NECA, and it is likely to be

available soon.

Endovascular flow diversion, with the ability to reconstruct the parent artery, has been suggested as an
important addition to the endovascular treatment for the intracranial aneurysm and dissection.

Several articles have reported on the safety and efficacy of the FD which showed promising results. However,
there has been considerable pessimism with respect to the use of FD for posterior circulation aneurysms
because of its possible delayed complications, in particular perforator territory infarcts and delayed ruptures.
Additionally, the Korea's Ministry of Health and Welfare sets the indication of PED to treat adults with large or

giant wide-necked intracranial aneurysms and non-saccular lesions.

The low profile visualized intraluminal support (LVIS) stent (MicroVention Terumo, Tustin, California, USA), a
new device offering an option between conventional neurovascular stents and flow diverters, was designed
to improve the long term efficacy of endovascular treatment while avoiding impact on side branches. Its small
cell structure and high metal coverage were found to provide great protection across the aneurysm neck and
to improve flow diversion over other currently available coil assist stents.

It is well known that stent placement decreases wall shear stress in the aneurysm in proportion to the
number of overlapping stents. Therefore, multiple overlapping stents may be more effective for obliteration of
aneurysm than a single stent, and may also decrease the porosity of the stent construct and further promote
immediate thrombosis in the aneurysm. As the metal surface area coverage of the stent increases, the risk
of thrombosis from excessive neo-intimal growth increases. From another perspective, increasing the metal

coverage promotes the obliteration of aneurysm and dissection.

In this presentation, we will discuss the use of LVIS stents for the treatment of aneurysm through flow
diversion.
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Flow diverter for treatment of intracranial aneurysm
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Recent trend of flow diverter
Flow diverter for treatment of
intracranial aneurysm

+ Small cerebral aneurysms

* Ruptured cerebral aneurysms

* Blister or ruptured VA dissecting aneurysms

Practical use of flower diverte in Korea F/48, headache

» Majored re-growing aneurysms after coiling
* Large sized ICA aneruysms

» Vertebral dissecting aneurysms
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2"d coiling, Elvis junior stenting after coiling

2 months after 29 coiling

31 coiling, Elvis junior stenting (3months after 2nd
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5 months after 3™ coiling 8 months after 3™ coiling

Take home message F/61, ruptured large pcoma
aneurysm

+ Stent assisted coiling is not durable option in the
ruptured dissecting aneurysm

» Flow-diversion is inevitable in the treatment of re-
growing aneurysms

+ Cautious modulation of antiplatelet medication is
cardinal.

Fred 4.5x28

3 mon F/U

15 mon F/U
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1 week after Fred Take home message

» Do not use overlength flow diverter in
carotid siphon

Lt side weakness with dysarthria
* Flow dieverter; aspirin with pletaal

« 3+ aspirin mono

Infarction® X|& aspirin with effient
10mg

« SAXY aspirin with effient 5mg

M/78, unruptured ICA aneurysm

< Y22 OfFA]?

» Medication trend?
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8yr later, drowsy mentality with Lt hemiparesis (grade )

* Flowdiverter

Option?

* Bypass with trapping

+ Stent assisted coiling
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F/85, headache with ptosis

‘

Take home message

« Cautious use for stent length due to
shortage of stent
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M/33, severe headache

Take home message

+ Undersizing stenting will may have a
possibility of stent migration
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2013 Certification of Endovascular Neurosurgeon from Society of Korean
Endovascular Neurosurgeons (SKEN)
2015 Certification from Korean Society of Interventional Neuroradiolgy (KSIN)
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Contact aspiration & stent delivery

Modern evolution of endovascular mechanical thrombectomy can allow for faster and more effective
reperfusion for acute ischemic stroke (AIS) with large artery occlusion less than 24 hours. And early
successful reperfusion, which means fast and complete recanalization, and recently first pass effect (FPE)
have been correlated with favorable outcomes for AIS.

Current mainstreams for technical aspects for IA thrombectomy are stent retriever, suction thrombectomy,
and combined strategy. And there are many papers for comparison between stent-retriever and direct

aspiration.

| want to review the recent details of mechanical thrombectomy technique in each with UUH experiences.
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Case 1. First experience of transarterial Onyx embolization
for Spinal AVM

Yung Ki Park, Hae-Won Koo, Moon-Jun Sohn, Chae Heuck Lee

Department of Neurosurgery, Inje University, lisan Paik Hospital

Objective: | introduce the case of trans-arterial Onyx embolization for spinal arteriovenous
malformation(AVM) patients, which is my first experience of Onyx.

Methods: Twenty-six years old male presented with left lower extremity motor weakness (Grade lll), which
was started 4 years ago. He suffered for left side foot drop and impaired tandem gait, and visited to our
institution for second opinion. This patient had a history of surgical resection of intradural cavernous angioma
at the level of T6-T7, 15 years before at different institution.

Result: Spinal angiography and MRI revealed a spinal AVM located at T6-T7 level, which is fed by left T8
segmental artery. Trans-arterial Onyx embolization was performed via the single feeder. Nidus was properly
embolized by Onyx material and postop angiography and MRI revealed total obliteration of nidus and
disappearance of dilated adjacent vein. Regurgitation of Onyx material was noted at the feeding artery, but
fortunately procedural complication did not occur.

Conclusion: Spinal AVM with single large feeding artery was successfully treated with Onyx embolization.

Proper flow management such as lowering blood pressure or balloon- or coil-assisted embolization could
have been helpful to avoid Onyx regurgitation.
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Case 2. Areport on the experience of endovascular treatment
of a large aneurysm by a novice

Chang Hyeun Kim, Young Ha Kim, Sang Weon Lee

Department of Neurosurgery, Pusan National University Yangsan Hospital

Objective: This study reports the difficulties experienced in the endovascular treatment of cerebral

aneurysms more than 10mm.

Methods: We retrospectively analyzed data from all patients with ruptured or unruptured cerebral aneurysm
who underwent coil embolization between January 2018 and April 2019. We analyzed 23 patients with 23
large aneurysms using electronic medical records (EMR) and picture archiving and communication system
(PCAS) data

Result: Of eight unruptured patients, 1 patient was treated with Flow diverter (pipeline), 4 patients
were treated with stent assisted coil embolization(SAC), and the rest were treated with double catheter
technique(DCT). There was no specific clinical problem in unruptured aneurysms, and the 6 months
angiographic result was good. In 15 patients who were ruptured aneurysm, seven patients were treated with
SAC, seven were treated with DCT and one underwent simple coil embolization. Three patients died due to
severe vasospasm, increased ICH and hypoxic brain damage, respectively. Five patients were fully recovery
without neurologic deficit, and the remaining seven patients had neurological deficit. Case 1: A case of
rebleeding after stent assisted coil embolization. Case 2: A case of ruptured thrombosed A1 aneurysm. Case 3:
A case of MCAB aneurysm and M1 aneurysm treated with clip and coil.

Conclusion: In the treatment of large aneurysm, we need to establish a more sophisticated treatment plans
and treat the aneurysm carefully.
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Case 3. Treatment of blood blister-like aneurysms with
overlapping stents assisted coiling

Jaehyun Shim

Department of Neurosurgery, PMC Park General Hospital

Objective: The treatment of Blood Blister-like Aneurysms (BBAs) of the supraclinoid internal carotid artery

(ICA) is challenging because they are thin-walled and broad-based aneurysm.

Methods: In this report, we would like to share the experience of treating overlapping stents for 2 cases of
BBA.

Result: Both cases were subarachnoid hemorrhage patients with BBA rupture at a relatively young age of
50 years. Two BBAs were treated with overlapping stents and only one coil was used. Because the size of
both BBAs were so small that the entire length of coil could not enter the aneurysm. So. the remaining length
of the coil was attached to the parent arterial wall using a second stent. Of the two patients, the first patient
with initial Hunt-Hess grade 5 was expired. The other patient recovered with modified Rankin Score 0 and 6

months follow-up angiography revealed complete occlusion of the BBA.

Conclusion: Overlapping stents assisted coiling may be a good option for the treatment of BBAs.
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Case 4. Early rebleeding after coil embolization of ruptured
anterior communicating artery aneurysm

Jung-Jae Kim, Dong-Young Cho, Euikyo Seo

Department of Neurosurgery, Ewha Womans University Seoul Hospital

The 60-year old male patient visited the emergency room for mental change. The patient was diagnosed
as subarachnoid hemorrhage due to the rupture of anterior communicating artery aneurysm, which was
measured in 6 millimeters with an irregular shape and underwent coil embolization. The mentality of the
patient was improved immediately as nearly alert but has been altered on postoperative day 2. The follow-
up computed tomography (CT) revealed rebleeding mainly into cavum septum pellucidum, but serial
cerebral angiographies and magnetic resonance angiography (MRA) could not identify any evidence of
leakage from the coiled aneurysm or pseudoaneurysm. The patient recovered and returned to his daily life,
but still complains about cognitive dysfunction. We plan a short-term follow-up angiography for the coiled
aneurysm.
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Case 5. Vascular perforation during EVT of cerebral aneurysm

Bon-Sub Gu

Department of Neurosurgery, Gangneung Asan Hospital, University of Ulsan College of Medicine

Objective: A 65-year-old woman with hypertension presented with a subarachnoid hemorrhage. Her
condition was categorized as Hunt and Hess grade 2 and Fisher grade 3 based on CT scans. Angiography
showed a 4.0mm AComA aneurysm with daughter sac.

Methods: We describe the management of perforation during endovascular treatment of a ruptured AComA
aneurysm in a 65-year-old woman. The microcatheter and guidewire perforated the aneurysm after coil
detachment. Its cause was excessive tension applied to microcatheter. Mild extravasation was resolved soon
due to deposited coil mass. There were no adverse effects from the procedure.

Result: The patient was woken up, and her neurologic status was unchanged. Repeat CT showed no
evidence of extravasation and no new subarachnoid blood. f/u angiography performed 14 days after treatment
showed that the aneurysm remained closed, and the results of a neurologic examination were normal.

Conclusion: This report might be considered useful by some beginners. In a stable patient, use of a second

microcatheter to occlude a perforated aneurysm allows the endovascular therapist to leave the original
microcatheter in place.
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Case 6. Treatment of vertebral dissecting aneurysm with the
low-profile visualized intraluminal support (LVIS) device only

Young Ji Kim, Song Kyung Sun, Sung Yun Cho, Min Woo Baik

Department of Neurosurgery, Neurovascular Center, New Korea Hospital

Objective: Intracranial vertebral artery dissecting aneurysm (VADA) has been considered as a major cause
of subarachnoid hemorrhage (SAH) and ischemic stroke of the posterior circulation. As endovascular devices
have been developed, parent artery preservation has emerged as a reasonable technique. In our center, we
prefer using LVIS stent to facilitate flow diversion in treatment of VADA. Because of a flow diverting effect
which can promote thrombosis, we consider more potent antiplatelet agent such as prasugrel or ticagrelor.
The aim is to report my first case using a LVIS stent for the treatment of intracranial VADA.

Methods: A 39-year-old male patient visited our clinic with severe headache. CT angiography showed a 9mm
sized fusiform dilatation at right V4. Diagnostic angiography was performed to confirm dissecting aneurysm.
Pretreatment with aspirin was initiated on admission day and a loading dose of prasugrel was administered
2 days before treatment. The case was treated using a triaxial system of a proximal Shuttle, an intermediate
catheter, and a standard 0.021” microcatheter. LVIS stent was deployed to cover the entire lesion.

Result: LVIS stent deployment for VADA was successfully performed without any procedure-related
complication. Immediately after procedure, symptom of the patient was totally improved. Follow-up CT
angiography revealed obliteration of the dissecting aneurysm.

Conclusion: As the treatment of intracranial VADAs is considered high risk owing to the presence of

perforating branches, most operators advocate the use of the smallest number of stents. A single LVIS stent
can be a good option for treatment of VADA.
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Case 1. Reuse of Neuroform Atlas stent by reloading technique

Young Min Park, Jong Hyeon Mun, Hyun-Jean Jeong, Jun Seob Lim
Department of Neurosurgery, Kwangju Christian Hospital

Objective: Neuroform Atlas stent is a combination of open cell and closed cell type stent that is self-
expandable. The stent is useful when stent assisted coil embolization is practiced. However, it sometimes
is hard to deploy at a desired site if the vessels are curved. Withdrawals can occur when the tension
of microcatheter Is being released or the Neurofrom Atlas stent is being spread from distal tip of the
microcathter. It is hard to navigate the microcather, that is loaded with Neurofrom Atlas stent, to the right site
in the cases mentioned above. This paper will introduce the technique that reloads Neuroform Atlas stent to
the micocatheter in such difficult situations.

Methods: The two cases that we successfully deployed stent by realoding Neurofrom Atlas stent will be
discussed in this report.

Result: The method enabled us to reuse Neurofrom Atlats stent when the stent had to be disposed due to
the withdrawal of the microcatheter.

Conclusion: The reloading technique of NeuroFrom Atlas stent is a useful way to reuse NeuroFrom Atlas
stent.
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Case 2. Ruptured Pcom artery aneurysm combined with large
pseudo-sac in old lady

So Yeon Kim
Department of Neurosurgery, International St. Mary's Hospital

Objective: A seventy-five-year-old female patient visited an ER through ambulance. Her initial neurologic
exam revealed semicomatous mental status with blown pupils. Emergent CT angiography showed Posterior

communicating artery aneurysm with additional sac connected to Pcom aneurysm.

Methods: Her cerebral angiography revealed ruptured Pcom artery aneurysm with pseudo-sac in
posterolateral direction, sized as 9.5 mm and 14mm, respectively. The aneurysm was planned to coil due to

the patient's poor clinical condition.

Result: During the coil embolization, the contrast agent of the previous angiogram did not disappear
even after a few minutes. The embolization was conducted with a double-catheter technique. During the
embolization, some coil loops were protruded from true aneurysm toward pseudo-sac, but it did not seem to

occur an intraoperative rupture.
Conclusion: The procedure ended without further events, but the patient underwent decompressive

craniectomy due to subdural hematoma resulting midline shift. Despite all the measures with open surgery
and ICU cares, the patient deteriorated further and further and passed out after four days.
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Case 3. A2 dissecting rupture treated with stent

Sang Kyu Park

Department of Neurosurgery, Gangnam Severance Hospital, Yonsei University

Objective: 85-year old female visit emergency room (ER) due to stuporous mental change. Computed
tomography (CT) showed subarachnoid hemorrhage (SAH) of Fisher grade 3. However, there was no definite
aneurysmal sac on computed tomographic angiography (CTA). We performed digital subtraction image (DSA)
and there was irregular stenosis and dilatation at left anterior cerebral artery (ACA, A2-3). We diagnosed as
ACA dissection rupture.

Methods: We considered several therapeutic option as dissecting segment occlusions, flow diversion, bypass
including just observation. However, occlusion therapy We decide to stent deploy at dissecting segment
for flow diversion effect and dissecting wall stabilization. Dissecting length was long and we deployed two
stents (two LVIS Jr stent). After the stent-deploying, dual antiplatelets (aspirin, clopidogrel) were loaded and
dispensed daily.

Result: At immediate post-procedure, there was no further SAH, in stent thrombosis or occlusion. The patient
was stable until 10 days. However, 12th day post-operatively she suffered right leg weakness. CTA was done

and left ACA territory infarct was seen.

Conclusion: In the case of dissecting aneurysm rupture, flow diversion with multi-stent can be a good
treatment modality. However, we always have to be cautious about occlusion or rebleeding.
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Case 4. Optimal microcatheter steam shaping for A3 frontal
branch origin aneurysms

Hyon-Jo Kwon, Hyoung Soo Byoun, JeongWook Lim, Hyeon-Song Koh

Department of Neurosurgery, Chungnam National University Hospital

A 56-year-old female patient presented with a headache that started two days ago. Brain CT showed
subarachnoid hemorrhage mainly in the medial side of the left frontal lobe. In CTA, small aneurysms were
found at the frontal branch origins of both ACA A3 segment and left MCAB. The right one of the ACA A3
aneurysms was relatively large and had basal outpouching on the dome. Coil embolizations were performed
on two A3 aneurysms. While the coils were filled to a state where the dome contrast filling was not found
including basal outpouching on the right one, the left side embolization was ended with delayed dome filling
due to unstable microcatheter tip positioning. No dome filling was observed in the 2 coiled A3 aneurysms on
TOF MRA performed two days later. In the skull X-ray which was performed again at 4 months after surgery,
however, there was a change in the shape of the left A3 aneurysm coil mass. TOF MRA was performed again
and recurrence of aneurysm findings were confirmed. Emergency coil embolization was performed. Several
preshaped and steam shaped microcatheters were attempted including preshaped 'S' without success,
Finally, stable microcatheter selection was achieved by tip shaping using '8' shaped mandrel. Thanks to stable
microcatheter selection, four detachable coils with 8cm lengths in total were able to be filled to the dome.
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Case 5. Is giant AVM curable using maximum endovascular
embolization and subsequent nidus removal?
A case report and literature review

Dong-Kyu Jang, Byung Hoo Moon, Kang Min Kim, Kyung-Sool Jang

Department of Neurosurgery, Incheon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea

Objective: Treatment of giant arteriovenous malformations (AVMs) still remain challenging. Recent progress
of endovascular devices can make this lesion treatable through maximization of preoperative embolization.
Here, we report a giant parietooccipital AVM case treated with staged Onyx embolization subsequent to
nidus removal.

Methods: A 53-male patient presenting with headache, syncope, visual disturbance and declined cognition
visited at our clinic. Left giant parietoccipital AVM (>6cm) was identified with multiple feeders of left middle
cerebral artery (MCA), posterior cerebral artery (PCA), anterior cerebral artery (ACA), and middle meningeal
artery (MMA), and superficial drains rendering Spetzler-Martin Grade 4. Two-staged Onyx embolizations
using Sofia distal access intermediate catheter, Apollo detachable micro catheter, and Scepter C dual
lumen balloon catheter were performed leading to subtotal occlusion of AVM nidus with small amount of
subarachnoid hemorrhage.

Result: Surgical removal of remnant AVM nidus was conducted without complications. AVM total occlusion
was confirmed on catheter angiography. He discharged without new neurologic deficits.

Conclusion: Giant AVMs are still very difficult to treat but may be safely cured with maximum endovascular

embolization and subsequent nidus removal. A prospective multicenter study may be necessary to elucidate

whether maximum endovascular embolization with or without nidus removal is effective and safe.
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Case 6. Surgical exposure of the vertebral artery for
endovascular access in hybrid operating room

Jong Young Lee, Hong Jun Jeon, Jong Hwa Park
Department of Neurosurgery, Gangdong Sacred Heart Hospital, Hallym University

Objective: Endovascular procedure is a desirable treatment options for neurovascular lesions of posterior
circulation. However, endovascular access is occasionally prohibited by tortuosity of proximal vertebral artery
(VA), aortic arch or stenosis of VA ostium. One strategy in such instances involves surgical exposure of VA for

endovascular access.

Methods: We describe a creation of endovascular access via surgical exposure of VA to overcome
anatomical difficulties hampering distal access to the VA through the transfemoral approach.

Result: Surgical exposure of VA was performed on 5 patients with cerebral aneurysm (n=4) and symptomatic
stenosis of VA ostium (n=2). Four patients were female; one was male. Ages ranged from 73 to 82 years (mean:
76.4 years). Surgical exposure was usually done beyond the tortuous segment of VA. After endovascular
access was provided, coil embolization was performed for cerebral aneurysms. Balloon angioplasty and
stenting was done to treat the stenosis of VA ostium. Puncture site was closed by direct suture using 7-0

prolene. All procedures were completed without any adverse events.
Conclusion: Endovascular access via surgical exposure of VA can be valuable tool as an alternative for

patients in whom the femoral route does not allow the navigation and stabilization of guiding catheter into the

proximal segment of VA.
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1. Coil stretching during endovascular rescue therapy using
snhare device for intraprocedural protruded coil: A case report

Tae Gon Kim', Sang Heum Kim? Dong Ik Kim?
Department of 'Neurosurgery, Neuroradiology, CHA Bundang Medical Center, CHA University School of Medicine

Objective: This report describes a case of coil stretching during endovascular rescue therapy using snare
device for intraprocedural protruded coil while the endovascular coiling for unruptured left internal cerebral
artery-supraclinoid aneurysm. The rescue therapy using snare device was eventually successfully done.

Methods: A 56-year-old man was admitted to our hospital complaining of headache for 2 months.
Neurological examination showed no focal neurological deficits. A brain computed tomography and
conventional cerebral angiography showed unruptured left internal cerebral artery-supraclinoid aneurysm
with a size of about 5.5mm, which had a relatively small neck.

Result: We planned to perform a endovascular coil embolization. After three coiling was done, the fourth
coil was tried to be packed into the aneurysm. During the procedure, the third coil was partially protruded
into the lumen of the left distal ICA, so we stopped the fourth coiling. Prowler Select Plus microcatheter was
inserted into the left internal cerebral artery-M1 division. We tried to capture and withdraw the protruded
coil using Snare (2 mm) catheter. During the procedures, the stretching of the captured coil occurred. The
partially protruded coil was successfully captured and removed because the stretching was partial one.
Two more coils were packed into the aneurysm via new microcatheter. In conclusion, four coils packing was
successfully done and short-time follow-up angiography revealed no abnormal findings. The patient showed
no neurological deficits and was uneventfully discharged several days later.

Conclusion: Coil protrusion during endovascular coil embolization procedures can occur. This coil protrusion
could result in from minor flow alterations to thromboembolic complications. Snares microcatheter is one of
the good rescue methods. However, the coil stretching or breakdown can occur during the capturing because
the snare was very sharp. Therefore, procedures should be gently performed.
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2. Complications during and after coil embolization
with SAH patients

Jung Hyun Park

Department of Neurosurgery, Dongtan Sacred Heart Hospital

Objective: To describe complications during and after coil embolization with SAH patients.

Methods: One case is for ischemic complication after coil embolization. SAH patient with left Pcom and
right MCAb. Coil embolization was done for both sides. and right MCA infarction was detected after coil
embolization. The other is SAH with Acom. Complication is related premature rupture with frame coil. Rapidly
coil embolization was done with hematoma evacuation.

Result: Both patients were discharged without neurological deficit.

Conclusion: Rapid treatment is needed for hemorrhagic complication, and proper treatment is needed for
ischemic complication.

97



The 14™ Annual Summer Conference on Endovasular Neurosurgical Therapy

ASCENT 2

3. A ruptured giant basilar tip aneurysm with mass effect
treated with stent-assisted coil embolization: A case report and
literature review

Dong-Kyu Jang, Byung Hoo Moon, Kang Min Kim, Kyung-Sool Jang

Department of Neurosurgery, The Catholic University of Korea, Incheon St. Mary's Hospital

Objective: Ruptured giant basilar tip aneurysms with mass effect are still challenging to treat. We here
report the patient who had a devastating ruptured giant basilar tip aneurysm treated with stent-assisted coil

embolization.

Methods: A 68-female patient who had been diagnosed with a ruptured giant basilar tip aneurysm
compressing both thalamus and midbrain involving both PCAs and SCAs at China was referred to our clinic
presenting with severe headache and confused mentality. Endovascular occlusion was planned for prevention
of rebleeding using single-stent or Y-stent assisted coil embolization or Waffle cone technique.

Result: Super-selection of left PCA was failed and Waffle cone technique was adopted. Aneurysm occlusion
was achieved with Raymond-Roy class Il without intraoperative complications. However, after procedure, her
mentality did not gain recovery. Brain MRI showed bilateral thalamic and midbrain edema from aneurysm
mass effect without acute infarction. Due to hydrocephalus, VP shunt was conducted at postoperative day 3.
Her family did not want her to take further treatment. She was transferred to local rehabilitation center. At the
4-month follow-up, her outcome was modified Rankin scale 4.

Conclusion: Ruptured giant basilar tip aneurysms with mass effect are still challenging to treat with either

endovascular or surgical modality. Endovascular occlusion with flow-diversion may be considered for this
devastating lesion.
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4. Endovascular coil embolization of SAH d/t basilar top dual
aneurysms ruptured during vertebroplasty: A case report

Hyungsug Oh, Hyosang Lee, Munsul Yang

Department of Neurosurgery, Serim General Hospital

Objective: To report a case of SAH due to basilar top dual aneurysm ruptured during vertebroplasty.
Percutaneous vertebroplasty is rapidly being incorporated into the portfolio of spine surgeons and
interventionists for treatment of painful fractures in the spine column with benign and malignant pathologies.
Although this percutaneous technique is a less invasive and maximally effective to the patients of spine
compression, several procedure-related complications affecting the spine and its neuromusculatures, and
extraspinal organs have been reported. There is very rare report that describes the case of intracranial
hemorrhage as complication of the Percutaneous vertebroplasty.

Methods: A 79-year-old female suffer from back pain due to recent compression fracture T12. So, percutaneous
vertebroplasty was planned as a routine for T12 level. During procedure, under electrocardiograhy monitoring,
arterial blood pressure, respiratory rate, and oxygen saturation were also checked and recorded regularly. After
local lidocaine injection, when the needle insertion and cement injection, she suffered from pain. And then patient
SBP was checked over 200mmHg. After she complained severe headache, her mental status changed to drowsy.
The brain computed tomography (CT) scans immediately taken after procedure revealed diffuse subarachnoid
hemorrhage (SAH) at basal cystern and cerebellar tentorium. The head and neck CT angiography was checked.
The dual aneurysm was noted at basilar top and left proximal PCA(proximal P1 segment). So, VA angiography
and endovascular coil embolization was planned for dual aneurysms at basilar top and left proximal PCA under
the general anesthesia. The endovascular coil embolization of dual aneurysms was successfully.

Result: Three days after endovascular coil embolization, the patient mental status changed from alert to
drowsy. And right side motor weakness was noted. So, brain MR diffusion checked, and multiple acute
infarction at cerebellar and cerebral hemisphere was reported. After a month of conservative treatment, the
patient mental status and right side motor weakness was improved.

Conclusion: The Percutaneous vertebroplasty is generally a safe and effective procedure to control pain
associated with fractures of the spinal column. With the increasing popularity of Percutaneous vertebroplasty,
it is anticipated that more cases of intra- and extraspinal complications will be seen. Particularly for the
cerebral unruptured aneurysm patients, we recommend that this procedure is only done under intensive
cardiopulmonary monitoring, with blood pressure control and adequate sedation and analgesia.
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5. Delayed rupture of middle cerebral artery aneurysm after
flow diverter treatment

Jong Un Moon, Myoung Soo Kim

Department of Neurosurgery, National Medical Center

Objective: Flow diverter stent is a good treatment modality for complex aneurysms that are difficult to treat
with conventional treatments. However, the flow diverter stent is time consuming to complete occlusion of the
aneurysm, unlike conventional treatment, and consequently there is a risk of complications. We report a case
of a patient with delayed aneurysm rupture after flow diverter stent treatment.

Methods: The patient was a 74-year-old woman who underwent flow diverter stent treatment with middle
cerebral artery(MCA) aneurysm at another hospital 9 months ago. The consciousness at the time of admission
was semicoma state, and large amount of subarachnoid hemorrhage(SAH), intraventricular hemorrhage(IVH)
and intracerebral hemorrhage(ICH) of Fisher grade 4 were confirmed by computed tomography(CT). Cerebral
angiography showed that the aneurysm was located at the M1 of the MCA, the neck was 8.60 mm, the dome
was 9.89 mm, and the longest diameter was 12.17 mm. Because of the effect of flow diversion, partial thrombus
was found inside the aneurysm and the contrast was stagnated. The flow diverter was located from the
beginning of the ophthalmic artery to the end of M1 of MCA.

Result: Because of the difficulty of accessing the aneurysm due to the flow diverter, we decided to perform the
operation. Because the proximal end of the flow diverter starts at the ophthalmic artery, bypass and trapping are
not performed. Pterional approach with wide craniectomy was performed. Because of the flow diverter, proximal
control using a temporary clip was not possible. The diameter of the aneurysm was so large that the clip did
not open sufficiently. A clip was inserted only after the diameter of the aneurysm was reduced using a Bulldog
vascular clamp. Sugita 18mm slightly curved clip and 12mm bayonet clip were used. After clipping, the flow into
the aneurysm was completely blocked. There were no complications during the operation and the operation was
completed successfully. However, because of large amount of hemorrhages and high intracranial pressure levels
from the time of admission, active treatment was performed postoperatively, but the patient died after 4 days.

Conclusion: Unlike aneurysmal neck clipping or aneurysmal coil embolization, flow diverters require time to
complete occlusion of the aneurysm. Because lethal complications like aneurysm rupture may occur before
the complete occlusion of the aneurysm, careful observation is needed. The use of Flow diverter with coil is
one of the best techniques to reduce the time required for aneurysm occlusion.
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6. Diffuse alveolar hemorrhage after coil embolization of
unruptured intracranial aneurysm

Sung Tae Kim', Young Gyun Jeong', Hae Woong Jeong®

Department of 'Neurosurgery, “Radiology, Inje University Busan Paik Hospital

Objective: When we treat an intracranial aneurysm, we should consider not only the aneurysm itself, but also
possible complications. Here, we introduce the case that mortality occurred after coil embolization because of

complications.

Methods: A 66-year-old male patient presented with unruptured A-com aneurysm. He had been recently
diagnosed with Parkinson’s disease. We performed coil embolization of the aneurysm using stent jailing

technique.

Result: At the moment of final coil re-adjustment, intra-procedural rupture occurred, and then we found
protrusion of the microcatheter into the subarachnoid space. We occluded the rupture point, and 1 week-
follow-up angiography revealed stable occlusion of the aneurysm. At the moment of letting him discharge from
the hospital, we realized the patient began to hemoptysis from the day before. Diffuse alveolar hemorrhage
occurred. Next day, the bloody sputum increased, and it progressed to acute respiratory distress syndrome in
just two days. He was dead, despite the 3-week intensive care unit treatment.

Conclusion: The physician who treats intracranial aneurysm should try to be prepared to any possible

complication, even if it seems never happen to me.
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7. Stent retriever thrombectomy for acute MCA occlusion

Hyun-Jean Jeong
Department of Neurosurgery, Kwangju Christian Hospital

Objective: To describe my first experience of Stent retriever thrombectomy for acute MCA occlusion using
Solitaire stent.

Methods: A 77-year-old man visited the ER with decreased consciousness and NIHSS 17. Computerized
tomography angiography(CTA) and magnetic resonance image(MRI) showed right basal ganglia infarction
with right middle cerebral artery occlusion. The last normal time was one days ago. Digital subtraction
angiogram(DSA) revealed right M2 inferior division occlusion. Thus, we planned to perform stent retriever
thrombectomy using Solitaire stent(Solitaire Platinum 4*40).

Result: Recanalization (TICI grade 3) was achieved successfully at first trial and post-procedural
intracerebral hemorrhage did not occur.

Conclusion: Even if the last normal time is not correct, successful recanalization was strongly associated

with the good outcome.
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8. Endovascular trapping of direct carotid-cavernous fistula

Sanghyuk Im', Youngwoo Kim?

'Department of Neurosurgery, The Catholic University of Korea, Eunpyeoung St. Mary's Hospital,
?Department of Neurosurgery, The Catholic University of Korea, Uijeongbu St. Mary's Hospital

Objective: 45 years old patient presented with ophthalmosis after traffic accident. Digital subtraction
angiography showed post-traumatic carotid-cavernous sinus fistulae (CCFs)

Methods: Most traumatic CCFs can be treated by transarterial balloon embolization or coil occlusion of the
cavernous sinus with preservation of the parent artery, but in a few patients this approach is not possible. Some
traumatic CCFs are occasionally incurable without parent vessel sacrifice. Authors used 2 microcatheter and
occluded the ICA from just below of ophthalmic artery with coils.

Result: We treat a patient with a large high-flow shunt successfully by trapping the fistula using coil
embolization. Ophthalmic artery was secured and filled by contrast at vertebral artery injection.

Conclusion: Endovascular trapping could be alternative treatment option for treatment of direct carotid-

cavernous fistula for selective cases.
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9. Extracranial internal carotid artery aneurysm: My first case

Won Joo Jeong, Rasun Kim, Hyoung Seok Kim
Department of Neurosurgery, Osan Hankook Hospital

Objective: Extracranial internal carotid artery aneurysms are uncommon lesion, and There is no treatment
guideline or expert consensus for the management ill today. We report a case of dissecting aneurysm in

cervical internal carotid artery with a pseudolumen.

Methods: A 57-year-old man was present with headache after head trauma. Brain computed tomography(CT)
was performed and focal traumatic subdural hematoma, epidural hematoma, cerebral contusion were
identified. Although follow up Brain CT showed improvement of hemorrhage, the patient complained of
sustained headache without focal neurologic deficits. Brain CT angiography showed dissecting aneurysm in

left cervical internal carotid artery with a pseudolumen.
Result: We decided to treat such aneurysm to relieve symptom and prevent thromboembolic complication.
The patient was managed with stent assisted coil embolization after three months later from head trauma

without serious complication.

Conclusion: Regard endovascular therapy there exists no significant experience in the treatment of this kind
of aneurysms, but in selected patients, can be an excellent option, with satisfactory outcomes.
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10. Carotid artery stenting in Internal carotid artery severe
stenosis; My first case in endovascular treatment

Hak-sung Kim, Sang-woo Ha
Department of Neurosurgery, Chosun University Hospital

Obijective: To report my first case of carotid artery stenting (CAS).

Methods: A 52-year old male visited our emergency room with the dysarthria occurred 1 hours ago. CT
angiography demonstrated severe stenosis at the proximal internal carotid artery(ICA). He was immediately
taken for angiography and underwent carotid artery stenting.

Result: Carotid angiography demonstrated 84% stenosis of left proximal ICA [North American Symptomatic
Carotid Endarterectomy Trial (NASCET) criteria]. After balloon angioplasty, stent was deployed over the lesion

successfully.

Conclusion: Carotid artery stenting(CAS) appears feasible and safe endovascular treatment, with few major
complications.
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11. Renal bleeding after use of Perclose

Jae Won Park

Department of Neurosurgery, The Catholic University of Korea, Bucheon St. Mary’s Hospital

Objective: Femoral artery hemostasis is often performed perclose proglide after DSA with femoral approach.
I would like to explore the risk of vessel suture using perclose proglide, which is sometimes thought to be a
simple procedure. How to prevent it, by sharing the experience of renal artery bleeding due to perclose.

Methods: A 57-year-old woman, UIA paraclinoid Lt., underwent stent-assisted coil embolization in 2019-
04-01. After embolization and transfer ICU, she complaint It. flank pain. Neurosurgery resident found blood
pressure decreased, under 80. Abdominal CT was performed as an emergency. CT finding was active
bleeding in the lower pole of LK with a large amount of perirenal and pararenal hematoma. The patient
underwent an emergency renal angiogram by radiologist. There is a rupture of the branch artery at the lower
pole on the angiogram and contrast extravasation is observed. After entering the branch with microcatheter,
embolization was performed using concerto 2mm * 4cm. 3 days after, follow up renal angiography was
performed. Fortunately, there was no renal bleeding. Patient is discharged without any complication.

Result: | did not confirm the wire run using radiation when | inserted the guidewire through the sheath into
the artery before using the perclose proglide. The wire entered the renal artery and damaged the renal pole.
If it had not been found and treated early, it might have had to undergo renalectomy. Fortunately, the resident
did not overlook it and was able to quickly find it and cope early.

Conclusion: In all endovascular procedures, wires should always be checked with radiation when inserted
into the patient's body.
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12. Treatment for recanalization distal ACA aneurysm after
endovascular treatment

Jung Hyun Park

Department of Neurosurgery, Hallym University Dongtan Sacred Heart Hospital

Obijective: To access endovascular treatment for recanalization of ACA aneurysm after coil embolization.
Methods: Two cases were reported. All case was for subarachnoid hemorrhage with distal ACA aneurysm.
First case was SAH with distal ACA, and done by simple coil embolization. The aneurysm was recurred after
6 months, and treated by stent assisted coil embolization. Second case was also SAH with distal ACA, and
treated by stent assisted coil embolization. After 5 days, the aneurysm was showed recanalization, and treated
by additional stent assisted coil embolization.

Result: Distal ACA ruptured aneurysm is relatively considered with high recanalization.

Conclusion: Additional stent assisted coil embolization is effective method for recanalization ACA aneurysm.
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13. Migration of radiopaque marker of the FlowGate2™ Balloon
Guide Catheter during the mechanical thrombectomy

Won Huh

Department of Neurosurgery, Hanil General Hospital

Objective: During endovascular intervention we use many kinds of instruments and careful understanding of
the structure of them is essential for the safe and successful result.

Methods: After utilization of an intermediate catheter as an aspiration catheter, combined stent-retriever plus
aspiration thrombectomy approach has become one of the most popular techniques for the reperfusion of
large artery occlusion. And also balloon guide catheter is one of the most preferred tools for the treatment of
acute ischemic stroke.

Result: Herein we report migration of radiopaque marker of the FlowGate2™ Balloon Guide Catheter during
combined stent-retriever plus aspiration thrombectomy approach. And we proposed the mechanism of that

event.

Conclusion: During mechanical thrombectomy very rare complication, migration of radiopaque marker of the
FlowGate2™ Balloon Guide Catheter, could take place.
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14. Differential diagnosis report — Intracranial dural
arteriovenous fistula mimicking pontine glioma

Sei-yun Yang, Young-woo Kim, Jae-jeon Sheen
Department of Neurosurgery, The Catholic University of Korea, Uijeongbu St. Mary’s Hospital

Objective: Intracranial dural arteriovenous fistula(ICDAVF) is rare disease. There are 5 cases per 100,000
adults per year. ICDAVF increases the risk of intracranial bleeding and also causes non-hemorrhagic neurologic
symptoms. And ICDAVF can be difficult to distinguish from tumors, inflammatory diseases, degenerative
diseases and infectious lesions in their diagnosis.

Methods: As a method for diagnosing ICDAVF, CT-scan, MRI and Digital subtraction angiography can be used.
The author obtained a clue from two CT-scan and two MRI trials. Ponto-cerebellar ICDAVF was diagnosed after
DSA was performed.

Result: Case report: A 66-year-old woman with no underlying disease visited. The patient visited neurology
and ENT with dizziness that started four months ago, and was treated with BPPV diagnosis, but the symptoms
persisted, and MRI diffusion and C T angio scan were performed two months ago. No lesions were observed
in the imaging findings, so preservation treatment was maintained afterwards. Then, tinnitus and Rt. side
weakness occurred, and CT angio scan was followed up. Low density lesions of the left pons and cerebellum,
and tortous, elongated veins were observed. And left transverse sinus and sigmoid sinus were not observed.
Additional MRI was performed, and high signal on T2 & FLAIR, enhancing T1 lesions were observed in Lt.
pons and cerebellum. DSA was performed to distinguish between pontine glioma and ICDAVF. ICDAVF, which
is mainly fed in Lt. occipital artery branch is diagnosed. ICDAVF was drained into Rt. transverse sinus. Feeder
was also observed in post. auricular artery and MMA. The onyx embolization through Lt. occipital artery was
planned. Using 6Fr. STR envoy, Apollo M. catheter, Chikai 10 wire, onyx embolization has done. Tinnitus and Lt.

side weakness symptoms improved since then.

Conclusion: There are CT angio scan, MRI, DSA as a method for diagnosing ICDAVF. The ICDAVF of pons is
similar to the pontine tumor in CT and MRI, requiring attention.
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15. Unexpected pulled down stent migration while using the
through stent technique (Neuroform Atlas Stent)

Gwangtae Park, Jonghoon Kim, Chulhoon Chang, Youngjin Jung

Department of Neurosurgery, Yeungnam University Medical Center

Objective: When attempting through the stent technique in the stent assisted coiling, there is as risk of the
distally stent migration due to the microwire or microcatheter. However, we had never seen a case in which
a stent pulled down (proximally) in the literature review. We would like to report a stent migrated downward
(proximally migrated stent).

Methods: A 79-year-old female patient was admitted with a wide neck aneurysm of the middle cerebral
artery. The stent-assisted coil was designed to be saving the incorporated branch. With jailing technique, one
microcathter was placed in the sac, then the Neuroform Atlas stent was deployed, and another microcatheter
was delivered with the through the stent technique for double microcatheter technique. During the re-cross
the stent the distal migration was observed. We try removal of the microwire and microcatheter. At the
moment of puling the microcatheter and microwire to remove, the existing stent was pulled downward. In a
second attempt, the aneurysm coiling was finished moving the microcatheter into the aneurysm. The patient
had a cerebral infarction result in left side motor weakness, can walking with cane.

Result: The patient was neurologically compromised by unexpected pulled down stent migration. Distal stent
migration may occur occasionally, but proximal migration is the first experience reported.

Conclusion: Physician may remember that unexpected events may occur, and we think that more attention
well be needed when doing something. Other reader may wish to remember that this can happen.
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