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1. General aspects of neuroendovascular approaches
2. Aneurysmal coiling

3. Carotid stenting and Mechanical thrombectomy
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. Course Introduction

LEE o) 2R

Coilo| ZR94 54

Microcatheter-assisted coiling technique - including
working angle, shaping, multiple catheter technique

Balloon-assisted coiling technique - including
balloon &2t &4
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Stent-assisted coiling technique - including stent
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Management of complications - including
perioperative rupture, thrombus formation

Hands-on
(Endovascular coiling using balloon, stent)

Closing & Photo time
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Aneurysm Coils

Jong Yong Lee, MD, PhD.

Hallym University Kangdong Sacred Heart Hospital

Basic NeuroEndovascular Training Course 2 (BNET Course)

Basic Coil Construction

+ Acoil starts out as a single, platinum primary wire.

on the coil's characteristics

The thickness of this wire can have a significant effect
+ The primary wire (A) is wound around a thin,

cylindrical mandrel to create the primary coil (B

Basic Coil Construction

+ The primary coil is then wound around a different mandrel and heat-set to create the coil's
secondary shape (C).

+ Helical coil + Complex coil
+ cylindrical mandrel
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Basic Coil Construction

+ Stretch Resistance (SR)

+usually Polypropylene suture, or hydrocel, PGLA, efc.

Platinum Atraumatic
Headpiece

Suture Bead
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Anchor Wire
Bead Platinum
Anchor Wire

Platinum Coil

Basic Coil Construction

+ Stretch Resistance (SR)

SR Member
(Polypropylenesuture)

Basic Coil Construction
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Basic Coil Construction
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+ Coil Dimensions

A. Primary Wire Diameter (in)

B. Primary Coil diameter (in)

C. Secondary Coil diameter (mm)

D. Coil Length (c m)

E. Diameter of 2D loop (mm) 75% of g

secondary coil diameter

Basic Coil Construction

+ Coil Dimensions

C. Secondary shape
Determine the coil loop size and shape
helical 2mm, Complex 6mm, 3D 5mm
Various different secondary shape. Some are industry standard and some are manufacturer specific
Helical - standard

3D, 360° - target specific, Complex - Optima specific, Complex 1D - Microvention specific

Coil Types

+ Three different types based on the cail primary coil, secondary
shape, and the coil size

* Frame : used to form a basket or frame into the aneury sm in order to
deposit additional coils

* Filling : used to fill in the frame or basket coil and provide a dense
packing

* Finishing : very soft and small cails, used to finish, generally the last
coils placed at the neck

10

Basic Coil Construction

+ Coil Dimensions

=

Primary Wire B. Primary Coll

Platinum alloy (90% platinum, 10% tungsten) Measured by outside diameter (OD) in inch
Measured by outside diameter (OD) in inch Determines the coil OD size
Various size (0.0015, 0.0017,0.002 etc.) 0.010- 10 system coil
0.012- 12 system coil
0.014 - 14 system coi

0.015-18 system coil

Coil Types

+ Three different types based on the coil primary coil, secondary
shape, and the coil size

* Frame : used to form a basket or frame into the aneury sm in order to
deposit additional coils

* Filling : used to fillin the frame or basket coil and provide a dense
packing

* Finishing : very soft and small cails, used to finish, generally the last
coils placed at the neck

Coil Types

+ Framing coil
+ 3D, 3600, Complex, Frame etc.

+ Designed to give the initial stability and protection

to the aneurysm.

+ Creates neck bridge

+ Covers the neck with several coil loops

+ Allow subsequent coils placed to remain inside the

aneurysm.




Coil Types

* Filling coil
+ Used to fillin the frame coil and provide a dense
packing
+ Generally helical, or complex type

+ Available in many diameters and lengths to

accommodate the needs of the aneurysm

Delivery wire

* Impact on coil performance

+ Push the cail through tortuous anatomy into the aneurysm

+ Translate manipulation of the proximal end to predictable coil movement at the distal

end
+ Translate coil movement at the distal end to tactile sensation at the proximal end

+ Deliver current to detach the coil

Collis not fully deployed
(coils still within the catheter tip)

Coll fully deployed
and ready fo be detached

+ Radiopaque Alignment Marker

+ Intended to facilitate accurate alignment for coil detachment

Basic NeuroEndovascular Training Course 2 (BNET Course)
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Coil Types

+ Finishing coil
+ Very soft and small coils, used to finish at the
neck.
+ Ultrasoft, hypersoft, mini etc...
+ Very little space left for a coil o fit into towards the

end of the cases

+ Generally helical, but could also be complex type

Delivery wire

* Hybrid design: Hypotube + Flexible coil construction
+ Usually bipolar pathway, mechanical also.

+ Radiopaque alignment marker, Fluorosaver Marker

DistalCalSecton FluoroSove Markrs

Aligament Marker Proximal Hypotube Section Bipolar
Electrcal Contact

Liser-Ablated Detach Zone

e |

Detachment zone

+ Junction (Detachment Zone)

+ Transition point between the delivery wire and main coil that serves as the site for coil detachment

Detachment Zone
0.002in (Targe:) | 0. 000EN (NG Taget)
Coil Tail
07mm
,/n\ T117%8 22 b i
ML WMJ& L ‘
|
Etched Link |
(SR Anchor Delivery Wire
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Cathode
+ Electrolytic detachment (Target)
+ Transition point between the delivery wire and main coil that s
detachment Insulated
Anode
Distal Deliery | | DetachmentZone Tepered ‘ ‘ New SRAnchor
Wire Coi [ | DymaxAdnesive | | (Inside Winds) X
’ Target Coil Detachment Zone
Muml:aﬂr
| Target Coil Junction | ~50% Shorter than | ""mff” F“Mﬂi?ﬁmm
_ 60C Coil Junction
~

Detachment zone

* Mechanical detach (Axium) + Hydraulic detach (Orbit Galaxy

Axium™ Prime
Detachment
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Target® Detachable Coils

Technology Overview

InZone® Detachment System
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Detachment zone

Adnesre

Electrical Lead

o

Heate il
Pinch

Heater

Hester Col .
Leag Wies QP

implant

| Primary Wire Diam
1 Primary Coll OD
1 Secondary Coil 0
* Pitch

1 Delivery Wire Flexi

Basic Coil Construction

+ Coil Softness

+ Primary wire diameter, primary coil OD, secondary OD, pitch, delivery wire flexibility

Stiffest

Diameter

B
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Coil Diameter

Closed Pitch
i i
i
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Conformability

The 360 coil employs an openloop
configuration for conformability. The
below illustrates how open loop designs
differ from close loop designs.

Closed loops

a@"@
\@.@

Contactsawall or col mass

+ Tendtokeep theirshape - they
compress, or distibute their force around
the loop.

: + Theywanttostay as arigid box, and l
% cannot open up theirloops to conform. / L
. Openloops » a »7- >

+ Tendto adapt their shape - they conform
to objects, opening up their shape and
seeking the path of least resistance.

N >/

Contactsawallor col mass

+ 360° colls open loops allow them to open
up and conform o the outer wals of the
aneurysm.

360 Colls
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b
Coil Name Coil D m Primary D
~25mm 000125" 0010
OPTIMA COMPLEX SUPER SOFT 10
3~5mm 000150" 0011"
2~25mm 001"
000150"
OPTIMA COMPLEX SOFT 10 3~ 5mm 0010"
6 ~ 8mm 000175 0011"
3~ 59 mm 000175" 0011"
OPTIMA COMPLEX STANDARD 10
5(17) ~ 10 mm 0002" 0012°
5~10mm 000225" 0013"
OPTIMA COMPLEX 18 N~t5mm 0003 e
16~24mm  00035" :
OPTIMA HELICAL SUPER SOFT 1~5mm 000125 0010"
OPTIMA HELICAL SOFT 3~6mm 0.00150" 0011
OPTIMA HELICAL STANDARD 6~ 10 mm 0002" 0012"
-
e
COSMOS: an evolution n framing aneurysms
HydroFill Advanced Embolic Coils
el e m
-
e
Pre Gel Expansion  Post Gel Expansion % Increase of Working Time
r Outer Diameter Outer Diameter Outer Diameter Microcatheter Size
0.0165" 0.021"
Lea Jd
HYDROFRAME 0.012"- 0.0125° 0 : .
10 E} 00135 oot 4 30min 30min
l o HYDROSOFT % 0012 0013 8% 30min 30 min
HYDROFRAME 7:‘ 0015 - 0015'- ’ ’
18 CT 016 Wi 8% 30min- 30min
24mm: 24mm; 24mm:
0oty 016" s GED
HYDROFILL 50 510 50
m: -10mm: mm: )
0oty 018" m (U
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The Hydrogel Endovascular Aneurysm Treatment
'Irial (HEAI): A Randomized Controlled Trial of the
Second-Generation Hydrogel Coil

TABLE 3, Primary and Secondary Outcomes.
HydroCoil Embolic System Bare platinum coils Pvalue

Recurrence: any progression on the RR scale 44% 154% 002
Occlusion stability: any increase on the Meyers scale 13% m <001
Minor recurrence: progression on the R scale from 1t0 2 2(10%) 14(50%) 004
Major recurrence: progression on the R scale to3, ora 3with an 32(128%) 55(207%) 016
increase in the Meyers scale
Packing density 05%L148% UTE102% <001
Initial occlusion 50(17.8%) 82(283%) 003
Occlusion stability <001

312mo 649% 49.0%

18-24mo 68.6% 515%.

Neurosurgery 86:615-624, 2020

Cerenovus

014" Coil Outer Diameter 0 :
- — 18
s [ \

= 1= = -
003" Platinum WireDiam. 02

Medtronic

Axium’ Prime
Detachable Coils
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Cerenovus

CERENOVUS Galaxy G3 Colls

FROM START 10 FINISH

0
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= mOAXY

DETACHABLE COIL SYSTEM

Seek and Feel the Difference

Cerenovus

GALAXYGS" GALAXY GIXSFT

microcoll microcoil

Optimal balance of enhanced softness with

soffness and support maintaining high packing volume
with thinner P.W.OD

Medtronic

Axium” Prime Axium™ Prime

FILL FINISH

=)

FRAME STABILITY

AXIUM’
PRIME COILS:

FRAME

SOFT -
EXTRA
SOFT

SOFTNESS
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Microcatheter-assisted
coiling technique -
Including working angle,
shaping, multiple
catheter technique







Microcatheter-assisted coiling technique:
including working angle, shaping, multiple
catheter technique

Jung Cheol Park

Department of Neurosurgery,

Asan Medical Center

University of Ulsan College of Medicine, Seoul, Korea

e
Working angle

Kitazawa K et al. ) Neurointerv Surg, 2013

* Visualization of aneurysm neck and sack

Working angle

v Terminal type

Basic NeuroEndovascular Training Course 2 (BNET Course)
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e
Working angle

v 3-Dimensional aneurysm = 2-D specific X-ray image
v working projection, working view
v should be optimal for

+ measuring the aneurysm sac diameter

+ inserting the first coil, feasibility for coiling

+ checking coil overhang into the surrounding vessels
+ accessible for device

+ not fixed, but changeable

Working angle

v Side wall type

Working angle

v Terminal type
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e
Working angle

F/60, basilar tip aneurysm

Working angle

Distal Intermediate Catheter for Better Working View

Mahmoud E et al. Neurointervention, 2021

Microcatheter shaping

v pre-shaped

Shapability S+

Retention i

Radiopacity S+

Headway:17/Adv:
Excelsior=S1'10)

Echelon:14/
Prowler-Select|l'P:

20

e
Working angle

F/48, Lt paraclinoid ICA aneurysm

S—— 1

Microcatheter shaping

v pre-shaped

Pre-Shaped 90°

(] (]
Microcatheter shaping
Kwon BJ et al. Shaping and Navigation Methods of Microcatheters for Endovascular
Treatment of Paraclinoid Aneurysms. Neurosurgery 67(1):34-40, 2010
& & °(\ b € ‘pigtail right (A, B) and
& ‘pigtail left (C,D)
v
I A D
JAl
AL
‘S' (A, B)and >
‘S-right (C,D) 2
S %




Microcatheter shaping

v steam shaping

+ pig-tail/reverse ‘S’

G

Microcatheter shaping
F/53, Rt paraclinoid ICA aneurysm

Microcatheter shaping
F/54, Lt ophthalmic artery aneurysm

Basic NeuroEndovascular Training Course 2 (BNET Course)

Aneurysm selection

v Microcatheter directed
v Wire steering

v Wire directed (guided) X
v Wire looping

v Coil guided

Microcatheter shaping
F/50, Lt MCA bifurcation aneurysm
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Microcatheter shaping

F/41, basilar tip aneurysm

Microcatheter shaping
F/60, Right proximal A1 aneurysm

Microcatheter-assisted

1) Double microcatheter: frame unstability

Microcatheter shaping
F/58, Right proximal A1 aneurysm

Microcatheter shaping
F/63, Left parophthalmic ICA aneurysm

Microcatheter-assisted

2) Double microcatheter: different location

22
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Microcatheter-assisted Microcatheter-assisted

3) Mirocatheter protection 4) Microwire/coil protection

Microcatheter-assisted Limitation

4) Microwire/coil protection

23




MEMO ////1TTTTTHTHTHTTT T T

24




Balloon-assisted coiling
technique - including
balloon Z52} £/

M

JHE2ICH oA B A D9

O T o e







Iialloon assisted Coilin ng
gﬂ HX I. OI M-II'I

ZM Balloon

+ 19744 Gruentzig & Hopff : polyvinyl chloride (PVC) 01

+ Walter Schlumpf: 2 Z2 PVC A2 SH ItHIEH

+19774 Gruentzigdt & Bl ZUE A AN SHLE=
(percutaneous transluminal coronary angioplasty, PTCA)S
Al

+ 19774 Mathias S 24 4&

Z

d= 4

OPL

[I/5]

Eda S

+ Compliant

+7,+ semi-Compliant

Diameter (mm)
\.

- === Non-Compliant

Atmospheres (ATM)
JE16.1 BMFHEEC] BY Ja.

+ Highly compliant balloon : T3 = EA| BFA0)A2 ZZ LTt 10% Ol¢ B, Balloon test
occlusion
« Compliant balloon : 17|2 O[sto] K f2{0fAN Z YK S0 Wt #at, BAC

+ Non-compliant balloon &. Semi-compliant balloon : EZ 0| A X7 10% 0|2t ICAS 2 QI3
PTAS

Basic NeuroEndovascular Training Course 2 (BNET Course)
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Wide neck aneurysm
Balloon assisted coiling

S-E S
neck ratio 2. O)

Z(wide-necked aneurysm, neck size = 4 mm £& dome-to-

« Ofei2 &8
« 229 0l (migration)
o &M HMO OB

+ 1997 Moret 8 AN
+ BAC o =M

* Inflation , Coiling, deflation, Coil detachment
+ Packing density =071

S| &xHet EHY

+ Polyvinyl chloride (PVC)

e - g0 g ersSotd A

o
o
0l
A

* PE, polyethylene terephthalate (PET), nylon,
polyurethane

« HEHA - PTA X8
CEH BB 015

MK S& HZ2 Haior o

DIO I’

2T

R = Radius of circle A
T = Outward force of balloon A

J216.2 Laplace ZAIT = P X R), JZI0flA] A%} B= SUSH L% o




Elastomeric 3all Outer Jacket
lastomeric alloon
AN - nflation Holes Guidewire

& Inner by ot
==y men ar

\ / o)
y \Leak-Proof Seal )_0

Vent
Hole

Elastomeric Balloon

sige o Meton e
O e Design
Inflation Lumen Infiaton Lumen
Guidewire
Lumen
Guidewre
Lumen
Coaxial Dual Lumen
2863 s E Bl 24T 8. SENS
£16.1 R0l AiBSHE B4 JteleiSel S8 84
HEA HEY Y Uz 7= 23 REA BHIY Ed 2ol
Acandis Neurospeed ~ BHEHY  SZ0IFUY BMENEE <0014 15~40mm  8mm
Stryker Gateway WEN  SR03UY  BNEDNEE  <om# 15~a0mm  91520mm
Tensfom  DEH  EHAUY BMmM AN =0014"  3~Smm 10~30 mm
Z 328y BHEX M,
i 3~7mm 5~15mm
Medtronic Hypeform™  ZTEHY AU BUHY AN 0010 47 mm 7mm
B EE NS
oEEE
HyperGlide™ 1 EtY s S AN 0010" 4mm 10/15/20/30 mm
ERLET 5mm 15/20 mm
b
Codman Ascent® High SR0EUZ  BMm AN =004  40mm 710115 mm
compliant B R A 60mm 9mm
Ehtii
Micovention  ScepterC™  DEY  SH0ZUY  BMHMZN =00 40mm 10/15/20 mm
BUEE Mie
Ehhi
Scepter XC™ R DS SR0IBURY  BUMMIA =004 40mm 1 mm
BHEZ MHe
L
BALT Edipse. 2184 EHIUY B A =0012'  4~6mm 7/912/15/20 mm
B Ex Mrie
Ehrd
Edipse2l  ZTEY  OZUY ENHHAL <00 60mm 71912/20 mm
LAEES
SR
Copemic  MEH  EYUZ EMm4AL  s0012  3vSmm 10/15/20130 mm
BUEEMNS
Lkl
CopernicRC L&Y ERIURY YUZFMME =004 8mm 80mm

Table 4. Comparison results between BAC and non-BAC in 436 intracranial aneurysms

Variables BAC [n - 81) NonBAC [n = 355) palve

Female sex, n %] 66 (815) 246 (693] 003

SAH, 0 (%) a7 58] 193 [544) 055

Location, n (%)

IcA 52 (642) 136 (383
AA 12 (148 132 372)
MCA 78 37 (104)
o 8(99) 3911
va 225 e

Mean aneurysm size (mm * D) 710 (£42) 652 40) 022

IAR n (%) 7 (8] 2879 082
Timing of IAR, n (%) 067

Early (< 3d coilng] 514 15 (536)
Late (> 31d coling] 2 (286) 13 (469]

TE n (%) 6 (24) 16 (45) 027
Permanent TE 4 (667] 10 (625] 1
Recanalized TE 2333 60375) 1

‘[Dcﬂtn)'x byisd 7 (86) 38 (107) 058

Procedure related declined status 337) 19 [54) 078

Values are presented as number (%]

BAC = balloon assisted coil; TE = thromboembolism; SAH = subarachnoid hemorthage; ICA = intemal carctid artery; ACA = anterior
cerebral artery; MCA = middle cerebral artery; BA = basiar artery; VA = vertebral artery; AR = intraprocedural aneurysm rupture; GOS =
Glasgow outcome scale.

*p < 005 for significance

Basic NeuroEndovascular Training Course 2 (BNET Course)
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‘Over-The-Wire Balloon

, - Over the wire

« Gateway balloon

Monorail-RX Balloon
+ Sceptor balloon

+ Avitor
S/
) C&Dﬁ:ﬂﬂj} + Monorail
o
38164 A OverThe Wre EFI2| B4 iele] 2015, B. Monorail Rapid exchange: RY) E1RI2) B4 SHE! 2. « Sterling

« Coronary balloon

Journel of Cerebrovascular and Endovascular Newrosurgery
PISSN 22348565, elSSN 2287-3139, Atpy/dedoiorg/10.746 jeen 2017.19.3 162

Original Article

Procedure-related Complications during Endovascular
Treatment of Intracranial Saccular Aneurysms

Jae-Min Ahn, Jae-Sang Oh, Seok-Mann Yoon, Jae-Hyun Shim, Hyuk-Jin Oh, Hack-Gun Bae
Department of Neurosurgery, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

J Cerebrovasc Endovasc Neurosurg.
Objective : We evaluate the rates and outcomes of major procedurerelated 2017 September;19(3):162-170
complications during coiling. Received : 31 July 2017
Materals and Methods : Betveen 2007 and 2015, 436 nfracanial SSCUar  xceemes 2> s 2017
aneurysms were treated. Complications are categorized as three types: in-
traprocedural aneurysm rupture (IAR), thromboembolism (TE], and postpro- ‘”"""“’Z“&;‘gm
cedural early rebleeding (PER]. And we evaluated the risk factors of pro-  Unversy heonan Hospial 31 Suncheoniyeng
cedure related complications by multivariate analysis. 6% Dongnamgu, Cheonan 31151, Korea
Results : Complications occued in 61 aneurysms (14%). The overal incidence 19 * 2241970227
of complications in subarachnoid hemorrhage (SAH) was significantly high-  £mai : metatron 324@hotmai.com
er than in unruptured intracranial aneurysm (UIA) (20% vs. 6%). The incidence ~ ORCID : hito//ordd org/0000000345704763
of IAR and TE were higher in SAH than in UIA (IAR 12% vs. 4%, TE 7%
Vvs. 3%, p < 0.05). Five PER occurred only in SAH. In 34 UIA which were
treated with balloon-assisted coiling (BAC|, all these patients had good re-
covery despite 3 patients had the IAR. The incidence of IAR and TE
were not different between BAC and non-BAC groups (p > 0.05). All 7
patients who had IAR during BAC had good recovery. In multiple logistic
regression analysis, female gender, SAH, and intraventricular hemorrhage
were associated with procedure related complication (p < 0.05).
Conclusion : Endovascular coil embolization is a minimally invasive proce-
dure, but incidence of its complication is not low, especially in SAH. BAC
can be a good tool to avoid poor outcome from unexpected IAR during
colling. While 1A tirofiban injection is a useful therapy in TE during coil-
ing, sometimes we are aware of the risk of the early rebleeding in SAH

patients. s s an Open Acces anice dsbuees under e

BAC did not increase the Cx?

Table 2. Comparison resuits between no-complication and complication group

Variables Nocompiication _ Complication Total  Odds ratio (95% CI) _ pualue
Total, n (%) 375 (86) 61 (14) 436 (100)
Female, n (%) 264 (704) 48 (787) 436 [100] 155 (080297) 0.8
Age [mezn + SD] 574+134 569+ 129 573+133 099 (097-101) 079
SAH, n (%) 191 (509) 49 (803) 20 (55) 393 (202763) <0001
IVH, n () 76 (203) 32 (525) 108 (248 434 (247761 <o0001'
Mean aneurysm diameter, mm (mean + SD] 7.1 = 43 6226 70241 093 (085101 011*
Packing density (%) B8=112  33:13 3%+112 101 (0981003 036
BAC, n (%] 67(179) 14 (23 81 (186) 136 (071-263) 034
Seection difficuly, n (%) 70 (187) 17 (22.9] 87 (20) 168 (090103 0l0*
Poor outcome, n (%) 2 (69) 19 (42.2) 45(103) 607 3091189) <001’

Values are presented as number (%] or mean & standard deviaton.

SAH = subarachnoid hemorrhage; IVH = intraventricular hemorrhage; BAC = balloon-assisted coil.
% < 02 for comparison between two groups.

'p < 0.05 for comparison between two groups




Balloon Remodeling May Improve Angiographic
Results of Stent-Assisted Coiling of Unruptured
Intracranial Aneurysms

BACKGROUND: Endovascular treatment of wide-necked and complex aneurysms may
require stent-assisted coiling, either as primary stenting or combined with the balloon
Alessandra Biondi, MD, PhD§  remodeling technique (BRT).
Michel Piotin, MD, PhDY OBJECTIVE: To compare the angiographic results and clinical outcomes of both strategies in
Charbel Mounayer, wo, php|  the Safety and Efficcy of Neuroform for Treatment ofntracranil Aneurysms (SENAT)regsty.
Kyriakos Lobotesis, MBBS, M_FIHDD_S: SENAT wasa prospecuve, mulﬂcenlgr veg_ls‘tvy that allmw BRT}In conjunction
FRCRS with stenting _and coiling with bare platinum cmls_. clumcal_ and angiographic outcomes of
§ 97 patients with unruptured aneurysms treated with stenting, 51 after BRT (BRT+) and 46
Alain Bonafé, MD, PhD** without balloon assistance (BRT—), were retrieved from the SENAT database. Technical,
Vincent Costalat, MD, PhD**  clinical, and angiographic outcomes were compared between the 2 groups.
P — RESULTS: Periprocedural morbimortality and midterm clinical outcomes were not differ-
s e ent between groups, Residual aneurysms were observed in 7.8% of BRT-+ and in 21.7% of
Occidentale, Groupe déwude de la  BRT— (P = .08) at the end of the stenting procedure. Four retreatments were performed
I:""i';‘yb:i:[::;"s‘:i:’r::‘:’;"(‘:‘; during the follow-up period (2 BRT+, 2 BRT—). Twelve- to 18-month anatomic results
Besangon, Depariment of Neworadioogy  SOWed  significant difference between groups, with a residual aneurysm being observed
and Endovascular Therapy, Besancon, i 6.1% of BRT+ as compared to 22.7% of BRT— patients (P = .03).
France; $Fondation Ophtaimologique - CONCLUSION: Primary BRT followed by stent-assisted coiling may be associated with

:zd:s‘prtmt “ﬂﬁ“n’fﬁ&fi’f’iﬁ fewer residual aneurysms at 12 to 18 months as compared to stent-assisted coiling alone.

diology. Limoges, France; #imaging .

ol KEY WORDS: Balloon remodeling technique, Cerebral aneurysm, Intracranial aneurysm, Stent
NS Tt hasing Cross Hospat “CHU
Montpeller, Neuroradiology, Mont-
peller, France

Jean-Christophe Gentric,

Newrosurgery 76:41-45, 2015 oot
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Balloon time

An Analysis of Inflation Times During Balloon-Assisted
Aneurysm Coil Embolization and Ischemic Complications

Alejandro M. Spiotta, MD; Tarun Bhalla, MD; Muhammad S. Hussain, MD; Thinesh Sivapatham, MD;
Ayush Batra, BS; Ferdinand Hui, MD; Peter A. Rasmussen, MD; Shaye I. Moskowitz, MD, PhD

Background and Purpose—The introduction of balloon remodeling has revolutionized the approach to coiling of
wide-neck aneurysms. We studied the effects of balloon inflation during coil embolization on ischemic complications.
Methods—A retrospective review was undertaken of the most recent 147 patients undergoing balloon remodeling for
unruptured intracranial aneurysm coil embolization at a single institution (81 balloon, 66 unassisted). All underwent
postprocedural MRI
Results—Among patients in the “balloon” group, the mean total inflation time was 18 minutes (range, 1-43), a mean
number of inflations of 4 (range, 1-9), a mean maximum single inflation time of 7 minutes (range, 1-19), a mean
reperfusion time of 2.2 minutes between inflations, and an average procedure time of 2 hours and 10 minutes.
ic diffusi ighted imagin; ies were detected on MRIiin 21.5% of patients and
symptomatic lesions were identified in 3.8%. Both silent and symptomatic ischemic rates were similar in the internal
control group. Patients with ischemic findings were older and more likely have diabetes; no differences were found with
respect to total balloon inflation time, number of inflations, maximum inflation time, or reperfusion times.

Conclusions—We found no significant relationship between balloon inflation practices and ischemic events. Older and
diabetic patients were more likely to have ischemic events develop. (Stroke. 2011;42:1051-1055.)
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Balloon for Intraoperative rupture
& Balloon and then stenting

Very Small aneurysm on Acom
Hx: SLE , Cerebral infarction with Intracranal Dissection
Medication : Anticoagulant

Basic NeuroEndovascular Training Course 2 (BNET Course)
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Balloon for Intraprocedural rupture
& Balloon and then stenting
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Balloon for Intraprocedural rupture Balloon for Intraprocedural rupture
& Balloon and then stenting & Balloon and then stenting

Balloon for Intraprocedural rupture
& Balloon and then stenting

32
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e
Balloon-mounted micro catheter
What can we do?

Ballo

.5

on angioplasty for vasospasm

Basic NeuroEndovascular Training Course 2 (BNET Course)

Balloon-mounted micro catheter

2E 4N

Balloon occlusion test

{

J»~o\§

PNS Cancer

BTO for pre-op evalaution

Dual lumen balloon
microcatheter

Recent in a case of..

1.Balloon occlusion test

2.Balloon assisted coiling
3.Intra-procedural aneurysmal rupture

4 Balloon and then Stenting using LVIS Jr
5.Balloon angioplasty in vasospasm
6.Liquid (Onyx, Phil) injection
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Case 1

53/M

HATE SES SA0H X2
2 & A Confused metal status

By) Suddenly

Onset) 2018.5. 10

HTN (+)
DM (+)

I3 ©

D37 am
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Size
64*32%36

Flow related
aneurysm
ViaLSA

1em

=3
V

Balloon Test Occlusion on LACA

Balloon Test Occlusion
With Intra-operative
monitoring

SEP MEP : no change
During 5 mins
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Stretegy

Rupture point is AVM, not An ?
‘S-ICH on corpus callosum d/t AVM

ey wasloated onvertruar vl

owreted

u
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1. 0nyx embolization

2. Surgical resection :
(1) AVM resection + (2) Aneurysm coagulation

3. SRS for remnant AVM

Both Pericallosal & CMA
Distal MCA (leptomeningeal anastomos{
L5A (Flow-related aneurysm)

Size

Medial frontal lobe to corpus callosum

F
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Onyx Injection with Pericallosal artery trapping Onyx Injection 12 cc with Pericallosal artery trapping

36
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1 ".i,Aneurysm remained
A
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Surgical View of AVM resection
Bifrontal approach and head rotation
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Case 4
9/F

Dizziness and Headache
Family Hx : Daddy-Ruptured AVM (mRS 4)

Onset) 2018.8. 7

Children
Diffuse type
Ruptured cerebellar AVM

38




Basic NeuroEndovascular Training Course 2 (BNET Course)

DBC : safety margin
Proximal PICA saving

Post clinical course #30 months
fu
SRS # 36 months FU

Diffuse type cerebellar AVM in children

Balloon 2 PICA proximal saving margin

XK : mRS 0

Keynote

» Now Stent era:- SAC and Flow diverter ..

* Balloon is the double edged sword.

* |f you use the balloon-mounted micro catheter,,

* You make the patients better -+ in some cases

39
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Procedure-related Complications during
Treatment of Intracranial Saccular Aneurysms

e-Min A JaeSang O SeokMann Yoon, Jae Hyun Sim Hyuklin Oh, HackGun Bae
cparimes of Nwrosrger Soorcurtyang Uniesity Creonan Hosial Creonan e
Gt Endos Newonsg
017 Sepenoon19pIIT0
b 1 s 17

Yol S

Ball outstenting

0[&= 9t

ull
o
kJ
>
<
$0
(&

Hsll= '=l'2te 8

40




MEMO ////1TTTTTHTHTHTTT T T

41




MEMO ////1TTTTTHTHTHTTT T T

42




Stent-assisted coliling
technique - including
stent S/2f 578
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Intracranial Stents
& Stent-assisted Coiling

Keun Young PARK," Dong Joon KIM,2 and Byung Moon KIM?

Department of Neurosurgery' and Interventional Neuroragd
Severance Hospital
Yonsei University College of Medicine

5&/&%«@——

~

v'Stent Architectures
v'Stent Characteristics
v'Stent-assisted Coiling

v'Antiplatelet Usage

@ronse
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Why or for What ?

® Scaffold for coil mass

- Wide-neck and/or shallow, and fusiform aneurysms
that are otherwise NOT coilable.

® Prevention of recurrence

- Large/Giant aneurysm

@ Re-enforcement of fragile vessel wall

- Blood blister-like, dissecting or pseudoaneurysm

©® Prevention of microcatheter kickback

Stent Materials

v Biocompatible
v'Fatigue tolerance
v'Corrosion resistance

v Nitinol: Nickel + Titanium

« Shape-memory alloy; self-expanding Austemte

Superelastlcny o '
Q
&
x\ “oo//
v Co-Cr: Cobalt + Chrome &
deformation @

Martensite

« High load resistance
* Radiopaque
« Balancing visibility and radial strength Martensite

From Wikepedia
v’ Radiopacity: Tantalum or Platinum

&) TONSE

Laser Cutting versus Wire Braiding

LASER cutting
 From Nitinol tube

Wire braiding
v'From fine wires

v Less shortening v More shortening

v More chronic outward force (COF) v Less chronic outward force (COF)
v Higher metal coverage

LVIS, Accero, Flow Diverters

v Lower Metal coverage
Neuroform Atlas, Enterprise, Acclino
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Stent Cell

v Less inter-cell connections v'More inter-cell connections
v'Relatively larger cell size v'Relatively smaller cell size
v'More wall apposition v'Less wall apposition

v'Less stiff | More conformability v'More stiff / Less conformability

v'Retrieval X ” \Retrieval (0]

53

F/64, ICA aneurysms, unruptured

F/76 LtICA, unruptured

46

<Open cell>

<Closed cell>

<Closed cell, Braid> R

Braided wires can
slide one on the other

Co
b
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~

Stent Cell Pore Density & Porosity
Porosity: Ratio of metal free surface area in a stented vessel
Pore Density: Number of pores per unit surface area

v'Pore density and Porosity

L 4
964
DIAGRAM A i i DIAGRAM B
b4
v'Cell size and Metal Coverage .

Schematic showing equal porosity (50%) but different pore densities.
Diagram A has 16 times higher pore density than diagram B.

&) LONSEL

~

Stent Cell Size & Metal Coverage

v Cell Size: Diameter(mm) of inscribed circle or Area(mm?)

v Metal coverage: Theoretical area of stent mesh contacting the

vessel wall - Porosity

Affected by
1. Cell size
2, Strut width
3. Number of Wire

v Cell size | (pore density 1) & Metal coverage 1

- * Flow diversion effect 1
formation 1 (In-stent
* Perforator occlusion t

v Flow diverters > LVIS blue > LVIS Jr > Enterprise, Neuroform Atlas, Acclino

Stent Characteristics

v'Conformability

v'Foreshortening

v'Radial Force

@ vonsH

47
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Moyamoya disease, BA tip and SCA aneurysms

VasoCT after laser-cut closed cell stent with catheter jailing

— -
&9 NNpigr

Pipeline

Primary Foreshortening

48

What effect of conformability on procedure and outcome ?

Definition: Reduction of stent length between constrained
and unconstrained states.

4) Delivery Wire
Stent Positioning
Marker

5)Stent Proximal Mar

‘Codman Neurovascular

v'Laser cut < Wire braidl

Chronic Outward Force

Definition: A stored elastic force against the
surrounding vessel wall for self-expansion

v'Measured by 360°circumferential compression test

‘/Lasf\- PTT T H P
(Net

AN

)!\M;

Kim BM et al. Neurointervention. 2011,
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‘ Stent Microcatheter ‘

Axial Compression

Wall Apposition 1
Foreshortening 1

Balloon Remodeling

#28.1 AHEZR AT
Neuroform  Newroform  Enterprise Il Solitaire WiSblue LIS Jr LVISEVO | Acclino | Accero
23 Atlas AB
Material Nitnol Nitinol Nitinol itinol Nitinol Nitinol Niinol (OFT) | Nitinol Nitinol (DFT)"
Manufacture Lasercutting  Lasercutting  Laser-cutting  Laser-utting  Wire-brading (16) Wire-briding (12) Wire-braiding | Laser-cutting | Wire-braiding
(16) (12816
Celldesign Opencel  Opencell Closedcell Closed-cel Closed-cell  Closed-cell ) (D)
Closedcell | Closedcell | Closed-cell
Compatible 0027 00165~0017 0021 200195 for4mm, 0021 00165~0017
B . 00165-0017 | 00f6Sfor | 0.0165 0017
Microcatheter ID. 002 forSmm, 3 cpg) (25,35) (25-4.0) 30-55mm | (25+40,45)
inch) 0027 for6mm 0021 for
Soltaire 65mm
0027 for
Recapture Non- Non- Recapturable,  Completely Recapturable,  Recapturable, 80mm
recapturable  recapturable depl recapturable I FreTery e [y
offull ength offulllength  offull ength | Upto90%? | Upto%0% | Uptod0%
Radiopaquestent  dmarkers 3 markers 4 markers 3oradstl amakersat  3makesat | gmarkersat | Smarkersat | 3markersat
markers ateachend  ateachend  ateachend  markers ] each end eachend eachend | eachend | eachend
prosimal markers  +2strands 43 stands
Delivery wire 19 Zero 12/zer0 Zero 10 H 5 12(J shape) 12 (J shape)
distal tip length (mm)
Flare ends No Minimal Yes No Yes Yes Minimal Minimal Yes
Foreshortening (%) 18754 29763 25799 3937566 1327283 ~50% 10-15% ~25%
Conformabilty 4 + + ++ ++ + - B -
Technicaldemand 44+ + e e e ++ +
Prevention of + + it R e ++ e . .
recurrence
[0, inner Giameter, * non-avaiable data
1BlueXide surface finishing

Basic Techniques of SAC

Deployment technique

Sequence of stent and catheter for coiling insertion

- Through-struts (Trans-cell)
- Jailing

- Stent-jack

Basic NeuroEndovascular Training Course 2 (BNET Course)
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e

Radial Restrictive Force

~

Definition: A force that stents exerts on the
vessel wall and supports coil mass

v'Measured by two-plates compression test

i N

/ \
i \
i \

1
1
1
1 ~
d ! !I /" *’ R
% / d/2| | Radial force |
\ ,' ‘\ 7
\ ;. s /
A i ————

v'LVIS blue > Enterprise > Neuroform > LVIS Jr.

Kim BM et al. Neurointervention. 2011.
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Summary of Stents
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Deployment - laser-cutting stent

CCo
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Braided type stent

LVIS Jr

LVIS Blue

FRED

Basic Techniques of SAC

Deployment technique

Sequence of stent and catheter for coiling insertion

- Through-struts (Trans-cell)
- Jailing

- Stent-jack
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Basic Techniques of SAC

Deployment technique

Sequence of stent and catheter for coiling insertion

- Through-struts

- Jailing

- Relation of catheter tip to stent

- Semi-jailing or Stent-jack

F/51, large ICA bifurcation aneurysm, unruptured Relation of catheter tip to stent

catheter 1 for coil 2 catheter for stent - catheter 2 for coil

Stent placement Basic Techniques of SAC

Deployment technique

Sequence of stent and catheter for coiling insertion

- Through-struts
- Jailing

- Semi-jailing or Stent-jack

51
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Ko JK. JKNS. 2017.

-

Temporary stenting

M/49, Rt AchoA, Lt MCA M2 saccular and fusiform aneurysms

His son died due to aneurysmal SAH

52

-

F/55, right ICC2 blood-blister like aneurysm

-

Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. parellel vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

~

Solitaire AB
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Solitaire AB - resheathing Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)
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F/66, Unruptured Acom

~

54

Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. parellel vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique: open-cell or braided stent

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

- Poor development of both posterior communicating arteries
- Hypoplastic Rt VA, tortuous bilateral VA with orifice stenosis
- About 11mm sized large aneurysm

(Neck, 11mm, Height 5.5mm, AP x lateral, 10.5 x 9mm)
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FI51, large ICA bifurcation aneurysm, unruptured

g

[ ———
4
4
4
&

More axial compression

EHEHYN2Z. 17, 285
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Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. parallel vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. parallel vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

56

p
M/60s, BA bifurcation aneurysm, unruptured
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Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

F/65, MCA bifurcation aneurysm, unruptured

Courtesy of Dr. JUNG, Jin-Young

Advanced Techniques of SAC

Temporary

Trans-communicating: retrograde

s Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

Courtesy of Dr. JUNG, Jin-Young

57




Basic NeuroEndovascular Training Course 2 (BNET Course)

F/59, ICA-ophthalmic aneurysm, unruptured Advanced Techniques Of SAC

Poor ECA collateral to ophthalmic artery

Temporary
Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

Jeon HJ and Kim BM. AJNR. 2016.

VB junction aneurysm, ruptured ICA blood blister-like aneurysm

YEBYNEYY, 13 268

[~ ]
{

Neuroform? insertion
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ed Techn ques Of SAC ICA-paraclinoid aneurysm, unruptured

Temporary

Trans-communicating: retrograde

Antegrade horizontal

Shelf technique

Y-configuration: through struts vs. horizontal vs. non-overlapping
Waffle-cone

Stent + multi-catheter

Balloon-in-stent

Overlapping stent (stent-within-stent)

HFBYNEYY 18 288

iplatelets Preparation Non-responsiveness to Clopidogrel

AIN AmJ Neuraradicl, 2007 Osk26(8) 1773-52. Epub 2007 Sep 20,

Effect of anti therapy on i ications of elective coil ization of
cerebral aneurysms.

Yamaga N, Cross DT 3rd,Pigran TK lcran CJ, Derdeun CP, Dacey RG o

v'5 - 44 % of patients taking clopidogrel

?
® Author information Why & How?
Abstract
BAC T i the most ications of i of cerebral
aneurysms. Acministatn of orel clopidogrel andlor aspira could lower the thromboembolic complicaton rate

* Initial form: Prodrug

WATERIALS AND METHODS: Records over 2 1)-year perioc ware reviewed in @ retrospective cobart siudy. For 359 consecutive eloctive 2ol
emboization oracectrzs. 25 patien's received no artiplaelet drugs. 36 raceived entplatelet drugs orly after embal zation and 256 received
antiplatelet drugs before and sfier embolizatin

RESULTS: Symoronati mplications (iransient i tack or stroke within 5 \nn
antiplatelet drugs were given, r|2.(2 2%) of 33|hen antipatslet drugs ners acmiistarec only after embolizaion, and e — . N

éns ¢ s smclzatsn Ths ove ! retinthe + Factors: Age, Co-morbidities, C: Genetic poly
patierts who received any ntilatelet tharapy was stafistically significant (P = 004). Clots werz visible intraprocedurally in 5 (4 5%) of 111
whan o antiplarelet drugs ware administered before orocecures and in 4 (1.6%) of 258 when they ware (P value not significant). None of the
9 was symotomatic postpracadurally, au: 7 were lysed or mechanically disrupted. Extracersbral hemorrhagic ccmplicatens occurred in 0 (3%)
0f 25 when no antip etelet drugs wers iven and in 112 2%) of 344 when they wiere (P value not significan). .
CONCLUSION: sl coiccgrs andior asi sigificantly Iowered the symtomatc trombasrbclc ccrplcetn et of et col v Various assays to evaluate a platelet response
‘emboization of unruptured carebral ansurysms. Thers were trands toward a lower rate of intraprocedural clot formaticn in patients given
antiplatelet drugs before pracecuras and a higher hemorrhagic complization rafe in petients given antiplatele: d-ugs. Eerefits of antip/atelet
therapy aposar ‘¢ ouiwreigh risks.

* Only 15% can be metabolized by CYP in the liver

v No standardized definition or cut-off value regarding clopidogrel
responsiveness

iplatelets preparation is mandatory, especially in

v Routine evaluation and modification: controversial
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~
Antiplatelets Modification
High incidence of P2Y12 receptor antagonist poor-responder in Asia
Table 3. Primary and Secondary Outcomes of the Standard and Modified Preparation Groups
Modified Standard Crude Risk Adjusted Risk
Preparation,  Preparation,  Difference, % Difference, %
Variable No. (%) No. (%) (95% 1) (95% CIf Pvaly
Thromboembolic
event, d
7 1/63 (L6} 7063 (111 | -95(-178t0-12) -117(-2L3to-20) .02
300 1/63(L6)  7/63(1L1)| -95(-1789ta-12) -117(-2L3to-20) .02
Bleeding event 6/63(9.5) 463 (6.3) 32(-62t0-126)  56(-43to-154) 26
Hwang G. JAMA Neurol. 2015.
The thromboembolic event rate was low in the modified preparation group (1 of 63
[1.6%]) compared with the standard preparation group (7 of 63 [11.1%]; adjusted risk
difference, —11.7% [95%Cl, -21.3%to -2.0%]; P =.02).

Heterogeneous practice patterns regarding antiplatelet medications
for neuroendovascular stenting in the USA: a multicenter survey

Ryan W F Faught ', Sudhakar R Satti 2, Robert WHurst ®, Bryan A Pukenas 3, Michelle Janine Smith !

Specific point of care assessments utilized

Test No %
VerifyNow P2Y12 essay (Accumetrics) 36(766)
VerifyNow ASA Reaction (Accumetrics) 13277
| don'tknow” 7049
Light ransmissicn (Bor) aggregometry (LTA) 364
Other* 263
VASP assay Biocytex and Stago) 00
« *Other.Test b platelet mapping (n=1).

Faught RW, et al. J Neurointerv Surg. 2014

Multiple Antiplatelets:

Antiplatelets Modification

v How Modification?

1. Dose Up

2. Triple

3. Prasugrel, Ticagrelor

a nd
Responses

Action 0oCa)  Specicaction

Double dose. 2631
Prasugrel o=11)
Did notspecify medication (=8)

Change medication 19673 Augmentuith IV Abciimab (0=3)
Augmentwith inrzoperative A abciimab (1)
Aggrenox(n=)

Re-boluswith Plavix 600 mg and recheck 3688

Ticreglordone 1098 ForPEDeases

Ignore and rack outcomes 1098

Answeris notcearforneuroendovescular patents APRU <200is
1098 Actonnotspeciied

Ifinhibiton s <20%+Plavic 7S mg daily and epeat testin 4-7 days. I

Depends oninhibton testing 1096 inhibiionis 20-40% add lvix 75 mg evry other day, fepeat P2Y121test
in7days
Willften‘double dose'Plavixand recheck with VerfyNow, f PRU il >200,
Double dose and chenge medication 1096

vl switch to Effent

Newofom nd e gos ofPRUSSDIPRUUGRED | oo
‘goalof PRUSO-150 p

Ifcoseto therapeuic. ncease Plvi ose and eestfer 1-2weeks;
Incressedos,ecest,and/o change mediatonandretest 10196

after 1-2weeks

Faught RW, et al. J Neurointerv Surg. 2014

Multiple Antiplatelets: How long

v'Undefined in Neurovascular Field

vExperience in Coronary

Incidence of cerebral ischemic events after discontinuation

. N o : SAC under dual Tx.
of clopidogrel in patients with intracranial aneurysms treated
with stent-assisted techniques
Clinical article Clopidogrel D/C at

“Javs D, Rossex, M.D..? Notrs Criavout, MoD.,* Startk N, Wasser, M.D. 4
Jacos Trodss, B.S..! TavLor J. AseL, M.D., Pascar M. Jassoug, M.D.,}
Davio K. Kuxg, M.D.} axp Davip M. Hasax, M.D}

Departments Medicine, Division of C¢

University Hospital,

Towa, Iowa City, Iowa; “Depan Surgery, Thomas Je
Philadelphia, Pennsylvania; “McConnell Brain Inaging Centre, Montreal Ne
Hospital; ep y and Neurosurgery, MeGill University, M

, Universityof

Institute and
1, Quebee, Canada

J Neurosurgery. 2012.

Delay Thromboembolic event

:5%
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4 Stioke Cerebrovase Dis, 2014 Apr.2%(4)771-7. doi 10. 013.07.008. Epub 2013 Aug 15.

Onset Time of Ischemic Events and Antiplatelst Therapy after Intracranial Stent-assisted Coil
Embolization.

@ Author information

Abstract

BACKGROUND: Stent-assisted coll embolization i effective for intracranial aneurysms, especially wice-necked aneurysms; however, the
optimal antiplatelet regimens for ischemic events that develop after coil embolization have not et been established. We aimed to determing
the onset time of such postopeative ischemic events and the relatonship between these events and antiplatelet therapy.

METHODS: We performed coil smbolization using a vascular reconstruction stent for 43 cases of inracranial ansurysms and evaluated the
incidence of postoperative ischemic avents In these cases.

RESULTS: Nie patients showed postoperative ischemic events during the follow-up period (13 & 7 months). Two patients developed cerzbral
infarction within 24 hours. Five oatients developed transient ischemic attack within 41 days while they were recsiving dual antiplatelet the-apy.
n additon, 1 oatient showed cerebral infarction 143 days postoperatively during single antiplatelet therapy, and a case of transient visual
disturbance was reported 191 cays postoperatively (49 days after antplatelet therapy had been discontinued). We increased the number of
antiplatelet agents in 4 o these patients. The other 5 patients were under stict observation with dual antiplatelet therapy. Al these paents
were shifted o single antiplatelet therapy 3-13 months postoperatively. No recurrence of ischemic events was noted

CONCLUSIONS: Postoperative ischernic events are most ikely to occu 40 days postoperatively
ischemic events, addiional ischemic events can oe prevented by increasing the number of antiplatelel agents; subsequentl, they can be
shifted to single antiplatelet therapy after the risk of recurrence has decreased.

o patients with postoperative




Multiple Antiplatelets: How long?

Radoloay. 2014 Qct:273(1):194-201. doi: 10.1148iradiol. 14140070, Epub 2014 Jun 11

Delayed ischemic stroke after stent-assisted coil placement in cerebral aneurysm: characteristics
and optimal duration of preventative dual antiplatelet therapy.

@ Author information

Abstract
PURPOSE: To evaluate
the optimal duration of dual antiplatelet therapy for s prevention.

ics of delayed ischemic stroke after stent-assisted coil placement in cerebral aneurysms and to determine

MATERIALS AND METHODS: This retrospective study was approved by the insttutional review board, and the requirement o obtain written
informed consent was waived. Of 1579 patients with 1661 aneurysms, 395 patients (25 0%) with 403 aneurysms (24.3%) treated with
stent-assisted coil placement were included and assigned to groups stratfied as early (126 patients [31.9%]; 3 months of col placement),
midterm (160 patients [40.5%], 6 months), o late (109 patients [27.6%], = 3 months), according to the time points of switching dual antiplatelet
therapy to manotherapy from coil placement. Cumulative rates of delayed ischemic siroke in each group were calculated by using Kaplan-
Meler estimates that were compared with log-rank tests. Risk factors of delayed ischernic stroke were identifid by using Cox proportional
hazard analysis

RESULTS: Delayed ischemic stroke occurred in 3.5% of all cases (embolism, 3.0%; thrombotic occlusion, 0.5%) within 2 months following the
switch. Late switch yielded no delayed ischemic stroke, unlike early (seven of 126 patients [5.6%]; P = .013) or midterm (seven of 160 patients

[4.4%] B= 28] swich Incomplete occlusion (nazard ratlo, 6,68 [35% confidence imierval. 1400, 23 900]) was identiied as a rik factor

CONCLUSION: Delayed ischemic stroke after stent-assisted coil placament is caused by embalism from or thrombotic occlusion of
stent-containing vessels after switching from dual antiplatelet therapy to monotherapy. The stent-containing vessel with incomplete aneurysm

occlusion presents as a long-term thromboemboli source. Therefore, dual antiplatelet therapy for [iore than § monthsJand late switch to
Bleeding: 1%

Stent-assisted Coiling

Increasing of its usage

v’ Procedure: Simple and Easy

v Knowledge of stent & antiplatelets 11

52(/&%«0’

'With the Love of God, Free Humankind from Disease and Suffering

Basic NeuroEndovascular Training Course 2 (BNET Course)

61

Heterogeneous practice patterns regarding antiplatelet medications
for neuroendovascular stenting in the USA: a multicenter survey

Ryan W F Faught T, Sudnakar R Satti 2, Robert W Hurst 3, Bryan A Pukenas 3, Michelle Janine Smith !

ASA 325mg daily (for kfe) + Plavix 75mg daily (For 3 mo.) 42%

RSA 325mg daily (for kfe) + Plavix 75mg daily (For 6 mo.)
ASA 81mg daily (for kfe) + Plavix 75mg daily (For 3 mo.) . Cervical
ASA 81mg dady (for life) + Plavix 75mg daily (For 6 mo) 3 inracranial

Other

0% 10%  20% 30%  40%  50%
Frequency

Faught RW, et al. J Neurointerv Surg. 2014

Summary

1) Stents

v Laser cutting vs Wire braiding

v Open cell vs Closed cell

2) Basic Techniques of SAC

v Deployment

v Laser cutting vs Wire braiding
3) Advanced Techniques of SAC

v Various, combined

v Low-profile stents
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Management of
complications - including
perioperative rupture,
thrombus formation
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COMPLICATION MANAGEMENT IN
* Access Site Complication
COIL EMBOUZAT[ON PROCEDURE * Intraoperative Aneurysm Rupture
* Thromboembolic Event
Wonki Yoon, MD, PhD

Korea University, Seoul, Korea ‘
+ Prevention

+ Management

Groin Hematoma

* Risk factor - obesity, anticoagulation, large

* Minor hematoma > 5% . .
sheath, premature ambulation, peripheral

* Major hematoma requiring surgical therapy < 0.5%

* AVF 0.05%

vascular disease

* Poor hemostatic technique - compression on
* Pseudoaneurysm 0.01%

, the site of skin incision
+ Vessel thrombosis 0.1%

Cardiac Intensive Care (Second Edition), 2010

* Short duration of compression

* Neuritis
* Infection Primer of Diagnostic Imaging (Fifth Edition) 2011 * Management - additional compression,
reversal of anticoagulation
Retroperitoneal
Femoral artery Pseudoaneurysm
+ Diagnosis

* Cause - superficial femoral artery puncture,
+ Challenging - high level of suspicion

+ Obesity, uncontrolled hypertension, high femoral puncture, unguided femoral Inadequate hemostasis

puncture, multiple femoral puncture attempts . Signs _ increasing hematoma

* Signs - hypotension, diaphoresis, lower abdominal or back pain,

bradycarcia, tenderess on abdominal or suprapubic area * Diagnosis - ultrasonography, angiography

* Within 3hrs of procedure + Treatment - US quided compression,
* Vascular closure device - does not exclude possibility of

AJRATD, January 1993

thrombin injection, Stent, Coil, Surgery
retroperitoneal hematoma
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Prevention

+ Prevention
+ Anatomical Knowledge
* Technique of Access - Ultrasound guided, landmark femoral head
* Hemostasis method

+ Distal pulsation monitoring

« Factors associated with IAR

« Microinstrument

+ Microwire / Coil / Microcatheter

<>

* Packing density, Coil oversize
» Smaller aneruysm

* A-com aneurysm

Neurointerv Surg-2017

Am J Neuroradiol 2012, 33: 2017-2021
Stroke 2008: 39: 2776-2782

J Neurointerv Surg 2013; 5: ii56-iii6 !
Neurosurgery 2011, 66: 731-737

* Use of halloon - controversial
» Vascular tortuosity

*Local anesthesia

Prevention of IAR

* Aneurysm Selection

+ Catheter selection vs Wire selection

+ Position of catheter tip

+ Coil packing
+ Size of framing coll
+ Backward pressure
+ When to stop

+ Swaying of catheter

Neuroradiology volume 50, pages423-427 (2008)

+ Back support of catheter

66

* Frequency 1-5%

*vs. clip
* Less frequent but poorer prognosis

+ 40% poor outcome

Sign of IAR; g
Management x\
« Mindset- 3C12 FHE[Ef 7] 27 | l

+ Continuing packing - mushroom | i

Can you presume rptre el

Gentle angiogram via guiding athete.
Sometimes Dyn CT may be added.

Is it posble to achieve qick
‘hemostasis with coil or balloon?

Quik enbolzaton with ol or ballon. Start hepain reversal. Try to temporary
And then continue routine  coiling hemostasis, and then continue colling
procedure procedue

Interv Neuroradiol. 2018 Jun;24(3):237-245.

+ Blood Pressure

yes

+ Proximal Occlusion
+ Temporary Balloon occlusion

+ Adenosine

+ Rapid ventricular pacing

+ Protamine sulfate

+ Guiding catheter

+ 2-15%

+ Coil mashes

+ Air embolism

* More frequent than IAR
+ Atheroma dislodge

. D|H|CU|t to detect/ascertain + Lack of coaxial fluid

TEC + Hypercoagulable state, vasospasm (ruptured an))

+ Vigorous analysis of angiography + Heparin induced thrombocytopenia
o + Antiphospholipid-antibody syndrome
* Postop. Diffusion MRI P 'y

+ Large aneurysm
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Prevention Management

+ Systemic heparinization, sufficient coaxial fluid mixed with heparin + Medical

+ ACT monitoring - unresponsive to heparin  Fibrinolytics (Urokinase, -PA)

+ Perioperative antiplatelet * Gpllby/llla receptor antagonist (reopro, tirofiban)
+ Resistance test - switch from clopidogrel to ticagrelor or prasugrel, add antiplatelet + Nitroglycerin, nimodipine

* Working angle » Mechanical

+ Vascular Anatomy, Reference Image * Stent

+ Avoidance of Excessive manipulation * Balloon

+ Suction aspiration, Stentriever

* Surgery
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ofima”
coil system

optimal design,
optimal detachment

Distributed by: ToeWoong
AL .

MEDIC
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Optima Coil System is manufactured by Balt USA, 29 Parker, Irvine, CA 92618. The Optima Coil System is intended for
the endovascular embolization of intracranial aneurysms and other neurovascular abnormalities such as arferiovenou:
malformations and arteriovenous fistulae. The Optima Coil System is also intended for vascular occlusion of blood ves
within the neurovascular system to permanently obstruct blood flow fo an aneurysm or other vascular malformaion
arterial and venous embolizations in the peripheral vasculature. The content of this document, in particular datay i
trademarks and logos are BALT S.A.S and affiliates’ sole property. Consequently, all representation and/ or reprod
whether in part or in full is forbidden and would be considered a violation of BALT S.A.S and offiliates” copyrigh
intellectual proprietary rights ©2018 BALT S.A.S and affiliates all rights reserved. This document with associate

are non-contractual and are solely dedicated to healthcare professionals and BALT S.A.S and affiliates” distribufol
products commercialized by BALT S.A.S and affiliates shall exclusively be used in accordance with the packageii
have been updated and included in the boxes. Optima Coil System is Class Ill CE marked (DQS CE0297) according
Medical Device Directive 93/42,/EEC Annex |1 Section 4 since July 2017 (535003 W). (05/2018).
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WEB

Aneurysm Embolization System

LEADING THE WAY IN
INTRASACCULAR
FLOW DISRUPTION

LVIS EVO'

Intraluminal Support Device

SEEING IS
BELIEVING

O Microvention®

TERUMO

Indications for Use:

The LVIS EVO device is intended for use with embolic coils for the treatment of intracranial neurovascular diseases.

The WEB Aneurysm Embolization System is intended for the endovascular embolization of ruptured and unruptured intracranial aneurysms and other neurovascular abnormalities such as arteriovenous

fistulae (AVF). The WEB Aneurysm Embolization System is also intended for vascular occlusion of blood vessels within the neurovascular system to permanently obstruct blood flow to an aneurysm or

,c\ﬁh?jr vals?ular malformation. The device should only be used by physicians who have undergone training in all aspects of the WEB Aneurysm Embolization System procedures as prescribed by Sequent
edical, Inc.

The VIA™ Catheter is intended for the introduction of non-liquid interventional devices (such as coils/stents/flow diverters) and infusion of diagnostic (such as contrast media) or non-liquid therapeutic
agents into the neuro, peripheral, and coronary vasculature.

For Healthcare Professional Intended Use Only. Please refer to IFU for the full list of risks, contraindications, warnings, and precautions.
RX Only: Federal law restricts this device to sale by or on the order of a physician.

Class Il - CE0297

Please note: not all products displayed are available for sale or distribution in all regions

M}CR(\)/VENTIOll\I, EVO and LVIS are registered trademarks of MicroVention, Inc. in the United States and other jurisdictions. WEB and VIA are registered trademarks of Sequent Medical, Inc. © 2022
icroVention, Inc.




