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What is not in the Guidelines ?

* Age < 18 years

* Mild Strokes: NIHSS 0-5

* Large Strokes: ASPECTS 0-6

* Time > 24 hours

* Posterior Circulation

* Distal & Medium Vessel Occlusions
* Tandem Occlusions

* Adjunctive thrombolytics
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What is the next ?

BASILAR OCCLUSIONS'

DISTALS DISCOUNT-
DISTAL OCCLUSIONS
DISTAL Escare
VEVO
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Basilar Artery Occlusion Strokes
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2019 standard " 20221l 2 = ]
for vertebrobasilar artery occlusion (BEST): an open-label, Trial of Thrombectomy 6 to 24 Hours
|

randomised controlled trial after Stroke Due to Basilar-Artery Occlusion

2021 ORiIAL ARTIGLE i 202

Endovascular Therapy for Stroke l ORIGINAL ARTICLE I

Due to Basilar-Artery Occlusion L
. . [ Trial of Endovascular Treatment of Acute
o )f S im0 A R Basilar-Artery Occlusion
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BAOCHE 2022
BEST 2019 T

Heterogeneity: I° = 0%, ¥* < 0.0001, p = 0.43

Fixed effects model —_

Study, Year mRS 0-3 at 90 days OR  95% Cl Weight
BASICS 2021 = 1.31 [0.82:2.08] 29.3%
BEST 2019 1.54 [0.76;3.15] 19.4%
BAOCHE 2022 —— 81] 24.2%
ATTENTION 2022 —E— .80] 27.1%
Random effects model —_— 1.99 [1.32; 3.01] 100.0%
Heterogeneity: /% = 55%, t° = 0.0959, p =0.08 '
05 1 2
Study, Year mRS 0-3 at 90 days (As-treated)  OR 95% Cl Weight
BASICS 2021 ——— 1.68 [1.06;2.66] 54.8%

247 [1.38,4.40] 29.2%

—tw—— 277 [1.28;5.97] 16.0%

2.08 [1.51; 2.88] 100.0%

Bouslama M, Siddiqui AH; Mechanical
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Large Core Strokes (ASPECTS <6)
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Bufflo General Me:
o

Low ASPECTS/ Large Core Thrombectomy Trials
Trial C Identifier [ Criter
NCT0370241: INCCT or DWI ASPECTS 3-5
TESLA NCT03805308 NCCT ASPECTS 2-5
TENSION NCT0309471 INCCT or DWI ASPECTS 3-5
NCT04551664 NCCT ASPECTS: 3-5 or CTP (rCBF<30%] MRI
(ADC<620) 70-100cc or both
NCT03811769 NCCT or DWI ASPECTS 0-5 and in patients >80 years
‘Therapy Evaluation (LASTE) INCCT or DWI ASPECTS 4-5
NCT038764 NCCT (ASPECTS: 3-5) or advanced perfusion imaging
([rCBF<30%] on CTP or [ADC<620] on MRI: 250cc) or
both

General Medical
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us
B Neurosurgery

Considerations in Large Core Thrombectomy

Table 1 Agreement between Alberta Stroke Program Early CT Score
(ASPECTS) and CT perfusion core volume categories

n=1248

Ischemic core <70 cc
(n=1203)

Ischemic core >70cc
(n=45)

ASPECTS 6-10 (n=1123)
ASPECTS 0-5 (n=125)

1094 (97.4%, 90.9%)
109 (87.2%,9.1%)

29 (2.6%, 64.4%)
16(12.8%, 35.6%)

McNemar Testfor discordant pairs p<0.0001

Table 3 Outcome measures

ASPECTS 0-5 (n=125)

Cores70 cc (n=108) Core>70 cc (n=16) P value
miCI 203 104 (95.4) 15(938) 057
mTici3 a73.) 738) 096
Any PH 140128) 5613) 007
Hemicraniectomy 467 6375) <0.001
FIV (L) 86.3 (439-147) 1642 (127-2382) 0.004
90-day mRS score 02 42 (38.9) 3088) 012
90-Day mortality 19076) 4050 05

Buffalo General Medi

B Neurosurgeryama &3 Gessoisepethunen I N

TESLA 90-Day mRS

Modified Rankin Scale score at 90 d

Co 01 M2 O3 W+ W5

No symptoms

Thrombectomy
(n=151

Medical therapy
alone (n=146)

0 10 20 30 40 50 60 70 80 90 100
Favorable mRS Shift mRS 0-3 Patients, %
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Mild Strokes
(NIHSS <6)
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CLNICAL SCENCES

Mechanical Thrombectomy in Patients With Milder Strokes.
and Large Vessel Occlusions
AMulcentr Matched Ansyse
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An nternational Multicenter Study and Systematic Review
and Meta-analysis

e 05)
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resolved by a randomized clnca i,

Ongoing Trials

IN EXTREMIS®
MOSTE ][ LASTE

Endovascular Therapy for Low NIHSS

Minor Stroke Therapy Evaluation (MOSTE)
Ischemic Strokes (ENDOLOW)
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Distal & Medium Vessel Occlusion
(DMVO) Strokes
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Distal & Medium Vessel Occlusion (DMVO) Strokes o~ >
Prevalence M Vesel

‘Occlusion
MoV}

* Proximal LVOs account for 35%-40% of
strokes

» Small vessel occlusions (deep and long pial
penetrators) 20%-25%

* Hemodynamic watershed ischemia 2%-5%

* Unusual and disseminated conditions
(RCVS, hyperviscocity, moyamoya, etc) 1%
-5%

25%- 40% are DMVOs = DMVOs ARE COMMON
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Distal & Medium Vessel Occlusion (DMVO) Strokes
DMVOs distinguish themselves from proximal LVOs by 2 key
features:

* Vessel Distance and Tortuosity

* Vessel Size (lumen diameters between 0.75 and 2.0 mm)
For reference ICA (3.8 mm), MCA-M1 (2.7 mm), BA (3.2 mm),
and VA (2.8 mm) while LS (0.5 mm)
MCA-M2 from 1.1 to 2.1 mm
MCA-M3: 1.1-1.5 mm
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Distal & Medium Vessel Occlusion (DMVO) Strokes

TWO TYPES

* Primary (de novo)
* Secondary (Clot migration of fragmentation occurring spontaneously or
after IV thrombolysis of mechanical thrombectomy)

* Embolism to a new territory (ENT) affecting fields not previously
compromised by ischemia 2/2 fragmentation and loss of control of
thrombus during pullback.

* Embolism to a distal territory (EDTs) within the initial ischemic field 2/2
fragmentation and loss of control of thrombus during the initial
engagement with the retrieval device.
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CLINICAL AND POPULATION SCIENGES A
Clinical Course of Acute Ischemic Stroke Due = * = R
to Medium Vessel Occlusion With and Without

Intravenous Alteplase Treatment o

epme

50% of patients do not achieve recanalization

with intravenous alteplase alone
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Expanding The Thrombectomy Armamentarium

impacton

recanalizatin st passefect « Modern BGCs are more versatile

and flexible than older ones

WICKED study

* BGC use expands the
armamentarium for each
thrombectomy case

Use of balloon-guide
catheters during
thrombectomy is an
independent predictor
of first pass effect and
functional
independence at 90-
days

s p
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BGC clinical data shows powerful benefits.

Shorter

igher Rate

Procedure @ of First-Pass
Times Outcome Success
Procedure time was 50% After adjustment for The overall rate of first-pass
shorter in the BGC group po associated factors recanalization was 63.1%
than in the non-BGC group (N=429; 90d m (a97/
Median 20.5 min vs 41.0 BGC utilization re compared with 45.2%
min, respectively. independently a: (280/619) for the non-BGC

with recanalization and good versus 74.7%) respectively; group.

functional outcome. n=955

(P<0.0001) Velasco, 2016 (p<0.0001) Kang, 2019

(p<0.001) Baek, 2019

(p<0.01) Brinjikji, 2018
20.5 mins 25 o 60.3% s 86.8% I 63.1% ieis
Al 45.1%  Nepdeccrow TATH%  NEECw 45.2%  Nosscaroup

. noa:
mins
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WHEN IT COMES TO ASPIRATION The Evolution of Aspiration Technology

S I Z E MA | | E RS * Larger diameter systems (catheters and

aspiration tubing)

« Tapered catheters (ie: 3MAX, ARC) with
larger proximal diameter to increase
average radius of system

2020

* More powerful pumps 1+ 0.035in
(0.89 mm).
MIVI Goal: Maximize system radius (r) and
length (L) while maintaining vessel access
and safety Oe
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Novel Aspiration Tubing New Category of Intracranial Large Distal Platform (LDP)
Access | 24 TeL T
The TracStar Large Distal Platform (LDP) is an T Z0omEE LR
.088 catheter that combines the stability of a X /
+ Modulated aspiration -  switches long sheath with the flexibility of an
between ambient pressure (iv bag) and O SET-UP intermediate catheter.
engine pump vacuum. (-29.2 inches of @

1. Attach Suction Connector to canister

&(® 2. Plugin adapter to power

mercury) 12 times per second 1

ort
ishaft support
nediate cothator®

3. Turn on Penumbra ENGINE

4. Spike a non-pressurized saline bag Distal Tip Flexibility Midshalt Support
* Keeps a constant column of fluid at the Spike a non-pressurized saline bag o ety

?
aspiration  tip, reducing friction, @"’i 5. Press PRIME

increasing how much of the clot is
engulfed/aspirated @
Nl

Ongoing Trial-THUNDER: Acute Ischemic Stroke Study With the Penumbra System® Including Thunderbolt™ Aspiration Tubing|

us us
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®A HIPPO

ADVANCED ASPIRATION SYSTEM

Zoom(ing) Through Aspiration Thrombectomy

~&° CHEETAH

DELIVERY TOOL

Neurosurgery

UNIVERSITY AT BUFFALO
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Tiger Retriever
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Tigprfn'nunr Torhnalams Arhsantana

Total US troke Market Existing industry players can only treat LVO strokes

by Segment

T
N/ Medtronic

>

Only Rapid Medical can treat both LVO and MVO stroke patients

5> RAPIDMEDICAL

oT\GER' J

The gnly ster
Controllable Radial Force

UB ~700K US Ischemic

Distal & Medium Vessel Occlusion (DMVO) Strokes

Ongoing Trials
* EnDovascular therapy plus best medical treatment (BMT) versus BMT alone for Medlum VeSsel
Occlusion sTroke - a prAgmatic, international, multicentre, randomized triaL (DISTAL)
* MT/ mRS shift
EndovaSCular TreAtment to imProve outcomEs for Medium Vessel Occlusions (ESCAPE-MeVO)
* MT/ mRS shift
* Evaluation of Mechanical Thrombectomy in Acute Ischemic Stroke Related to a Distal Arterial Occlusion
(DISCOUNT)
* Stent retriever/ mRS 0-2
* Distal Ischemic Stroke Treatment With Adjustable Low-profile Stentriever (DISTALS)
* Tiger retriever/Successful reperfusion (CTP or MR PWI) without sICH
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Heterogeneity of Stroke Pathophysiology

* The rate of neuronal loss is NOT ABSOLUTE.

Two stroke phenotypes: “fast progressors” vs “slow progressors”

Approximately 55% LVO strokes are slow progressors

A minority (approximately 25%) are fast progressors.2*

However, the infarct growth rate is dynamic, and a continuous spectrum and
intermediate progressors may also exist.

Although reasons for and predictors of variable infarct growth rate are under
investigation, it is well recognized that the robustness of collateral blood flow is a
major factor, along with innate tissue resistance to ischemia.

UB Neurosurgery
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Faster workflow and triage

Spoke =
ap @ X vewo
=4 - AL Porared Y0 Btcien
Telestroke, Organization of systems Lm
of care at regional level expand EMS role
in stroke triage, reduce door-to- T 4
reperfusion time o

==

Shift of focus to Pre-hospital
triage supports mobile triage units,
stroke ambulance

Cost and sustainability of mobile stroke units
are challenges.
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CT perfusion-based patient szlection
> Clinical examples — two patients with same duration
of stroke symptoms
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Automated Platforms > 90%

24 h Follow Up
MRI

uB 100% Reperfusion
NS Neuros/

Automated Platforms Tmax
hypoperfusion

uB 1
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P OnfordMedical Case Repors, 20130, 14
Z OMCR
Jrr——

CASE REPORT
Reperfusion therapy of acute ischemic stroke in an
all-in-one resuscitation room called a hybrid
emergency room

Masahiro Kashiural”, Shunsuke Amagasa?, Hiroyuki Tamura,

Hidenori Sanayama?, Motoshige Yamashina®#, Masashi Ikota®#,

Yoshio Sakiyama?, Yoshikazu Yoshino®# and Takashi Moriya®

“Department of Emergency and Critical Care Medicine, Saitama Medical Center,Jchi Medical University,
Saitama, Japan, 2Department of Neurology, Satama Medical Center, Jichi Medical University, Saitama, Japan,
3Department of Neurosurgery, Satama Medical Center,Jichi Medical University, Saitama, Japan, “Department
of Endovascular Surgery, Saitama Medical Center,Jichi Medical University, Saitama, Japan

1347 Amanama-cho,

us
VB Neurosurgery

MTT [s] Tmax [s]

Automated Platforms ' @ \
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Conclusions

* Thrombectomy is the gold standard for the treatment of of large
vessel occlusion Strokes presenting up to 24 hours from symptom
onset.

* Indications keep expending with several positive trials published in
the last year (i.e large core strokes and basilar occlusions)

* Ongoing trials addressing different stroke populations will help
determine who best benefits from treatment

« Selection for thrombectomy is key. Simplifying the paradigm (NCCT vs
CTP) would increase the target population.

=
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