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The stroke « Chain of Survival »

Onset-to-recanalisation time
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Swiss stroke network model
Regional networks with 2 levels of stroke care

() Stroke centers : IV thrombolysis & endovascular
@ Stroke units: 1V thrombolysis
‘ Non-stroke hospitals

Stroke
Center
endovasc

Non-stroke
hospital

uuuuuuuuuuuuuuuuuuuuuuuuu


http://www.unil.ch/central

e '~ s
‘ s

Political:

Health ministers of
the Swiss Cantons

N

Medical criteria:
Swiss Stroke Society

SFCAS

Certification :

Swiss Federation of
Clinical Neuro-Societies

Swiss stroke networks

@® 10 comprehensive stroke centers
© 13 Smaller stroke units
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Prehospital flow
Two — level
stroke system

Simplified
pathway

Suspicion of acute stroke W .
at initial evaluation on site ~=

| -
,ku.

Onset/LPGH No = no

< 24 hours, or wake-up
stroke ?

warning lights

Nearest Stroke Unit or Stroke Center
- Thrombolysis if indicated

Acute referral < 60 Min. (door-in-door-
out) to Stroke Center
Endovascular therapy if indication

Kagi & Michel, Clin Transl Neurosci 2021
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LVO-Score: example G-FAST

[ ) . .
e Gaze deviation 1

‘ Face weakness 1

i:i Arm weakness 1

‘ Speech / language problem | 1

- G-FAST = 3 : consider direct transport to nearest
stroke center with endovascular capabillities

Scheitz / SITS-VISTA, Stroke 2017
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] ( Suspicion of acute stroke )
Prehospltal ﬂOW at initial evaluation on site
Two — level
stroke system

Onset/LFGH
= 24 hours, or wake-up
stroke 7

No =2 no
warning lights

nsetrLPGH e~
< 8 hours, or since

A

o = no

Pathway including
LVVO-score & time

RACE =5 7
(prob. LVO)

waming lights
Transport time wy’
to SC = 20 min. Mo —@ -
and/or maximal stay >
in Stroke Unit
(door-in-door-out)
=60 min.?
I
Yes by f_
s Y
Stroke Center - - Nearest SU or SC foracute evaluation
- Possible thrombolysis
Possible thrombolyse | Ifindication for EVT, acute referral to SC
Possible endovascular treatment (DIDO < 60 min.)

Kagi & Michel, Clin Transl Neurosci 2021 Naid_
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Criteres prehospitaliers Lausanne/Vaud
de revascularisation AVC

| < 8 heures depuis derniere| ouU | > 8 heures et < 24 heures
preuve de bonne sante depuis début des symptomes

ou reveil avec « G-FAST » 23
avec deficit neurologique

handicapant nouveau
et marche seul (z tintebin) avec bonne qualité de vie

Si doute, discussion avec la filiere thrombolyse de proximite.

(= probable occlusion intracranienne)

> Q
Tous les criteres rempli? P4Ss tous remplis :
- Centre de thrombolyse de —> Hopital de proximité en P2
proximité en priorité 1 @ 2" - Repéchage possible

Alerte a la hotline du Centre de thrombolyse de proximité
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Prehospital flow : 3 other potential tools
for triage and speed

Non-thrombolysing/
Non-SU hosgltal
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v

Stroke Unit
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Telestroke
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Telestroke
tools
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Mobile thrombolysis : Bring the CT to the patient

Suspected
acute
stroke

Non-thrombolysing/
Non-SU hospital

Stroke Unit

Hospital

Comprehensive
Stroke Center

CT/CTA in ambulance
STEMO
Courtesy: H. Audebert
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Mobile thrombolysis : Bring the CT to the patient

Non-thrombolysing/
Non-SU hospital

Stroke Unit
reSSOU"CeS
jtan ared B |
“'opO\\\a | e |
CT/CTA in ambulance
Comprehensive STEMU
Stroke Center Courtesy: H. Audebert

uuuuuuuuuuuuuuuuuuuuuuuuu


http://www.unil.ch/central

Bring the endovascular radiologist to the patient

Non-thrombolysing/
Non-SU hospital
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Bring the endovascular radiologist to the patient

Non-thrombolysing/

Non-SU hospital
|

Comprehensive
v Stroke Center ‘



http://strokenotes.pbworks.com/w/page/59568074/SWIFT
http://www.unil.ch/central

Thrombolysis pathway

Prehospital criteria fulfilled

Endovascular pathway

Prescreening in other hospital

Thrombolysis hotline
{—> Telephone conference

with neurology & ER-doc

-> (Drip and) Ship
Endovascular hotline

@ Teleconf.with neuro & INR
L

%I Inhospital pre-alert to

NZ stroke & endovasc. team
<
Ambulance / EMT: Arrival call Ambulance / helico : Arrival call
Endovascular <

Inhospital alert
to stroke team

e

criteri Y
ﬂ . 1)

fulfilled ?

2"d inhospital alert to
stroke&endovasc. team

S Communications: Stroke alert system CHUV
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Summary : Prehospital phase

+ There are several effective prehospital models | &, || swus

+ Adapt triage and patient flow to local situation \C 8o
v V

¢ Get enough ressources

¢ Work on good communications
¢ Use LVO-scores



http://www.unil.ch/central

@ Swiss Stroke Society

\ "/ neurovasc.ch

Swiss Corner

CLINICAL and
TRANSLATIONAL
NEUROSCIENCE

Acute revascularization in ischemic
stroke: Updated Swiss guidelines

Patrik Michel' ®, Michael Diepersz, Pasquale Mordasini?,

Tilman Schubert?, David Bervini’, Jean-Daniel Rouvé®,

Yvan Gasche7, Guido Schweglera, Christophe Bonvin®’ ,
Krassen Nedeltchev'“, Emmanuel Carrera' ', Georg Kﬁgi'z,
Carlo Cereda"", Thomas Nyffeler'4, Stephan WetzeI'S,
Susanne Wegener'®

Marcel Arnold'®, and on behalf of the Swiss Stroke Society.

H

, Henrik Gensicke'’, Stefan Engelter”,

Clinical & Translational Neuroscience
January-June 2021: 1-11

© The Author(s) 2021

Article reuse guidelines:
sagepub.com/journals-permissions
DOL: 10.1177/2514183X21999228
journals.sagepub.com/home/ctn


http://www.unil.ch/central

Acute revascularisation
for iIschemic stroke

> 4.5 - 8 hours > 8 - 24 hours

IVT with strict neuro-\ N

AN

e

D

radiological criteria |

EVT with strict

neurorad. criteria>

Michel/SSS Clin Transl Neurosc 2021. Based on: Emberson/STTC Lancet 2004;

Saver/HERMES JAMA 2016; Nogueira/DAWN NEJM 2017; Albers/DEFUSE-3, NEJM 2018,;

Gotz / WAKE-UP NEJM 2018; Ma /meta extended IVT, NEJM 2019
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=X Basic criteria for any acute revascularisation
I\VV thrombolysis and/or thrombectomy

o Acute ischaemic stroke according to strokologist
(even if Imaging does not show the stroke)

¢ Severity: NIHSS > 4,
» or smaller and handicaping deficit
» or smaller and very proximal occlusion (MCA1, siphon, basilar)

+ Rankin score < 3, with good quality of life & expectancy = 3 months

+ Imaging: stroke core (= established infarct) is
» Less than 2/3 of ischemic territory
» Brainstem: no extensive and transverse (if MRI available)

- If < 4.5 and no contraindications = IV thrombolysis

uV Michel/SSS Clin Transl Neurosc 2021 /e

UNIL | Université de Lausanne
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Criteria thrombectomy < 8 hours

Basic clinical criteria
Accessible occlusion

Anterior circulation :
v’ Core <100 ml
v  or CT-ASPECTS =25

Posterior circulation :
% lransverse irreversible
brainstem ischaema

v  or pc-CT-ASPECTS 27

mv Michel/SSS Clin Transl Neurosc 2021 Nowid__

UNIL | Université de Lausanne



http://www.unil.ch/central

Contraindications to IV thrombolysis

checklist

Absolute CI Relative CI

In the presence of contraindications for IVT, the patient should be s |n the presence of relative contraindicadons, IVT may be used after an individualiz

nnaditnly avalustd for diract EVT accarding to Tables 3 and 5. consideration other information on the patient, discussion among speciali
# Acute or subacute intracranial hemorrhage on acute

neurolmaging. cost-benefit rado of IVT, and discussion with the patient and t
Rapid regression of symptoms to a degree not fulfilling the Important prestroke disability (such as a modified Ranki
above |nd|cnt|o|l'|5 forlacute revnsrl_ulanmuon treatment Subacute clinical ischemic stroke {{ 6 weeks,
Symptoms or signs highly suggestive of a current X X X

Silent {purely neuroradiological) sub

subarachnoid hemorrhage.
History of subarachnoid hemorrhage with unknown or History of hypertensive int

incompletely treated bleeding source.

Intracranial giant aneurysm >25 mm, large arteriovenous
malformation with/without meningeal fistula, large
cavernoma, any incompletely treated cavernoma with
previous hemorrhage, and multiple cavernomas.

Actve malignant intracranial tumors (e.g. gioblastoma and . { . ) ) .
metastasis). 0) or extensive chronic nontraumatic superficial

Intracranial or intraspinal intervention within <14 days
(except lumbar puncture).

» Moderate or severe traumatic brain inju
Known INR > 1.7 or aPTT >40 IVT if simultaneous acute ischemia proven by neurcimaging).
anticoagulants). . mmend IVT i simultaneous acute ischemia proven by neuroimaging).
Anticoagulatio
time since last
available or if lev
Otherwise, respe
o Any anticoagula
o Therapeutic dos:

stimation taking into
r factors that influence the
Consider direct EVT.

lood pressure clearly above 185/1 10 mmHg at time of intended IVT.

molecular): anti- s |mportant surgical interventon within <|4 days (discuss with specialist).
© Apixaban, rivaroxal e Ophthalmological intervention within <14 days (discuss with ophthalmologist).
ml.* . i . . . . '
o Dabigatran: TT > 80 s Diseases wmhllncreased Ibleedllng risk {dlslcuss w[th specialist). . . . N .
>100 ng/ml — Cons s |nterna bleeding (gastrointestinal, urological, active metrorrhagia, etc.) or biopsy of an internal organ within <14 days (discuss
mg [V {without rech with SPEI.’.iiI.liSL}.
* Endocarditis, pericardiis, ler vasculits of the central s Severe body trauma within <6 weeks (discuss with specialist).
nervous system (known or high suspicion). . K K !
= Symptommatic aortic aneurysm (unbess completely treated). s Pregnancy (balance potential effectiveness for the mother with risk for the fetus).

v Michel/SSS Clin Transl Neurosc 2021 Nowid__

UNIL | Université de Lausanne
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checklist

Thrombolysis in patients on anti-thrombotics

Antithrombotic Thrombolysis limits

Aspirine, clopidogrel, ticagrelor, Thrombolyse OK
prasugrel, ASA & clopidogrel

Ticagrelor or Prasugrel in combination Relative contraindication
with others

Anti-Vitamine K treatment INR <1.7

and any INR/apTT elevation apTT < 37 sec.

Oral anti-Xa Anti-Xa < 100 ng/ml
(rivaroxaban, apixaban, edoxaban)

Oral anti-lla Thrombin time < 80 sec. or
(dabigatran) Hemoclot® <100 mg/ml:

OK after Praxbind 2x2.5
Heparin, LMWH Anti-Xa < 0.2 units/ml

Michel/SSS Clin Transl Neurosc 2021
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Goal : thrombolyse < 30 min.
« Door-to-needle time »

Honil

UNIL | Université de Lausanne
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Goal : thrombolyse < 30 min.
« Door-to-needle time »

Stop

haemorrhage
; (BP control,
i haemostasis)
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The essential elements

to shorten door-to-needle time

Stroke team and radiology ready on patient arrival
Direct transfer ambulance = imaging

Don’t wait for labs, don’t ask for informed consent
Stroke neurologist looks at images with radiologist
rtPA premixed; inject rtPA on CT/MR-table

A timer or clock attached to the patient’s bed

Simulation training / team building

Meretoja Neurology 2012; Lindsberg Stroke 2006
Xian/GWTG et al, Circulation 2017
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The essential elements
to shorten door-to-puncture time

Use LVO-scores before and on arrival

Pre-alert interventionist, technician & anesthesia
Stroke neurologist interprets images with radiologist
Avoid urinary catheter and additional |A-lines

Avoid general anaesthesia or use crash induction
Iterative feedback and training of the team

Simultation exercises / team building

Goyal Radiology 2016; Menon Stroke 2014

UNIL | Université de Lausanne


http://www.unil.ch/central

Door-to-needle time
for early IV thrombolysis. Goal: median < 30’

\

+ 0

N T )
.Eng 58 '@

DO O N T HY X O o0 A DO ND
RSN N AN N N K2 N0 K N N o
PR PR PP P PP PP

IVT within early, scientifically proven times (without late/wakeup thrombolysis), without inhospital strokes CHUV

without patients thrombolysed in other SU)

Honil

Source:

UNIL | Université de Lausanne
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as % of all thrombolysable patients

© Walt Disney
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Over-thrombolysis : stroke mimic thrombolysis
as % of all thrombolysable patients @l

Reduction of DNT >
/ \

l/ -\
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« Time Is brain »

« Penumbra is brain »

Michel Ann Neurol 2005

“!'

UNIL | Université de Lausanne
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Three useful mismatch concepts
for late/difficult revascularisation decisions

1) Mismatch core-penumbra: present if
» Thresholds: ratio >1.8
» Visuellement : pénombre = core

2) Mismatch core-clinical : [Core, T"NIHSS

3) Mismatch FLAIR-DWI
- Remplaces clock for unknown onset stroke

N
U\

Clinical




checklist

Criteria late revascularisation

Late IVT >4.5h
Basic clinical criteria

A) Anterior & post. circulation

> MRI-FLAIR based
v DWI < 70ml|
v' Mismatch DWI — FLAIR

or B) Anterior circulation

» CT/MR perfusion based
v DWI < 70ml|
v Mismatch ratio > 1.2

Late EVT > 8.0h — 24h
e Accessible arterial occlusion

o Anterior circulation : A) Core-clinical MM:

» NIHSS < 10 and
v Core < 30ml|
v' or CT-ASPECTS =8
» NIHSS =10 and
v Core < 50ml
v' or CT-ASPECTS =7
or B) Core-penumbra mismatch:
» any NIHSS with
v Core <70 ml
v' and mismatch ratio >1.8
e Posterior circulation :
v" pc-ASPECT = 8
Y Transverse irreversible
brainstem ischaema

Michel/SSS Clin Transl Neurosc 2021

é d anne
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¢ Accelerate communications & decisions & delays
¢ Get enough ressources
+ Do simulation training

¢ MRI or CT ? You decide, but do multimodal imaging
¢ Late arrivals up to 24h : use mismatch concepts
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Spare slides



Pourquoi I'IRM est préeféerable au CT ?
Sensibilité pour 'AVC ischémique aigu pour CT et IRM

100% T IRM _ DWI

/ CT-Perfusion \

12% N\

CT natif
50%

3h 12h 24h 7 jours

| | | |
Shalala Lancet Neurology 2007; Lin CVD 2009; CTP: Bill Eur J Neurol 2016
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Pourquoi I'IRM est préeféerable au CT ?
Sensibilité pour 'AVC ischémique aigu pour CT et IRM

100% T IRM _ DWI

/ CT-Perfusion \

12% N\

CT natif
50% -+ e (and imitators)

> MRI g\oba\\y hetter 10

5 (fCT-based ™

12h 24h 7 jours
| | | |
Shalala Lancet Neurology 2007; Lin CVD 2009; CTP: Bill Eur J Neurol 2016
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£ bv Acute stroke : MRI - protocol

~ 18 min. incl. localizers

o DWI ] = Exclude hemorrhage
¢ FLAIR . (and confirm ischemia)
¢ Gradient echo/SWI - ItPA bolus on table

e TOFWilis(CS) ] - Occlusion

¢ MRA cervical art. — —> Endovascular
TOF cervical if no Gado team alert

s PWI - Late/borderline decisions

¢ T1w. Gado - Mimics/subacute strokes



http://www.unil.ch/central

E.bv Acute stroke : CT protocol

~ 10 min.

Exclude hemorrhage
+ Non-contrast CT > rtPA bolus on table

¢ CT-angio - Oceclusion
(Willis & cervical) [~ Endovascular
team alert

—_—

¢ CT-perfusion (16 slices) > Late/borderline dec. [ S8 g
o Injected CT > Mimics/subacute stroke & S8
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Effectiveness of acute revascularisation
to reduce handicap&mortality at 3 months

}.\ |® Odds Ratio
Stroke unit admission - < . 1.26 (1.1-15)
Rehabilitation - 1.53 (1.2-2.0)
Thrombolyse 0-3h : - 1.68 (1.2-2.7)
Thrombolyse 4.5-9h/wakeup : e ~1.5 (1.12.4)
Thrombectomy <6h ' - 2.71 2135)
If proximal occlusion
Thrombectomy 6-24h el 4.65 (2.0-10.7)
if |core, tNIHSS/penumbra |
05 1.0 7 5
Without added Rx With added Rx

SU: Cochrane/Langhorne Stroke 2014; rehab: Langhorne Stroke 2001; IVT early: Emberson Lancet 2014
EVT. HERMES/Goyal Lancet 2016; EVT 6-24h: AURORA/Jovin ESOC2018;
IVT late: G6tz / WAKE-UP NEJM 2018; Ma /meta extended IVT, NEJM 2019

UNIL | Université de Lausanne
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