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Hur behandlas akut stroke idag?

* Och hur var behandlingen for 25 ar sedan??



Akut stroke — 1998 och 2023

Kvinna 60 ar
drabbas av
strokesymtom
| Goteborg, ki
02.00. Senast
frisk kl 00.00



Akut stroke - 2023

Anhorig
ringer 112



Akut stroke - 1998

Anhorig
ringer 90 000



Ambulans anlander
snabbt. (Prio 1) Gor
modifierad NIHSS som
ar 12.

Vanstersidiga symtom.
Ringer trombolysjour
Sahlgrenska

Beslut strokelarm

Trombolysjour
Sahlgrenska kontrollerar
kontraindikationer och
medicinering i melior
och NPO



Amanulans anlanuer
snabb. (Prio Z) Gor
modifiera~ NIHSS som
ar 12.

Vans*ersidiga symtom.
Rixiger trombolysjcir
sahlgrenska

Trombolysjour
Sahlgrenska ontrollerar
kontraina:'.ationer och
medicirering i melior
och PO



Akut stroke -1998

Ambulans anlander Primarjour neurologi
efter lang tid (timmar?). lyckligt (??) ovetandes
Undersoker. Forstar att  om patienten

kvinnan har en stroke.

Kor till

akutmottagningen




Akut stroke - 2023
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KI 03:00

All personal mots pa CT-
lab. CT kors efter nagon
minut. Neurologjour
undersoker och pat har
minst NIHSS 15 poang.
Inga kontraindikationer
trombolys

TROMBOLYS!
Bolus ges efter 11
minuter! (kl 03:11)



e-CTA®-resultat

inad: 2023-05-14 08:06:10

Akut stroke - 202 3RS
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Ct- a CT -perf bilder
granskas av radiolog.
Brainomixappen som
trombolysjouren har i
sin mobil indikerar
storkarlsocklusion.
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Akut stroke - 202 3Ry
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AMBULRWS
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Trombolysjour
kommunicerar med
strokebakjour och
neurointerventionsjour

Teamet forbereder sig
pa neurointervention
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Akut stroke - 2023

AN DO \

AMBULBNS |

Efter 28 minuter pa
sjukhus ar propp
utdragen (kl 03:28)




Akut stroke - 1998

Patient anlander till
akutmottagningen.(kl
04:00) Neurologjour
tittar pa patienten
efter att ha bedomt tva

andra patienter (kl
06:00)



Akut stroke - 1998
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Efter flera timmar
flyttas patienten till
vardavdelning (kI
07:30) Vantar pa
CT hjarna



Akut stroke - 1998

CT hjarna gors ki
09:30. Pat far
uppladdningsdos
ASA

Trombyl 75 mg



Akut stroke - 2023

KI 17 samma dag:

Pat pa strokeavdelning.
Besok av anhoriga.

Pat latt kvarvarande
facialispares va, latt
svaghet i va hand.
Annars helt aterstalld.
Pat gar hem dag 3 utan
hjalp.



Akut stroke - 1998

48 tim efter LSW
Patienten sjunker i
vakenhet




Akut stroke -1998

“CT visar malign

mediainfarkt
Neurokirurg
accepterar inte for
kraniektomi

Pat avlider efter 5

dygn






Cerebral angiografi - Egas Moniz
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Seldingerteknik — byte 6ver ledare
Sven lvar Seldinger




Fedor Serbinenko — Den interventionella
neurokirurgins fader
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Pal Svendsen — Grundare av
neurointervention Sahlgrenska




FOrsta trombektomin
| varlden pa Sahlgrensk:




Interventional Neuroradiolog)

Mechanical Intracranial Embolectomy

A Report of Two Cases

G. WIKHOLM

Interventional Neuroradiology, Sahlgrenska University Hospital; Goteborg, Sweden
4 ! P 14

Key words: cerebral embolism, embolectomy, cardiomyopathy, subarachnoid haemorrhage

Summary

Cerebral ischaemia due to thrombo-embolic
complications of intracranial endovascular ther-
apy remains one of the more obvious hazards of
this otherwise rather gentle treatment. In this
connection the time factor is usually well con-
trolled and the possibility to achieve a good
result from thrombolysis are possibly better’. To
directly extract an embolus mechanically would
be an attractive alternative.

This has so far been hampered by the lack of

suitable tools. The use of a microsnare intended

141, ) 2

must further encourage development of specially

designed “thrombectomy devices” for intracra-

nial use. Such a tool may well have an impact on

the treatment of noniatrogenic emboli as well.

APV TESON OGN PREER

lyse emboli even when the embolus ¢
a complication to embolisation anc
factor is well controlled *. Often t
comes out of a thrombo-embolic co
without deficit but there is a need
rapid revascularisation than chemi
bolytics usually can offer. Fragmenta
thrombus by repeatedly pushing a |
through it or by forced injections ©
the thrombus has also been utilized*
These methods leave a multitud
fragments carried peripherally. These
have a much larger surface available
bolytics than the original intact
thereby possibly making recanalisa
efficient. A more attractive and rap
would be to extract the entire
mechanically. There have not as ye
specially designed tools for such op
the cerebral vasculature but since |
mereaced demand innovatore and tl



* Trombolys

The New England
Journal of Medicine

©Copyright, 1993, by the Massachusetts Medical Society
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1996 (3 tim)
* Trombolys

godkant Europa
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Thrombolytic therapy for acute
peen approached cautiously be-
rates of intracerebral hemorrhage
e performed a randomized, dou-
nous recombinant tissue plasmin-
ir ischemic stroke after recent pilot
t t-PA was beneficial when treat-
three hours of the onset of stroke.
ad two parts. Part 1 (in which 291
) tested whether t-PA had clinical
y an improvement of 4 points over
score of the National Institutes of
HSS) or the resolution of the neu-
rologic deficit within 24 hours of the onset of stroke. Part
2 (in which 333 patients were enrolled) used a global test
statistic to assess clinical outcome at three months, ac-
cording to scores on the Barthel index, modified Rankin
scale, Glasgow outcome scale, and NIHSS.

Resufts. In part 1, there was no significant difference
between the group given t-PA and that given placebo in

SCHEMIC stroke affects aver 400,000 ]:u:uplt: in the
United States unnuul]}-,l and there 1s no direct treat-
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et tn Podanes the owtaiit of Boarfaleesrss 3aaaiar 1 el

E PLASMINOGEN ACTIVATOR FOR ACUTE ISCHEMIC S

NSTITUTE OF NEUROLOGICAL DMISORDERS AND STROKE rt-PA STROKE STuny Group*

the percentages of patients with neurclogic improvement
at 24 hours, although a benefit was observed for the t-PA
group at three months for all four outcome measures. In
part 2, the long-term clinical benefit of t-PA predicted by
the results of part 1 was confirmed (global odds ratio fo
a favorable outcome, 1.7; 95 percent confidence interval,
1.2 to 2.6). As compared with patients given placebo, pa-
tients treated with t-PA were at least 30 percent more
likely to have minimal or no disability at three months on
the assessment scales. Symptomatic intracerebral hem-
orrhage within 36 hours after the onset of stroke occurred
in 6.4 percent of patients given t-
of patients given placebo (P<0.00

ALTEPLASE

recombinant

ACTIVASE®
50 mg
(29 million IU)

atissue plasminogen activator

US License No.:

Ot FeqUIred SuTing (NTUBIon: "
CAUTION ' Federal (USA) law prohibils

dispensing without a prescription.

1048

Genentech,” Inc.
So. San Francisco, CA 94080

1o

nous t-PA within three hours of the onset of ischemic
stroke improved clinical outcome at three months. (N Engl
J Med 1995;333:1581-7.)

open-label, dose-escalaton studies,™ which empha-
sized very early treatment — within 90 and 180 mn-
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PAOOE

ECASS 3

Trombolys infors pa
Sahlgrenska
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Thrombolysis with Alteplase 3 to 4.5 Hours

after Acute Ischemic Stroke

Werner Hacke, M.D., Markku Kaste, M.D., Erich Bluhmki, Ph.D., Miroslav Brozman, M.D., Antoni Ddvalos, M.D.,
Donata Guidetti, M.D., Vincent Larrue, M.D., Kennedy R. Lees, M.D., Zakaria Medeghri, M.D.,

Thomas Machnig, M.D., Dietmar Schneider, M.D., Rudiger von Kummer, M.
and Danilo Toni, M.D., for the ECASS Investigators®

D., Nils Wahlgren, M.D.,

ABSTRACT

BACKGROUND

Intravenous thrombolysis with alteplase is the only approved treatment for acute
ischemic stroke, but its efficacy and safety when administered more than 3 hours
after the onset of symptoms have not been established. We tested the efficacy and
safety of alteplase administered between 3 and 4.5 hours after the onset of a stroke.

METHODS

After exclusion of patients with a brain hemorrhage or major infarction, as detected
on a computed tomographic scan, we randomly assigned patients with acute ischemic
stroke in a 1:1 double-blind fashion to receive treatment with intravenous alteplase
(0.9 mg per kilogram of body weight) or placebo. The primary end point was dis-
ability at 90 days, dichotomized as a favorable outcome (a score of 0 or 1 on the
medified Rankin scale, which has a range of 0 to 6, with 0 indicating no symptoms
at all and 6 indicating death) or an unfavorable outcome (a score of 2 to G on the
modified Rankin scale). The secondary end point was a global outcome analysis of
four neurologic and disability scores combined. Safety end points included death,
symptomatic intracranial hemorrhage, and other serious adverse events.

RESULTS

We enrolled a total of 821 patients in the study and randomly assigned 418 to the
alteplase group and 403 to the placebo group. The median time for the administration
of alteplase was 3 hours 59 minutes. More patients had a favorable outcome with alte-
plase than with placebo (52.4% vs. 45.29; odds ratio, 1.34; 95% confidence interval
[CI], 1.02 to 1.76; P=0.04). In the global analysis, the outcome was also improved with
alteplase as compared with placebo (odds ratio, 1.28; 95% CI, 1.00 to 1.65; P<0.05).
The incidence of intracranial hemorrhage was higher with alteplase than with pla-

From the Department of Neurology, Uni-
versitit Heldelberg, Heidelberg, Germany
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sinki [M.K.); the Department of Statistics,
Boehringer Ingelheim, Biberach, Germa-
ny (E.B); the Neurology Clinic, Universi-
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the Department of Neurosciences, Hos-
pital Universitari Germans Trias i Pujel,
Barcelona (A.D.); the Department of Meu-
rology, Hospital of Piacenza, Placenza,
Italy (D.G.); the Department of Neurclo-
gy, University of Toulouse, Toulouse,
France (V.L); the Faculty of Medicine,
University of Glasgow, Glasgow, United
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Leipzig, Leipzig, Germany {D.5.); the De-
partment of Meuroradiology, Technische
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(R.K); the Department of Meurology,
Karolinska Institutet, Stockholm [N.W.);
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ences, University La Sapienza, Rome
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2013

* Trombektomi har ingen effekt (!)

MR RESCUE
SYNTHESIS-EXP
IMS 111
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2015 Trombektomi — evidensbaserad metod!

* Trombolys+trombektomi vid verifierade centrala ocklusioner

* A carotis, a media, (a cer ant) 2010-2015 randomiserade
multicenterstudier

e 1287 patienter
* Trombolys jamfort med
* Trombolys+Trombektomi <6 (8-12) h



o CJ1 C02 EE3 EN4 EES EEG 12.9%

Vs
26.9%

Intervention population
n=633)

Symtomatiska
intrakraniella
blodningar
skiljer sig inte
emellan
grupperna

Patients (%) Goyal et al. The Lancet 2016
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2 O 1 6 Regional medicinsk riktlinje VOV vistes o srecionen

v
Trombolys och trombektomi vid ischemisk stroke

Om ambulanstransport
<45min och NIHSS >5
Lansniva Regionniva

Trombolys ) _ Trombektomi
| AKUT ambulans Neurologi Drip and ship Neurologi
Medicin Neuroradiologi

Geriatrik

- lerenska Elektiv atertransport
for strokeenhetsvard

g W



2018

1020 Wake-up stroke/Stroke utan kand

insjuknandetidpunkt

* DAWN

* DEFUSE-3
* 388 pat
 Trombektomi av ffa media 6-24 tim /6-16 tim inom senaste kand frisk
* Antal oberoende 30% fler!!! (NNT ca 3)

c
..6:3.. Socialstyrelsen

Ordnat inforande 2021-2022

. . Nogueira et al, NEJM, 2018
Sammanfatining av 6versyn 2020 Albers et al, NEJM, 2018
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Resultat trombektomiprocessarbete

* Door in Sahlgrenska—ljumskpunktion (inklusive CT/CT-
angio perfusion +- trombolysis)
* Door-in Sahlgrenska — ljumskpunktion  min (drip and ship)

Ankomst angio-lab pa behandlande sjukhus - Karlpunktion Median, antal (totalt antal: 1363)

Samtliga endovaskuladra behandlingar 2022 (Totalt antal: 1363) 20 min (1339)
Norrlands Universitetssjukhus Umea (Totalt antal: 98) 21 min (97)
Akademiska sjukhuset i Uppsala (Totalt antal: 122) 20 min (120)

Karolinska Universitetssjukhuset (Totalt antal: 304) 21 min (285)

Orebro Universitetssjukhus (Totalt antal: 175) 22 min (171)

Universitetssjukhuset i Linképing (Totalt antal: 81) pAHA=(8.0
Sahlgrenska Universitetssjukhuset (Totalt antal: 324) w

Skanes Universitetssjukhus i Lund (Totalt antal: 259) 20 min (259)
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Strokeutbildningsfilmen

 Multiprofessional stroke
film som foljer en patient
fran strokeinsjuknandet pa
jobbet — trombolys pa det
lokala sjukhuset —
trombektomi

e Specialavsnitt med extra
information

T ‘»-" "'ﬂi;—_-.‘_':"‘ &
e e W.‘i}' >
e :"" $o s/ % . SO I %
‘,{Iz){,{(-J’ _.f.:‘{-"é‘ ’g'){‘:“-:-' oA
225 i'* HE ¥ KR AT

B N

-
P
"4
’;
.
o
»

.
2%


https://larportalen.vgregion.se/course/view.php?id=3831
https://larportalen.vgregion.se/course/view.php?id=3831

App E-stroke Brainomix

2022 Al beslutsstod trombektomi g
E-stroke Brainomix R Cansesavale

gggggg

o inloggning
[ " =i
w 0, ==
Ao s =
12:15 ol 4G BB
= 2023-05-14 2 ens
Rapport - i
¢ Ao o8 FTNSTS
Y, "' ¢ ¥ '
N\ "
' ¢
.
e-CTA®-resultat
Skannad: 2023-05-14 08:06:10
Axial MIP

Bilder overfors parallellt till

Lokal bildgranskning vid ) ] ’ v
& 5 lokal rontgenserver och till
datortomograf eller ) :
E-stroke Brainomix

bildgranskning via
telemedicin



2022

Al beslutsstod - E-stroke Brainomix

(

Automattolkning av
CT-perfusion pa alla
sjukhus

\
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Sahlgrenska University Hospital— EVTs per year

Figur 3: Antalet registreringar av minst forsok till endovaskular behandling vid stroke under 2020 till 2022,
redovisade pa centerniva.

Norrlands Universitetssjukhus
Akademiska Universitetssjukhuset
Karolinska Universitetssjukhuset
Orebro Universitetssjukhus
Linképings Universitetssjukhus

@grenska Universitetssjukhuset

Skanes Universitetssjukhus Lund




PAVPR Trombektomi och stor infarktkarna?®

(A)Forrest Plot of mRS-0-2 EVT vs MM

Weight

Experimental Control
Study Events Total Events Total
S. Yoshimura et al(2022) 14 101 8 102
A Sarraj et al(2023) 36 178 12 174
X. Huo et al(2023) 69 231 26 225

Total (fixed effoct, 95% ClI) 510 501
Total (random effects, 95% ClI)
Heterogeneity: Tau® = 0; Chi’ = 0.96, df = 2 (P = 0.62); I = 0%

Weight

Risk Ratio

Risk Ratio

(fixed) (random) MH, Fixed + Random, 95% C| MH, Fixed + Random, 95% Cl

17.1%
26.1%
56.7%

100.0%

14.8%
26.2%
59.1%

1.77 (0.78; 4.03)
2.93[1.58; 5.45)
2,58 [1.71; 3.90)

2.54 [1.85; 3.48)
2.53 [1.84; 3.47)

e 5studier 2022-2023 stor infarktkarna < 24 tim

e NNT 7
e Ordnat inforande?

02 0.5 1 2 5
Favours Control Favours Intervention

Yoshimura et al N Eng J Med 2022
Huo et al N Eng J Med 2022

Sarraj et al N Eng J Med 2023
Panigrahi et al 2023 Eur Stroke
Journal
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TACK!

* Alexandros Rentzos Ol Neuroradiologi/Neurointervention
* Annika Nordanstig sektionschef Neurologen

 Lars Rosengren Prof Ol Neurologen

* Christian Blomstrand sen Professor Neurologi

* Karin Gullbrandsson SSk, AnOPIVA o simulatorcentrum

* Martin Toresson SSk AnOpIVA

* Carina Sandin SSk Neurointervention

* Jan-Otto Andersson Verksamhetsutvecklare Ambulansen
* Sabina Hallin Isaksson Kommunikator ambulansen

* Ebba Larsson Ssk Neurointervention

* Johan Dahlgren Ssk Ambulansen

* Amelia Nordahl Ssk Ambulansen

 Erik Ceder Ol Neuroradiologi/Neurointervention

Jeanette Carlquist Ol Neuroradiologi/Neurointervention

Asa Lundin Ssk Neurologen

Anna Molinder Speclak Neuroradiologi
Synnove Holseng Ssk Neurointerevention
UIf Bengtsson Usk Neurologen

Patrik Martner Ol AnOpIVA

Carl Hallgren Ol AnOplIVA

Sigrid Latham avdchef radiologi

Marit Johannesson Ssk Thoraxradiolog
Dennis Duncker Neuroradiologi/Neurointervention
Margareta Abrahamsson Ol Neurologen
Mikael Jerndal Ol Neurologen

OCH MANGA FLER, de flesta SU/Sahlgrenska....
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