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TABLE 1 Baseline Characteristics and Treatment Strategies

Time to v Major Artery
Age* Male* Mechanical Thrombolysis* Time to IV Occlusion Documented
Study (Ref. #) Year n# (yrs) (%) NIHSS* Thrombectomy (%) Thrombolysis* Before Inclusion?

MR RESCUE: penumbral (26) 20131 34/34 66 £ 13/66 17 50/44 NRt NRt 47/26 NR Yes
MR RESCUE: non-penumbral (26) 30/20 62 +12/69 £ 16 43/60 40/35

IMS 111 (10) 2013 434/222 69/68 50/55 17/16 208+§ 100/100 122121 No
MR CLEAN (27) 2015 233/267 66/66 58/59 17/18 2605 87/91 85/87 Yes
ESCAPE (28) 2015 165/150 71/70 48/47 1617 241 73/79 110/125 Yes
EXTEND-IA (29) 2015 35/35 69 +£12/70 £12 49/49 17/13 248 100/100 127/145 Yes
SWIFT PRIME (30) 2015 98/98 65 +13/66 =11 55/47 1717 252 100/100 161/168 Yes
REVASCAT (31) 2015 103/103 66 £11/67 £10  53/52 1717 355 68/78 118/105 Yes
THERAPY (32) 2015 41/4 NR NR NR 226 NR NR Yes
THRACE (33) 2015 190/195 62| NR 17| 225 NR NR Yes

Values are mean + SD unless otherwise indicated. *Values are presented for medical thrombectomy/usual care alone groups. tData for both subgroups in this study were combined together. $Mean was
reported. §Time to groin puncture was reported. ||Data were reported as combined for both arms.

ESCAPE = Endovascular Treatment for Small Core and Anterior Circulation Proximal Occlusion with Emphasis on Minimizing CT to Recanalization Times; EXTENDA-IA = Extending the Time for Thrombolysis
in Emergency Neurological Deficits-Intra-arterial; IMS Il = Third Interventional Management of Stroke; IV = intravenous; MR CLEAN = Multicenter Randomized Clinical Trial of Endovascular Treatment for
Acute Ischemic Stroke in the Netherlands; MR RESCUE = Mechanical Retrieval and Recanalization of Stroke Clots Using Embolectomy; NIHSS = National Institutes of Health Stroke Scale; NR = not reported;
REVASCAT = Randomized Trial of Revascularization with Solitaire FR Device versus Best Medical Therapy in the Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting within
Eight Hours of Symptom Onset; SWIFT PRIME = Solitaire FR With the Intention for Thrombectomy as Primary Endovascular Treatment for Acute Ischemic Stroke; THERAPY = Randomized, Concurrent
Controlled Trial to Assess the Penumbra System's Safety and Effectiveness in the Treatment of Acute Stroke; THRACE = Trial and Cost Effectiveness Evaluation of Intra-arterial Thrombectomy in Acute
Ischemic Stroke.
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FIGURE 1 Summary Plot: Good Functional Outcome

Study %

ID RR (95% Cl) Weight
1

MR RESCUE penumbral : 0.63 (0.23,1.72) 2.52
1

MR RESCUE non-penumbral . 1.00 (0.8, 5.46) 0.97
1

IMS 111 i . 1.05 (0.86, 1.29) 16.79
1

MR CLEAN —.—' 1.71(1.25,2.32) 12.77
;

ESCAPE r 1.84 (1.38, 2.46 13.38

EXTENDA-IA e 179 (113, 2.82) 8.53
1

SWIFT PRIME —— 179 (1.30, 2.46) 12.33
1

REVASCAT —.— 1.55 (1.06, 2.27) 10.54
1

THERAPY —— 133 (0.72, 2.46) 576

THRACE 1.29 (1.04, 1.59) 16.41

Overall (I-squared = 54.0%, p = 0.021) 145 (1.22,1.72) 100.00
1
1

NOTE: Weights are from random effects analysis !

| I

1

1 10

Mechanical Thrombectomy Associated with Worse mRS 0-2 Mechanical Thrombectomy Associated with Better mRS 0-2

More patients who had mechanical thrombectomy after usual care achieved a higher incidence of achieving good functional outcome (modified
Rankin scale [mRS] O to 2) compared with usual care alone. The relative size of the data markers indicates the weight of each study's sample
size. Cl = confidence interval; ESCAPE = Endovascular Treatment for Small Core and Anterior Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times; EXTENDA-IA = Extending the Time for Thrombolysis in Emergency Neurological Deficits-Intra-arterial;
IMS 1Il = Third Interventional Management of Stroke; MR CLEAN = Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute
Ischemic Stroke in the Netherlands; MR RESCUE = Mechanical Retrieval and Recanalization of Stroke Clots Using Embolectomy; REVASCAT =
Randomized Trial of Revascularization with Solitaire FR Device versus Best Medical Therapy in the Treatment of Acute Stroke Due to Anterior
Circulation Large Vessel Occlusion Presenting within Eight Hours of Symptom Onset; RR = risk ratio; SWIFT PRIME = Solitaire FR With the

Intention for Thrombectomy as Primary Endovascular Treatment for Acute Ischemic Stroke; THERAPY = Randomized, Concurrent Controlled
Trial to Assess the Penumbra System's Safety and Effectiveness in the Treatment of Acute Stroke; THRACE = Trial and Cost Effectiveness

Evaluation of Intra-arterial Thrombectomy in Acute Ischemic Stroke.
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Az 5 tanulmany
metaanalizisenek a konkluzigja:

— Az endovascularis kezelést kapottaknak jobb a
funkcionalis kimenetele

— A korabbi endovascularis kezelesnek nagyobb a
haszna a stroke betegek szamara

Bush PLoS ONE 2016; 11(1): e0147287.



Mivel javithato a thrombolysis
eredményessege?

Ha nagyer-elzarédas van, becslések szerint
10-20%-a a stroke-oknak és:

Mechanikus thrombectomia stent alapu
kihtzo-eszkozzel

Thrombaspiracioval — pumpas modszerrel,
ami a kézi szivas 1/15-0d részével = sokkal
artalmatlanabbul tud szivni

Ballonos vezeto-katéterrel —kisebb volt az
infarctus, ha ilyet hasznaltak




Nagyer elzarodas

- iv thrombolysis proximalis nagyeér elzarodasban (ICA, M1, Al, VA,
BA) keveésbé hatékony ( Riedel — 8mm a hataron tal

- CT-npl. hiperdenz media

- CTA-n tel6dési hiany

- Az elzarddas hossza megallapitando
- A collateralisok meértéke kulcskérdes

- Akezdeti ASPECTS meghatarozo



Thrombectomia visszahuzhato stenttel
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Kepi alapt betegbevalogatas

Kicsi mag-infarctus
J6 kollateralisok

Penumbra kepalkotas
CT vs MRI

— MRI —ébredésinél, vertebro-basilaris tertiletinél
kell

ASPECTS
E-ASPECTS



ASPECTS (Alberta Stroke Program Early CT
Score)

Ganglionic Level Korai ischémias jelek keresése 10
g meghatarozott régioban

-Nucl. Caudatus

-Nucl. Lentiformis

-Capsula interna

-Insula

-6 meghatarozott kéregtertilet
convexitason

ASPECTS 10 : nincs infarktus

Supraganglionic Level



ASPECTS (Alberta Stroke Program Early CT Score)

Korai ischémias jeleken alapulo semi-quantitativ mérése az infarktus
kiterjedesének nativ CT felvételen.

Gyors, megbizhato.

Korai ischémias jelek: - kéreg 6déma
- szlirke/fehér allomany hatar elmosoddasa
- torzsduci hipodenzitas
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d) mass effect (swelling) present l:l D

nyes - L] O
sulcal effacement
ventricular effacement [:I D
midline shift (:] [:]

O 0O =
uncal herniation
hyperdense artery mass effect: hyperdense artery mass effect:
(see Q.10) ventricular effacement (see Q.10) ventricular effacement

hypodensity hypodensity
loss of basal loss of basal

loss of grey/white ganelia outline mass effect:

2= ganglia outline
matter definition sulcal effacement

Form, images and diagrams. except where indicated otherwise, ® J Wardlaw, University of Edinburgh 2



ASPECTS for the MCA territory (see examples)
ASPECT Score:

Please indicate if each of the MCA areas shown
opposite, in the hemisphere that you think is
ischaemic, are normal or show some signs of an
infarct (abnormal).

(NB: Does not include areas A or P)

Norm Abnorm

Caudate (C)

Lentiform (L)

Insula (1)

Internal Capsule (IC)

MCA1 (M1)
MCA2 (M2)

MCA3 (M3)

MCA4 (M4)
MCAS (M5)

MCA6 (M6)

Diagrams and score taken from Lancet
2000;355:1670-1674



MR Perfiizios — difftizios ellentmondas
(mismatch)

* Penumbra elmélet ( karosodott keringes, de meg
magahoz térhet)
— PWI >> DWI karosodas
— DWI=mag, ami el fog halni
— PWI - (minusz) DWI, ami még helyrehozhat6




Site of Occlusion Phase 2

Good
collaterals

Intermediate M '
collaterals F

Poor
collaterals

Figure. Upper panel shows a patient with a left 1 MCA occlusion {arrow) and good collaterals (backfilling arteries) on multi-phase CTA. Iliddle Panel shows a patient with a left IvI1
MC& occlusion (arrow) and interraediate collaterals. Lower panel shows a patient with a right M1 MCA occlsion (arrow) and poor collaterals (rainiraal backfilling arteries) on raulti-phase

e http://www.aspectsinstroke.com/collateral-scoring/




A terapias ablak uj szemlélete

* A statikus 4,5 Ora a lysisre

* Illetve a 6 ora a mechanikus
revascularizaciora nem megtelel0 az eltéro
helyzetek kezelésére

 Dinamikusan kell az ablakot tekintetnunk:
* - mint egy toloajto — automata zarodassal

« - amit a collateralisokbdl kovetkeztethetiink
ki, hogy milyen gyorsasaggal fog zar6dni
TESSEK VIGYAZNI, AZ AJTOK ZARODNAK!



Jo collateralisok esetén

* Amikor a keringeést jol kiterjedt es
mukodo collateralisok tartjak fonn, akkor
a penumbra meg reszleges rekanalizacio
esetén is megmenekiil, - €s akar 6 oran tul
is!

* Lassan zarodo ajtok

* Kis mag ischemia, szeles penumbra
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Rossz collateralisok

Kiterjedt mag-isc
Csokkent penum

nemia
ora

Korlatozott ido 4]

] rendelkezésre a

reperfuziora = szuk terapias ablak, az ajtok
gyorsan zarodnak

A részleges rekanalizacio nem hatékony

A teljes reperfuzio haszontalan lehet
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Hianyzo collateralisok

Széles mag-ischemia >1/2 ACM tertilet
Hianyzo vagy minimalis penumbra
Haszontalan a kezelés, - zart terapias
ablak, az ajto zarva van

Veszélyes a recanalizacio — a hemorragias
infarctus fokozott veszelye (PH1-PH2)
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Es egy friss fiatal eset:

Cerebral 2fps ECO Sep 16 1999 F 11Cerebral 2fps ECO Sep 16 1999 F 116461317
C: Acc: A20170213C: Acc: A201702131635160
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Kozvetlen beavatkozas utani MR

KOPONYA

SeriesTime

KOPONYA




Masnapi MR decompressziv craniektomia utan

KOPONYA_2017"ULTRA FAST

116461317

13/28

416:1 ep2d diff 3scan trace p2 ep2d diff 3scan trace p2 ADC
wav 1.93:1
100% ScanningSequence:EP ScanninaSequence:EP

KOPONYA_2017"ULTRAF KOPONYA_2017"ULTRA FAST




3.napi MR ellenoldali decompressziv craniektomia elott

KOPONYA_2017"KOPONYA_RUTIN - KOPONYA_2017"KOPONYA_RUTIN
192
M

i
PatientsAge:017Y

0:36:18

Scanning




Mi hatarozza meg a kimenetelt?

A primer karosodas kiterjedéese
— Irreverzibilis karosodas, a reperfiizio nem javit rajta
— MRI-DWI, DWI # a biztos mag-ischemia

— 70 cm3 folotti ADC karosodas igen rossz korjoslatu
— CT-CTA ASPECTS, CTP

A kollateralisok mertéke — tobbtfazisu CTA
A thrombus hossza — 8 mm f0lott a lysis esélytelen

Az IDO

* Time is brain —az id0 - agy
Pontosabban: minden 30 percben 10%-kal csokken a
jo kimenetel eséelye (J Saver Stroke 2006)



Az aktualis ajanlasok (EU)

Elilso keringésbeli nagyeér-elzarodasnal a
mechanikus thrombectomia (MT) ajanlott a
tiinetkezdettol 6 oran belul

A MT esetén sem hagyhato el a lysis, ha az
indikalt, - de nem hatraltathatja a thrombectomiat

MT az indikalasa utan a leheto leggyorsabban
elvégzendo

Ha a lysis contraindikalt (INR) a MT az
elsOdlegesen alkalmazand6 modszer

Acut basilaris elzarodasban multimodalis (MR-
DWI) keépalkotas sziikseges




Az aktualis ajanlasok (EU)...2.

* A MT-rol valo dontést multidisciplinaris
teamnek kell meghoznia

* A MT-t gyakorlott és tapasztalt és
neurointervenciosnak kell végeznie, aki
megfelel a nemzeti eloirasoknak

* Az anesztézia modja (éber szedacio vs
intubacids narcosis) az egyeéni szituacio
kérdése, de nem kesleltetheti a MT-t



Az aktualis ajanlasok (EU)...3.
beteg bevalasztas:

A nagyér occlusio non-invaziv képalkotassal igazolando MT
indikalasa elott

Ha az indulasnal nincs vascularis képalkotas, a > 9 NIHSS
nagyer-elzarodast jelez

Kitrjedt infarctusu betegek nem alkalmasak a MT-ra

Az infarctus €s penumbra méretet meghatarozni képes
képalkoto modszerek hasznalata korrelal a MT utani

funkcionalis kimenetellel

A kor nem kontraindikacio MT-ra



Szilard tenyeink...

A bevalogatas legfontosabb kritériuma az ischemiasan karosodott agy

terfogata.
CT-t vagy MRI-t egyarant hasznalhatunk —csak a lehetd leggyorsabb,

begyakorlott legyen.

A nagy rizikojuakat (kiterjedt ischemia, hianyzo collateralisok),- akiknek

arthatunk -, ne kezeljiik!

Az idGablak nem statikus, de a gyorsasag é€s szervezettseég elengedhetetlen.

Legjobb, ha a neurologusok é€s neurointervenciosok parhuzamosan dolgoznak

— késziilnek a beavatkozasra, radiologus értesit az esetrol.

A vérnyomas elzdrédaskor legyen 140 Hgmm f6l6tt, megnyitds utan 140 alatt!

Rendszeresen auditalnunk kell magunkat, eértekelni a munkankat és levonni a

kovetkeztetéseket.












