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Time Is Brain !!

Neurons
Lost

Synapses
Lost

1.2 billion

8.3 trillion

1.9 million

14 billion

120 million

330 billion




Salvageable area after stroke Salvageable area after stroke

Area of dead tissue Area of dead tissue




NINDS Trial

__National Institute of Neurological Disorders a_.ri_d_ Stroke rt-PA Study Group |

® 624 pts randomized within 3 hrs.

Placebo

BASELINE

. Rt-PA 0.9 mg/kg (max 90 mg) over 1 hr.
' ® Neurological assessment

TPA increased full recovery rate 21% to 34%
(32% relative) at 3 months (OR=1.7 (95%Cl 1.2-
2.6) p= 0.008).

Mortality not different between groups.
IC bleed rt-PA6.4% vs 0.6% (p < 0.001).

10x

NEJM 1995:3533:1581-7.




Recanalization rates:

uSpontaneous: 14% to 28 %




Ultrasound (TCD) enhanced IV
thrombolysis

u Meta-analysis: 6 RCT’s, n = 224 and 3 nRCT’s, n = 192 = High- #
frequency ultrasound enhanced thrombolysis versus tPA al@r
versus 17% = mRS: significantly better

’s, N = 233 « Recanalization: significant
likely ® mRS: I icant difference

CLOTBUST trial,
= Recanalizatio versus 13% = mRS: non-significant positive
trend




Evolution of IAT

IMS 1l
SYNTHESIS
PROACT N MERCI | PENUMBRA | EXPANSION
EKOS Multi SWIFT
MERCI mEvD | LSS
Intra-arterial | _ |
fibrinolysis Ultrasound Coil retrievers  Aspiration Stent retrievers
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Recanalization / reperfusion: Tl
TICI: thrombolysis in cerebral infarction
scale

u Grade 0: no perfusion

gast the initial obstruction but limited digt;

le or slow distal perfusion

occluded arté

Grade 2b: perf of > 50% of the vascular distribution of the™s
occluded artery

Grade 3: full perf n with filling of all distal branches




EARLY TRIALS: Mechanical Thrombectomy

MERCI
MR RESCUE

SYNTHESIS EXP
IMS-I]

The initial trials did not demonstrate
conclusive benefit for endovascular
therapy, although there were
promising signals.

There seemed to be a balance
between early and effective

mechanical reperfusion with the risk of ===

intracranial hemorrhage (ICH) that was
related to reperfusion of nonviable
brain.




IMS-III: Early Trials

Interventional Management of Stroke
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Merci
Retriever

No benefit for MT + IV-TPA vs. IV-TPA in
moderate to severe acute ischemic stroke.

However, there were significant weaknesses.

CTA was not required, which allowed the
inclusion of patients who did not have
intracranial large-vessel occlusion.

First generation MT devices used.




PARADIGM SHIFT

® MR CLEAN

® ESCAPE

® EXTEND IA

® SWIFT PRIME
® REVASCAT

Between December 2014 and April
2015, 5 RCTS provided compelling
evidence that mechanical
thrombectomy (MT) improves
outcomes after acute ischemic stroke.

MT significantly improved clinical
outcome in patients with proximal
intracranial occlusion of the anterior
circulation compared with IV t-PA.




LUTION OF STROKE Rx

The major differences between these positive
endovascular trials and past triais were:

*x CTA to select patients with LVO.

* Select viable brain (penumbra).

B x Stent retrievers for thrombectomy.




Endovascular Ischemic Stroke greatmpgnt

# Patients Mean Occlusion Ti__HSS

Age Window

r i e

MR CLEAN |A — 233 65y Distal ICA IA<6 hr %
Control or MCA or Mean
ACA 1A 17
Control 18

ESCAPE M \
or MCA | onset (15.5%
e

EXTEND IA IV-70y ICA or IV<45hr |None at
IV IV/IA-69y MCA (1tor lAstart<6hr entry
i finish <8 hr | Mean:

segment) IV 13
IV/IA 17

.l
SWIFT “ I\V—66y | DistalICA = IA<6hr |8-29
8 | IV/IA - 65y groin Mean:




Endovascular Ischemic Stroke Treat t

Radiology ASPECTS % patients Median

Inclusion receiving iv | time strok g ===
tpa OHS%
t ///

A/MRA | No inclusion IA 87.1%
hovx_/s H Control
Clusion Median 9 90.6%

ESCAPE CCT Median 9 IA72.7%

CTA
oul o 78.7%

llaterals

EXTEND IA CCT 100 % IV 145 min
CTA IV/IA 127
CTP min

SWIFT A/MRA < 6 was [V 117 min
P hows exclusion IV/IA 110
clusion min




Ischemic Stroke Therapy

PATIENT SELECTION

IV Thrombolysis  Mechanical
— <45 hrs from onset. Thrombectomy

Widely available. — <6 hrs from onset.

Restricted — ASPECTS > 6.

population. — Large vessel occlusion.
No bleed on CT. — Disabling strokes (NIHSS > 5).
SBP < 185 mmHg * MCA occlusion.
DBP < 110 mmHg * Speech impaired.
Low bleeding risk. * Vision impaired.




Although benefits remain unceu

mechanical thrombectomy may be

reasonable for patients within 6 hougse

Of onset and with:

2. M3 MCA branche

\CA, vertebral, basilar orRC

)W ASPECT@Ecores (<6)

L Low NIHSS gares (<6)
' onal status with mRS >1




Top of basilar stroke
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Give IV rtPA first: "Drip and Ship”

“Eligible stroke patients should receive intravenous thrombolysis
while concurrently arranging endovascular thrombectomy, with
neither treatment delaying the other”

Recent EXTEND TNK: Tenecteplase might be better than alteplase as
a bridging therapy (Campbell, NEJM 2018)

* Tenecteplase 0.25 mg/kg versus Alteplase within 4.5 hour: 9 J) ‘@ %

» 202 patients eligible for thrombectomy B
Higher incidence of reperfusion

Better functional outcome



How about Cr?

u For patients who otherwise meet criteria for endovascular treatment, it igfeasonable ta
proceed with CTA if indicated in patients with suspected large vesse ; BISie N
prior to obtaining a serum creatinine concentration in patients with a history of renal

. Ry
BALANCE
your life




uAddltlonaI imaging beyond CT

magnetlc reSsonangce

NngioC v (MRA _

udies, fselecting patients f' ==
echaniduml thrombectomy under 6
ours Ot




Next step

ORIGINAL ARTICLE ORIGINAL ARTICLE

Thrombectomy 6 to 24 Hours after Stroke with | Thrombectomy for Stroke at 6 to 16 Hours with

a Mismatch between Deficit and Infarct Selection by Perfusion Imaging
Raul S, Maguairs, M0, Ashuteds P Jedhay, MO, FROD. Diogs © Hauzzen, 8.0, Alsin Gragaey W Albars, k.0, Micheal F. Madks 3.0, Staphasia Cama, 8.5, Ssran Christarsen, Ph.O, laneny
Bonafa, R0, Aonsld = Budsiln, .0, Parita Bhos, &0 Dileep A Yauega |, W0 Warns 3ika, F. Tzai, K10, Sartiago Drteas-Gatiarraz, b0, Byan A SeTagaart, .0, Michel T, Torkey, WD, Bay
.0, Christophe Cognand, WD, Rizardo A, Hewal, KD, Cathy &, Sila, 34 D, Ameer E Kim-Tenses, R0, Thakale Leslia-hiszwl, MU0, Araresa Sarva), WD, Soett B, dGezner, W D, Sameer &
Hazza s, 0.0 Bor ca Vilkan, WD, Sled | Levy, BLDL, Feler Bitchel, MAC Bichiael Chen, snsari, BMLOG FEC, Saion $. Yealls, PEOD, 3ot Hamibon, PLLD, ichzel Mlnash, MG Jeresy L.
M_C., Juey O English, ML, Opimeer . Shieh, WLOL, Frack LS e, WLD Wilor B Feasira, D Heil, WO, Greg Zabiichuk, MO, Sun <o, B0 Janice Cerroceellz, BLERL Youko ¥, Paleschk, PhO.,
Brijech 2. Rfehtz. B2 Blame W Baxter, MO, Miciae G, Aoraham, 8.0, Pecro Cardona, Andrewe K. Derncho i, LG Bolend Barmmer, PR, Phlap W Lavor, PhD., losesh B Bodenc BD,
FA.L, Erel Weznedarsglu, LD, =rank . Hel inger, by el Fang ML Javead FoKirmar and Msarten @, Lanskerg, MO, #holoen zahalf of the DEFUSE 3 westigators®

ALy, Lisametnus K, Lopas, WL, Bnan | Jankaeaitz, BLL, Michasl K branke), BL 5, dincant
Costalat, K.Du W rav A Voca, MLD. Albert L oo, MO 2h D Armes KL Wal L BLD Artacny
1 Furzn, M.C., WMarta Rubiers, [.2.. arnir sghask-shiee, M. 2., Jean-Mare Olivat, WD,
Wondwazman G, Te<l=, MO, Byen Shislds, M.Se, Tedd Graves, FA_D., Rogar | Lawis, 4.0

O W T e DT et et S WL T 40% of the DEFUSE 3 patients were
outside DAWN selection criteria

MRS 0-2 49% vs 13% MRS 0-2 44.6% vs 16.7%
adjusted difference 33%, 95% CIl 21%-44% relative risk 2.67, 95% CI 1.60-4.48, P<0.0001




Extended time for embolectu

u In selected patients with AlS within 6-16 hour"' =
known normal who have large vessel occlu
on and meet other DAWN m(

_mechanical thrombe

selected pa:nts with AlS within 16-24 hours of last

nOWN Normgmno have large vessel occlusion in the
anterior cirg on and meet other DAWN eligibility
Criteria iIcal thrombectomy is reasonable




MECHANICAL THROMBECTOMY

REVISED GUIDELINES NEW GUIDELINES

= Patients eligible for IV = Eligible patients within 6-16

Alteplase should receive it hD;”S_ of '—_KWIWt'_th '—VOd'“ .

(2 had ; anterior circulation and mee
SRR AR DAWN or DEFUSE 3 criteria,

EVT is recommended
®m Patients under consideration - Eligible patients within 6-24

for EVT, observation after IV hours of LKW with LVO in
Alteplase to assess for anterior circulation and meet

clinical response should not other DAWN criteria, EVT is
be performed. recommended




Imaging Selection for Thrombectomy 6-24hrs

In selected patients with AIS within
6-24 hours of last known normal
who have large vessel occlusion in
the anterior circulation, obtaining
CT perfusion, diffusion weighted
MRI or MRI perfusion is
recommended to aid in patient
selection for mechanical
thrombectomy, but only when imaging
and other eligibility criteria from RCTS  new
showing benefit are strictly applied ~ recommendation

e




Imaging Selection for Thrombectomy 6-24hrs

DWI/PWI and CTP Assessment in the Triage of
Wake-Up and Late Presenting Strokes
Undergoing Neurointervention (DAWN)

F R

6-24hrs
MRI DWI or automated perfusion
evaluation for core volume
NIHSS
=10

Infarct
=20cc

Group Age
A =80

B <80 =210 <30cc

C <80 =220 31-50cc

defluse : 3

\T)StrokeNet

[ T W | EE i
fere Er Apram mes e 4wy

Endovascular Therapy Following Imaging

Evaluation for Ischemic Stroke 3
(DEFUSE 3)

A

6-16hrs
Automated perfusion evaluation of core
and mismatch volume
Age 18-90

NIHSS 26

Core <70cc

Mismatch ratio 21.8
Mismatch volume 215mi




Which device?

He

my may be reasonable in_
ome circlnstances, but stent retrlevers
irst choice.




Anesthetic choice?

JAaMA | Original Investigation
Effect of Conscious Sedation vs General Anesthesia

on Early Neurological Improvement Among Patients With
Ischemic Stroke Undergoing Endovascular Thrombectomy
A Randomized Clinical Trial

Silvia Schonenbearger, MD: Lorenz Uhimann. MSc: Wermner Hacke, MD, PhD; Simon Schieber, BD: Sibu Mundiyvanapurath, MD:
Jan C. Purrucker, MD: Simwon Nagel. MD: Christina Klose; lohannes Pfaff, MD; Martin Bendszus, MD: Pater A, Ringlab, MDO;
Meinhard Kieser, PhD: Markus A. Mahlenbruch. MD: Julian Bosel, MD. FNCS

RIGINAL CONTRIBUTION

eneral Anesthesia Versus Conscious Sedation for Endovascular

reatment of Acute Ischemic Stroke
e AnStroke Trial (Anesthesia During Stroke)

ia Lowhagen Hendén, Alexandros Rentzos, Jan-Erik Karlsson, Lars Rosengren, Birgitta Leiram, Henrik Sundeman, Dennis Dunker,

unigundes Schnabel, Gunnar Wikhoalm, Mikaal Hellstrom, Sven-Erik Rickstan

JAMA MNeuralogy | Original Investigation

Effect of General Anesthesia and Conscious Sedation During
Endovascular Therapy on Infarct Growth

and Clinical Outcomes in Acute Ischemic Stroke

A Randomized Clinical Trial
e




Individual Decision

ring endovascular t
Individualized assessf

dure. and other clinical
s. Further randomized trial data

are needg




Thank you for your attention

Friends Forever

BRAIN - HEART
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