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The Ischemic Penumbra : A Dynamic [time + space] conc:



Natural course (without reperfusion

therapy) of moderate-to-severe
acute ischemic stroke (NIHSS >6)

Mortality at 3 months: around 40%
Survival with significant disability: around 45%
Survival with mild disability: around 15%

Full neurologic recovery: extremely rare




European Heart Journal Advance Access published June 12, 2015

FASTTRACK CLINICAL RESEARCH

European Heart Journal Intervention Control Odds Ratio Odds Ratio
surpreny  doF101093eurheartlehv270 Vascular medicine  Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ESCAPE 2015 87 164 43 147 261% 273[1.71,4.37) =
EXTEND-IA 2015 25 35 14 35 58% 3.75(1.38,10.17)
. . MR CLEAN 2015 76 233 51 267 34.2% 2.05[1.36,3.09 —-
Endovascular therapy for acute ischaemic stroke: c;.ccaraone S 1 G W TiE  Tenlcie i
. . . —_——
a Systematlc review and meta-anaIYSIS of SWIFT PRIME 2015 59 98 33 98 16.9% 2,98 [1.66,5.33]
2 2 tal (95% 650 0.0% . 1.91, 3.
randomlzed tl‘lals Total (95% CI) 633 50 10 2.42[1.91,3.08]) $
Total events 292 170
ity: Tau?= 0.00: Chi*= =4 (P=063) P= ! } + 4
Partha Sardar'!, Saurav Chatterjee?l, Jay Giri’, Amartya Kundu?, Anwar Tandar?, ?:32?23::;] :::c;g_og ;h(';:zdf):u‘g;;)‘ (P 0.83) P= 0% 0.01 0.1 10 100
Parijat Sen®, Ramez Nairooz®, Jessica Huston, John J. Ryan', Riyaz Bashir’, ’ ’ ’ Favors Control  Favors Intervention
Sahil A. Parikh®, Christopher ). White?, Philip M. Meyers'’, Debabrata Mukherjee!!,
Jennifer ). Majersik'2, and William A. Gray'3
Intervention Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ESCAPE 2015 17 164 28 147 235% 0.49(0.26, 0.94) T
EXTEND-IA 2015 3 35 4 35 67% 0.38[0.09,1.59] ==
MR CLEAN 2015 44 233 43 267 35.2% 1.04 [0.66,1.63) .
REVASCAT 2015 19 103 16 103 201% 1.23[0.59, 2.55) e
SWIFT PRIME 2015 9 98 12 98 144% 0.72(0.29,1.81) —
Total (95% CI) 633 650 100.0% 0.80 [0.54, 1.18] E3
Total events 92 12
Heterogeneity: Tau*= 0.06; Chi*=5.79, df=4 (P=0.22); F=31% '0 01 041 fﬁ 1003
Test for overall effect Z=1.12 (P = 0.26) Favors Intervention  Favors Control
ntervention ontro s Ratio s Ratio
c | i C | Odds Rati Odds Rati
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand 95% CI
ESCAPE 2015 6 165 4 150 19.0% 1.38[0.38, 4.99) —1——
EXTEND-1A 2015 0 35 2 35 33% 0.19(0.01,4.08) ¢
MR CLEAN 2015 18 233 17 267 66.2% 1.23(0.62, 2.45) ——
REVASCAT 2015 2 103 2 103 8.0% 1.00(0.14,7.24) Tr————
SWIFT PRIME 2015 0 98 3 98 35% 0.14[0.01,272) ¢
Total (95% CI) 634 653 100.0% 1.08 [0.62, 1.88] 0
Total events 26 28
i == 0.00: Chi*= =4 (P=049) F= } } } ]
Heterogeneity: Tau*= 0.00; Chi*= 3.42, df= 4 (P = 0.49); F= 0% 0.01 01 10 100

et

3
F
l

. LEKARSKA
AKULTA

niverzita Karlova

Test for overall effect: Z= 0.26 (P = 0.80)

Figure 2 Analysis limited to newer (2014-15) trials: (A) functional independence (90-day mRS of 0-2) with EVT; (B) mortality with EVT; and

(O sICH with EVT.

Favors Intervention Favors Control




E Odds ratio for less disability at 3 mo in endovascular thrombectomy
vs medical therapy alone groups by time to treatment

Saver, JAMA 2016

5.0 -
v _ T
o -
E T T e
2
>
—
O
e =
= S
- 3
o O
— m
s — M
o R o
“ 3
_OO L0 T"*":*-:;"_; """""""""""""""" i a
s ] N
= ] ! ~ o
£ - : S
o . : =

1 o
05 [ | | [ T [ [ | [ T I I [ 1 g
120 150 180 210 240 270 300 330 360 390 420 450 480 51

Time From Symptom Onset to Expected Arterial Puncture, min

Je]NJSEAOPUD SI10AES

]eJ1pall SI0AE 4

Percentage of Patients by mRS Range



420

360

300

240

180

Time From Symptom Onset to Reperfusion, min

Modified Rankin Scale

Saver, JAMA 2016 TJo My W20z s W5 Bs

I [ I [ T I

10 20 30 40 50 60 70 80 90 100
Percentage

FAKULTA

301,
;‘a‘%& 3. LEKARSKA
EA 5 ORI

B2\ Univerzita Karlova




Treatment Bayesian

benefit probability of

(95% CI) superiority
Day 90 : : : : 2.1
weighted mRS (1-20,3.12)

Day 90 mRS (0-2) 48.6% 13.1% 35.5% >0.9999*

NNT for 90-day functional independence = 2.8

! nd B R *Similar to p<0.0001
DAWN L

Primary outcome

= mRS 0/uW mRS 10 = MRS 1/uW mRS 9.1 mmRS 2/ uW mRS 7.6
mRS 3/ uW mRS 6.5 mmRS 4/ uW mRS 3.3 BmRS 5-6/ uW mRS O

TREVO 26% O ————y

Probability of superiority >0.9999

CONTROL EDZY LA 36%

73% relative risk reduction of dependency in ADL’s

k _gjyﬁt NNT for any lower disability 2.0
DAWN ¢



Inequalities in stroke care
ESO ESMINT EAN SAFE survey 2016 (ESO Congress

Thrombectl:c’)lrnalgupeel’mlliZ) population in 2015
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Vascular supply to the human
brain: anatomy
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Data from our registry
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Mean periprocedural UFH dose [units] 2765

Tandem occlusion (ICA + MCA) or T-
occlusion (terminal ICA; or MCA + ACA) 40%

Isolated MCA occlusion 51%

Isolated proximal ICA occlusion 4%

ngiographic success (TICI 2b-3 at the end
of procedure) 75%

bridging
TL +

CBT
1886

30%
30%
20%

85%



Clinical outcomes per

tfraafmaoant

bridging
TL +
CBT

Mean delta] NIHSS 24 h 1.6
Procedure-related complications (SAH,

essel perforation or dissection,
symptomatic stent thrombosis within 24
hours, carotico-cavernous fistula,
embolism to other territory) 9%

Any symptomatic intracranial hemorhage
(NIHSS change >3) 11%

MRS 0-2 after 90 days 45%




Overall results

Neurologic recovery (mRS 0-2) - incl. posterior 45%
strokes

Procedural success (TICI 2b-3) 74%
90-days mortality 28%
Intraparenchymal bleeding (not related to 10%
mechanical complications)

l.c. bleeding related to mechanical complications 2%
ICA dissection 2%
ICA-cavernous fistula 1%
ICA stent thrombosis within 24 hours 1%

-, Minor embolization to other territory 5@:

- <



Comparison with data from recent

large randomized trials

Interventio
n + medical
therapy

(recovered
[ all
patients)

Medical 60
therapy
alone
(recovered 40
[ all

patients) 30

50

MR CLEAN 77/ 233 517267 20
ESCAPE 89 / 164 43/ 147 o
EXTEND IA 25/ 35 14/ 35
SWIFT 59 /98 33/93 0
PRIME mRS 0-2
REVASCAT 45/ 103 29/ 103 ™ Intervention (trials)
THERAPY 17/ 41 17/ 41 ® Medical (iv.TL in trials)

® Intervention (PRAGUE-16)

103/190  82/195
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PRAGUE-16 registry: occluded arteries
in acute stroke

Artery

m MCA
m |[CA tandem
m |CA prox.
ICA T-occlusion
m VB
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PRAGUE-16 registry: angiographic
outcomes per occluded artery
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PRAGUE-16 registry: clinical outcomes
at 90 days per occluded artery

m MCA
m |CA prox.
mICA + MCA

Dead at 3 mo mRs 0-2 at 3 mo
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Data from literature
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Vessel Patency at 24 Hours in REVASCAT Trial
Millan M et REVASCAT Investigators, Stroke 2017

Table 1. Complete Revascularization Rate at 24 h According to the Baseline Occlusion Site by Treatment Groups and tPA Administration

: : Thrombectomy (n=95} Gontrol {n=94)

Baseline Ucclusion
Location i tPA No Y tPA Total [\ tPA No I tPA Total PValue*
;iem]inus m 6/11 (54.5} 9/12 {75) 4@3 65.2) 319 (15.7) /4 {0) 323 9.1) <0.001
( Tandem (ICA+MCf)) 9113 $9.2) 2/4 {50) 1117 64.7) 0/9 {0) 0/2 {0) 0/11 {0) 0.001
1-MCA 32/44(72.7) 14/17 (82 4) @;'61 {754 11/46 (23.9) 215 (13.3) 13/61 {21 y <0.001
( M2-MCA 3/8 (37.5) 212 {100} 510 {50} 35 60) 213 166.7) 5/8 (62.5) 0.596
Total population A2/64 65.6) 25/31 806} 67/95 {(70.5) 1772 (23.6) 422 (18.2) 21/94 (22.3) <0.001

Yalues are presented as number {proportions). ICA indicates intemal carotid artery; MGA, middle cerebral artery; and P4, tissue-type plasminogen actwator,
*Pvalues are given for differences in total patients between freatment groups.
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Carotid stenting in acute stroke:

The Karolinska experience with tandem lesions.
Mbpotsaris A et al., Interv Neuroradiol 2017

63 pts with tandem lesions

52% had iv. thrombolysis

Median NIHSS 14

Stroke onset - recanalization 408 minutes (range |165-1846 minutes).
5% post-procedural symptomatic intracerebral haemorrhage.

87% TICI 2b/3 achieved.

|3% pts died (8% during the acute phase).

46% pts favourable outcome (mRs 0-2)
after three months.
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Thrombectomy in basilar artery occlusion:

ADAPT vs stent retriever.
Gory B, Mazighi M, ETIS Investigators. | Neurosurg 2018

100 pts basilar artery occlusion treated with thromectomy.

46 pts. treated with ADAPT (rescue stent-retriever used in 26%)
54 pts. treated with stent retriever.

TICI 2b/3 achieved in 79%

Favorable outcome in 36.8%

Higher rate of complete reperfusion (TICI 3) in the ADAPT group.

Procedure duration shorter in the ADAPT group (median 45 minutes
vs. 56 minutes)

Lower rate of periprocedural complications with ADAPT (4.3% vs
25.9%,p = 0.003).

Symptomatic intracranial hemorrhage (0% vs 4%,p = 0.51)
90-day all-cause mortality (46.7% vs 42.0%,p = 0.65)
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Souhrn

Vcasna trombektomie a. cerebri media a/nebo prox.
useku a. carotis int. (izolované uzavery ci tandemove
okluze) docili vybornych angiografickych (reperfuze ve
>80%) a klinickych (neurologicka Uprava >50%) vysledku.

Trombektomie intrakranialniho useku a. carotis int.
(, I-uzavery®) je mene uspesna (50% reperfuze, 30%
neurologicka uprava)

lkty v zadnim povodi (a.basilar, a. vertebralis, a. cerebri

post.) jsou nejhure lécitelné (jak technicky — nizsi
angiograficka uspesnost, tak i klinicky — vysoka molrtalita),
presto se zda, ze i pro tyto nemocne je intervence jedinou
realnou nadeéji na zachranu zivota a obnovu neurologickych

funkel.
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Direct to B Onset to ED

ECC
n=126

® ED to Imaging Start

M Imaging Start to Qualifying

Arrival at

Non-ECC
First
n=66

r ) | Qualifying to Randomization

. m Randomization to Puncture

50 160 15|0 260 250 360 m Puncture to Deployment
Minutes (Median) 1 Deployment to Reperfusion

ime intervals in patients treated within the same institution (an ECC) versus those who were transferred from
intravenous tPA therapy. Deployment = device deployment, puncture = groin puncture, qualifying =

Analysis of Workflow and Time
to Treatment and the Effects
on Outcome in Endovascular
Treatment of Acute Ischemic eV guptom onset to re-

Stroke: Results from the SWIFT ﬂt;dh;r;’g;
. . —] e 5
PRIME Randomized Controlled Trial over the next hour and by 20% with c eyt hour
Mk G M0, R0 Parpuo: o iy e it bt fncon e of l:le'la}r. Time from arriw:ﬂ at thn::- emergency departient to
i B, WD for Thrombectomy as Primary Endovascutr Treatment for arterial access was 90 minutes (interquartile range, 69-120
Hans Diener, MDY Acute Ischemic Stroke (SWIFT PRIME) trial in patients with . . . . .
o e s, 10 e minutes), and time to reperfusion was 129 minutes (interquar-
m%mn wimnistraton verss (7 m?“wﬁiﬁ':gﬂfmmf tile range, 108-169 minutes). Patients who initially arrived at a
::mm Materialsand  Data were analyzed from the SWIFT PRIME trial, a plobal, referring facility had longer symptom onset to groin puncture
:ﬂigﬁﬁg&hmmmn e EE;EE%%%E;E%EEEEE%EEEE%EEE%} times compared with patients who presented directly to the
ot were eheaten e o woeween e o 1) endovascular-capable center (275 vs 179.5 minutes, P < .001).
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Direct transfer to angio cathlab: Shortening delay to
reperfusion at the price of 20-25% false positive interventional
team activations

— VARDDOD3
B0%- . No occlusion
B icH

[[] Endovascular
treatment

G0%

Percent

40%

20%

0%

ER CT Angio

Catalunya, Marta Rubiera del Fueyo
Presented in Prague, January 6,2017
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Indikace ke katetrizacni lecbe akutniho

Normalni neurologicka fuM&:%upFed touto prihodou
NIHSS >5

ASPECTS >5

Max. doba od zacatku priznaku do zavedeni katetru 7 h

Kontraindikace u velkych iktu se Spatnou prognozou
nejsou zadne

Mezi 7.-24.hodinou Ize lécbu zvazit pri priznivém nalezu na perfuznim CT nebo na
DWI-MR (studie DAWN)

Pri moznosti zahjjit intervenci do <3 h od zacatku priznaku (a typické
hemipareze) zvazit transfer primo na angiografii (M. Ribo, Barcelona)
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Co délat, kdyz Vam blizky clovek dostane akutni

iktus ? . o
lhned volat 155 a upozornlli!_ je, ze jde nejspise o

ischemicky iktus vhodny k intervencni lecbe

Po dohode se ZZS kontaktovat centrum schopne
provest okamziteé trombektomii

Nedavat v prednemocnicni fazi zadna antitrombotika !

Pacient by mel jet rovnou do komplexniho
cerebrovaskularniho centra a tam primo na CT !

Z CT by mel pacient jit okamzité na angio sal !

AzZ po intervenci na JIP !
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