BAPY I2XAIMIKO AITEIAKO
EFTKEQAAIKO:MOTE KAI NQZ NPENEI
NA ANTIMETQNIZETAI ZHMEPA
MAPEMBATIKA

XPH2ZTOZ NKOTKA2
ENEMBATIKOZ NEYPOAKTINOAOIO2



EvoodAeBLa OpopuBoAvon

“The development of thrombolytic stroke therapy
was one of the signal triumphs of emergency
medicine and neurology at the turn of the
twentieth century”

Saver S, et al. Graphic reanalysis of the two NINDS-
tPA trials confirms substantial treatment benefit.

Stroke 2010;41:2381-2390



IV tPA 32 otovg 100 ac0eveic pe KMvika onuavtiki feitioon
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Anodppaén Heyalou ayyeiou

* To 40% twv evOOoKpaVLIOKWV amodpatewyv adopouv
LeyaAou peyeBouc eykepaAlkad ayyeio Omwe oL Eow
Kapwtida, n Baocikn aptnpla, Kot To EyyUC TUNMA TNC
LEONC eYKEDAALKNC apTnpLac.

e Hamodpaén evoc peyalou eykepaAlkou ayyeLou
aro BpopPo dev exel kKAAN MPOYVWON LLE TOCOOTA
Bvntotntac amo 30-90%.



Mpoyvwon anodppaénc peyaAouv
olyyEeiou

Mocoota Bvntotntog:

— Carotid-T: 53%-73% Jansen, 1995
— MCA: 30-35% Chambers, 1987

— Basilar: 89-92% Bruckman H, 1986 & Brandt, 1996




fuvaiika 62 eTwv HE aldvidla
omwAeLla cuveidnonc

Alpvidla mttwon oto €6adoc

Metadopa oto voooKopelo o€ 50 Aemta oo
TOUC OLKELOUC TNC

National Institute of Health Stroke Scale NIHSS
22

GCS 14



Hyperdense MCA




Oepaneia

Opoupolutikn aywyn pe AktemAaon evbodpAeBiwc o oon 0,9mg/kg evtoc 60
AETITWV

Evapén Bepamneiag 1.5 wpec amnod tnv ekdnAwon tou enelcodeiov

XwpL¢ KAWVIKA ovTOmoKpLon
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Angioplasty RICA
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RICA stenting
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KAwvikn avtamnokplon

e BeAtiwon tou NIHSS amo 21 oe 17 apeocwg
LETA TNV ENEUBaon.

e mRS 4 otic 30 pepeg

e mRS 2 otic 90 pepeg



21 etwv aBAnTNC pe epeTou, LaAn Ko
atdpvidia anwAeia akong 6ela amo
12wpov. NMNtwon emumedov cuveldbnonc
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YdoAwkn anodppaén Baotkng
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KAwvikn €kBoon ot 90 NUEPEC

e AntwAela akonc deéla



AcBevnc 36 sTwv pE ofsla
epudavion adaocioc kat de€la
NUUTANnyia



I2TOPIKO

* PEUMATLKOC TTUPETOC

e Avtkataotaon pttpoetdouc BaAPBidoc ripLv
TECOEPLC UNVEC



KAINIKH EZETA2H

e Adoaoia KaTavonong KoL EKTTOUTTNG
e Agla nuuTAnyla
 NIH Stroke Scale 25



YTeykepalov 4 hrs peta tnv evopeén tnc
OUUTTTW A TOAoyLoC




CGIKF

depart. RAO: 1
depart. CRA: 15
depart. L: 0
Mag = 1.00

FL: ROT:

DSA aptnplakn ¢aon

CGIKF

depart. LAO: 87
depart. CAU: 0
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DSA pAeBikn paon
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DSA peta OpopBektoun kot 4mg tPA-
aptnpLlakn daon
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YT 24 wpec peta tnv enepPoon NIHSS 0










28 eTwv pe anodpoaén Baotknc aptnpiog
Locked in syndrome
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Techniques for Endovascular Treatment of Acute
Ischemic Stroke
From Intra-Arterial Fibrinolytics to Stent-Retrievers

IMS 1l
SYNTHESIS

EXPANSION

Multi SWIFT

Intra-arterial . . .
fibrinolysis Ultrasound  Coil retrievers  Aspiration Stent retrievers Figure 1. Evolution of endovascular techniques

for acute ischemic stroke and clinical trials. IMS
indicates Interventional Management of Stroke;
MERCI, Mechanical Embolus Removal in Cerebral
m m m Eﬂ m Ischemia; MR CLEAN, Multicenter Randomized
Clinical Trial of Endovascular Treatment for Acute
Ischemic Stroke in the Netherlands; PROACT, Pro-
lyse in Acute Cerebral Thromboembolism; SWIFT,
Solitaire With the Intention for Thrombectomy; and
TREVO, Thrombectomy Revascularization of Large
Vessel Occlusions in Acute Ischemic Stroke.

Pierot L et al, Stroke 2015



MR CLEAN Trial

AIM: To assess the effect of intra-arterial treatment on
functional outcome after acute ischemic stroke caused
by - a proven - intracranial arterial occlusion, against a

background of best medical management (with or
without IV tPa)

Berkhemer et al, NEJM, January 2015



MR CLEAN

e [lpwtn HEAETN IOV €0€L€E KAAUTEPO KALVIKA
aroteAeopata yia tnv evOoaulAlkn Beparela

e YPnAOTEPQ TTOCOOTA EMOVOLLATWONC

* MLKPOTEPOG OYKOC LOXALULKNG BAABNC



MR CLEAN CONCLUSION

e The Mr Clean trial is the first trial to show that
intra- arterial treatment within 6 hours from
stroke onset in patients with acute ischemic
stroke caused by an intracranial arterial
anterior circulation occlusion is safe and...
clinical effective!



Five Randomized Prospective Trials Supporting
Stent Thrombectomy for Large Vessel Acute Stroke: Results

mRS 0-2 at 90 days IV
tPA + Endovascular 32.6% vs 19.1% 60% vs 35% 71% vs 40% 43.7 vs 28.2% 53% vs 29%

vs. IV tPA alone

% Recanalized
TICI 2b-3

MedianTime from
Stroke Onset to 332 minutes
Revascularization

248 minutes (1%

248 minutes 355 minutes 241 minutes
deployment of stent)

Symptomatic ICH 7.8% vs 6.4% ns 0vs 3% ns 0vs 6% ns 1.9% vs 1.9% 3.6% vs 2.7% ns

Mortality at 90 days 21% vs. 22% ns 9% vs 12% ns 9% vs 20% ns 18.4% vs 15.5% ns 10% vs 19% ns

ESCAPE N EnglJ Med 2015 372: 1019-1030
EXTEND-IA Study N EnglJ Med 2015 372: 1009-1018
MR CLEAN N EnglJ Med 2015 372: 11-20
SWIFT PRIME Study N Engl J Med 2015 372:2285-2295
REVASCAT N Engl J Med 2015 372: 2296-2306




ndovascular thrombectomy atter large-vessel ischaemic
stroke: a meta-analysis of individual patient data from

five randomised trials

Mook Gopad Bioyl Menon, WimH van Dwam, Dieders W) Dippe, Peter | M itche, AndrewM Demch i Antoni Do, Chadles BL M M ajoie,
Aod ven der Lugt, Mora A de Migud, Gegifrey A Donnan, Yeo E'WE M Foos, Almin Bongfe, Rera | oban, Hons-Chrst oph Diener,

Lucie A van den Berg, Elod | Lewy, Ofvert A Berkhemer, Vitor M Pererg, feremy Remped MnicoM i 5t ephen M Dovis, Do Roy, fohin T homton,
Lui San Romdn, Mo B, Debbie Beumey, Bruor Stou ch, Scott Brown, Bruce CV Compbe|, Robert | van Jostenbrugge, feffreyl Soer,

M ichos D HlY, Tedor G fowin, for the HERME S colfaborators

Lancet 2016



 71% RECANALIZATION RATE WITH STENT CLOT
RETRIEVERS

e 2.5 MORE LIKELY TO BE INDEPENDENT AT 90 DAYS
IN THE EVT group

e 2.6 PTS NEED TO BE TREATED TO REDUCE
DISABILITY BY 1 POINT



Benefit of Endovascular Treatment

J0 [J1 @2 W3 W4 W5 M6

Control population

(n=645)

Intervention population

(n=633)

€Less disability More disability=>

* Pooled analysis of 1287 patients from 5 recent trials
* Functional independence (mRS 0-2) at 3 months, 46% vs 26%
+ Forevery 100 patients treated with endovascular therapy

« 38 patients will have less disabled outcome

* Including 20 more functionally independent

Goyal M. Menon BK, van Zwam WH, et al, for HERMES Collaboration. Endovascular thrombectomy after large-vessel ischaemicsiroke:
a meta-analysis of individual patient data from five randomised trials. Lancet 2016; 387:1723-31.




NNTs for Cerebral and Cardiac Ischemia Binary Outcomes
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UCLA Stroke Center —Huyn et al, Circulation 2009 / Emberson et al, Lancet 2014 / Saver et al, NEJM 2015




The Penumbra

e Surrounding this ischemic core is an area of reduced blood flow called the
ischemic penumbra?

 The penumbra’s cells receive suboptimal blood flow (<40%)?

) jﬁ (-“'\\n
&g !

I-“

1. Lo EH, et al. Neuroscience. 2003;4:399-415. 2. Lipton P. Physiol Rev. 1999;79:1431-1568.



TIME IS BRAIN

43% of pts mRS 0-1 if reperfused in 2hrs
23% if reperfused at 8 hrs

No interaction of reperfusion time and ICH or
mortality



Time to reperfusion

 Functional independence rate 64% at 3hrs

e 46% at 8hrs
e Benefit nonsignificant after 7.3 hrs

Time to Treatment with endovascular thrombectomy and
outcomes from ischemic stroke: A Meta-analysis

Saver et al, JAMA 2016



Time to endovascular reperfusion and
degree of disability in acute stroke

 Every 5 min delay in endovascular reperfusion,
1 of 100 pts has a worse disability outcome

 For every 15 minute acceleration 34 of 1000
pts had improved disability level

Sheth, SA et al, Annals of Neurology, 78(4) 584-593



ACUTE STROKE GUIDELINES 2015

e AHA
e EUROPEAN CONSENSUS (ESO+ESMINT+ESNR)



2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for

the Early Management of Patients With Acute Ischemic
Stroke Regarding Endovascular Treatment

Patients should receive endovascular therapy with a stent retriever if they meet all the
following criteria

(Class I; Level of Evidence A).

1. Pre-stroke mRS score 0 to 1

2. Acute ischemic stroke receiving intravenous r-tPA within 4.5 hours of
onset according to guidelines from professional medical societies

. Causative occlusion of the ICA or proximal MCA

. Age 218 years,

. NIHSS score of 26,

. ASPECTS of 26, and

. Treatment can be initiated (groin puncture) within 6 hours of
symptom onset

N o o AW

Stroke. Sept 29, 2015,;46:3024-3039



GUIDELINES for ICA,MCA
(M1,M2/ ) occlusions
e Mechanical Thrombectomy within 4.5 h in
addition to IVT
e Mechanical Thrombectomy alone 4.5-6hrs

e Mechanical Thrombectomy first line
treatment if IVT contraindicated



Basilar artery occlusion

 MT in addition to EVT but low level of
evidence



Recommendations

e |[VT should not delay Mechanical
Thrombectomy(MT)

e MT should nor prevent IVT



DAWN TRIAL NEJM 2017

Diffusion weighted Imaging(DWI) or CT
Perfusion(CTP)Assessment with Clinical Mismatch in the
Triage of Wake —Up and Late Presenting Strokes
Undergoing Neurointervention

? Mpémnel va avtipetwnifovral mapepBatikd aocBeveic pe AEE kat dyvwotn wpa Evopénc
CUMMTWHOTOAOYLOC



DAWN TRIAL NEJM 2017

e Potentially salvagable tissue defined by a
mismatch between clinical assessment and
Imaging



DAWN TRIAL RESULTS

Score on the Modified Rankin Scale
[J0o 1 EH2 W3 W4 M50r6

A Intention-to-Treat Population

Control
(N=99)

Percent of Patients




DAWN TRIAL RESULTS

B Subgroups According to Time of Stroke Onset

Last Known to Be Well 6 to 12 Hr before Randomization

Thrombectomy
(N=50)

Control
(N=46)

Last Known to Be Well >12 to 24 Hr before Randomization

Thrombectomy
(N=57)

50 60 70 80 90

Percent of Patients




DAWN TRIAL RESULTS

e [La kaBe 2.8 aoBevelc mov vuntoBarlovrol o€
OpopuPektoun 1 ermumAeov acBevic kaBiotartal
AeLtoupyka aveéaptntoc otic 90 NUEPEC LETA
To AEE.



DEFUSE 3 TRIAL NEJM 2018

Thrombectomy for Stroke at 6 to 16
Hours

with Selection by Perfusion Imaging



DEFUSE 3 TRIAL PATIENT SELECTION

Volume of Ischemic Core, 23 ml Volume of Perfusion Lesion, 128 ml

Mismatch volume, 105 ml
Mismatch ratio, 5.6




DEFUSE 3 TRIAL RESULTS

* ODDS RATIO FOR FAVORABLE mRS 2.77

Score on Modified Rankin Scale
O0 O1 O2 E: Wm4 ES N6

Endovascular Therapy
(N=92)

Medical Therapy
(N=50]

30 60
Patients (%)




2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association




2018 Guidelines

Patients should receive mechanical thrombectomy with a stent
refriever if they meet all the following criteria: (1) prestroke mRS
score of 0 to 1; (2) causative occlusion of the internal carotid
artery or MCA segment 1 (M1); (3) age =18 years; (4) NIHSS score
of =6; (5) ﬂEFEETE 1111._1:1.r and (&) treatment can be initiated (groin

1. Insﬂeﬂeﬂmﬁﬂsmﬁﬂﬁmﬂmﬁtﬂﬁﬂnuﬂasﬂnm
normal who have LVO in the anterior circulation and meet other DAWN

or DEFUSE 3 eligibility criteria, mechanical thrombectomy is
recommended.

8. In selected patients with AlS within 6 to 24 hours of last known
normal who have LVO in the anterior circulation and meet other

DAWN eligibility criteria, mechanical thrombectomy is reasonable.




Although the benefits are uncertain, the use of mechanical
thrombectomy with stent retrievers may be reasonable for carefully
selected patients with AIS in whom treatment can be initiated

(groin puncture) within 6 hours of symptom onset and who have

causative occlusion of the MCA segment 2 (M2) or MCA segment 3
(M3) portion of the MCAs.




n selected patients wi
normal who have LVO in the anterior circulation, obtaining CTP,

DW-MRI, or MRI perfusion is recommended to aid in patient
selection for mechanical thrombectomy, but only when imaging
and other eligibility criteria from RCTs showing benefit are
being strictly applied in selecting patients for mechanical

thrombectomy.

Additional imaging beyond CT and CTA or MRI and magnetic
resonance angiography (MRA) such as perfusion studies for
selecting patients for mechanical thrombectomy in <6 hours is not
recommended.




2YMNEPAZMATA

H evéoapmptakn Bepareia Tou oEz—:oq AEE umepexel tng
ouVTNPNTLKNC Beparmeiag o cwotd em)\evuevouq aoeevstq LE
amoppaln pLeyalouv evOOKPAVIOU QYYELOU OTLC TPWTEC 6 WPEC.

Time is brain

Physiology is brain — Avadelén mopeyxULATOC TTOU LOXOLLLEL AAAGL
Sev EXEL AKOUO VEKPWOEL

2 NUOVTLKO 0deAOC Kal armo 6-24 wPEC LETA TNV EvAPEN TWV
OUUTTWUATWY O€ OWOTA ETAEYUEVOUC QLoOeVELC.






OUTCOMES

Recanaliz | Time to MRS 0- Symptomatic ICH
ation groin(min | 2(independent pts)
CTL EVT CTL EVT

TIC] )
2b/3

MR CLEAN 59% 19% 33% 6% 8%

ESCAPE

REVASCAT

EXTEND-
IA

SWIFT
PRIME

THRACE

THERAPY
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