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Penumbra System® RED®
reperfusion catheter for
stroke thrombectomy

Penumbra
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REDglide”
Technology

Designed to
enhance delivery
in tortuosity

A~ 0$ )
/4 \
062" ID 068" ID 072 ID
1.93mm (.076") OD 243mm (.084") OD 72 216mm (.085") OD
138cm Length 132cm Length 132¢m Length

Penumbea System’ - RED Reperfusion Cathters @

2

Aspiring Towards Excellence

.072" Lumen

+ Delivers highest TRF*

2.16 mm (.085") Outer Diameter

+ Articulating marker band designed to improve tip softness
REDglide Coating

+ Enhanced distal hydrophilic coating for smooth trackability
132cm Length

+ To reach target vessel

it i (]

2

Penumbra System Evolved

+ Proximal stainless steel & nitinol hybrid coil wind

+ Progressive distal nitinol coil wind

+ Laser welded transitions

+ Fulllength PTFE liner for durability

+ Deliver with MAX" or Velocity* Microcatheter

+ Use with BENCHMARK™ BMX'96 or Neuron MAX" 088
+ Powered by Penumbra ENGINE®

Articulating Tip

Designed to improve
tip softness

20 Material Transitions

Optimized hub to tip
for performance in
challenging anatomy

REDglide Technology

Enhanced distal
hydrophilic coating for
smooth trackability
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Maximizing TRF
265
E‘ i i I I
L
[
F
React™ 68 AXS RED68 LBC React 71 AXS Zoom 71 RED72
+ Vecta™ 71 + + + Vecta 74 + +
Riptide™ + Penumbra  Vacuson Riptide + Zoom Pump  Penumbra
Stryker®  ENGINE 60 Stryker ENGINE
(Medela) (Medela)
el i, (]

68

Elevating Expectations

Penumbra System Evolved

Atraumatic Tip Design REDglide Technology

+ Enhanced distal hydrophilic coating for smooth trackability
132cm Length

+ To reach target vessel

bt il 5]

Force (gf)

The REDglide Difference

449
less friction
than original

coating*

et o ()

068" Lumen + Proximal stainless steel & nitinol hybrid coil wind fociproted avigaion oo
ydrophilic coam!g_ for

+ Delivers powerful aspiration + Progressive distal nitinol coil wind oot ¥ackabtly

2.13 mm (.084") Outer Diameter + Laser welded transitions

+ Afraumatic tip designed for improved navigation + Full length PTFE liner for durability

REDglide Coating + Deliver with 3MAX or Velocity Microcatheter

+ Use with BENCHMARK BMX96 or Neuron MAX
+ Powered by Penumbra ENGINE
16 Material Transitions
Optimized hub to tip

for performance in
challenging anatomy

Progressive Distal
Nitinol Coil Wind

Continuously softer
distal profile for
atraumatic navigation

(7}

REDEFINING BOUNDARIES
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Adapt to the Situation

.062" Lumen

+ Delivers powerful aspiration

1.93mm (.076") Outer Diameter

+ Low profile for easy access

Atraumatic Design

+ Engineered to efforflessly navigate tortuous anatomy
138 cm Length

+ To reach target vessel

- e

62

Penumbra System Evolved

Precision Tip REDglide Technology
+ Proximl stainless steel & nitinol hybrid coil wind iulaog iearksrbend Etncad gl
with shorter polymer tip hydrophilic coating for
+ Distal nitinol coil wind for optimal visualization smooth trackability
and placement

+ Laser welded transition & marker band

* Full length PTFE liner for durability

+ Deliver with Velocity Microcatheter

+ Use with BENCHMARK BMX96 or Neuron MAX 088
+ Powered by Penumbra ENGINE

11 Material Transitions Progressive Distal
Nitinol Coil Wind
Optimized hub to tip
for performance in
challenging anatomy

Continuously softer
distal profile for
atraumatic navigation

A Complete Range of Low-Profile Catheters

1.27mm 0D 1.42mm OD 1.65mm 0D 1.80mm OD 1.93mm 0D

035" ID 041" 1D

&

.060" ID

D,

%
i

138 cm Length

160 cm Length
139 cm Length
132 cm Length
138 cm Length

Penumbra

3MAX 4MAX JETD ACE60  RED62

it e (]

Powered by Penumbra ENGINE

Sleek, Simple Design

+ One touch for maximum aspiration

Four Bar LED Lighting -29.2
- X inHg Deep |l
+ Easily displays maximum vacuum Vacuum®

Integrated Clot Catcher

+ Enhances visibility and easy clot removal

e i ()

Upgraded Penumbra Aspiration Tubing

Original Tubing Updated Tubing
.067" Choke Point .110" Throughout

Penumbra Penumbra
Hi-Flow Aspiration Tubing Aspiration Tubing Larger Flow Switch ID
Flow Switch Flow Switch Eliminate the Choke Point

e i )
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BOBBY™ balloon guiding
catheter for flow arrest
during thrombectomy

Microvention
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BOBBY
Balloon Guide Catheter

Ref #CAZ01320027

\Q MicroVention
TERUMO

BOBBY Indications

The BOBBY Balloon Guide Catheter is intended:

« For use in faciltating the insertion and quidance of an intravascular catheter into a
selected blood vessel in the peripheral and neuro vascular systems. The balloon
provides temporary vascular occlusion during these and other angiographic
procedures. The Balloon Guide Catheter is also indicated for use as a conduit for

retrieval devices.

& Warovention
TERUMO

For MV Internal Use Only. Do Not Distribute.

BOBBY Balloon Compliance Chart

BALLOON

INFLATION -
COMPLIANCE  Balloon Diameter mm) 41 51 60 67 74 79 84 8¢ 8 9 100

Inflation Volume® {cc) 005 010 015 010 025 030 03 040 045 0% 05

* After Priming Catheter ¥ Maximum Injection Volume

& Mirovention® ,
o ¥ i
= ks

b
— b ol

Sterile Inflation Card
*Included in packaging

» Tobe used during procedure

€ Warovention
TERUMO

For MV Internal Use Only. Do Not Distribute.

10

BOBBY Specifications

Product Catheter Tip Balloon Balloon
Code Length Length Diameter Length

One unit per ludes peel away introducer sheath and inflti

BOB-8%5  0.086"/2.18mm  0.110"/84F 95em

95em Fe
{ Coating Length 25em ?

Maxmomm; 3 /

15mm 10mm 10mm

0.086" / 2.18mm

€ Waroventiom
TERUMO

For MV Internal Use Only. Do Not Distribute.

Product Labeling

Use by date ——ffs=

Working Length ——

Catheter Drawing with
Specifications

<« Lot number
€ Waroventiom
TERUMO

Part number ——

For MV Internal Use Only. Do Not Distribute.

BOBBY Set-Up

ImL

FogPrep Only | | 3mi. Saline flush line

20ml

I
Three-way stopcock ?' ﬂ:[
i

O
RHV

For MV Internal Use Only. Do Not Distribute.

Inflation port \

Working lumen

& Warovention
TERUMO
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Technology Integrated from SOFIA

SOFIA Technology

» 58 Braid and Coil Consruction

» Multiple Anatomy Optimized Material Transitions
* Hydrophilic Coating

Scepter/Scepter MINI Technology

» Soft Compliant Balloon Material

» Self Sealing Prep Valve

» Multiple Anatomy Optimized Material Transitions
» Simpliied Prep Method

Internal Use Only - Do Not Distribute

& Scepter

\

€ Maoventon ‘
TERUMO

(

Quick Prep Guide

STEP 4: Once the balloon

STEP 5: Deflate with 3cc syringe while the distal

STEP 6 Prime a fcc syringe filed half way with the

i purge
with contrast, inspect the balloon for any bubbles,
imegulariies, or leks. Do not use if any incon-
sistencies are observed. f contrast leakage is
observed, discard the unit.

the catheter equalize. Remove the acc syringe.

recommended 5050

attach tothe 3-way stopcock. Attach a 20cc syringe
pre-flled with approximately 2cc of recommended
50750 contrast saline solution tothe other port of
the 3-way stopcock fo deflation. With the catheter
hydrated and balloon completely prepped the

Dead space of quidewire lumen + proximal hub | 3921 milliters BOBBY Balloon Guide Catheter s ready foruse.
Dead space of inflation lumen 0,652 millliters
(€ Maoventon
TERUMO
L For MV Internal Use Only. Do Not Distribute.

95¢m

BOBBY & SOFIA Length Considerations

SOFIA 125¢m

110cm

110cm

Qata onFile at MicroVention For MV Internal Use Only. Do Not Distribute.

(€ Maoventon
TERUMO

11

Quick Prep Guide

STEP 1: Remove the BOBBY Balloon Guide STEP 2: Flla 3cc syringe with 50/50 contrast

Catheterfomi e the it ystop

'STEP 3: Hold distalip of balloon upright with
one hand. Hold attached syringe wit

hand.

e e i Purge W o pi ooy s F ity
for 10 seconds. While submerged, use a syringe the 3-way stopcock tothe inflation port Ensure thumb. Maintai constant pressure and do not it
Jith sali i i th bubblesin the syringe and bl il disel puge
Afterflush s completed, detach the syringe. stopeock priorto attaching the hub. hole and the contrast has completely filed balloon.
(€ Maoventon
TERUMOD
_ For MV Internal Use Only. Do Not Distribute. b4
e N

BOBBY Benefits

»Streamlined Prep

~ Designed with Scepter Minis self-sealing purge valve
fo simplify and decrease balloon prep fime

» Quick Inflation & Deflation

~ Dual lumen reinforcement provides fast, consistent
balloon inflation and deflation

«Trackable & Stable

~ The SOFIA-inspired, multiple transition zones creates
a smooth, trackable and stable experience

C Maoventon ‘
TERUMO

N For MV Internal Use Only. Do Not Distribute. Y,
(= R\
BOBBY Development Testing in Tortuous Aortic Arch
BOBBY BGC LONG SHEATH
¢ Microventor
@ta on File at MicroVention For MV Internal Use Only. Do Not Distribute. p
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BOBBY PPT Learnings
Introducer Sheath PREP
« 8F Terumo Pinnacle » Do not prep inside of patient
«2.00mm  0.415in 1D o Iarger —Prep method differs from compefitor BGCs
Select Catheter Sheath Introduction
5 o 6F o choi » Use peel away introducer provided when Thank You
orbF ol cigee introducing info groin sheath

Guidewire SOFIA Compatibilty
+.033inor 0.038in + Use wih SOFIASF 125cm or SOFIAFiow P

6F 125cm/131cm OD Optimized Units (Orange

Label)

(¥ MoVentiom ‘ \(_4 M'”O\EQHSQ‘
Data on File at MicroVention For MV Internal Use Only. Do Not Distribute.

12



SESSION 1

Medtronic AIS solution:
3mm SOLITAIRE™ X and
REACT™

Medtronics
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Medtronic

Engineering th

Solitaire™ X

Revascularization Davice
Imm

Summer Park
NV Marketing

New Product: Solitaire™ X 3mm

/D

_

Deploy with Safety. //
’ @\/ -

Designed to safely treat vessels down to ///é/—‘
1.0mm with ultra-precision and maintain \ ///j\
vessel integrity with a flexible parametric I/ 17 W
design. #2 AWK MY

Solitaire™ / g5% 36% %
XDevice | Owrap) | | Owrap | | | Overiap

3mm

AmmVessel 2mmVessel 3mmVessel

Treat vessels \ —
as small as \\.

Medtronic

New Product: Solitaire™ X 3mm

X Compatiole Access Options
Deliver Lover Clot Crossing Profle

With choice. oty -

Greater procedural versatility
helping you operate nimbly in

small vessels. 021" ‘m’n

@ -
@ Phenom'2t| 021"
Designed for a lower clot
crossing profile with 0.017"

microcatheters.'2 or ‘m'zv (@ nesg 021

Outer Diameter (F)

Lower Lower
Clot Grossing | Delivery
Profle Force

A

Medtronic

14

New Product: Solitaire™ X 3mm

Product Overview'
Minimum Vessel Winimum Introducer Push Wire Fluorosafe
Sizer Microcatheter Sheath Diameter®? Merker
Compatibility

@

6mm

& OO

Medtronic

New Product: Solitaire™ X 3mm

Retrieve
with control.

Minimized vessel movement.
Designed to safely treat distal
occlusions out to M2.'%3

B SolitaireX

3xd0

Medtronic

New Product: Solitaire™ X 3mm

Specifications'

WORNGLENGTH

NoN-oRaNG |
Lewer

‘2ROWS OF EVENLY SPACED BODY MARKERS EVERY 1014M .

WORKNGLENGTH

(mn) " (min-ma)  em) (mm) (mm) (mm) (em)

Distel Prox.  (mm)

1030 - 200 30 40.0 51.6 <150 3 10

Medtronic
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React™
Aspiration Catheter

Solitaire™ X

Revascularization Device
3x20 +3x40

068"~ g7
\

/

React™
Feature

\

)z‘ Guiding Compatibilty
> (20.087")

o
\ 4

Catheter Length Distal ID Proximal ID Distal 0D Proximal 0D

REACT 68 182cm 0.068" 0.068" 0.083" 0.083"

REACT 71 132 cm 0.071" 0.071" 0.0855" 0.0855"

Larger Inner Diameter, Larger efficacy of ADAPT

! CVR ratio, | efficacy of ADAPTI
Catheter OD or 1D

Catheter-to-vessel (CVR) ratio

Component Material

Lingr Proximal PTFE + Distal TPE

Vessel  Catheter

Diameter 0D React™ 712 0.0855°/ 2.17mm ~ 0.071°/ 1.80mm N .,
A Braid wie Consistent Cow\pmh and varlable
vessel braid PPI

React™ 71 Catheter

Quter Jacket Lower durometer jacket

»

Other similr ID Aspiron Catheter
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Proven
with Solitaire™ X React™

Tested for reliable performance for up to
3 passes without damage

Meditronic

Combined technique as first approach
in mechanical thrombectomy: Efficacy and safety
of REACT catheter combined with stent retriever

React™ with Clinical Evidence

102 patients treated with combined MT technique
using React™ and Solitaire™.

Manuel Requena'** ), Caros Piana’ 0, Mara Olve Gdea",
Danid Herninder', Sandra Boned™ ©, Marta De Dios, Marc Rodrie',

Marc ibo™ and Ajandro Tomasell

React™ 68, 22.54 React™ 71, 77.5%

Others, 29.4% Soltaire™ X

Clinical Outcomes

89.2% 53.9% 2%

Successful Modified First Pass

Complications
Recanalization (mTICI 20-3)Effect

Class |-A indication patients '
(N=47) Combined use of

93.6% React and Solfaie

is effective.
Successful Recanalization

Eila Rivera™, Mariin Muchads™, José Lus Cvevas™* O, Marta Rubiera
Ao Garia-Tonel”, Laua Ludovic Gramegna® O, Carls o™,

16

React™ with Engineering Data
React™ 71 Catheter has superior trackability and durability!

Figure 1. Navigation force measurement (mean 2 5D) for aspiation catheters in - . . -
poure 1 Havigeton e A pP - Figure 3. Measurement of peak tensile forca to failure for the distal section

of the ACs. Post-hoc statistical analysis for peak tensile force to failure
between the ACs.

lo
andlyisforpeeknavigation frcebetweenthe ACs.

The lowar the peak
navigation orce, the higher
the trackability performance.

»

Jal  Emboncl Cosi]  SoftF | Resat |
Ll

SofistF mbowc 071 Cady7 7

Medttronic

Engineering the extraordinary

Your Total *+ °
Stroke Solution’
Partner. -+
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Introduction of AXS
VVector 46 for MeVVO
thrombectomy

..................................................................

17
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~
stryker
N Y
e R
AXS Vecta 46: Construction stryker
E— st shat
Flexible 11cm nitinol round coil wire for distal
navigation
I
|
Proximal shaft
Nitinol cross coil wire with a polymer jacket
AXS Vecta 46 features a full-length PTFE lining
3
o s
e R\
AXS Vecta 46: [/lessaging stryker
One platform, dual functionality
For king a powerful distal AXS Vecta 46
aspiration tool, AXS Vecta 46
provides an ID of 0.046in.
For users seekinga supportive rail AXS Vecta 74
to track their large bore aspiration
catheter, AXS Vecta 46 mitigates ledge
effect with its 1.43mm distal OD.
usrationbySryker
5
o s

18

-~

AXS Vecta 46: Product overview stryker

Working length: 146cm

Soft, rounded tip 25cm hydrophilic coating

(starting from distal tip)

Hub-to-tip PTFE liner

Nitinol cross coil wire with a
polymer jacket (plastic)

Flexible 11cm nitinol round
wire coil segment

( N
AXS Vecta 46: "ackaging stryker
No scout
introducer
1 peel-away
introduction
sheath
Photoby Stryker
Ordering information
UPN Product name Inner diameter (in) Length (cm)
INC-11814-146. AXS Vecta 46 Aspiration Catheter 0046 146
4
& )
s R
AXS Vecta 46: Target location in the neurovasculature stryker
XS Vecta 46 facilitates
tracking oflargebore AXS Vecta d6enabes
catheters to the M1 distal M2 aspiration
lusration by tryker
6
& )




SESSION 1

AIS solution: Esperance™
reperfusion catheter &
PRESET thrombectomy

device

Wallaby/Phenox
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Esperance™ PRESET
CIEIN RO el thrombectomy device

AlS Solution :
Esperance™ reperfusion cathether &

PRESET thrombectomy device

Working| Distal Inner| ~ Outer Diameter
[Pm“[r:]a!}{][man
ASPEFBINT 131 UL L
asperzser 250,071 0.082/0.081
S 60 1 Large ID. 1D=0.071". Provide adequate suction to suck
ASPSELBINT 131 the clot out successfully
B Small OD. 0D=0.081". The aspiration catheter is able
aspsei2skir 125 (0,055 0_066/0,052 to enter the small vessels in the brain.
ASPSFLISKIT
Esperance™ Esperance™ 6F
reperfusion cathether reperfusion cathether
Esperance™ Esperance™
Uniaue Hvdronhi reperfusion cathether reperfusion cathether
Cm(t]'u ¢ Py fopnie \ Dual-Layer Construction Round +
mrggmmgw Se!gnsgfib‘h Coil and Braid Reinforcement for Durability RO NItIﬂO\ Flat CO”
deliverabilty .
Nitinol Flat Coil Flat +
Flat coil for maximum lumen patency
071" Inner Diameter E/|at )

Large lumen for increased
aspiration power

| i
2cm Coil Only Egperanc
Ultra-Soft Distal Tip g ,,
011" Thin Wall =

Reduces the ledge effect

15¢m Flex Zo;\e

Soft di gment for navigability

20
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Esperance™
reperfusion cathether

- 125 cm

W1l
Helical slit

=

S ra
y [0+2

S

Closed proximal ring

Dual Type Cell Design

thrombectomy device

PRESET
Docking procedure thrombectomy device
/
PORTAL EXT
distal end

PRESET LT
Proximal end

21

PRES-5-40

PRE-LT-3-20 3
PRE-LT-4-20 4
PRE-4-20 4
PRE-6-30 6

Diameter | Length

Working | Shaft Microcath. vessel
diameter
[inch]

[mm]

20 30 00165 »>15
20 30 00165 >15
20 30 0021 »>2
30 48 0021 >3
0021 »2

PRESET

Closed proximal ring

maintains cell shape integrity
independent of expansion
diameter

ensures stable opening and
constant wall apposition during
retrieval

deep clot integration
combined with flexibility in
- tortuous anatomies

Dual Type Cell Design

thrombectomy device

| PRESET
PRESET LT + EXT Wire thrombectomy device

m]

A[mdny' [
— T )
e |
B C

A B G 3 E Microcetfieter  Min, Vessel
Shaft Diameter |~ ShaftLength | Inserion Wire Marker Distance WorkingLength - Compatblty  Diemeter
[mm] Langth [mm] () [mm) Inch] [mim]

ID 0,015 m

- PR
/ﬂ:
proximal

v

d
!
A | Diameter 0.36mm/0.014"
B | Total Length 115¢m
Vith - pRESET 315em
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PRESET
I thrombectomy device 23]
- Acute Recanalization of Thrombo Embolic Stroke with pRESET thrombectomy device
o o : Recanalization
no. of treated vessels 109 ol by
age y1. mean (SD) 683 (138) T} o o123
age min-max yr. 20-90* SR i
female sex (%) 55

NIHSS score at admission median (n; range) | 15 (99; 5-29)"

0 830
0-1 91.0
0-2 96.0
> 40
atrial fibrillation 57.1(56/98)
systemic hypertension 67.3(66/98)
diabetes 17.2(17/99)
former stroke 16.3(13/80)
PRESET
thrombectomy device
MRS 0-2 at 90 days: 62.5%
ARTESp MR CLEAN' | SWIFT-PRIME: | EXTEND-IA: ESCAPE«
= e Thank youl
iy KL 266 | G | T | s '
70293 84.4% 58.7% 88% 86% T2.4%

Sources:
Prothmann et l. Thrombe (ARTESp):
‘Berkhemer et al; A Randomized Trel ofIntrarteralTreatment for Acute Ischemic Stoke; N

EnglJ ed 2014 DOL 10,1056 NEJMoz141 157,
: PAvs.tPA Aone nSioke; NEnglJ ed 2015, DOL 1

Therepy o ing Selcton; N EnglJ ed 2015, DO 10 1056 NEJMoat14752
< Stoke;NEngl 00110,

Studydid notnlode RESET LITE.
The pRESET

isitavalablefo saeor

KIF-00320

22



SESSION 2

Contact Aspiration
Thrombectomy

23
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Contact Aspiration Thr:

nbectomy:

Comprehensive Review & Practice

Yushik Shim

Inha University

International Stroke (—:rokn.ference (I1SC) 2023

=
=

February 08 - 10, 2023
Dallas, Texas and Virtual

“

Tirofiban Superior to Aspirin in Stroke Without Large
Occlusion

Medscape Medical News, March 2

Tenecteplase Noninferior to Alteplase for Ischemic
Stroke: TRACE-2

30

Endovascular Therapy Benefits Large Infarction:
ANGEL-ASPECT

fedical News, February 16, 2023

Thrombolysis Not Necessary in Mild Nondisabli
Stroke: ARAMIS

Similar Effect of Early, Late BP Reduction in Stroke:
CATIS2

e Medical News, February 15, 2023

STROKE AF at 3 Years: High AF Rate After

Novel Celery Seed-Derived Drug May Improve Stroke
Atherosclerotic Stroke

Outcomes

ws, February 15,2023 (35

This Will Change Practice !

Triz Trial of Endovascular Therapy for Acute Ischemic Stroke
with Large Infarct

Huo Xetal. DOI: 10.1056/NEJMoa2213379

S

Efficacy 2t 90 Days.

a standard appr
ke due to

-+ endovascular therapy b
farce core remains uncercain.

213 267 200 200
(N e e

27 ey

= Only about
thrombolyti

Links: Full Art

Links: Full Article | NEJM Quick Take | Editorial

24

orical RCTs in Acute ischemic stroke Treatment

-“

-1995 Search for Thrombolytics ECASS, MAST-I, MAST-E, ASK

1995 Choice of Optimal IV Thrombolytics = NINDS

2008 Expansion of Time Window ECASS-3

2013 EVT - not superior to IV tPA IMS-3, MR-RESCUE, SYNTHESIS

2015 EVT - standard methods MR CLEAN, ESCPAE, EXTEND-IA, SWIFT

PRIME, REVASCAT

2018 Expansion of Time Window DAWN, DEFUSE-3

2022-  EVT for Large core stroke RESCUE-JAPAN LIMIT, SELECT2,
ANGEL-ASPECT (... TESLA, TENSION, IN

EXTREMIS-LASTE

This Will Change Practice !

Trial of E T for Large

Saraj Actal. DOI: 10.1056/NEJMoa2214403

ic Strokes

Efficacy at 90 Days

and death

Death from Any Cause
oihin 0 o)

lovascular thrombectomy outperformed med-
respect to the modified Rankin scale score

al was terminated early for efficacy. potentially
‘overestimation of the effects of thrombec-

= Only about 20% of the paien
thrombolytic agents before ra

Links: Full Article | NEJM Quick Take | Ediorial

Which is better ? Contact Aspiration vs. Stent Retriever

£

A survey of neurointerventionalists on
thrombectomy practices for emergent large vessel
occlusions

Spiotta T, Jonathan Lena T, Imran Chaudry *

Retrievable stent  Retrievable stent with
without balloon guide  balloon guide or stentwith | technique or other
or aspiration aspiration aspiration at | 39.7% 38%
51% B1% dot

(Solumbra)

8%

17. Foran inracranial ELVO, our practice
patterns are o begin thrombectomy with

Retrievable ADAPT Intra-arterial thrombolytic

20. How successful are you vith your 0-50%
primary thrombectomy techrique (TICI2b  0.0%
3 passes o less,
10 a different technique)’
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ch is better ? Contact Aspiration vs. Stent Retriever

2019 Sep;11(9)884-890. do: 10.1136/neurintsurg-2018-014614,
Institutional and provider variations for mechanical

thrombectomy in the treatment of acute ischemic
stroke: a survey analysis

Tapan Mehta ! Adnan H Siddiqui 3

Bharath

20214 KoNES 54| (£4: KoNES 1)

Thrombectomy (N
Catheter-based 784
Stent-based
Combined

Location

ntact Aspiration : N

Faster reperfusion
Higher rates of successful reperfusion ( TICI > 2b)

Lower rates of major complications (including fewer distal emboli and

vessel wall damage)

Superior cost effectiveness

3 §Contolied il > IAMA. 201/ Aug 1415(5):445% 357, doi: 10,1001/ 20170644

Effect of Endovascular Contact Aspiration vs Stent
Retriever on Revascularization in Patients With

2 = b
The ASTER Randomized cal Trial

Occlusion:

Aspiration thrombectomy versus stent retriever
thrombecka = irst-line approach for large vessel
occlusion : a multicentre, randomised,
open label, blinded outcome, non—inferiority trial

25

Table 1 Baseline characteristics of mechanical thrombectomy techniques

Solumbra Solumbra
technique without Direct aspiration technique with  Stent retriever  Direct aspiration
N BGC (%) without BGC (%) BGC (%) WIthBGC (%) withBGC(%)  Pualue

Vihat s you background raining?

Neurcradiclogy @ 317 512 98 49 i 002
Neurcsurgery 1 55 182 0g 73 2

Neurclogy 12 50 33 313 00 83

Other 4 50 250 00 500 00

How many years heve you been in practice?

<year 3 0 33 133 333 0 ] 01
1-2years 4 09 0.0 500 25.0 250

2-Syears 15 33 467 67 133 )

5-10years 15 00 40 00 133 3]

>10years 31 355 452 129 32 12
Vihat tent retrievers do you use during the ‘Solumra technique’? (Flease selctal appicable opticns)

Soltare 52 21 346 135 B3 58 038
Tevo % 354 315 104 104 63

3D Separaior 16 188 70 00 00 63

Otter 1 00 1000 00 00 00
What intermediate or aspirtion cathete do you use during the‘Solumbra techrique’? (Pleaseselect ll applicable optons)

SofifSofia plus 14 286 357 1 143 143 004
ACEBE 56 357 s 89 1 36

Ac 3 00 00 33 667 00

Catalyst B 182 182 364 73 00

Revive IC 0 00 00 00 00 0¢

Other 7 2 185 143 00 143

ch is better ? Contact Aspiration vs. Stent Retriever

AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acut
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Use of stent retrievers is indicated in preference to the Mechanical Embolus
Removal in Cerebral Ischemia (MERCI) device.
2019 E% YELEFT TIM ZHTMERE
TERE WY
ERT o AHEYAA&E $Hdos Aafche
ASE 1n, ATHE A).

Evolution of C

Penumbra System (FDA 2007)
FAST (Forced Arterial Suction Thrombecomy) (2011)
ADAPT (A Direct Aspiration first-Pass Technique) (2013)

* SNAKE Technique
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2012 (early)
STENTRIEVER

Factors influencing the success of Contact Aspiration

* Clot Related Factors
Clot composition (Fibrin / RBC)
Fibrin-rich clots : CT-low density / MR-SVS (-)
- Contact aspiration
RBC-rich clots : CT-high density (CT) / MR-S

- Stent Retriever

Incheon Regional Cerebrovascular Center (Inha Univ)

* 2019, 52 cases (NS 41, NR 11, TICI >2b 88.5%)
SR 42 / Combine (Solumbra) 2 / Others 8
* 2022, 85 cases (NS 74, NR 11, TICI >2b 86.5%)

CA first 51 / Combine (23) / Others 11

26

Factors influencing the success of Contact Aspiration

* Technical Factors

(@ larger ID of aspiration catheter
cuum aspiration system with higher aspiration force
clical aspiration force
Anatomical Factors
@ site of arterial occlusion
© angle of interaction b/w aspiration catheter and clot
Patient Factors
@ younger age

@ shorter time from stroke onset to clot contact

Refractory Recanalization (ICAS)

Stent Retriever, the first
in situ thrombotic occlusion underlying ICAS

“plaque rupture and re-thrombosis”

Kang DH, Hwang YH. Frontline Contact Aspiration Treatment for Emergent
Large Vessel Occlusion: A Review Focused on Practical Techniques. J Stroke.
2019 Jan;21(1):10-22.

ADAPT (MCA occlusion)

+ Male 47

+ NIHSSS 17
* HTN/DM +4+
+ Adib-




H 22t S| Y M2 2 HES] (ASTRO) Stroke Conference & New Device Update

APT (MCA occlusion) ADAPT (MCA occlusion)

Rot -3 { e 8Fr femoral sheath

™
" (8Frlong sheath)

Ang -0°
FD 42 cm

(NeuronMax / Shuttle)

© 0:00;
i 11:25:07,

B Synchro 014
o,

Rot -18¢

Ret 67 Roi . g o
A“g { o Female 71 ¢ g 8
fD37em | Re 7 il
s s ') + NIHSSS 7

"« HINDM+-

2A0:00)
O 275

o 42812 o A2

27
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PT (Basilar artery occlusion) PT (Basilar artery occlusion)

3 . ‘ Preop. perfusion CT angio Postop. DWI MR
ICA T-occlusion \ °

* Female 86 Automaticaly calculated results.

Do not use without checking the quality control images

NIHSSS 10
HTN/DM +/+
Afib +

Hypopertusion
Infarct
PenmbralMismatch =

Mismatch Ratio
PRR

28
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ICA S-occlusion

..
R s i A

ICA S-occlusion

ICA angiography ICA angiography
Male 60

NIHSSS 20
HTN/DM +/+
A.fib -

Park S, etal.
Endovascular

Segmental Petropavernous
Internal Carotid Artery
(Carotid S) Occlpsipn. J
Stroke. 2015
Sep;17(3):336-4

Tandem Occlusion : Angiopalsty=> CA = staged CAS
Bxren Male 68
NIHSSS 11
HTN/DM +/+
Afib -

29
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RT CCAY

? 00
) 00
1 §26:57
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RESCUE (ADAPT -> SR - stenting)

Ot 908
+ NeuronMax088 g 0°
)

3icm

1945
AGRBON o=
4 :béiafs-;d

» NeuronMax088
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SESSION 2

Stent Retriever
Thrombectomy

..................................................................

33
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Speaker
RN E-mail:
b e Do el et st parkiunghyun0707@gmail.com

Stent Retriever Thrombectomy

FRI. 28h APR. 2023 ASTRO Stroke Case Conference & New Device Update

Dongtan Set up for SRT

1. ICA~M1
2. ~distal, ACA

3. Post. Circulation - contact aspiration with SOFIA 5

FRI. 28 APR. 2023 ASTRO Stroke Case Conference & New Device Update

ICA ~ M1

+ BGC + Aspiration Cath + 6mm stent
(strip microcatheter, retrieved without m.catheter)
Optimo 9Fr + REACT 71 + Stent 6x40
FlowGate 8Fr + REACT 68 + Stent 6x40

FlowGate 8Fr + Catalyst 7Fr + Stent 6x37

FRI. 28t APR. 2023 ASTRO Stroke Case Conference & New Device Update

34

No conflict

Not expert

FRI. 28" APR. 2023 ASTRO Stroke Case Conference & New Device Update

| prefer--

Large & Long stent, 6-40mm stent

Deploy stent as far as possible

Inflation balloon before passage occlusion site

Do not wait after deploying stent

Strip microcatheter when retrieve the stent

Use large bore aspiration catheter instead of intermediate
Alittle push intermediate while pulling stent

FRI. 28" APR. 2023 ASTRO Stroke Case Conference & New Device Update

Optimo 9Fr + REACT 71 + Soliatire
6-40

Male/71Y.0
Right ICA/MCA
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Direct aspiration for ICA

wangen

e

0 2 &

2 000
> 288

3
9&1
184

FlowGate 8Fr + REACT 68 + Solitaire il
6-40

D &1 om

&

Male/60Y.0

Left MCA

Stent first due to

MCA curvature

FlowGate
Solitaire 6

Female /91

Right ICA

o
o 204620
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“

~distal or ACA

+ BGC 8Fr + Intermediate (CAT6) + 4 or 6mm stent

(strip microcatheter, retrieved without m.catheter)

FRI. 28 APR. 2023

ASTRO Stroke Case Conference & New Device Update

_4

36

Direct aspiration for ICA

Final angiogram ICA

p

FlowGate 8Fr + Catalyst 6Fr + Trevo
37

Male/62Y.0
Left MCA

Stent first due to

Distal occlusion
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FlowGate 8Fr + Catalyst 6Fr + Trevo
Sitedt

Male/67Y.0
Right MCA

FlowGate 8Fr + Catalyst 6Fr +
Solitaire 4-20

Female/90Y.0

Left ACA

37
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4mm stent
Intermediate catheter location

A

| prefer--

1. Large &Long stent, 6-40mm stent

2. Deploy stent as far as possible

3. Inflation balloon before passage occlusion site

4. Do not wait after deploying stent

5. Strip microcatheter when retrieve the stent

6. Use large bore aspiration catheter instead of intermediate

7. Alittle push intermediate while pulling stent

FRI. 28 APR. 2023

ASTRO Stroke Case Conference & New Device Update
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SESSIC

[Case 1]
Hemorrhagic
complication after M1
thrombectomy with
Wingspan stenting
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Beyond the Excellence 2020

61/M Rt. Hemiparesis Gr |l & Dysarthria
DM/ HTN (+/+)

Hyperperfusion syndrome

Recanalization 20 angiography

Solitaire 4X40 Thrombectomy > Re-occlusion

Trevo NXT 4X41 stenting & angiography Trevo stenting &YEH0)|A| 0.5mg Tirofiban IA &
(Infarction pattern & stent strut 2 ICAS) retriever¥ angiography - re-occlusion

40
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Gateway 2X15 balloon angioplasty

Wingspan 3X20 stenting

REVIEW

Update on cerebral hyperperfusion syndrome Post-intervention management

TRA AT 3 0101 PiCC

ey angio 4 Lt MCA e occiion 2E'E,

Yen-Heng Lin @ ," Hon-Man Liu%?

0737 NP 159/96 mm checked - . ¥
was done

ELECE 1mg 50+50W 300 i o 20 g,

+ |V Tirofiban

CEREBRAL HYPERPERFUSION SYNDROME IN SPECIFIC Preventive measures and management AR og:am c revo AT/ AKAL santing stte

CONDITIONS Intracranial angioplasty and stenting(NCS) [n a meta-analysis by Bouri et al, the cumulative incidence of t i snaong
Intracranial atherosclerosis CHS 1A s Fiably aboi i 4 — . .
after CEA increased appreciably above a postoperative oa15fF B e oo o gl
Follvin e Senng and Aggresive Modi Mangenensfor = 5 8100 O T GE e e infusion rs
Preventing Recurrent Stroke in Intracranial Stenosis tral, stent  SYStOlic blood pressure of 150mm Hg. The efficacy of intensive was done.

use o treat intracranial atherosclerotic discase was reduced, blood pressure control to decrease the risk for hyperperfusion in
given its stringent indications. This reduction means that less  CAS was also evident. Most CAS studies recommended main-
d‘\,“ are available in the literature about CHS in patients .\fls'\’ taining posrproced\lral blood pressure at <140/90mm Hg. In
INCS, Furthermore, most stdics of complicaions ater NCS 2 B P50 R e P A e AR _&d h
report few cases and provide scant descriptions of the clinical ~ PAti€Nts at high risk o and ICH, blood pressure was main-
symptoms and the conditions for developing hemorrhage. In  tained at <120/80mm Hg. High risk criteria included factors
the nine studies of INCS with over 50 patients,  the average  previously described in patients following CAS, including hyper-
incidence of non-technical related intracranial hemorrhage Was — tegion at baseline, treated carotid stenosis of >90%, and poor
about 2.6% (0-796), and the onset was immediate or within a . e A
collateral blood flow. The latter was defined by contralateral gans

after IAT

2023-03-05 08:50
TRCAIAT, 22 48 E 23
0

2BZ ST B TFANTE,

few hours after the procedure. ST, BP153/9 PRTT,RR: 16,T: 366 SpO2 98%)

Although predefined CHS is not reported, the current

carotid occlusion or stenosis >80%, indicating an isolated ipsi-

reported data on ICH after INCS range from 0% to 3.4%. Risk Jateral carotid circulation. The lower limit of blood pressure was
factor for CHS and s hemorhagic consequence (figure 4)3fer 960 mm g except in those with concomitant cardiovaseular
INCS were similar to those involved in extracranial procedures. _&disnrder& Blood pressure should be monitored continuously via
Because 1o surgical maniplaton of the cervcal Baroreceptor . areerial ine or checked every 15 min or less, during and at
occurs in INCS, the pathophysiological explanation for the 4 : "

least 24 hours after the procedure. Intravenous short acting anti-

development of CITS i more ikely impairment of cercbral auto- r 1
regulation rather than baroreceptor reflex breakdown or induc- hypertensive agents should always be available. Antihypertensive

tion of free radicals by the surgical procedure. Because of limited  agents, including labetolol and clonidine, are proposed because of

data, the management and prevention of CHS after INCS have: their reducing effect on CBE. However, intravenous nicardipine

not specifically been recommended. Periprocedural strict blood e i : {oftes
—mg is more convenient for titrating, despite its potential effect on

pressure control is reasonable. Further rescarch on g
cerebrovascular vasodilatation.

hese circumstances 1s warranted.

85T 55~ 18Img/d

Y% E3 YA 3mme/3mme
A2

AU2YR FERY Y

2023-03-05 10:00
BT
47612 SHEI 53 4 43 gL

il CHSIBHR] 2220 obey 251 SIT| Y0 2T RA SuB MRS

> 9E® 47 627, 8% G5B, 08F 3| Mg HHIE 61, 8% 65H 3BE

+ BP(SBP<120) was
controlled with IV
Perdipine

41
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Metallic Hyperdensity Sign(>90HU) Hounsfield unit 125 (>90)

ORIGINAL RESEARCH
INTERVENTIONAL

Metallic Hyperdensity Sign on Noncontrast CT Immediately
after Mechanical Thrombectomy Predicts Parenchymal
Hemorrhage in Patients with Acute Large-Artery Occlusion

1C.Xu, @Y. Zhou, @R zhang, 2. chen, ©w. Zhong, X, Gong, O ing and M. Low
g0

Positive predictive value 76.3%
Negative predictive value 95.7%

ABSTRACT IV Tirofiban postinterventional management decision

noncontrast CT 08

CTdenity of >90HU
‘The senstivty, pecicty, and postiv and negative preictiv vales o the metalic hyperdeniy sign i predicting parenchymal
hemorthage were calclated

RESULTS:

4
those without it 763% versus 3%, P < 01 The snstvty. speif

Post-interventional management

—“—- - ; 1. No antiplatelet (Tirofiban) management.
2. Strict BP control (SBP 100 mmHg0|Tt Hyperperfusion state).
freven Openkaes]
®

, . HR reduction on different vascular outcome was observed
chputom sy mampapetiion - St1iCt BP_control(Labetalol) 120/80-80 VS 120/80-50 (Pulsatile vessel wall stress)
syndrome after carotid endarterectomy !

e —" + CCB Vasodilation > CBV
> CBF'% Hyperperfusiont Visciler Pathopkyslalosy b

ﬁ{} CBVﬁ(vasodilatinn) Response to Increased Heart Rate
CBFif i =

of Cardiology

ollegie of Cardiology Foundation 7/336.00

Florian Custodis, MD," Stephan H. Schirmer, MD, PHD,* Magnus Baumhiikel, MD,"
MTT G(rECanalizaﬁon) Gerd Heusch, MDD, Michacl Bshm, MD,* Ulrich Laufs, MD*

Homburg/Saar and Essen, Germany

One should be cautious when selecting a drug for

:“:“:‘y‘:::lse‘::v‘:““:ﬂ ‘:‘agzifr‘y‘e:‘;::: ;‘::‘;ew“’fr:i‘: Vascular effects associated with heart rate reduction

the outcome. Medications in the latter group include cal- Platelets

cium Chame; blgekerss fodl,;,m :;‘mpms;idey Syc:ml - prinary hemostass Custodis et al. 2008 42 Reduction of vascular oxidative stress (mouse) Risk factor

"‘;‘“’“‘ev e :’1‘5‘:"’“5’“ ol ;\‘“‘s'r “I‘a'ﬁ"“ =S ) Custodis et al. 2008 4 Restoration of endothelial function (mouse)

reduce arterial blood pressure and have little effect on Drouin et al, 2008

the intracranial pressure within the range. Endothelial

‘Therefore, beta-blockers potentially can be used to treat Tiroﬁban Baumhakel et al. 4 Restoration of erectile function (mouse) Dysfunction

byperteistoniin patisiite wittybribn iy A litnitation, CCB Vessel injury & Albaladejo et al. 2003 8 Reduction of vascular wall stress (rat)

to some of the early generation beta-blockers is that they E =

may be associated with blood pressure variability. How- llﬂ 2 E| "."'_l Hemostasis cascade Beere et al. 1984, 199282583 Inhi n of atherogenesis (monkey, mouse) At N

ever, other medications which may be more suitable for Custodis et al. 2008 42 herosclerosis

these patients include mixed alpha-adrenergic antago- Baumhakel et al. 2010 4

;:ls and ;eldjﬁdre:efxiﬁ 3"1380"!5;,5 SluCh ;S labetalol, Zheng et al. 1999 115 Stimulation of angiogenesis (rat, pig) Plaque rupture
ese medications help reduce cerebral perfusion pres- Lietal. 1997 116

sure and mean arterial pressure without any direct effect

on\CBE Patients withCHS may have elevated catecho: Heusch et al. 2008 % Reduction of myocardial ischemia (pig, human)

lamine concentrations. Therefore, medications like elos Coagulation cascade Lol e oo

nidine; a centrally acting sympatholytic, may be useful P - Nascuiar

Blood pressure in patients with CHS should be controlled L ) le] : Fox et al. 2009, 2008 18. 126 Reduction of hospital admission for angina, Event

with either labetalol or clonidine, which do not increase —» fibrin mesh Heparm Mi and coronary ization (human,

CBE heart rate 2 70 bpm)

B-Blocker (B& HRY) Conclusion

2| FA 20mg/amU/AN 4] H2O/TZ 10mL/10mg/A [H4]
AHATA 20mg/Ami/A* [44] HECIEZ 10mL/10mg/A* (48] " 4 5 .
ST - e . Meta s erdensity si n(>90HU) miant pe
comaGor-00003 3R CBCAOH 0003 So0AEE)
WS pEs .
P PO I T hel fu| in post-IAT manaagement
a5 2ugREy wusa
P o Asgys,
e e oy ey
oo ewol e Ko
oga Eumusey
0 %2 TR0 YUTABOE ABI0, Ol BNE s £E HxY S, amos
HEE ga BATNEG, WECRELS
019 HATA 2 3412 0140] ROINDL, 4B 2|4 HERo| v 7l ol . .
ooz zogc lisT(Gom, m
g ® laensy ¢ OO ressure WI er er US|On S n ro e
1) Bolus BT Q2071 B2 32 somg 1 0180 24
FUTATO, RS BYOI T T N SE0UT 1% S0i%0 1Y .
200mg7H7| SO/ 4+ 90 £8 HOSBE S0 3 58 ol Lietint ug h
Raia e iz 250 iR RSP _ : . shou g controliea with fabetaio
@55 HEEA 0] %8 Imgimll SE7H Dlhydropyg'!gme FATENNE =
AETTLHE §5 0% az e g ]
segzian 4 1. 8 BN ERYETR s dY e Bt HR )
¥ 2L, (st
2. Potent arterial vasodilatatzacage ;:;\Zin‘:;’sxw
|'ld1m R0 AR Al A 2Ad3 48 HERE dAAE | o, 23, 81 s
EERUSL) 160mg/h| SEE 1A 080IC BT 2% _[uEREds =
B7hATIcs BB 19 D85S SoE 490 2 AEF 655 SUOL aasBol INE (FE22 0/ %9l HUNE HE
53 43R40 om 2ug ABUETAS SAT 23 68014 2076399 0|¥80| 2,
ZHYOE 15mg/hrS BHTAGD SUZLYEI0) T2t 23 120mg/heTt] ayges: = 2t s74(06%), BRI 421 (04%)01Ck
susy FRos FE,
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[Case 2]
Delayed ICH after staged
carotid stenting in an
elderly patient
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Delayed ICH after staged carotid artery Carotid artery stenting
Ste nting in an elderly patient Most popular treatment of symptomatic or asymptomatic patients with

severe stenosis of proximal ICA in CC-IC.
This procedure seemd to be a relatively more easier procedure than
aneurysmal or vascular anomaly case.

Sung Seng Oun
But. Fatal morbidity or mortality

Department of Neurosurgery Intermittent encounter in acute ischemic cases with tandem occlusion
Dongrae Bongseng Hospital despite of almost chronic ischemic lesion
84/F. Fall down c LOC. /282 A& Z. No def. " )
L= 20| oS C} Qerebral ¢ coronary ang iimal I‘CA severe stenosis
o =) =R in CC-IC (stenotic ratio tenosis of VAO.

PCl on LAD-ISR(In-stel
-~ W

A8 Rt. CCA
WX\

# Guiding : Vista brite tip 8Fr. Avigo 0.014 m/G.W
But.Spider Fx 4.0mm protection device catheterJt St &,
: Transend Ex 300 m/G.W+Excelsiro SL-10 m/cathE 20| passing
CHAl spider m/cath E2Al< GIF 2L SHRE .

Old age

S &0l work up. S2 X311} Pancreatic mass.
Malignancydtsd QUCH OiStE& A3 W 2 Az,
Benign lesion->f/u A& 2EUALT.

LIOION HIGHA 22iolf 2. D& & AICH
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# SystemS BRI MOMAE= AtEdi=H 8l

oo

Flow Gate2 BGC 8Fr+ Genoss1.5mmX20mm balloon(Temporary balloon)
£ =Xl Al&st T3 & &M Spider m/cathE distal cervical portion0fl
HAIE s JIEL A 22 submarine ballooningS AI&GHAS.

Not manual aspiration, Only manual regurgitation

EHL i

40 tding 182 748 55 HOBU

\\

oy

# Post OP CT. No def.

# Spider Fx HXI&t Chs
AFOI =Y 2 gradual Submarine balloonig with temporary balloon

Subrariis 9/29| Subrmarine 4.9/30 72l

cutaneous Intd

e . ol

100 dalayy

srcutansous Intrava utansous Iftrayd

o

# POD 1. MR Diffusion.No def. mRS :0

45




M2zt B4 | A2 2HLS| (ASTRO) Stroke Conference & New De

# POD 7wks. Lt.Carotid artery stenting.
Routine procedure. 23min

(

# POD 1. MR Diffusion.No def. mRS :0 at discharge

# Post OP CT. No def.

# POD 4. El@ <. Stupor mentality

# POD 4. &2 <. Stupor mentality

# POD 3months. MRS :5 at discharge, bed ridden
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In my opinion

1) Carotid stenting vs Carotid endarterectomy

2) Emboic protection devicelt passmgo}XI 20 P

=4

2
A
T

temporary ballooning catheter)t 30| 2
CtE rescue methods?

3) ICH 9! : Spontaneous vs Hyperperfusion?

4) Staged Carotid stenting 22 2+2{?

Ut

roximal
OfLI o
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[Case 3]
Fatal vessel perforation
In endovascular
thrombectomy
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fJazyse

Fatal vessel perforation in endovascular thrombectomy

Hazgsel Va3l
HoE

P/E )Mental : stupor
pupil size (3 mm/ 3 mm Jisocoric prompt
facial palsy(-/-) / hearing - uncheckable
sensory - uncheckable
motor power: Rt.arm G2~3, Lt.arm GO
Rt.leg G2~3, Lt.leg G

Lab ) CBC 13230/12.6/100K BUN/Cr 19.4/0.82 eGFR 69
OT/PT 51/3¢ TG 214 T-chol 213 HOL53 LOL 117
HbAIC 5.6 Na/K 131/3.4 .CRP 8.743

2023.03.01. DWI R
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CASE 1

Z00 F/69
C/C ) mental change

P/I) 2023/3/1 7:50am AIAF S0 mental change 2450 L&
(2/27~ general weakness, abdomen pain Y0 LMC L9 Z)

P/H ) HTN/OM/Oyslipidemia -/-/+
Smoking/Alcohol -/~
ovarian cancer 2J]- 24X OP, 8272 N8ZE

f(o2egss
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fJrazge

2023.03.01. PWI R

Imp ) multiple embolic infarction ¢ Rt M1 occlusion
- R/0 due to AF or cancer

[ ACA perforation ((2sma

({012 Bopstel
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Post op br-CT

[(oeae

CASE 2

300 F/57

C/C ) mental change

P/I)2021/3/1 13N Z Al Aot 2 ZO0rRl=d

AT % 201 QEHA AN Y2 5 g

P/Hx ) HTN/OM/Dyslipidemia -/-/+
Smoking/Alcohol -/+

P/E )Mental : semicoma
pupil size (5 mm/ 4 mm ) anisocoric prompt
facial palsy(+/-) / hearing - uncheckable
sensory - uncheckable
motor power: Rt.arm GO, Lt.arm GO
Rt.leg GO, Lt.leg GO

3.4/186K BUN/Cr8.6/0.5 eGFR 137
8 TG 135 T-chol 182 HOL 6T LDL 94
Na/K 138/3.1 ,CRP 8.743

Lab ) CBC 8370/1
OT/PT 25/1
HoAIC 5.4
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- INTERNATIONAL STROKE CONFERENCE POSTER ABSTRACTS -

SESSION TITLE: ACUTE ENDOVASCULAR TREATMENT POSTERS Il

Abstract TP18: Incidence and Management of Intracranial Wire
Perforation During Acute Stroke Endovascular Therapy

Deepak Gulati, Amin Aghaebrahim, Amer Malik, Andrew Ducruet, Brian Jankowitz, Tudor Jovin and Ashutosh Jadhav
Originally published Feb 2015  htgs idolorg/10.1161s 46 suppl_1 1p18 | Stroke. 2015 46.ATP1S

Abstract

BACKGROUND: Wire perforation during endovascular thrombectomy for acute stroke is a rare but devastating
complication ‘may further identify preventive
strategies and improvements in management during perforation.

the incid Hanism of tis ad

METHODS: Retrospective review of database of acute stroke institute
identified 1035 patients. Of these, 46 patients were noted to have confrast extravastion during the procedure conceming
for wire perforation (4%).

RESULTS: Amajority of the cases involved the anterior circulation (76%). Sites of perforation included: ICA (12), MCA
(23), ophthalmic (1), anterior choroidal (2), PCA (4), PICA (1), SCA (1) and vertebral artery (2). Successful hemostasis
was achieved with onyx embolization (3%), coil embolization (13%), onyxcoil combined embolization (3%),
microcatheter occlusion (2%) and balloon infition (7°%). Thirty one percentage of the cases occurred during intracranial
stenting or angioplasty. Despite high rates of mortality (72%), rapid recognition of extravasation and hemostasis led to
good outcomes in 9% of patient.

CCONCLUSION: Intra-procedural wire perforation with leakage of contrast is associated with catheterization of small
caliber vessels such as distal MCA branches (M3), anterior choroidal artery and diminutive posterior circulation vessels
aswel as nfracranial can polential be averted with o
hemostatic control

Original Paper
DO 105463 neurcint 2011.6.1.17

Vascular Perforation During Coil Embolization of
an Intracranial Aneurysm: the Incidence,
Mechanism, and Clinical Outcome

Chang-Woo Ryu, MD', Chul- Young Lee, MD, Jun Seok Kok,
Seok Keun Choi, MD, Eui Jong Kim, MD'

Purpose:

and lication which can be fatal. However, the incidence, rik or the as

cular perforation whi i

The purpose of vascular

endovascular ddinical

outcomes,

i the

treatment f ‘Radiology and Neurosurgery, School of Medicine,

yung , Seou, Korea

Resuls:The ncidece ofpoce joni wasy, Recaved Oclober 23,2010

Forall o micocatheter,  accepted afer tevison February 6, 2011,

Clinical outcome was poor i 2 cases and favorable in 2 cases. Correspondence to: Jun Seok Koh, MD, Department of
e . weat, Newosugen. Kyung Hee Univesy Hosoa at Gangdong, 602

: s J Dongnao,Sanghdong, Gangdong-g, Secl 34080 Korea,
x i = Tel, 824406145 Fax 8224407171 E-mai: Gs@khnme.orke
for syl procedure.

Key Words: Vascular

Neurointervention 2011;6:17.22
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Rate of Perforation 4.0%
Death 2%
Rate of good outcome 9%
Site of Involvement
1) ICA 26%
2) MCA 50%
3) Basilar 17%
Management
Strategies
1) Onyx 39%
2) Coi 13%
3) Onyx/Colil 4%
4) Sacrifice vessel 2%
5 Occluded with 2%
catheter
6) Balloon 7%
7) None 30
8) Stenting/Plasty 2

DISCUSSION

Vascular perforation during an endovascular
procedure is an unexpected complication of concern,
because it can lead to serious results. latrogenic
hemorrhage resulting from vascular perforation can
abruptly increase the intracranial pressure, resulting in
death. In our series, the rate of vascular perforation
during endovascular management of an aneurysm was
(0.78%. The reported percentage of vascular perfora-
tions that were complicated with intracranial endovas-
cular procedures varies among studies. The rate of

reports about mechanical thrombectomy for an acute
stroke showed relative high incidence of vascular
perforation (4=9%) (9-10). In our results, all cases of
vascular perforation were related to the guidewire.
However, the stent itself or balloon for the remodeling
of aneurismal neck, in rare cases, could be the cause of
the vascular perforation. Coronary arterial perforation
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vascular spasm without extravasation in contrast media
(11,13, 14). Therefore, when guidewire has been

Vil pottoaion by & gudowinn maf ot placed within the distal branch of the cerebral artery

: iy b lh,e e (.]f o S selfseling, paticulalyif it ?S 4 pmctme rather than a during procedure, vascular injury should be ruled out
importantfo determine which factos affec the ate of tear. However, anticoagulation during the procedure  troughanangiography with e i of .
occurrence. In the present study, the guidewires were may disturb the self-sealing. Unlike the rupture of the Our results presented the high rate of mortality and
advanced too far distal to select aneurysms located in aneurysm tself, most of our cases (3/4) consist of the morbidity of vascular perforation during the coil
the distal arteies, navigate 1o the tent, or manage the vascular perforation did not show the leakage contrast emb"l“"“?" b a:e ury:m}.l Tdhe.”fm‘ ‘:;he"
1 " 1 1 i . o vascular perforation 1s detected the during procedure,
thrombus that migrated distally. Then, the guidewire media on angiography,and not present the ncrease of myl’b"e Ll e i shoflgbe -

wguld perforate the smaller distal \{essels. wl?lch had blood pressure. Although the vessel rupture induces a After identifying of the vascular perforation in
Ihmne{ walls, f?'llhEl’. than fh.E proximal aﬂéﬂes- The treacherous slow leakage which may lead to a progres- endovascular procedure, treatment of the vascular
more distally guidewires navigate, the more it can pass sively lfethreatening large bleeding, the vssel rupture ~ Perforationsis strted with the immedi reversal of
the tortuous curve of ntracranial artery. Therefore, the during procedure may be difficult to identfy,  “icoigulants Then the operatorshould cnsider
e : : 3 : ermancnt occlusion of the perforation site. Closure of
E:TWI: ;}i‘“‘l]‘lm:s‘i“;" :ddilss(:ilf;ne{tytcan ]:flfpl ﬂ;s Perforation of thesmal distalartery maybe onlyseen 1y erforationcan be st cols,ligid
PRape s g om0, as the stagnation of the contrast media or the focal  adhesive, or atamponade with balloons (6).
particular, the exchange catheter technique with long In conclusion, although rare occurrence of vascular

exchange wire can have risk ofa “forward jump”. To perforation during coil embolization of the aneurysm,
reduce the risk of iatrogenic vascular perforation, the the clinical outcome may be feta. Then, the decision to
procedure that selects a distal artery with a guidewire treat should be rapid. The vascular perforation by
should be performed more carefully. guidewire may be difficult to detect and this results in

improper treatment, Therefore, the prevention of the
vascular rupture should be considered during the
endovascular procedure, especially, guidewire naviga-
tion to distal arteris.

2

j(oi2zge [ fjoa

9l

of
P

joumal of Ginical Neuroscience

Contents lists available at ScienceDirect =
ournal of Clinical Neuroscience A :
| LA 1. Introduction
LSEVIER journal homepage: www.elsevier.com/locatefjocn

Vessel perforation is probably the most feared complication of
Case report mechanical neurothrombectomy. It is catastrophic and associated
with in-hospital mortality and poor clinical outcome (1.

There s a paucity of publications on rescue techniques to avoid
vessel sacrifice | 1], but if contrast extravasation persists the con-

Extravasation control with preserved vessel patency after wire
perforation during neurothrombectomy: Case report and literature

Teview | ;
cern for ongoing hemorrhage leaves vessel sacrifice as the only
Pouria Moshayedi, Shashvat M. Desai*, Ashutosh P. Jadhav** viable option, which not only defeats the purpose of vessel recanal-
" e ization, but in cases of more proximal vessel injury exacerbates the
) ischemic insult,
ARTICLE INFO ABSTRACT We report a method to control arterial extravasation by selec-
e tive microcatheter injection of liquid embolic agent (Onyx) and
ki » therefore improving clinical outcome by preserving  arterial
et 1 Mo b

Al nie o 4 e et e patency.

by, the point
Keywords

e
i s discharged ith minmal neurologcal impaiment, Causes o peroraton and techical aspects to

control extravasation are further discussed.
02019 Published by Elsevie L.

Perforation during neuroendovascular procedures requires Case report/ Joumal of Cinical Neuroscience o (o)
immediate action given the high risk of subarachnoid hemorrhage
and clinical deterioration. Vessel perforation is further complicated
by recent or ongoing infusion of thrombolysis agents. Some reports

+ Holding infusion of antiplatelet or anticoagulant agents
+ Reversing anticoagulants with reversal agents (protamine) or

have discussed repeating angiograms to assess if the perforated coagulation factor infusion t Vessel sacrifice with endovascular coil or Onyx
site has spontaneously occluded. In case the offending hardware + Reducing blood pressure
is retained in the vessel wall, a delayed and gentle withdrawal is + Gentle withdrawal of offending hardware

recommended to allow formation of thrombus (9], Intravenous
protamine to reverse intra-procedural heparin and induced
hypotension have been applied to control contrast extravasation Extravasation continues
|10}, If extravasation continues on delayed angiograms a period
of delayed balloon inflation for 5-10 min maybe attempted, but
if this fails a vessel sacrifice with coil [11,12] or liquid embolic
agent [34,13] is the only remaining option. Subsequent vascular |+ ntravascuar alloon tamponade for 510 min | EXavasatoncontnues
imaging is warranted to monitor late complications including
pseudoaneurysm formation (14

Extravasation continues

+ Super selective catheterization of perforation site
and perforation sealing with Onyxinjection

Fig. 2. Schematic representation of the approach to cerebral vessel perforation during neuroendovascular procedures.
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X
X Tate

home message

Distal access & 1 quidewire ZOISfAf CH3 %

Vascular perforation O angiography XAl &1ZICHA mortality and mobility %2

o WA SN HY RED, Anticoagulants reversal drug AL

Perforation site X|2 0] o} #2 27 £2
- tamponade with balloons - coil or liquid adhesives
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Thank you for attention
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[Case 4]
Simultaneous bilateral
MCA occlusion:
Undetermined cases of
thrombus
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QAT

Case#1 =

60/F

Simultaneous Bilateral MCA occlusion .
C/C . Stuporous mentality

P/Hx : Autoimmune hypothyroidism
Lymphadenitis

12.02 dyspnea % lymphadenopathy Off sl =5 7|1t &
2310} evaluation F0|E 222, 12.04 10:00am stuporous
Seung Yoon Song, Dong Hoon Lee, Jae Hoon Sung mentality 0] B-star activation

Department of Neurosurgery GCS 225 e e e e |
St. Vincent’s Hospital, The Catholic University of Korea f e e
Motor 4/3 3/3 i i Py

e Bal i IAB1 Ry 08 B e o 1

NIHSS 18

|

CT perfusion & Angio MRI diffusion

P
Mechanical Thrombectomy

Mechanical Thrombectomy
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Mechanical Thrombectomy

65 712 ey

a
Cardiac evaluation

202242:02 174701 01 | Female | 60 years 12374197

ApvoRuAL Eco

S

1

ek ,A“J

SR RS AT

THET%d gy

Opur

[BARZA 2020-12-02 14:12] MG (2RI

(MG Echocardioaran( 20)
[FitDING]
Heisht: 163 con, Yeisht: 57 ka, BSA' 161 n2, B! 120/80 JPulse rate ! 80

-~ Referring resson ¢ cardiae enoluntion
{ RSB during the eanination
Normal LY systolic function (EF 63.2¢, §' 4.90 cu/s) without RilA

1
2. LY disstolic function © Indsterninate (E/4 0.71, E/e’ 13.63)
3. Concentric hypertrophy of LV (LiMI 110.08/02, RUT 0.45), Lk cavity (LAVI 17.1n1/n2)
4, LYOT diameter: 10.7 wn, Aec.aorta: 28.4 m
5. Snall to noderated amount of pericardial effusion
6. Sclerot c aortic valve with trivial 4R
7. Thickened nitral valve with nild bR
6. Mild to noderate TR with pulnonary hypertension (Viax 2,820, RYSP 57,Dnikg)
9, Noral ¥
[DDNELUX\DN
Norna| LY systolic function
_Hild 1R

Hild to nodsrate TR with pulmnary hypertension
Smll to noferate anount of pericardial effusion

[RECOHENDA™ION]

INTERPRETATION |

BASALEKG : RSR

Portable echo

img: infrc
shortrn atral tachycardia

8, locked APB,

EF>BB%
small to moderate amount of p2ricardia effusion
|

Date |

Biopsy

THE0% YUNEYY

HSZH ¢ Lt, Hoh ocolusion throbus
[GROSS. DESCRIPTION]
The specinen consists of two pieces of tan-colored tissue, messuring up to 0.3x0. 2.

i (in toto 1)
{8 A (Block 1 )
et agin
1 [o14gnosis]
! Blo0g vessel, " Ieft NCA occlusion throhus”, excision
T Consistent aith organizing throubi

1
$22-020553, C1E-016162,512-005099

HZZH ¢ RLL HCA occlusion thrombus

[BROSS DESCRIPTION]
The specinen consists of  Frognent of tan-colored tissue, neasuring 0,340 lc,
(in toto x1
(Black 1 )

UIEETHE)
Blood vesssl,
Thranbi

right HCA, "occlusion thrombus®, sxcis on

[cF]
$22-020555, C16-016122, $12-005398

59

H13](ASTRO) Stroke Conference & New Device Update

Post CT

Evaluation

[F NN
BWMCENENT CHEST C1

P S

CLINICAL INORMTION: ncns
COPARISON: rore

o Getnite sulaonary artery throscoeolis,

ULobar bronchie] narronig, nterstitiel thickening and mcoid lpactions In LUL: D/0 1) ndry

st oty iy B, e ity

fingiras in both Iung

Witsie e oty recritic U i bt oner e, s
gee1 . antar o 1o

¥ 30 sl 2 wtestatic (W0)Jree) ol

il st

vicur tmsse, pedistinn

o rink
crreation. frter vl

o b isht brachiccegnelic
eteropmens RLeARt o o ol sl ) ultresund corelat o

mrveooees

ane F-El

Detection of
tuberculosis end Rifaspin
g;\f(umﬁ (Real-Tine Nested

MTB NOT DETECTED:

Large-artery atherosclerosis (embolus/thrombosis)*
Cardioembolism (high-risk/medium-risk)*
Small-vessel occlusion (lacune)*
Stroke of other determined etiology*
Stroke of undetermined etiology

a. Two or more causes identified

b. Negative evaluation
c. Incomplete evaluation

THEO% YUNESY

Stroke

TOPICAL REVIEW (%)

Cancer and Embolic Stroke of Undetermined
Source

MD, MS; Scott E. Kasner®, MD, MSCE; Mitchell SV. Elind!
MO, PD; Lisa M. DeAngelis, MD

Babak B Nav  MD, MSc;

O Young Bang

MD, MS; Mary Cushman

ABSTRACT: One-quarter to one-third «« wschcm c strokes have no established mechanism fter standard diagnostic evaluation
and are classified as embolic stroke of undetermined source (ESUS). Failure of randomized trials to demonstrate a benefit
qulants over aspwm for the treatment of ESUS as a single homogeneous entiy has led to renevied
y stioke mpcns o divide ESUS into subgroups. Emerging data suggest that active cancer, which i presentin 5%

ts with ESUS, i a distinct and important subgroup of ESUS with unique clnical characteristcs, underlying
pathophysiologies, and treatment and progrostic considerations. Furthermore, the prevalence of cancer-elated ESUS is
expected to increase as pafients with cancer, even those with distant metastases, surive longer due o improvements in
cancertreatments. Inthis topical review, we examine the epidemiologicallink between ESUS and cancer, the cinical features
r (with a focus on novel biomarkers and their relaionship to
tential treatment st raleg s for cancer-related ESUS. We
include a citcal appraisal of existing data and ongoing or planned clinical tials of different antithrombotic approaches. As
cancer-related ESUS i 2 dynanic disease with varizble course, we recommend close colaboration betveen neurologists
and oncologists to develop individualzed management plans
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Table. Possible Underlying Mechanisms and Treatment Approaches in ESUS With Cancer

Mechansms"
Hysorcoagulable
Coretral intavaseular cosguation | Elevated D-dimer, Directore o
bralinares, guiat
Nonbscterl thromkotic endocrdtis] Elevated D-dimer, Directore o

canser, adenocarcinoma fistology

bral intarcts, TCD micrcembal, disseminated | aguation,cyloreductive chemotierapy

Elovated D-dimer

Directordl o

venous mmoilty

entizoagulaton, consi
venous cathster, consider PFO closure

Noohypercoagulable

Aotic atheroma

‘Smoking, vascula isk faciors, homcc
radation

Dual antiplatelts, intensive sath terapy,
vascular sk factor control

Al distase

Vasculr ishfacters, iated ot atu, atria
ectopy, ircreased B

1 [ Anticoaguiant vs. antplatelet, cardia hythn
d ate corr

Cardiomyopathy

hearl disease, cardac

0 Fy, anticoaglant
5. anlpltelt,

symploms

nrever biatcs,

9 sopss,recent
invasive procodures

Nonstanosing large artary athero-

reck radaton

Smaking, vasculasris lacors, boraccheed | Antpltela() ntonsive stain treapy, vs-

ular risk factor contiol, consder exdarterec:
tomyfstert

Inmunotherapy, fungal o varcela infecton,
intravascularlymphoma

Tunor enbolism trallylocated Lng tmor, the Cytoreductive chamatherapy,surgical resex
subsoquent metastass at stroke sito ton antcoagulant ve. antplatelet
Vascuiis Treat underling cause or rigger, antplelel

tes B-ype natrvrelic peptid

o ESU

eof

ouce; PRO, patent foramen ovale; and TCD, ranscra:

CT Angio

DSA
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Case#2

85/F

C/C : Stuporous mentality & Lt. side weakness
P/Hx: DM / HTN

GCS 315 e
Motor 4/3 4/3 e

NIHSS 25

MRI diffusion

Mechanical Thrombectomy

5,,’ "
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Cardiac evaluation

5 IF /88 Year 20119774

f+ SERRFSRARERr Mk AR 18 8 pa g b

i 7 sl (M Echocardiogra(20) [ZAIATI2DIS-P-02 10:22) 1K (2901)
s "1"""* | e

= ST

#F during the exan (Supine position)
| | l 1. Nomal LY systolic fanction (EF 62,47, S' 3.0 cw/s) without RINA
Jlrrmem g s e 2. L disstolic fuction  Los of 4w, (Ef0' 20.)

] - 3. Eccentric hypertrophy of LV (LY 102 6 g/n2, RUT 0.411, Dilated LA cavity (LAYI 61.7 ml/i2)
BN | 4. Sclerotic sortic valse (Y Vmex 1.5 m's) with trivial iR
SBEuNARRIBANARUNNEKNLE {l; 5, Calcified PIL amnulus with trivial W
6. Hild TR with pulncnary hypertensian (RVSP 49.5 nikg, WPAP 50 kg by PY AccT)
fl Al 7. 1 plsthors

(CONCLUSI 0N
e ocentric hypertrophy of LY

Dilated Lh cavity

Hild TR with puluonary wpertension

INTERPRETATION

BASAL EKG - AF with aral luter
et VPB - form: mono

vave inversion

Signed : Date

CT Angio

P
Mechanical Thrombectomy
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Case#3

o5 712 Sy

82/F
C/C : Stuporous mentality
P/Hx : DM / Afib

Lt T-O SDH -> warfarin hold
GCS 114 R
Motor all Gr 2 = ‘

NIHSS 22

MRI diffusion

[

Mechanical Thrombectomy




H22t 24 | A2 2HLS]| (ASTRO) Stroke Conference & I

Mechanical Thrombectomy

Post CT

Case#4

T2/F

C/C : Stuporous mentality
P/Hx : Afib on aspirin
GCS 115

Motor 1/3 2/3

NIHSS 20

A e

CT Angio

M

i R
|

—T e

1l
g 1

&

MRI diffusion

Mechanical Thrombectomy
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Cardiac evaluation

e

T2 Year 17919830

R A

v /,
I ,.,Fm,,#»\,\r,m%{ !

w e ‘wapJ\, = «,lelir[

Tk

=

i 1 L 1 A

1] 20190907 ECG

S

~— el
= e e e

4. L with concentric fupertrophy ( LYl 137.4a/u2, RUT 053 )

5. Hild W, trivial &8
6. Mild TR with pulnonary hypertension ( SP 44.7unHg, nPaP 38.4miHg by early PR Vmax 2.89n/s ), PR
7. Normal IVC
8, Decreased strain value BLPS ( Avg ) 1= 1,18
Lol G
imp: afow VPBfommono Detreasd LY systolic function with LY dyssynchrony

longestpause of 20 sec

el Both atrial enlargzment
Hi1d 1, i1 TR with pul, HN

Lok [RECOHHENDAT I0N]

THEO% YUAEYY

il
/‘ 5 /r l \H /*
ME JEchocardiogran-3 2 [éN“‘N ZU‘Q 017 12:58] M0 (E2E)
FINDING]

A ib with LBBB during the examination >
+ Decteased LY systolic function ( EF 41.2%, S' 4.5c0/s, EPSS 10.2m )

with LY dyssynchrony ( SPIMD 318.8ns, LYOT pre ET-RYOT pre ET 71.4us )

LY diastolic function : loss of A wave d/t A fib and elevated LY filling pressure ( Efe’ 23.4 )
Dileted LA and Ré cavity ( LAYI : 57701, RA¥s: 61.9n1)

“

with a case

Mechanical recanalization for acute bilateral
cerebral artery occlusion - literature overview

TrERoor YUEYY

Bilateral

Miran Jeromel'?, Zoran V Mil

Christopher

Throm for Sim MCA Occlusions
it id, Ste la Tioumakaris, Reid Gooch, Robert H. Rosenwasser,

. Pascal Jabbour

t of Dignas

Koy words.
Bt MCA Stk

' Endovasclr eatment

u chenic Stoke

o Mathanieal Tombeciony

Asbrovations and Acronyms
CI. Computed tomography

= ICA: Itmal earotdarry
MCA: Midde ceehral atery

Backgrounc. acuebicedinenc
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few reported cases of bilateral middle ce. |_MIETCtOns:

BACKGROUND: Bilateral hemispheric. dysfunction is devastating to con-
sciousness. We present a unique case of a patient who developed bilateral
middle cerebral artery infarcts with significant neurological improvement post
bilateral thrombolysis in cerebral infarction (TICI) 3 thrombectomies

CASE DESCRIPTION: The patient is a 64-year-old woman who presented 3
hours after her husband was awakened and found her with left hemiplegia. She
had a history of atrial fibrillation and had her apixaban held for 5 days before the
caronary angiogram that she received the day before arrival. Upon presentation,
she was antigravity on the right side and withdrawing on the left side. Computed

Uniesity  tomography angiogram showed a right M1 occlusion and an left M2 occlusion.

Computed tomography perfusion revealed a mismatch with large penumbia, and

- she was taken for mechanical thrombectomy. Mechanical thrombectomy was

performed using a combination of stent retriever and aspiration catheter with a

TIC! 3 revascularzation. By the following morning, the patient was full strength

on the right and antigravity on the left with a left facial droop. The patient

recovered her speech and was full oriented before leaving for rehabilitaion on

postoperative day 3.

CCONCLUSIONS: The transient hypercoagulable state that was created with
the withdrawal of apixaban likely increased our patient’s risk of stroke. The
lterature supports continuing oral anticoagulants for endovascular procedures.
The devastating consequences of thromboembolic events, whether stroke or
pulmonary embalism, can be catastrophic, but luckily, mechanical thrambec-

Mechanical Thrombectomy Mechanical Thrombectomy
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Our experience

THET%d YUAEYY

THE0% YYNESY

+ 2010.12.01 ~ 2022.12.15
+ Total 738 cases of endovascular thrombolysis
+ Only 4 cases of simultaneous intracranial artery occlusion
> 4/738(0.5%)

m Sex/Age mTICI Ethiology mRS at D/C

F/85  LtMCA&RLICA  LtTICI3&RLTICI3  Cardioembolism

2 F/B2  LUMCABRLICA LtTICI1&RLTICI2B  Cardioembolism 6
3 F72  LtMCARLPCA LLTICI2C&RLTICI3  Cardioembolism 5
4 H60  LLMCA&GRLMCA LTTICI2B&RTIC2s _Undetermined 6

(maybe malignancy)

“ 1S HUIESY

Stroke

BRIEF REPORT

Primary Multivessel Occlusions Treated With
Mechanical Thrombectomy

A Multicenter Analysis and Systemic Literature Review

Johannes Kaesmacher, MD'; Lukas Meser®, MD'; Hanna Styczen, MD; Donald Lobsien, MD; Fatih Secer®, MD;
Eke Pk O e 1. T MO Stslon s M, i i, WD erard .M

iistian Maegerlin, MO; Sike Wunderich, MD;
MavkusAMoHenhmthMD Aexander Radbruch, MD: Jan Gral,MD; Jns Fiehr MD;Voker Maus,MD

BACKEROUND AND PURPOSE: Acute ischemic stroke caused by primary multivessel occlusions (pMVO) s a rare but devestating
disease. Whether mult-target mechanical thrombectomy for pMVO is benefiial remains unknown.

METHODS: Multcenter retrospective review of patients treated with muli-arget mechanical thrombectomy. The
following pMVO sites were included: basilar artery,internal caroid artery, and middle cerebral artery (M1 and
M2). Baseline characteristics were reported together with interventional technique, technical efficacy, and safety
parameters. Clinical outcomes were evaluated applying the National Insttutes of Health Stroke Scale and modified
Rankin Scale. 4 systematic literature review was performed to summarize previous reparts on pMVO mechanical
thrombectomy.

RESULTS: Of 6081 patients screened, 21 patients met the nclusion criteria (0.35%[95% CI,023%-0539%]).In 70% (14/20)
a cardioembolic zause was reported A successful reperfusion of Thrombolsis in Cerebral Ifarction scale score 22b was
achieved in 95.2)% (20/21) for the frst and 76.19% (16/21) fo the second target vessel.In those who sunvved the acute

+=10/21), median adnission Health Stroke Scale improved from 21 (interquartie range,
13-27) to 8 (rerquarie range, 2-20) at discharge (P=000E). Mrtalty vas 60% (12/20) af 90 days and any 20%
(4720) of patierts reached modified Rankin Scale score <2. Acceptable outeomes were almst exclushely observed in
PMVO patients presenting with at lezst ane M2 occlusion

CONCLUSIONS: Multi-target mechanical thrambectomy for pMVOs is rarely performed; however, the prozedure
appears to be faasible and safe with high reperfusion rates for both ccclusion sites. Moe than half of all freated
paients deceased early and favorable outcomes may only be expected for pMVO patients including at least one
M2 acclusion.
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Baseline characteristics & outcome PpMVO cohort Single ICA, M1, P-Value
parameters (n=21) M2, and BA
(n=1270)

Median age (IQR) 72(61-63.5) 74 (62-62) 083
Sex % (n), female 61.9(13/21) 502 (638/1270) 038
Median NIHSS on admission (IQR) 22 (13533) 16 (6-20) <001
Median ASPECTS (IQR) 9(8-10) 8(6) <001
IVT, % (n) 38.1(8121)  40.0% (508/1270) >099
TOAST, % (n) 0,01

+  Large-artery atherosclerosis 15 (3/20) 11.5 (146/1268)

+  Cardio-embolic 70 (14/20) 43.2 (547/1266)

*  Small vessel occlusion - -

+ Other 10(2/20) 6.6 (83/1266)

«  Undetermined 5 (1/20) 38.7 (490/1266)
Median time from onsat to groin, 208(1645:293) 230 (174-364) 034
minutes (IQR)
General anesthesia % (n) 100 (21/21) 73.3 (92911267) <001
Successful reperfusion (TICI 22b) % (n) 85.7(36/42) 847 (107511269) >0.99
Median maneuver count (IQR) 2(1-3) 1(1-2) <001
Favorable outcome (mRS<2) % (n) 20 (4120) 432 (516/1194) 0.04
(s)ICH % (n) 0 (021) 4.9 (62/1266) 062
Mortality at 90-days % (n) 60 (12/20) 27.3(326/1194) <001

“ e SHEYY

Thank you for your attention

HEier JUAEY

THE ATHOLIC Y.
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- . THERIH E
Conclusion

* Multi-vessel occlusion
- Very rare
- Cardio-embolism or another cause
- Broad evaluation & proper managment
- Poor prognosis
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[Case 5]
Unexpected experience
of tandem ICA-MCA
occlusion by carotid
artery dissection
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UNEXPECTED EXPERIENCE OF
TANDEM ICA-MCA OCCLUSION
BY CAROTID ARTERY DISSECTION

Suction aspiration with balloon guiding catheter

66

Case Presentation

o M/47

+ C/C: Lt. Hemiparesis (grade 4/4), Facial palsy, Dysarthria
+ Initial NIHSS: 6

+ Onset to Arrival : Shr

+ PHx: HTN/DM (-/-), Dyslipidemia, Current smoker,
Heavy Alcoholics

+ EKG: Afib (-)

15t Balloon angioplasty with Submarine, 4 x 30mm
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Contact aspiration thrombectomy with 5Fr Sofia

Carotid Stenting

8y
i
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|
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|
|
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Carotid stenting with Solitaire FR 6 x 30mm

Carotid Stenting

. .
"\

5

g

Overlap stenting with Protege 6 x 8 x 40mm

|
\
»
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Post-OP MR Post-OP CT Angiography
. .}Q ' Vb « Post-OP NIHSS 4 ; 4 X A *
" + Tmonth mRS 1 o
: ‘ ; * Medication; ‘
DAPT + Atorvastatin 40mg X

Discussion

+ Caution of Preconception

+ Young aged carotid tandem occlusion
- Atherosclerosis 2 Ct= cardioembolic cause
&= carotid dissection 7t BHEA| 12
* During procedure
- Smooth wire passing
- Careful image interpretation
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[Case 6]
Successful stent insertion
after mechanical
thrombectomy for MCA
and ICA dissection
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Successful stent insertion after
mechanical thrombectomy for

MCA and ICA dissection
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Lt. side weakness
NIHSS 8
EFY RO tPA BL &

CASE 1
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Run Nurnber
Jolure Type
un Date:
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Brain CTA

74

*29/M

Case 2

* Headache, Lt. side weakness GIV+/GIV+

Brain CT perfusion
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Brain DWI

Brain DWI

75

= B&

* Lt. side weakness GO/GlII

* NIHSS 11 (partial gaze palsy 1, partial facial palsy 2,
Lt. upper motor no movement 4, Lt. leg motor
some effort against gravity 2, mild dysarthria 1,
partial neglect 1)

Excelsior XT-27
Sychro-14
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Solitaire
6.0mm x 40mm

After 1min

o J o
4 N e
After 15min
. J .
4 R\ 4
Enterprise
4.0mm x 23mm
. J .
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After 7min
Tirofiban 0.5mg IA

Thank you
for
your attention
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[Case 7]

Fail of salvage bypass
surgery after re-occlusion
In the IAT for ICAS beyond

24h of symptoms onset

JEX

QIA|CH ofi =CH =
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LNT : 2023.03.12. 08:00
FAT : 2023.03.12. 14:00
ER arrival time : 2023.03.13. 09:55

#h/o CVA (10YA) - PO self stop
#MDD

BP: 175/64 mmHg
ECG : NSR

3/13 Multiphase CT Angiography
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sa¥ yag
NH-Stroke Scale
" 2 | 220

Alertness (+)
L/R (++/++)
Mixed transcortical ahpasia
Fluency (-) / Comprehension (-) / Repetition (+) / Naming (-)
FP (+), Rt. central type
DA(+)
Motor : Rt. hemiparesis G4-4+
Sensory : uncheckable
BIS (-/-)

a, Level of Consciousness

1b, LOC Questions

Ic. LOC Commands

2 Best Gaze

3, Visual Field testing

4, Facial palsy

§ MotorFucton-Am [

i
Left

6, Motor Function -Leg

Right
Left

17, Limb ataxia

8, Sensar

9 Best Language

10, Dysarthria

11, Etinction and Inatention

INHSS(Total)

MRS

3/13 Multiphase CT Angiography
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3/13 CT Perfusion _. JM3EVT

3/14 Post EVT CTA B 3/16 STA-MCA Bypass Surgery

3/27 CTA 3/29 TFCA- Rt. ECA
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3/29 TFCA- Rt. ICA

3/29 TFCA - Lt. ECA

4/10 Brain CT CE(*)

3/29 TFCA- Lt. CCA

3/29 TFCA- Rt. VA

4/13 Discharge to rehabilitation hospital

Rt. hemiparesis G2-3
mRS 5
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[Case 8]
Expectations vs.
Disappointments: My
third experience with the
Tromba retriever stent
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Tromba CGBIO in Korea

Expectations & Disappointments
My 4% Experience with Tromba Retriver Stent

¥y 3

[

Case 1, 1%t Tromba

+ 20221001
+ 80 YOM
+ C/C: Aphasia, Lt side weakness, ~ NIHSS 9

~ Last normal time 0700 "\ :

- Onset () 1000 £ 4

- ER department 14:11 NCL
* PMHx: s/p VP shunt Pre,

1 ©

No Throfjbus
Dx. M1 Qegison with

+ EKG: RBBB, No Af

Angio ¢ Tromba \ter, | Resue Stet i) Trofan Final AngiBgram

Case 2, 2" Tromba Case 2, 2" Tromba

o 20221004

+ 40 YOF

+ (/C: Dysathria, Rt side weakness, NIHSS 2 (27, LMC, NIHSS 15) 9 ‘o
- Onset 1100 3
- ER department 1420 J'\

Y

+ EKG: Normal sinus rhythm

3 .| Angio'c Tromba
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Case 3, 3" Tromba

o 202121

+ 49YOF

+ C/C: Motor Aphasia, Rt side weakness, NIHSS 7
- Onset 1400
- ER department 1736

+ EKG: Normal sinus rhythm

Case 4, 4t Tromba

o 20221128

+ 79 YOM

+ C/C: Motor Aphasia, Rt side weakness, NIHSS 8
- Onset 0430
- ER department 125

+ EKG: Normal sinus rhythm

Tromba

v Room for Improvement
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Case 3, 3" Tromba

"W

Angio ¢ Tromba

Y ‘ V2
\ /J »?4/

N.
{ Final Angio

7
~ Fa
il
A0/ 2N
Pn"‘zEVT ; Angio ¢ Tromba
4

fad ’ "//' (

N

ba FinyafAngio Final Angio
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