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DTHOJIOTHS B 3aBUCUMOCTH OT BO3PacCTa.

ONCCEKUHA PaHHUM aTepoCcKnepos, Pak
000 MpuobpeTeHHbIe CTPYKTYpPHbIE CKpbitaa ¢opma PIl
TPOMBO®PUNUA 3aboneBaHuA

N3 nekuun Kynew A.A., Nepmb, PO



ESUS — UHCYIIBTHI.

ESUS - 3TO HenaKyHapHbIn
MHPAPKT rOJIOBHONO MO3ra
6e3 yCTaHOBNEHHOrO
KapAMOreHHOro NMCTOYHUKaA
3MO60NN AN CTEHO33
bpaxmouedanbHbIX UK
MHTPaKPaHWANbHbIX
apTepun Ha CTOPOHE
NOpParKeHus

Hanbonee yactble NPUYUHDI :

- Kapamnoambonna Ha GoHe CKpbITbiXx popm DI

UIn apyrmx NCTOHHMKOB,

- dTEePOCKNEPOTUYHECKOE NMOopaXeHne aopThl,

3KCTPa- M UHTPaKPaHWa/bHbIX COCY/10B
(aTepocknepoTnyeckmin cteHos <50%
npocseTa) n Apyrue;

- BaCcKynonaTum, HAaNPUMep, ANCCEKUMUS;
- napagokcanbHaa amboauna (000) nnu

AedeKTbl NnpeacepaHomn Nan KenyaouKkoBou
Neperopoakmn, a TakxKe BHecepaeUuHble
apTEPMOBEHO3HbIE AaHOMA/INU NIETOYHbIX
COCyA0B.

- KaHuep accoummposaHHble OHMK.



Haunbonee yacTeie MPUUMHBI KPUITOT€HHBIX
MHCYIbTOB. ESUS — MHCYIBTOB.

KAPONOTEHHAA SMBOJIUA

ATEPOCKJ/IEPO3

H

KAHUEP ACCOUMMPOBAHHbBIE OHMK

APTEPUO-BEHO3HbIE LUYHTHI

CAROTID WEB

|
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[ToueMy HHTEpPBECHLUA !

New AHA Guidelines 2015

Endovas cular therapy with a stent retriever is
recommended (Class 1 Level A}

Proximal MC A or IC A occlusion
Within & houwrs of symptom onset
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Rankin 0-2 at 90 days

We have a New Standard of Care for Stroke!
MR CLEAN REVASCAT ESCAPE SWIFT PRIME EXTEND-IA
P<0.05 P<0.05 P<0.001 P<0.001 P<0.01
CcT ASPECTS Collaterals RAPID 80% RAPID 100%

Endo- 33% 44% 53% 60% 71%

vascular

Control 19% 28% 29% 36% 40%




[loueMy WHTEpPBECHLIUA !

* PacwmnpeHune TepaneBTUYECKOro OKHA B CPAaBHEHUM C
TPOMOONUTUYECKOW TEPANUEN.

* ToombonnTHUUYECKana Tepanmna UMeeT NPOTUBONOKA3aHUA.

* MT 6onee appeKTMBHA B BOCCTAHOBIEHNMN AEECNOCOOHOCTH
nauueHTa.



Iloka3zaHusa K HHTEPBEHIIMOHHOMY BMEIIIATEILCTRBY.

 Jlo 6 yacoB OT Hayaja 3a00IeBaHUS.

1. Bpems ot Hauana 3aboneBaHus

2. Bo3pacr

3. JleecnocoOHOCTh MPH MOCTYIUIEHUH
4. 30Ha MOBPEKICHUS

5. KT mmarsoctuka
6. NIHSS

0-6 yacon
Crapuie 18 net
0-1 mRS
BCA, M 1 cermenr
ASPECTS 26.

6 u 0oJs1ee

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



BceM 1 marimeHTaM MbI MOYKEM ITOMOYB?

As the number of patients eligible for endovascular treatment of acute ischaemic stroke increases,
centres across Europe must consider whether there are enough interventionalists to fight the burden
of stroke. According to Urs Fischer (University of Bern, Bern, Switzerland), while some countries, like
Germany, might have an adequate number of interventionalists capable of providing thrombectomy

procedures, the rest of Europe does not.

Speaking at the European Society for Minimally Invasive Neurological Therapy annual meeting (ESMINT;
8-10 September, Nice, France) Fischer compared the eligibility of patients for endovascular therapy
based on the strict criteria adhered to in trials versus the more liberal criteria of clinical practice. One
study from Switzerland (Stroke. 2016;47:1844-1849, originally published 14 June, 2016) he described
showed that 12% of all stroke patients coming into hospital areiﬁgible for IV tPA and 45% of patients

are arriving in the time window of six hours. Regarding endovascular therapy Fischer said: “If you apply

strict criteria for endovascular therapy, 10% of patients presenting within six hours are eligible for
endovascular therapy and if you take the soft criteria you are reaching numbers of 18%. However, if you
look only at the local population, which means people living in the suburb of Lausanne and Lausanne
itself, then the numbers are slightly different—you have 40% within the six-hour time window eligible for
IV t-PA and 8% for endovascular therapy with the strict criteria and 16% with the soft criteria. They have
also been looking at this in Glasgow (European Stroke Journal. December 2016 vol. 1 no. 4 264-271),
and their estimate is that roughly 15% of patients presenting within the first six hours might be eligible.”



ESU ACTION PLAN FOR STROKE IN EUROPE 2018-2030 SAFE 7 7\

EURCPEAN STROKE

ORGANISATION

TARGETS FOR 2030

Treating 90 % or more of all patients with stroke in Europe in a stroke unit as the first
level of care.

Guaranteeing access to recanalisation therapies to 95% of eligible patients across Europe.

Decreasing median onset-to-needle times to <120 minutes for intravenous thrombolysis
and onset-to-reperfusion times to <200 minutes for endovascular treatment.

Achieving IVT rates above 15%, and EVT rates above 5%, in all European countries

Decreasing first-month case-fatality rates to <25% for ICH, and increasing the rate of
good functional outcomes to >50%.

Decreasing first-month case-fatality rates to <25% for SAH, and increasing the rate of
good functional outcomes to >50%.

CHIVDKEHIME OBHIETO UMMCAA
OHMK HA 10%

THE STROKE PATEENT 4 f‘
VOICE W ELROPE i -

90% c OHMK aeuenunu B
CIenaAV3POBAHHBIX
CTallIOHapax.

95% c OHMK goctyrHoCTb
periepdpy3MOHHOI Tepanuu (IIpU ceAeKINu
I1aIIVIEHTOB).

Hagyaao OHMK -TAT - menee 120 MunyT.
Hauyazao OHMK - MT — menee 200 MuHyT .
TAT 6o0aee 15% ot odiero umcaa M.

MT 60aee 5% ot oO1rero uncaa V.
Cmioxenne aetaapHocty mpu BMK 1 CAK

Ha 25%, yBeAudeHMe 4lCAa AeeCIIOCOOHBIX
rraruenToB Ha 50% .



= MIT performed at 629 centres
= 27.500 MT procedures in 2016

= Barriers to EVT: lack of specially trained personnel; lack of
facilities; and costs.

= Established benchmark rates: 18% for IVT and 5% for EVT (based

on 3 highest country rates)

= |[f all countries achieved 5% rate, then additional 67.000 MTs

=" However: “..there are no established and well-accepted benchmarks for
determining what proportion of patients with AlS should receive IVT and

EVT’ (Page 13)

» Benchmark of 1 CSC per 1 million inhabitants > 286 more CSCs
delivering EVT would be needed

14 Neurovascular Overview



Oprasn3anyst HOMOIIIY.

Ecnu tpancnoptupoBKa
oonee 60 MUHYT

DRIP AND SHIP

€ tPA-Capable ©
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Ha xakom 3Tarne noaxkiaro4acTcss peHTTEHOXUPYPT?

Door to treatment in €60 min?3®

ir <60 min
o ek Immm k- . ate Y scann Interpret CT scan and labs Give Activase bolus
arrives i ing neuro Review nt eligibilf and initiate infusion
at £D and time lastknown ~ expertise)” for Acthiase® (attapisse)oa” In eligible patients™

well/symptom onset
Initiate labwork
Assess using NIHSS ™



Ha xakom 3Tarne noaxkiaro4acTcss peHTTEHOXUPYPT?

UHcynbT: OT gseper “npuemHoro” go Havana repanuu < 60 Muuyt!

s 10 MuH s 15 mMuH < 45 MmuH s 60 MuH
BonbhoK nocrynHa BpayeGuby ocmorp, Ocmorp Heppoaora, Havano Ouyenka Havano
B NpHEMHOE zabop aHanu3os, yaegomMnexHune KOMMAbLTEPHON PEIYALTATON MHTEHCHBHOM
oTReNeHKe cHATHe JKI Gpuraps Tomorpadun KT u Tepanuu
HHYEHCHBROT FONOBHOTO MOIMA  paGoparopHeiX

TepanMH HCCACAOBANKM
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P/anaromMus niepeJHEH LIUPKYISLIUN
(30Ha UHTEPECOB UHTCPBCHIIMOHHBIX BMECIIATECILCTB)
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MexaHn4deckasi TpOMOIKCTPaKIUS

6-16-24 gaca.

3.7. Mechanical Thrombectomy (Continued) COR LOE

7. In selected patients with AIS within 6 to 16 hours of last known
normal who have LVO in the anterior circulation and meet other DAWN
or DEFUSE 3 eligibility criteria, mechanical thrombectomy is
recommended.

B. In selected patients with AIS within 6 to 24 hours of last known
normal who have LVO in the anterior circulation and meet other lla
DAWN eligibility criteria, mechanical thrombectomy is reasonable.

The DAWN trial used clinical imaging mismatch (a combination of NIHSS score and imaging findings on CTP
or DW-MRI) as eligibility criteria to select patients with large anterior circulation vessel occlusion for treatment
with mechanical thrombectomy between 6 and 24 hours from last known normal. This trial demonstrated

an overall benefit in function outcome at 90 days in the treatment group (mRS score 0-2, 49% versus 13%;
adjusted difference, 33%; 95% Cl, 21—-44; posterior probability of superiority >0.999)."" In DAWN, there were
few strokes with witnessed onset (12%).The DEFUSE 3 trial used perfusion-core mismatch and maximum
core size as imaging criteria to select patients with large anterior circulation occlusion 6 to 16 hours from

last seen well for mechanical thrombectomy. This trial showed a benefit in functional outcome at 90 days in
the treated group (MRS score 0-2, 44.6% versus 16.7%; RR, 2.67; 95% CI, 1.60-4.48; P<0.0001)."™ Benefit
was independently demonstrated for the subgroup of patients who met DAWN eligibility criteria and for the
subgroup who did not. DAWN and DEFUSE 3 are the only RCTs showing benefit of mechanical thrombectomy
=6 hours from onset. Therefore, only the eligibility criteria from these trials should be used for patient
selection. Although future RCTs may demonstrate that additional eligibility criteria can be used to select
patients who benefit from mechanical thrombectomy, at this time, the DAWN and DEFUSE-3 eligibility should
be strictly adhered to in clinical practice.

New, Revised, or Unchanged

New recommendation.

New recommendation.

See Table XX in online Data Supplement 1.

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



Baxxnocts npoBeacHusa KT niepdy3umn.

Non-Penumbral Pattern:
Recanalization, Poor Outcome

F“CIS.t

Penumbral Pattern:

Recanalization, Good OQutcome
Pre Post

A_C U QASC NRzs

Baseline NIHSS 19, Right MCA Occlusion, TIMI 2
Recanalization at 4%z Hours, Day 30 mRS 4

Baseline NIHSS 13 Left MCA Occlusion, TIMI 2
Recanalization at 5'%4 Hours, Day 20 mRS 0




Iloka3zanus i1 THTEPBEHIIMOHHOI'O
BmemarenbcTBa (DEFUSE 3/DAWN).

* [Ipu nocrynnenuu 6-16 4acos ot
HayaJia 3a00J1CBaHUSI.

NIHSS 6 u Oonee
OO0beM 30HBI HH]ApKTA <70 m.
OrHomeHne 00BeMa HIEMHH/00BEMY 1,8 u Oonbire
uHbapkra

O6beM meHyMOpEI (00paTHMO# 30HBI He menee 15 m.

MIIEMUH WK PEBEPCHBHOIO KPOBOTOKA)

[Ipu nocryrmieHun 6-24 4yacos

['PYIIIIA A

['PVIIIIA B

['PYIIIIA C

BO3PACT

>80 JIET

<80 ;etT

<80 et

OT HauyaJia 3a00JIcBaHul.

NIHSS

10 u BBIIIE

10 u BBIIIE

20 u BbIIIE

OBBEM
SITTPA
UILEMUU

Memusbiue 21
ML

Memnsbie 31
ML

31-50 vt

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




Kputepun BxiaroueHus 10 16-24 yacos.

Kputepuu gnsa ot6opa nauueHToB Ans TPOMB03IKCTPaKLK

6—-24 vaco 6-16 yacoe

OBBEM 30HbI BO3IPACT 6 W BONLWE
BO3PACT MIHSS WHOAPKTA
O6bem 2046l MHDapKTa 70 mn

MPYTINA A 80 neT W cTapwe 10 ¥ BIWe MeHswe 271 mn u bap -

OTHOWEHHE OBbEM I0HbI MLLEMWK/ 18 U GonbLe
FPYMNA B Monowe 80 net 10 W BbiWe MeHnswe 31 mMn ofbemM 30HEI WHpapKTa '

AB 4 of
FPYNNA C Manowe 80 net 10 W BbiWe Mesbwe 21 mn cmm;;;::ﬁmzah:':ﬂ::;manwn 15 mMn W Gonbwe

O6bem a0Hb! MHGAPKTA HAMEDANCA C MCNONBI0BAHKEM ABTOMATHYRCKMY CHCTeM obpaBoTim naobpamenwid (RAPID, iSshema View)
Avanuzuposanuce MPT OBW wnu KTM waobpamenun

OUEHKA NMPOBOAWN/TACb HA OCHOBAHNW OAHHbIX
KT-TTEP®Y3UN.



[lenp MeXaHMYECKOM PEBACKYISPU3ALIUN.

CHMKEHUE YPOBHA
MHBAJIUIA3ALH.

JlocTrkeHE BOCCTAaHOBJIEHUSI KPOBOTOKA JI0 YPOBHSI
TICI 2b/3 B 70-90%.

BoccranoBienue ypoBHs aeecnocooHoct B 30-60% ciydaeB 10 ypOBHS
0-1-2-3 mo Mogu(puIMpOBaHHOM IIKaJIe POHKHUH.



O1eHka 1epeOpabHOr0 KpOBOTOKA
o 1mkane TICI.

TICIO TICI 1 TICI 2a TICI 2b JIE) 3




M crionp30BaHnEe acCIUPaAIMOHHOIO KaTeTepa.




M crionp30BaHrEe acCIMPaliMOHHOIO KareTepa u
CTCHT-PETPUBEPA.
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Retrograde approach (direct MT)

Y

» Immediate intracranial therapy

» Does not require strong antiplatelet therapy

= Ability to perform staged cervical
revascularization

Advantages

= Difficulty in crossing the cervical lesion

+ Insufficient control of proximal blood flow

* Mostly blind manipulation procedure

« Possibility of reacclusion of the cervical
lesion

Disadvantages

B

PTA first-antegrade approach (PTA followed by MT)

Advantages
Facilitates crossing the cervical lesion
Does not require strong antiplatelet therapy
Better control of proximal blood flow
Ability to perform staged cervical
revascularization

Disadvantages
Delay in starting intracranial therapy
(compared to Direct MT)
Possibility of reocclusion of the cervical
lesion

proach (CAS followed by MT)
]

Advantages
Easy approach for the intracranial lesion
(reducing blind manipulation)
Better control of proximal blood flow

Disadvantages
Delay in starting intracranial therapy
{compared to direct MT and PTA first)
Immediate need for strong antiplatelet
therapy to prevent stent thrombosis
High concern of hyperperfusion syndrome




This patient presented with severe right hemiplegia and aphasia (NIHSS score = 20).

Figures ~ Tables

G

-

Fig 1. Download figure | Open in new tab | Download powerpoint
This patient presented with severe right hemiplegia and aphasia (NIHSS score = 20). Initial MR imaging revealed a DWI-
ASPECTS = 6 after 4.5 hours since sympton onset, associated with left tandem |CA and middle cerebral artery occlusions.
The initial angiogram (4) demonstrates left intemal carctid occlusion related to cervical dissection. We then carefully navigated
the microcatheter through the dissected ICA to the intracranial occlusion (B). Thrombectomy performed after contralateral
femoral puncture and right ICA run shows a functional circle of Willis and no residual left M1 occlusion (C). The posterior

comimunicating artery is also permeable as seen on the left vertebral artery run (D). Consequently, we decided not to treat the
cervical ICA dissection, and the artery was left in its initial condition (E).

©2016 by American Society of Neuroradiology

-

C
.

G. Marnat et al. AUDNR Am J Neuroradiol 2016;37:1281-1288



This acute tandem occlusion related to left cervical internal carotid dissection with a
downstream intracranial M1 embolus was responsible for right hemiplegia and aphasia (NIHSS
score = 22).

['mnonnasus neperHen COEAMHUTEIBHON apTepun

This acute tandem occlusion related to left cervical internal carotid dissection with a downstream intracranial M1 embolus was
responsible for right hemiplegia and aphasia (NIHSS score = 22). The first angiographic (A) run demonstrated postbulbar
internal carotid occlusion. After we navigated through the dissected segment, an intracranial initial angiogram confirmed the
M1 thrombus (B). Complete intracranial recanalization was performed with 1 stent retriever pass (C). Thus, a contralateral
internal carotid run revealed insufficient filling of the left MCA territory through the anterior communicating artery (D). In this
case, cervical internal carotid stent placement of the dissected occlusive segment was mandatory (£). Clinical evolution was
favorable (mRS = 1 after 3 months).

©2016 by American Society of Neuroradiology G. Marnat et al. AUDNR Am J Neuroradiol 2016;37:1281-1288
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HanOonee yacTto BcTpeyarommecss BapruaHThl

IIOPAXKECHUI BHYTPEHHEN COHHOU apTEPHUH.
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Figure 1 Occlusion patterns of the internal carotid artery. ACA,

anterior cerebral artery; AChA, anterior choroidal artery; ICA-E, occlusion
of the extracranial segment of the internal carotid artery; ICA-I,
occlusion of the non-terminal internal segment of the internal carotid
artery; ICA-T, occlusion of the terminal segment of the internal carotid
artery (involving the proximal segments of the ACA and MCA); MCA,
middle cerebral artery; OphtA, ophthalmic artery; PComA, posterior
communicating artery.
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Endovascular therapy in patients with internal carotid
artery occlusion and patent circle of Willis

Christoph Riegler
Thanh N Nguyen

Eberhard Siebert,” Christian H Nolte ® "7

1 Regina von Rennenbergf'2 Kerstin Blollu'veg,"2
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ABSTRACT

Background Occlusion of the internal carotid artery
{ICA) may extend into the middle or anterior cerebral
artery (ICA-T) or be confined to the intracranial (ICA-1)
or extracranial segment (ICA-E). While there is excellent
evidence for endovascular therapy (EVT) in ICA-T
occlusions, studies on EVT in non-tandem ICA- or ICA-E
occlusions are scarce.

Objective To characterize EVT-treated patients with
|CA-I- and ICA-E occlusion by comparing them with
ICA-T occlusions.

Methods The German Stroke Registry (GSR), a
national, multicenter, prospective registry was searched
for EVT-treated patients with isolated ICA occlusion
between June 2015 and December 2021. We stratified
patients by ICA occlusion site: {a) ICA-T, (b} ICA-, {c)
|CA-E. Baseline factors, procedural variables, technical
{modified Thrombaolysis in Cerebral Infarction (mTICI)),
and functional outcomes (modified Rankin scale score at
3 months} were analyzed.

Results Of 13082 GSR patients, 2588 (19.8%)
presented with an isolated ICA occlusion, thereof 1946

(75.2%) ICA-T, 366 (14.1%) ICA-l, and 276 (10.7%)

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Endovascular therapy (EVT) is highly effective
in improving dlinical outcomes of patients with
acute occlusion of the terminal internal carotid
artery (ICA-T occlusion). Patients with further
proximal isolated |CA occlusion and patent
collateral flow through the circle of Willis have
been under-represented in all randomized
clinical trials on EVT.

WHAT THIS STUDY ADDS

= Patient characteristics and outcomes differ
substantially between individuals with ICA-T
occlusion and those with further proximal ICA
occlusions and patent circle of Willis.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These results warrant further studies on the
efficacy and safety of EVT in patients with
isolated ICA occlusion and patent circle of
Willis.

|CA-E patients. The groups differed in age (77 vs 76
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e = Modified Rankin Scale three months after stroke
(percent of patients)
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. . . . Figure 2 Distribution of clinical outcome 3 months after stroke stratified by internal carotid artery occlusion pattern. ICA-E, occlusion of the
Flgur_e 1 Occlusion patterns of the mternal_camtld artery. ACA' . extracranial segment of the internal carotid artery; ICA-1, occlusion of the non-terminal internal segment of the internal carotid artery; ICA-T, occlusion
anterior cerebral artery; AChA, anterior choroidal artery; ICA-E, occlusion of the terminal seament of the internal carotid arterv (involvina the proximal seaments of the anterior cerebral arterv and middle cerebral arterv).

of the extracranial segment of the internal carotid artery; ICA-I,
occlusion of the non-terminal internal segment of the internal carotid
artery; ICA-T, occlusion of the terminal segment of the internal carotid
artery (involving the proximal segments of the ACA and MCA); MCA,
middle cerebral artery; OphtA, ophthalmic artery; PComA, posterior
communicating artery.
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mebiebirslc Direct Aspiration versus Stent Retriever Thrombectomy.fe E
Acute Stroke: A Systematic Review and Meta-Analys e
Patients

1 Stroke Cerebrovasc Dis. 2019; 28: 1329-1337
Table 1. Clinical charocteristics and outcomes

Stent retriever (N = 6875) Aspiration (N =2252) P value (95% C1)

Age, years 669 £ 4.8 690 3.4 D510 (418 10 (N89)
NHISS on admission- mean 1741 £3.1 1656 £ 2.3 2253(=531w 221)
IVIPA use. n (%) 2046/6083(48.4) 12202252(54.2)

1522(22.1) 602 (26.9)
A610(67.1) 1532 (6%.5)

Bood clinical outcome mRS 0-2 (aspiration 52% versus
stent 48%, P = .13)

- — symptomatic intracerebral hemorrhage (aspiration 5.6%
versus stent 7.2%, P = .07),

— mortality at 3 months (aspiration 15% versus stent 19%,
P=.10) L3

“Conclusion: Both aspiration-first (including the

subsequent use of stent retriever) and primary
~ stent retriever thrombectomy approaches are
- equally effective in achieving good clinical

outcomes.” Pl Scnramem, Libecs. Germany
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. Comparison of Aspiration versus Stent Retriever
comparison of first-line direct aspiration o Thrombectomy a"'_‘h' Preferred Strategy for Patients with
and stent retriever mechanical thrombectomy for the Acute Terminal Internal .Carotld Arbery t?ctlusmln: '“ More than three passes of stent retriever is an
treatment of acute ischemic strake in the anterior 4 Propensity Score Matching Analysis indepe ictor of parenchymal hematoma in
\ 1 g D Yoy, ik 1 L Tang B s Frx Lhasg [r—— e

to evaluate the comparative safety and efficacy of ADAPT §

revascularization in patients with isalated terminal ICA
patients with mTICI 2

primary and secondany

"Dt frren the most

e, ; 95% C1, 2.65 1o 32.13) and not in the CA
e RR, 1.73; 95% C1 , 0.57 10 5.19)
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Stroke due to Middle Cerebral Artery
M2 Occlusion with Stent Retriever versus
Aspiration: A Multicenter Experience intervent Neurol 2019,6:180-186

Retrospective analysis of all patients between Oct 1999 and June 2016 in 3 academic medical centers In the US

Stent retriever Asplration*  pvalue | Manual pvalue  Pump aspiration p value
{n=120) (n=77) asplration system
(n=38) (n=39)

Good recanallzation 90 773 0.016" | 842 0.346 703 0.003*
sICH 34 167 0.001* | 286 <0,001* 54 0.572
Favorable mRS score 521 367 0.06 26.1 0.025* 432 0.361
Death 93 211 0.025* | 316 0.001* 105 0.832
90-day mRS score 2(1-4) 4(2-6) 0.02* | 6(2-6) 0.005*  3(1-5) 0.268
: =r

Table 4. Univariate and multivariate analysis of the outcomes of patients with M2 vessel occlusion in the

stent retriever group compared to the newer-generation pump aspiration catheter group

Outcome Stent retriever Newer-pump Univariate Multivariate

(n=120) aspiration catheter analysis analysis
(n=22) pvalue pvalue

Good recanallzarion 90.0 B6.4 0.61 059
sICH 34 48 0.75 092
Favorable mRS score 521 524 0.98 038
Death 9.3 95 098 023
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Thrombectomy Outcomes in Acute Ischemic ;ﬁ:
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' Stroke due to Middle Cerebral Artery o
M2 Occlusion with Stent Retriever versus
Aspiration: A Multicenter Experience Intervent Neurol 2019;8:180-186
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Retrospective analysis of all patients between Oct 1999 and June 2016 in 3 academic medical centers in the US

S‘t&mmmﬁmﬂon‘ pvalue | Manual

Good recanalization
sICH

Favorable mRS score
Death

90-day mRS score

“ the outcomes of patients with M2 vesse] occlusion in the
0“ ewer-generation pump aspiration catheter group

Stent retriever Newer pump
(m=120) a  catheter

pvalue

Good recanalization 90.0 : ; 0.59
sICH 34 X 092
Favorable mRS score 52,1 £ ; 0.38
Death 93 ) X 0.23
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JALE: CARDIOVASCUL AR INTERVENTIONS VOL. 14, NO. 7, 202 Sulternko ot ol

AFRIL 12, 2021.7B5-92 Results of CBT Program in Cardiology Cath Lab

Stable Clinical Outcomes When a Stroke @
Thrombectomy Program Is Started in an
Experienced Cardiology Cath Lab

FIGURE 2 mRS Scores at 90 Days Post-Procadure

Total (N=311)

Jakub Sulzenko, MD, PuD,® Boris Koznar, MD, PaD,” Tomas Peisker, MD, PuD,” Peter Vasko, MD, PaD,” 2019 (N=80)
Jana Vavrova, MD," Ivana Stetkarova, MD, CSc,” Petr Widimsky, MD, DrSc®

2018 (N=64)

ABSTRACT
2017 [N=56)

OBJECTIVES This study analyzed the learning curve effect when a new stroke thrombectomy program was initiated in a 2016 (N=44)
cardiac cath lab in close cooperation with neurologists and radiologists.

2015 [N=37
BACKGROUND Mechanical thrombectomy has proven to be the best treatment option for ischemic stroke patients, but [ '

this method is not widely available. 2014 (N=28)

METHODS An endovascular treatment program for acute ischemic strokes was established in the cardiac cath lab of a
tertiary university hospital in 2012. The decision to perform catheter-based thrombectomy was made by a neurologist
and was based on acute stroke clinical symptoms and computed tomography angiographic findings. Patients with a large
vessel occlusion of either anterior or posterior circulation were enrolled. The primary endpoint was the functional
neurological outcome (Modified Rankin Scale [mRS] score) of the patient at 3 months. A total of 333 patients were " o W s L ] o
enrolled between October 2012 and December 2018. mmRSO ®mRS1 mmMARS2 WmRS3 mmR54 mmRSS EmMRSE

2013 (N=15

2012 (N=4)

RESULTS The clinical (mRS) outcomes did not vary significantly across years 2012 to 2019 (mRS O to 2 was achieved in MRS = Modified Rankin Scale
47.9% of patients). Symptomatic intracerebral hemorrhage occurred in 19 patients (5.7%). Embolization in a new
wascular territory occurred in 6 patients {1.8%).
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FIGURE 2 mRS Scores at 90 Days Post-Procedure

Total (N=311) o« EEE s
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2018 (N=64)
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mRS = Modified Rankin Scale.
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Two-Year Outcome after Endovascular Treatment

for Acute Ischemic Stroke

mRS on Discharge - Distribution (in %)

2y Outcome

32.6% EV 37.1% EV

mRS 0-2 80% | oioem | 3% | SiorL Pe032 | 92005
21% EV 30.4 % EV

Mortality  15% 35% p<0.001 | p<0.46
22% TL 386%TL

391/500 pt Long-term results showing improvement in functional recovery at 3
months and still maintained at 2 years

Mechanical thrombectomy can be applied in all patients, but only favourable
early outcome patients may achieve good long term clinical independence after
successful reperfusion therapy

Patients with severe neurological deficit at 3 months have higher mortality rate
in the long term even with successful therapy, therefore patient selection criteria




Illkama pc-ASPECT.

Posterior circulation Acute stroke prognosis early CT score (pc-ASPECTS)

Thalami level Midbrain level Pons level

T: thalamus; OL: occipital lobe; M: any part of the midbrain; P: any part of the pons;

C: cerebellar hemisphere. Osamah Alwalid
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SH St T Clin Neuroradiol (2018) 28:327-338 J Neurolntervent Surg 2017,9:1 15411 595

"SOLUMBRA" TECHNIQUE ARTES TECHNIQUE "SAVET TECHNIQUE

SCAPTIVE™ TECHNIGUE

i e

Several advanced MT techniques have been described

L]

P P Solumbra: complete retraction of stent retriever into distal aspiration catheter under aspiration
B B ARTS (aspiration retriever technique for stroke): stent retriever locked and removed under
continuous aspiration with additional flow arrest

P P SAVE (stent retriever assisted vacuum locked extraction): removal of stent retriever with
aspiration catheter as a vacuum locked unit

P P CAPTIVE (continuous aspiration prior to intracranial vascular embolectomy): local aspiration
catheter connected to the continuous aspiration pump before deployment of the stent retriever
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Which target blood pressure is optimal during and
after interventional procedures in acute stroke?

Thomas Kahan, MD, PhD, FESC, FAHA

Professor of Medicine, Karolinska Institutet, Department of Clinical Sciences,
Danderyd Hospital, Division of Cardiovascular Medicine, Stockholm, Sweden

Head, Cardiovascular Risk Assessment Unit, and European Society of
Hypertension Center of Excellence Department of Cardiology, Danderyd Thomas Kahan
University Hospital Corp, Stockholm, Sweden Sweden
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Hypertension in acute stroke

* Hypertension is a major risk factor for haemorrhagic and
ischaemic stroke

» Blood pressure is often elevated at presentation with acute
stroke but often declines without intervention

* |n acute haemorrhagic stroke increased blood pressure is
associated with haematoma expansion, increased mortality,
worse prognosis of neurological recovery, and dependency

* In acute ischaemic stroke blood pressure is elevated in 4
out of 5 patients, and often decreases within 1-2h

* Blood pressure management during the acute phase of
haemorrhagic stroke remains uncertain, and the benefit in
ischaemic stroke is even less clear

* Blood pressure management during stroke reperfusion is
not well studied and mostly unknown

Koy 200

@esc
Elevated BP and planned e
thrombolysis in acute ischemic stroke
2. Patients who have elevated BP and are otherwise eligible for treatment with .

IV alteplase should have their 8P carefully lowered so that their SBP is <185

mm Hg and their diastolic BP is <110 mm Hg belore [V fibrinolytic therapy is

g ”
Clzass of recommendation |-lll; level of evidence A-C: NR nonrandomized

* Pivotal studies required SBP <185 mm Hg and DBP <110
mm Hg before treatment and <180/105 mm Hg for the first
24 h after treatment.

» Some observational studies suggest that the risk of
hemorrhage after administration of alteplase is greater in
with higher BP and in with more BP variability.

The exact BP at which the risk of hemorrhage after
thrombolysis increases is unknown.

Powers WJ et al. Stroke 2019;50:e344-e418
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Elevated BP and planned mechanical
thrombectomy in acute ischemic stroke

Class of recommendation |-lll; level of evidence A—-C; NR nonrandomized

3. In patients for whom mechanical thrombectomy is planned and who have
not received IV fibrinolytic therapy, it is reasonable to maintain BP <185/110
mm Hg before the procedure.

* 5 out of 6 randomized controlled trials that independently
demonstrated clinical benefit of mechanical thrombectomy
when performed <6 h from stroke onset, had eligibility
exclusions for BP >185/110 mm Hg.

» Data for optimal BP management in this setting are not
available. However, this is a reasonable guideline until
additional data become available.

* 2 ongoing French studies (information: Chriostophe Cognard,
Toulouse) evaluate BP in the context of thrombectomy (guide-
line values vs <140 mm Hg during thrombectomy; guideline

values vs intensive BP control following thrombectomy). ®

Powers WJ et al. Stroke 2019;50:e344-e418

T Kahan N0
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BP control following mechanical
thrombectomy in acute ischemic stroke

1. In patients who undergo mechanical thrombectomy, it is reasonable to
maintain the BP at <180/105 mmiHg during and for 24 hours after the
procedure.

2. In patients who undergo mechanical thrombectomy with successful
repufusion._it might be raasonabia to mainta_in B_P ata lm[el <180/105 mmHg. |

Class of recommendation |-lll; level of evidence A-C; NR nonrandomized

* There are very limited data to guide BP management during
and after mechanical thrombectomy.

» The vast majority of patients enrolled in <6 h interventional
therapy received alteplase, and the trial protocols stipulated
BP <180/105 during and for 24 h after the procedure.

» However, two trial protocols provided additional
recommendations to target lower BP.

Powers WJ et al. Stroke 2019;50:€344-e418

Council
Stroke

I Kahan 2020
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More intensive BP control of benefit
following mechanical thrombectomy’?

e NEW ENGLAND

The ESCAPE protocol states that JOURNAL ¢ MEDICINE

SBP 2150 mm Hg is probably by § 4 o s Sk i e
useful in promoting and keeping e e e
collateral flow adequate while the

i ———_______]
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artery remains occluded; and that | s TR T P P
controlling BP once reperfusion e e ool e e T
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the first 24 h in subjects who are
reperfused after mechanical
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thrombectomy. T
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@
Goyal et al. N Engl J Med 2015,;372:1019-30. Nogueira et al. N Engl J Med 2018;378:11-21
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Drugs for iv treatment of
hypertensive emergencies

@Esc

Drug Oraet of
‘action
Ewruiol V=3
FMetoprolal V=1 ey
-
Fercidopam 515
Chevidne T-3rmn
-“m'
Nirogheerre 1-Smn
Nroprusde  Irrmedae
Erataprin =15 min
W aeed F=hmin
Clonidene M man
Phermlermine  1-1rmn

Buration ol
action

10-10men

3060

5-13mmn

3-5min
t-dmin

+4h
g

bn

W10 men

Doe
051 gl iv. botus 30-300 g’y

B comnunLt e, rdomion

L5-5mg iv. boles over I mendés fray
repEd every § et 10 @ el
dowe of 15mg

02505 mpfep Lu. bota 14 mgimn
continuos mhaetion untl goal BP &
reachad, Tvereafier -0 mgh

01 pgfegimin iv. mfuson, incrense every
15 iy wntd ol BP & reached with
005 to 01 gl mcrerments

2mgh bv rision, increase every Jmn
wee  mi™ vl geal GP

515 g m rontinuous L. mhacon,
starting dose 3 mph, rormne eeeny
1530 min with 15 mg until goal BF
thermfter decreae to J mgh

500 pgérrun. 3 japfreen rereme every
Smin

B30 g, mcrease by 0.5 ugiog
e every 5 e wnitll goal BP

0E5-125myg L

Ti-Limyg v bobka 8 rmgth s
eortinisen mhason

150- %00 zg Lv. nois in 5 10mn

051 mglg iv boia OR 50- 300 jugfep’

R a8 conEmous v rksion

Caneraindivatimns

Hstory of drd or 3rd degros

AV el (and (n the als-
worem of rhythm sueeort).
wpviolic e fulure,
mhra s hradyrarela

Histery of Ind or Jrd degree
AV bloch, yatois hest
faiure. isthma. and
g et ]

Histwry of Ind or Srd dugroe
AV block, syseolic hesst
fuire. pemm, B0
radrcardia
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tadx! document on the management of hypertensive
emergencies
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Tabled4 Intravenous drugs for the treatment of hypertensive emergencies
Drug Onsetof  Duration of  Dose Contraindications Adverse effects
action action
Esmicdal F-Zmin 10-30 min 05-Tmglkg iv, bolus; 30-F0 pghkgimin - History of 2nd or Ird degree Bradycardi
as cominuous ivinfusion AW blodk (and n the ab:
sence of rhythrm support),
systolic heart failure,
asthma, and bradycardia
Metoprolol =2 min 5Bh 155 mg |.v. bolis over 2 minutes; may History of Ind or Id degree Bradycarda
rEpEAt every 3 minutes 10 o maximum AV blodk. systolic heart
doze ol 15mg fakure. asthma, and
bradpcarda
Labetzlol S590min 36h 0.25-0.5 mpfhg Lv. bolus; 2-4 mg/min History of 2nd or 3rd degree  Bronchaconstriction and
continuous infusion until goal BP s AN bhodc systalic beart foetal bradycardia
reached, therzafter 520 mgh failures asthrma. and
bradpcarda
Fenoldopam 5=15min. 30-60 min 0.1 jgfegimn v infusion, increase every
15 mriin until goal BP 15 reached with
0.05 zo 0.1 pgdkgmin increments
Clew dipine 2-3min 5-15min $agfh Lv. infsan, incease every 2min Headache and refles-
‘with 2mg/h until goal BP tachycarda
Necardipine 515 rnin 3040 rminy 515 mg/h as continuaus Ly, infusian, Liver Failure Headache and reflex-
starting dose S mg'h, morease overy tchycarda
1530 min with 2.5 mg unol goal BP,
thereafter decrease to 3mglh
Mitreghycerine  1-5 min 3-5min 5-200 egimin, 5 pg/min increase every Headache and reflax
5 min tachycarda
Nitroprusside  Immediate 12 min 0310 pgihkg'min, increase by 05pgikg!  Liverdidoey felurs fredative) Cyaride intoxication
min evary 5 men untl goal BP
Enalaprilat 5-15min:  4&h DEI5-115mg v, History of arginedema
Urapidil Afmin A6k 125 Pmgiv balus 5-40mgh as
continuous infushon
Clonidine 30 min 4-6h 150300 g i balus in 5—10min Sedationand rebound
hypertension
Premolaming 1-2min H0-30 rdny 1_3.5—1 rrg/kg Ly biolus OB 50-300 pgheg! Tachyarrhythmias and chest

min as continuaus Ly, nfusian

paen
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Hypotension and hypovolemia in
acute stroke

’ 1. Hypotension and hypovolemia should be correcled to maintain systemic | C-£0

perfusion levels necessary to support organ function.

4. The usefulness of drug-induced hypertension in patients with AIS is not well |

L

Class of recommendation I-lll; level of evidence A-C; EO, expert opinion;
R, randomized
* The BP level that should be maintained to ensure the best
outcome is not known.
« Some observational studies show an association between
worse outcomes and lower BP, whereas others have not.
* No studies have addressed the treatment of low BP in
patients with stroke.
* There are no data to guide volume and duration of parenteral
fluid delivery.

T Kty X0
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Powers WJ et al. Stroke 2019;50:e344-e418




Management of
hypertension in patients
with acute ischaemic stroke
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1. Adudts with acute ischemse strobe and devated BP who are eligible for teatmaent with: intrawenous tissue
plasminogen ativator should have their BF slowly |owered to less than 1850 mm Hg befiore thhom-
bolytic therapy is inktiated (59 4.2-1,59.42-2),

2. In adults with an acute schemsc streke, BF should be less than 185710 mm Hg befere adminkstration of
SRR O S e L ) & BCTIVALGT Bkl Shoa bl e e ainitsieed below T8O MI0S5 mim Hg for 51 Lesst the
First 24 houry sfter inifiating drug therapy (504 3-1)

3. Starting or restarting antiypertensive therapy doring hospitalization in patients with B8P greater than
40790 mm Hg wha are rewrclogically stable s safe and reasonable to improve lomg-term BF control.
unless contramdicred (594 7-4,58.4.2-51,

-

&, If patisals with BPof ZLOST20 M Mg o highe who did Aot receive IRIeRG0 Slteplase of
endeovascular treatment and have no comorhid conditions requiring acute antibypertensive treatment, the
benefit of mitiating or reinitiating treatment of hypertension within the Grst 48 o 72 hours is uncertain.
It might e reasonzbde 1o ower BF by 15% during the firs 24 ours after onser of stroke,

5. If patients with BP less than 220120 mim Hg whiio did sl moeie intravenoos thrombalyss or
endovascular treatment and do not have s comorbid condition requiring scete antdhypertensive
treatment, initiating of renitating Teatment of hypertecsion withen the first 48 ta 72 howrs after
an acute chemic stroke is not effective to prevent death or dependency (589 4 2.4 68 4 3.0),

L L d

g
VN R PN P A1)
T o e i i e | G
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Whelton PK et al. ] Am Coll Cardiol 2018;71:e127-248
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Antihypertensive strategies in
patients following an acute stroke
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Recommendations

In patients with acute intracerebral haemorrhage:
& Immadiate BP lowering js not recommended for patients with SBP <220 mmHg.

® In patients with SBP 2220 mmHg. creful acute BP lowering with Lv. therapy to <180 mmHg should be considerad,

In acute ischaernic stroke, routine BFP lowering with antihypertensive therapy Is not recommended, with the exceptions:

Q ® In patients with acute schaemic stroke who are eligble for (v, thrombolysis, BP should be carefully lowered and mantained
at <180/105 mmHg for at least the first 24 h after thrombolyss.
® In patients with markedly elevated BP who do not receive fibrinolysis. drug therapy may be considered, based on clinical
judgement, 1o reduce BP by 15% during the first 24 h after the stroke onget.

In hypertensive patients with an acute cerebrovascular event. antihypertensive treatment is recommended:
» Immediately for TIA

» After several days in schaemic stroke.

In all hypertensive patients with ischaemic stroke or TIA, aff SBP target range of 120-130 hould be
considered,

The recommended antihypertensive drug treatment strategy for stroke wmﬂm@ker phus a CCB @
like diuretic.
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Summary, optimal BP in acute

@EsC

stroke reperfusion

Optimal BP management during stroke reperfusion is not well
studied and mostly unknown, in particular in the context of
mechanical thrombectomy.

For thrombolysis, <185/105-110 mm Hg before is recommended/
should be considered; and <180/105 mm Hg for the first 24 h
after treatment should be considered.

For mechanical thrombectomy, similar target BP values should
be considered, but evidence is even more circumstantial.

Lower (140-150 mm Hg) target BP for 24 h fallowing intervention
have been suggested and appears safe.

Labetalcl, nicardipine and clevidipine are primarily recommended
drugs for hypertensive emergencies in the context of acute
stroke reperfusion.

The treatment of low BP in acute stroke has not been addressed.
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Stroke

FOCUSED UPDATES: BLOOD PRESSURE

Blood Pressure Management for Ischemic Stroke
in the First 24 Hours

Philip M. Bath®, DSc, FMedSci; Lili Song®, MD, PhD; Gisele S. Siva@, MD, PhD; Eva Mistry@, MBBS, MSCI;
Nils Petersen®, MD, MSc; Georgios Tsivgoulis®®, MD, PhD; Mikael Mazighi®, MD, PhD; Oh Young Bang®@, MD, PhD;
Else Charlotte Sandsetl®, MD, PhD

ABSTRACT: High blood pressure (BP) is comman after ischemic stroke and associated with a poor functional outcome and
increased mortality. The conundrum then arises on whether to lower BP to improve outcome or whether this will worsen
cerebral perfusion due to aberrant cerebral autoregulation. A number of large trials of BP lowering have failed to change
outcome whether treatment was started prehospital in the community or hospital. Hence, nuances on how to manage high
BP are likely, including whether different interventions are needed for different causes, the type and timing of the drug,
how quickly BP is lowered, and the collateral effects of the drug, including on cerebral perfusion and platelets. Specific
scenarios are also important, including when to lower BP before, during, and after intravenous thrombolysis and endovascular
therapy/thrombectomy, when it may be necessary to raise BF, and when antihypertensive drugs taken before stroke should
be restarted. This narrative review addresses these and other questions. Although further large trials are ongoing, it is
increasingly likely that there is no simple answer. Different subgroups of patients may need to have their BP lowered (eg,
before or after thrombolysis), left alone, or elevated.

Key Words: antihyperiensive agents ® blood platelets ® blood pressure ® brain ischemia ® humans
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