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Baka Jozsef Diagnosztikai Kozpont



INTRACRANIAL ATHEROSCLERO
DISEASE (ICAD)
* az agyi ischémias stroke-ok legalabb 5-8%-a
intrakranialis szlkuletre vezetheto vissza

IC

* jelentosek a kulonbsegek az etnikai csoportok kozott

* Mo.: kb. 25.000-27.000 uj ischémias stroke beteg /

gy >>

kb.1350- 2160 tunetképzo intrakranialis szlkulet

evente

» Arekurrens stroke-ok aranya joval magasabb a tobbi

stroke altipushoz kepest

Gorelick et al., Stroke. 2008



ICAD OKOZTA
STROKE PATHOMECHANIZMUSA

Artery-to-artery embolizacio
In-situ trombozis okkluzio
Hipoperfuzio

Perforatorok — lakunaris infarktusok

Agyi kepalkoto segit kovetkeztetni a patomechanizmusra



ICAD TERAPIAS MEGKOZELITESEK

Gyogyszeres kezelés:

|. WASID: antikoagulalas vs. thrombocita-aggregacio gatlas
> az aspirin biztonsagosabb és hatasosabb, mint a warfarin
> az aspirint szedd betegek 18%-a kapott stroke-ot 1 év utan

Chimowitz Ml et al., 2005

Il. MATCH: aspirin + clopidogrel vs. clopidogrel monotherapia
> a kettds TAG nem biztosit nagyobb védelmet, de noveli a vérzésveszélyt

Diener HC et al., 2004

lIl. CLAIR: aspirin + clopidogrel vs. aspirin monotherapia
> csokkent mikroembolizacié TCD-vel igazolva kettds TAG mellett

Wong KSL et al., 2010

Chimowitz Ml et al., 2011



Aggressive medical treatment with or without stenting in
high-risk patients with intracranial artery stenosis
(SAMMPRIS): the final results of a randomised trial
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Summary

Background Early results of the Stenting and Aggressive Medical Management for Preventing Recurrent stroke in
Intracranial Stenosis trial showed that, by 30 days, 33 (14.79%) of 224 patients in the stenting group and 13 (5-8%) of
227 patients in the medical group had died or had a stroke (percentages are product limit estimates), but provided
insufficient data to establish whether stenting offered any longer-term benefit. Here we report the long-term outcome
of patients in this trial.

Methods We randomly assigned (1:1, stratified by centre with randomly permuted block sizes) 451 patients with
recent transient ischaemic attack or stroke related to 70-99% stenosis of a major intracranial artery to aggressive

medical management (antiplatelet therapy, intensive management of vascular risk factors, and a lifestyle-modification
programme) or aggressive medical management plus stenting with the Wingspan stent. The primary endpoint was
any of the following: stroke or death within 30 days after enrolment, ischaemic stroke in the territory of the qualifying
artery beyond 30 days of enrolment, or stroke or death within 30 days after a revascularisation procedure of the
qualifying lesion during follow-up. Primary endpoint analysis of between-group differences with log-rank test was by
intention to treat. This study is registered with ClinicalTrials.gov, number NCT 00576693.

Findings During a median follow-up of 32-4 months, 34 (15%) of 227 patients in the medical group and 52 (23%) of
224 patients in the stenting group had a primary endpoint event. The cumulative probability of the primary endpoints
was smaller in the medical group versus the percutaneous transluminal angioplasty and stenting (PTAS) group
(p=0-0252). Beyond 30 days, 21 {1096) of 210 patients in the medical group and 19 (10%6) of 191 patients in the stenting
group had a primary endpoint. The absolute differences in the primary endpoint rates between the two groups were
7-1% at year 1 (9526 C1 0-2 to 13-89%; p=0-0428), 6-5% atyear 2 (-0-5 to 13-5%6; p=0-07) and 9-0% at year 3 (1.5 to
16-5%96; p=0-0193). The occurrence of the following adverse events was higher in the PTAS group than in the medical
group: any stroke (59 [269%] of 224 patients vs 42 [19%] of 227 patients; p=0-0468) and major haemorrhage (29 [13%]
of 224 patients vs 10 [496] of 227 patients; p=0-0009).

Interpretation The early benefit of aggressive medical management over stenting with the Wingspan stent for high-
risk patients with intracranial stenosis persists over extended follow-up. Our findings lend support to the use of
aggressive medical management rather than PTAS with the Wingspan system in high-risk patients with atherosclerotic
intracranial arterial stenosis.




SAMMPRIS - PROBLEMAK

* 1.9 intrakranialis stent-PTA/centrum/év >> magas
szovodményrata (14%)

* A maximalis, ,agressziv’ gyogyszeres kezelés, bar jobb
eredmeényt ad, mint a nem agressziv, de igy is 12.2%-0s az
iIsmétlodo stroke aranya 1 év alatt

Az 0sszes stroke 5-8%-a ICAD kovetkeztében alakul ki,
maximalis gyogyszeres kezelés mellett 12.2%-a a betegnek 1
even belul stroke-ot kap >> a stroke-os betegek ~1%-anal
nem hatasos a maximalis gyogyszeres therapia!



GYOGYSZERESEN
NEM KEZELHETO
BETEGEK

* Mo.: 25-27.000 stroke-os beteg x 1 % = 270 beteg / év

» Ezeknél a betegeknél 5%-0s komplikacios rataval elvégzendo a stent-PTA,
melyet kovetOen az 1 éven beluli ismételt stroke aranya 10% alatt van!



ICAD - THERAPIAS MEGKOZELITESEK

» Sebészi kezelés:

|. EC/IC bypass study: aspirin vs. EC-IC bypass, ICA és MCA szlkuUletek
> 95%-0s bypass nyitvamaradas mellett az operalt betegeknél korabban és
gyakrabban fordult el6 ismételt stroke

[l. COSS: aspirin vs. EC-IC bypass ICA okkluzié esetén
> kétéves stroke arany: 21% (bypass) vs. 22.7% (aspirin)

lll. EDAS, EDAMS (encephaloduroarteriosynangiosis):
> 13 betegrdl kozolt tanulmanyban a betegek 85%-aban sziintek meg az
ischémias tunetek



ICAD TERAPIAS MEGKOZELITESEK

 Endovaszkularis kezelés:




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

« Az ICAD rutinszeri sz(irése stroke-on nem atesett betegeknél nem javasolt , viszont incidentalis talalatként jelentésen
megemeli a cerebrovaszkularis rizikot

Expert consensus statement

Screening for asymptomatic ICAD in stroke-free individuals to
help assess their vascular risk is not suggested as a prevention
strategy. However, the detection of asymptomatic intracranial

atherosclerosis or calcification as an incidental finding on
neuroimaging exams implies a significantly higher risk for
future major vascular events including stroke. Therefore,
patients with asymptomatic intracranial atherosclerosis or
calcification, may need to be recognized as harboring a high
vascular risk.




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

» Aszimptdmas ICAD esetén kockazat/haszon mérlegelést kovetben TAG monoterapia javasolt.

Expert consensus statement

We suggest antiplatelet treatment in subjects with asymptomatic
intracranial atherosclerosis after appropriate assessment of the
benefit/risk profile on an individual basis. As factors favoring the
indication of antiplatelet therapy, we suggest to consider: high

or very high vascular risk, presence of severe and/or multiple
intracranial stenosis, progression of ICAD, and detection
of covert infarctions within the brain territory distal to an
intracranial stenosis. As factors against, we suggest to consider
those associated with an increased systemic and/or intracranial
bleeding risk under antiplatelet therapy.




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

» Nagyérokkluzio okozta sikertelen thrombectomiat kovetéen amelyet ICAD okozott, a PTA és/vagy stent-PTA
hatékony lehet.

Expert consensus statement

We suggest that if inclusion in a dedicated randomized-
controlled clinical trial is not possible, angioplasty and/or
stenting may be used as a rescue therapy after unsuccessful
mechanical thrombectomy in patients with an acute ischemic
stroke suspected to be caused by underlying ICAD.* This

suggestion needs to be considered with caution, since the
referred studies with angioplasty and/or stenting in ICAD-
related LVO were focused mainly on Asian patients and
their results might not necessarily be generalizable to other
populations.

*Please refer to the Supplemental material for more detailed
Instructions




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

«  Szimptomas sulyos foku ICAD esetén ahol klinikailag vagy képalkoton hemodinamikai zavar bizonyithato javasolt a
permissziv hipertenzidé a normotenzioval szemben

Expert consensus statement

In patients with high-grade symptomatic intracranial stenosis
and clinical or imaging signs of hemodynamic compromise
we suggest considering induced arterial hypertension as a
rescue treatment option, only after other more conservative
measures to improve cerebral hemodynamics have been
tried.

In the absence of specific evidence for ICAD patients, we
suggest staying aligned with the expert consensus statement
of ESO general guidelines on acute BP management. In
patients with acute ischemic stroke not treated with
reperfusion therapies (intravenous thrombolysis or
mechanical thrombectomy) and with clinical deterioration
where a hemodynamic mechanism is suspected or shown to
be directly responsible for the deterioration, we suggest:

Stopping existing blood pressure lowering therapy,
Administering intravenous fluids and

Introducing non-pharmacological procedures to raise
blood pressure

Before considering
= Careful use of vasopressor agents to increase blood
pressure with close monitoring of blood pressure values.




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

» Szimptdémas szignifikans foku ICAD esetén nem javasolt az oralis antikoagulans terapia a
trombocitaaggregacioval szemben, amennyiben nincs ra mas indikacio.

Evidence based recommendation

In patients with an ischemic stroke or transient ischemic
attack due to high-grade stenosis related to ICAD we
recommend against oral anticoagulation over aspirin unless

there is another formal indication for it.

Quality of evidence: Moderate
Strength of recommendation: Strong against intervention




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

» Szimptomas ICAD esetén DAPT javasolt

« A DAPT folytatasanak id6tartamarol nincs jelenleg evidencia. A javaslat alapjan 90 napig

javasolt folytatni az index eseményt kdvetben

Evidence based recommendation

In patients with an ischemic stroke or transient ischemic
attack related to intracranial stenosis due to ICAD we suggest
dual antiplatelet therapy over single antiplatelet therapy.
Regarding the duration of the dual antiplatelet therapy, we
refer to the additional information.

Quality of evidence:
Strength of recommendation:

Expert consensus statement

In patients with symptomatic ICAD, the optimal duration of
DAPT s not clear according to current evidence, We sugges
prolonging DAPT up to day 90 ater the index event




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

«  Szimptomas ICAD els6vonalbeli kezelésének nem javasolt az endovaszkularis kezelés

- BMT melletti ismételt tlinetesség esetén javasolt az endovaszkularis kezelés megfontolasa

Evidence based recommendation

In patients with an ischemic stroke or transient ischemic
attack related to a high-grade stenosis due to ICAD, we
recommend against angioplasty and/or stenting added to best
medical treatment as first-line treatment.

Quality of evidence:
Strength of recommendation: Strong against intervention

Expert consensus statement

We suggest considering endovascular treatment (angioplasty
and/or stenting) as a rescue therapy in selected patients with
symptomatic high-grade ICAS after clinical recurrence despite

BMT.




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

« Szimptomas ICAD esetén idegsebészeti beavatkozas nem javasolt

Evidence based recommendation

In patients with an ischemic stroke or transient ischemic
attack related to a high-grade stenosis due to ICAD, we

recommend against neurosurgical procedures.

Quality of evidence:
Strength of recommendation: Strong against intervention




EUROPAI STROKE TARSASAG JAVASLATAI AZ ICAD KEZELESEROL

» Szimptémas ICAD-os beteget nagyon magas rizik6ju csoportba tartoznak ennek megfeleléen sziikséges a

rizikofaktorok csokkentése

Evidence based recommendation

In patients with an ischemic stroke or transient ischemic
attack related to an intracranial atherostenosis, we suggest
aggressive vascular risk factor control, including lipid
management and lifestyle changes (i.e., increased physical
activity), in order to improve outcomes, although uncertainty
exists regarding target levels of BP and LDL in this specific
population.

Quality of evidence:
Strength of recommendation:

Expert consensus statement

We suggest that patients with symptomatic ICAS should be
considered as a very-high-risk population and target levels of
LDL cholesterol should be achieved according to ESC/EAS
guidelines (LDL < 55 mg/dI).

We suggest that even in the subacute phase of stroke due
to ICAS, strict BP control probably should be initiated to
prevent recurrence and stenosis progression. Regarding the
optimal BP target in ICAD patients, we refer the readers to
ESO stroke secondary prevention guidelines, since there is no
specific evidence-based recommendation for ICAD patients.




INTRAKRANIALIS STENT-PTA:
TECHNIKAI LEHETOSEGEK

ballonos elotagitas s ontagulo stent beultetése:

- Wingspan (Stryker)

- Enterprise (Codman)

ballonra applikalt stent hasznalata:
- dedikalt neuro: Pharos
- coronaria (off-label): bare-metal vs. drug-eluting

PTA stent nélkul (hagyomanyos vs. drug-eluting ballon)



PREOPERATIV MANAGEMENT!!!

Kettos TAG kezelés (loading dose, compliance,
aggregometria)

Posztstenotikus vazoreaktitivas meghatarozasa (|, Il,
lll. fokozatu perfuzios instabilitas, ennek
meghatarozasa pl. hypercapnia v. acetazolamid es

TCD segitsegevel)



POSTOPERATIV MANAGEMENT!!!

RRsyst 120 mmHg



POSTERIOR TERULETI ICAD KLINIKAI JELENTOSEGE

Az ischaemias agyi infarktusok korulbelul 20%-at képezik a hatso keringetd rendszeri agyi infarktusok és ennek
korulbelul 25%-ért felelések a vertebrobasilaris teruleti szikuletek

Az intrakranialis vertebrobasilaris teruleti szlkuiletek esetében kulonosen magas az ismetlédo stroke-ok aranya.
Az elsd 3 honapban gyogyszeres kezelés mellett is ez 33% mig az extrakranialis szlkuiletek esetében ez 16%.

Az intrakranialis vertebrobasilaris sz(ikiletek stentelése esetén magasabb a periproceduralis szovédmeények
aranya szemben az extrakranialis sz(ikuletével.

A hatsO keringés artériainak tunetképz0  atheroscleroticus szlkuletének endovaszkularis kezelésérol
kevés és ellentmondo adat all rendelkezésunkre

pl. a nagy thrombektomias RCT-k dontbéen elllsé keringésrdl szélnak

Recent advances in the management of symptomatic vertebral artery stenosis; Curr Opin Neurol2017, 30:000-000



Table 1. Key features of the frials comparing stenfing with medical treatment which included vertebral stenosis

SAMMPRIS®

VISSIT®

CAVATAS

VAST

visT®

2008-2011 50 sites
in USA

Recruitment period and location

Vertebral artery stenosis cases (N 60
Medical therapy/intervention 22/38

2009-2012 27 sites (23
in USA, 1 in Ching,1 in
Europe)

Overall 112 cases of all
infracranial stenosis

1992-1997 22 centres in
Europe, Australia, and
Canada

16
8/8

2008-2013 7 hospitals
in the Netherlands

1195
58/57

2008-2015 14 hospitals in
United Kingdom

179
88/91

100%

Intracranial stenosis cases (%

No data on number with
vertebral stenosis

1 (16%

19 (17%

31 (17%

Extracranial stenosis cases (%) 0

TIA or nondisabling stroke
within lost 30 days

Symptomatic inclusion criteri

70-90%

Aspirin and clopidogrel for
90 days and
management of risk
factors

Severity of stenosis

Medical management regimen

Intervention type Angioplasty and stenting
Gateway PTA balloon

catheter and wingspan
stent system

7 [4-19)

Device used

Time from event to
randomization (days)

0

TIA or stroke in territory of
the target lesion within

last 30 days
70-99%

Clopidogrel for first
3 months and aspirin for
the study duration, stafin,
blood pressure reduction
to 140-mmHg systolic,
and lifestyle measures

Angioplasty with stenting

Balloon-expandable stent

15 (0-42) *Medical arm
9 (0-41)"Stenting arm

15 (94%

Symptoms in territory of
stenosed arfery within
last 6 months

>50%

Medical care - not
otherwise specified

Angioplasty alone or
stenting

Used stents; Wallstent,
Streker, and Palmaz

92 (5-37¢)"

96 (83%)

TIA or minor ischaemic
stroke in the last 6
months

>50%
Best medical treatment af

the discretion of the
treating neurologist

Angioplasty with or
without stenfing

At discretion of the
interventional radiologist

25 (11-50]

148 (83%

TIA or non disabling stroke
in last 6 months

>50%

Best medical freatment at
the discretion of the
freating clinician

Angioplasty with or without
stenting

At discretion of the
interventional radiologist

24.5"'Medical arm
14.0 *Stenting arm




SAJAT EREDMENYEK

Modszerek:

» Retrospektiv adatgy(jtés
« 2013-2020

« a.vertebralis intracranialis szakaszanak (V4)
szignifikans szlkulete vagy okkluzioja
miatt intervencion atesett betegek




Atlagéletkor

Férfi nem

NGi nem

Atlag utankévetési idé

14 napon belul megtortént a kezelés
Tunetes

ElsO tunettdl beavatkozasig eltelt id6

Els6 esemény
Rizikdfaktorok

Dohanyzas

Hipertonia

Pitvarfibrillacio

Diabetes mellitus
Dyslipidaemia

CAD (coronary artery disease)

63.42 év
18 (64.2%)
8 (35.7%)
12 honap

22(84.6%)
26 (100%)
33.9 nap(1-300)

6 (23%
25 (96%
3 (11.5%
15 (57.5%
10 (38.4%
5(19.2%

)
)
)
)
)
)



Szédulés

Ataxia

Szemmozgas/lataszavar

Paresis

Dysarthria

Tudatzavar

17(65.3%)

15(57.6%)

11(42.3%)

9(34.6%)

4(15.3%)




Stenosis

Okkluzié
Atherothrombotikus
Disszekcio

V1-3 patologia

BA érintettseg
PICA érintettseg

Oldalisag
jobb
bal

Intervencio tipusa
BMS
DES
PTA

17 (65.3%
9(34.6%
25 (96.1%
1(3.8%
3(11.5%
1(3.8%
10(38.4%)

)
)

16 (61.5%)
10 (38.4%)

23 (88.4%)
2 (7.6%)
1(3.8%)




Ischaemias stroke elsé 3 honapban

Haemorrhagias stroke elsé 3 hdnapban

TIA els6 3 honapban

3 hdnapos elhalalozas 3 (11.53%)
Elhalalozas (0ssz) 6 (23.07%)
Halalokok:

Stroke-kal nem 0sszefuiggd halaleset

Szovodmények:
Stent occlusio

Disszekcio

Posztpunkcios hematoma

Technikailag sikertelen beavatkozas

Restenosis

Ismételt stroke 3 (11.5%



Modified Rankin Scale Score utankovetés alatt

praemorbid 3 honap utolso6 koveteés

stenosis occlusio stenosis occlusio stenosis occlusio

H MRS 0-2 mRS 3-5 MRS 6




KOVETKEZTETESEK

Eredményeink alapjan:
 az a. vertebralis tunetképzod intrakranialis szlkuleteinek endovaszkularis kezelése |0
technikai eredménnyel es biztonsaggal vegezheto

* a szlkuket mértékének fokozodasaval, illetve okkluzional a jo klinikai kimenetel
aranya jelent0sen csokken és a mortalitas kozel duplajara no

Fentiek alapjan indokoltnak tartjuk a
tunetképzo intrakranialis vertebralis szUkuletek neurointervencios kezelését
a tunetek megjelenését kovetden minél korabbi idopontban elvégezni



OSSZEFOGLALAS

» Biztonsag: high-volume centrumok, interdiszciplinaris
team, pre- és postproceduralis management
(antiaggregacio, rizikofaktorok, RR, ...)

* Stroke prevencios hatékonysag: szoros DSA kontroll
(restenosis), re-PTA (DEB ballonok)



