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Patiente agée de 58 ans, déficit neurologique brutal depuis 1h30. mutisme,
déficit hémi-corporel droit. NIHSS =15
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18.4% and 15..5‘?0, reAspectively (P=0.60).wRegistry data indicated that only ei
tients who met the eligibility criteria were treated outside the trial at partic
hospitals.

CONCLUSIONS
Among patients with anterior circulation stroke who could be treated within ¢
after symptom onset, stent retriever thrombectomy reduced the severity c
stroke disability and increased the rate of functional independence. (Fun
Fundacio Ictus Malaltia Vascular through an unrestricted grant from Covidi
others; REVASCAT ClinicalTrials.gov number, NCT01692379.)
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NON !

Ni pour poser I'indication
Ni pour aider a sa realisation
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EXTENDIA 70

SWIFT PRIME 191

ESCAPE 311

REVASCAT 206

MR CLEAN 500

THRACE 385

THERAPY 96

Overall (l-squared

%

60%

53%

44%

33%

54%

38%

=19.6%, p = 0.280)

% 0.31(0.08, 0.50)

0.25 (0.11, 0.38)

0.24 (0.13, 0.34)

0.16 (0.02, 0.28)

0.14 (0.06, 0.21)

0.12 (0.02, 0.22)

0.08 (-0.11, 0.25)

0.17 (0.12, 0.22)

mRS <2: Bénéfice absolu 17%; NNT=5,9 (4,5-8,3)

Chirurgie des sténoses carotides symptomatiques >70%, NNT=6




AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for I 1 I
the Early Management of Patients With Acute Ischemic Re comman d atl ons en ima g erie
Stroke Regarding Endovascular Treatment

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

maging

1. Emergency imaging of the brain is recommended
before any specific treatment for acute stroke is initi-
ated (Class I; Level of Evidence A ). In most instances,
nonenhanced CT will provide the necessary infor-
mation to make decisions about emergency manage-
ment. (Unchanged from the 2013 guideline)

. If endovascular themm is contemplated, a non-

recommended during the initial imaging evalu-
ation of the acute stroke patient but should not
delay intravenous r-tPA if indicated. For patients
who qualify for intravenous r-tPA according to
guidelines from professional medical societies,
initiating intravenous r-tPA before noninvasive
vascular imaging is recommended for patients
who have not had noninvasive vascular imaging as
part of their initial imaging assessment for stroke.
Noninvasive intracranial vascular imaging should
then be obtained as quickly as pessible (Class I;
Stroke Oct 2015 Level of Evidence A). (New recommendation)
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Recommandations thérapeutiques

 La TM est recommandée a la phase aigue dans le

traitement de 'AVC jusqu’a 6 heures apres le début

des symptomes chez les patients qui présentent une
occlusion proximale des arteres cerébrales (carotide,
cérebrale moyenne, tronc basilaire). (Grade A, Niveau

1a)

La TM est realisée en complément de la TIV

lorsqu’elle est indiquée (4h30) ou d’emblée en

cas de contre-indications a la TIV.

(Grade A, Niveau 1a)

WEURDIMAGERIT 41k
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RN
i} Recommandations thérapeutiques

Recommandations thérapeutiques

« La décision de realiser une TM ne doit pas retarder la
realisation de la TIV. De méme, la realisation de Ia
TIV ne doit pas retarder la TM (Grade A, Niveau 1a).

 La TM doit étre realisee le plus rapidement possible
des que son indication a eté posée. (Grade A, Niveau
(E))

 La TM doit étre réalisée avec des stents retrievers
approuves par les autorités de santé. (Grade A,
Niveau 1a)

WEURDIMAGERIT 41k

apprendre
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Recommandations
selection des patients

* L'occlusion vasculaire doit étre diagnostiquée par une
methode non invasive en premiere intention avant
d'envisager la phase théerapeutique par
thrombectomie mécanique. (Grade A, Niveau 1a)

« L'age éleveé (> 80 ans) n'est pas a lui seul une contre-
indication a la thrombectomie mécanique. (Grade A,
Niveau 1a)

WEURDIMAGERIT 41k
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Ca tombe bien
L'IRM n’est pas realisable dans le

cadre de 'AVC hyper a@i@gu

Pas assez rapide

Appareil non disponible, surcharge
Nombreuses contre-indications
Patients agites (néegligents +++)




Analysis of Workflow and Time to Treatment on
Thrombectomy Outcome in the Endovascular Treatment
for Small Core and Proximal Occlusion Ischemic Stroke

(ESCAPE) Randomized, Controlled Trial

BK Menon et al. Circulation 2016

Predictive Margins with 95% Cls

-1% / 4 min.

Pr (mRS 2)

200 400 600 800
Time from Stroke Symptom Onset to Reperfusion (mins)




Pourtant ...
Etat des lieux aux US

100

B0

® 624.000 patients
e [RM?
— 1999 : 28% IRM
— 2008 : 66% IRM
— Variations géographiques R e
Hospital availability of MRI
® Scanner stable

Paicant Racaiing MRI
40 B0

-

Year % of Hospitals with MRI access % of Stroke Patients at Hospital with MRI access

® Pas de substitution

2000 77% 91%

2001 80% 93%
2002 83%

2003 82% 94%
2004 83% 94%
2005 86% 95%
2006 83% 94%
2007 84% 94%

2008 87%

Burke et al. Ann Neurol, 2012
Wide variation and rising utilization of stroke magnetic resonance imaging: data from 11 states



Pas de substitution [NCCT]

Cerebral hemorrhage? FO r pati e nts Wit h
— ‘ NIHSS 26:
Medical/Surgical .
[ Management [ CTA ] é‘.nte:m.r
A - Irculation

Large vessel occlusion (LVO)?
T~ - LSW <6hrs

[ CTA ]

Axial MIPs

Symmetric Collaterals?

[ MRI ]<7
| |
DWI <100cc? Yes

No
Yes

Uncertain to Benefit Proven Benefit

Voo

[ Endovascular Therapy ]




[DWI]

DWI volume <70cc (anterior)?
Sparing of thalami, pons or midbrain (posterior)?

Mais...

Medical/Surgical
Management

Large vessel occlusion (LVO)?

}[ TOF MRA | Wil

Large Vessel Occlusion (LVO)?

No IYes
[ GRE ]

| |
Significant hemorrhage?

Yes

No

\
[ Endovascular Therapy ]

No
= Yes




Le respect des deélais “recommandeés”
peut permettre la réalisation d'une IRM

entre hospitalier

http://www.ninds.nih.gov/news_and_events/proceedings/stroke_proceedings/recs- Centy itali
acute.htm / AHA 2013 Sainte-Anne




Le respect des deélais “recommandeés”
peut permettre la réalisation d'une IRM

entre hospitalier

http://www.ninds.nih.gov/news_and_events/proceedings/stroke_proceedings/recs- Centy itali
acute.htm / AHA 2013 Sainte-Anne




Repérage

Mais

1. Recherche de CT

2. Calibration et Pré- N1/
scanning par séquence A

INDICATIONS:

Deficit moteur de I'hémicorps droit. Mutisme| Début déficit ce jour a 7h50. IRM débuté a Sh13. |Susp%cion d'accident ischémique aigu. Score NIHSS avant I'irm = 15.
|| Fin de lirm 2 926 |

TECHNIQUE:

Acquisition de coupes sagittales T1, axiales flair, diffusion, angio-IRM trois D tof du polygone de Willis, séquences axiales T2*, séquence de perfusion.
RESULTATS:

Centre hospitalie

Salnte-Anne

En pratique : 90% patients depuis 2003




IRM et AVC : faisabilite ?

Tisserand et al Impact of Recanalization Above 70 mL DWI Volume

Table 1. Patients’ Characteristics
Whole Sample, n=267 Wl<F0 mL, n=213 DWI=T0 mL, n=54 FPValue
0wl wolume, mL 21,6 [9.6-60.1] 15.8[7.5 118.3 [94.8-178.4] <0.0001
fge, y 71 [59-T5 il 70 [60-79] 0.74
Medical history
123 (58) 27 (50)
29 (14)

Smaoking, n (%)t

TIA, n (%)*

Siroke, n ()"

Alrial fibrillation, n (%)t
Clinical measure

Blood glucose, mmolLt

15 [8-20] 1 15-22] <0.0001
11 [4-18] il ] <0.0001
Etiology
Large-artery atheros (%) 41 (15)
amall-v
113 (54)
12 (6)

50 (24) 17 {32)

Tisserand et al.

113 [85-148] 130 [90-173]
Stroke. 2016;47:1005- 1011

150 [120-180] 168 [134-202)




IRM et AVC : faisabilité

e Protocole encore plus rapide (8 min - 6 min)
- Acquisition EPI

Six-Minute Magnetic Resonance Imaging Protocol
for Evaluation of Acute Ischemic Stroke
Pushing the Boundaries

Kambiz N
Pablo Vi

of patients with acut
Methods—1Inc

ni 84 MRI' available for ana
EPI-fluid clllknl.hill 1 inves
of brain MR

ranging from 0

\lutdl of 68 nd
and brain with £=0.93,

Conclusions
with acute 1emic stroke a
tomographic protocol. (Siroke. 2

Key Words: magnetic




IRM et AVC : faisabilite ?

20 cc solution @ 1.5 ml/sec

Nael et al. Sroke. 2014

EPI-FLAIR
52 sec

. 9

EPI-GRE
66 sec

20 cc solution @ & ml/sec

Table 1. MR Imaging Protocol and Sequence Parameters

DWI  EPI-FLAIR EPI-GRE CE-MRA  DSC
TR/TE, ms 4600/65 10000/82 1860/48 3.3/1.2 1450/22
FA, © 90 90 90 25 90
Matrix, mm 160 128 192 448 128
FOV, mm 220 220 220 340 220
Slices (nxthickness), mm  30x4 30x4 40x3 120x0.8 30x4
GRAPPA 3 3 3 4 3
Acquisition time, s 58 52 56 22 90

CE-MRA indicates contrast-enhanced magnetic resonance angiography; DSC,
dynamic susceptibility contrast perfusion; DWI, diffusion-weighted imaging; EPI,
echo-planar imaging; FA, flip angle; FLAIR, fluid attenuation inversion recovery
imaging; FOV, field-of-view; GRAPPA, generalized autocalibrating partially
parallel acquisition; GRE, gradient recalled echo; MR, magnetic resonance; TE,
echo-time; Tmax, time-to-maximum; and TR, repetition time.

3.0T (Siemens Skyra)



IRM et AVC : faisabilite ?

20 cc solution @ 1.5 ml/sec

EPI-FLAIR EPI-GRE
52 sec 66 sec

Patiente de 90 ans h

NIHSS = 8 "' Q’s

Onset to MRI= 70’

FLAIR m™

£
7s ) Nl

}!‘3‘

Nael et al. Sroke. 2014




IRM et AVC : faisabilite ?
Acqgi;[ti
v &,f ‘_'f'_m"- 5 . I

; 'e.‘-’
i

EPI-FLAIR

Patient agité < 5 min

qtﬁb gﬂ
H e




e

T2*‘élassique

Attention : DWI et FLAIR se ressemblent !!!!

Diffusion FLAIR

ECHO PLANAR




IRM et AVC : faisabilité

e Protocole rapide - Ne pas retarder le traitement
« door to needle time »
IRM vs TDM = 87 / 68 minutes (médiane)[1]
Outcome équivalent
25% DTNT <60’

MRI Screening Before Standard Tissue Plasminogen
Activator Therapy Is Feasible and Safe

Dong-Wha Kang, MD, PhD; Julio A. Chalela, MD; William Dunn, MD; Steven Warach, MD, PhD;
NIH-Suburban Stroke Center Investigators

tR[ speurl—* E|1g]h|]lt}' criteria were appli
itions to MRI or late patient arrival (
rined at 3 months.
Times to treatment (median riru 3Tt needle ti
(mRS 0 to 1, 40.8%

i ) ( ; i Llun in \[RI
screening in ; ) it different between MRI screening (mRS
Otol, 4 S0to?2 : auUn 2, 2 U to 2, 39.1%). Neither times to

[1] Kang DW et al. Stroke 2005  treatment nor MRI screening was prodictive of outcomes. o o
Conclusion—These data demonstrate that MRI screening bhefore tPA therapy is feasible and not associated with
unacceptable times to treatment or outcomes. (Stroke, 2005;36:1939-1943,)




DTNT < 60 min et IRM :
faisabilite ?

Table 2 Changes in SMART metrics with the QI process

Characteristic 1st half of 2012 2nd half of 2012 1st half of 2013 2nd half of 2013 p Value

No. of patients treated with IV tPA 23 (9) 27 (12.2) 46 (16.0) 39 (12.8) 0.11
(% of patients evaluated)

Patients with DTN time <60 min, % 111 28.2 0.00001°
Door-to-stroke team paging time, min® 6 (3-18) 12 (7-21.5) 6 (5-11) L 0.001°
Door-to-MRI start time, min® 49 (39-61.5) 52 (40.5-60) 44 (31.2-57) ‘ <0.0001°
MRI-to-needle time, min® 40 (29.5-52.5) 31 (23.5-39) 33.5 (21.7-40.7) r 0.13
Door-to-needle time, min® 93 (77-103) 82 (71-92.5) 71 (58-92) 55 (46.5-76.5) <0.0001°
Last seen normal-to-needle time, min® 166 (150-195.5) 160 (114-219) 141.5 (109.7-191.7) 140 (96-201) 0.18

Abbreviations: DTN = door-to-needle; QI = quality improvement; SMART = Screening with MRI for Accurate and Rapid Stroke Treatment; tPA = tissugd
plasminogen activator.

@ Statistically significant.
®Reported as median (interquartile ratio 25-75).

Shah et al. Neurology 2015 SMART study



IRM en 1¢'¢ intention: pourquoi
tant d’efforts ?



Kidwell et al. JAMA. 2004 Fiebach et al. Stroke 2004
Silvera et al. AUINR 2005 Oppenheim et al. Cerebrovasc Dis. 2005;
Brazelli et al. BMJ, 2009 . Copenhaver Neurology 2009



1. Brazelli et al. BMJ 2009
2. Schellinger et al. Neurology 2010



Ischemie

Diffusion

Cas 2

Migraine

* 512 patients traités sur scanner

* 14% stroke mimics !
Chernyshev, et al. Neurology 2010



Intra plaque
hemorrhagie

Braemswig et al.
Stroke 2013




IRM en 1¢'¢ intention: pourquoi

tant d’efforts ?

80-85% patients [1-5], Sainte Anne 90%

Diminue la mortalité et augmente les patients mRs <1 [6, 7]
Meilleure sélection

Rapport colt-efficacité positif [7]

Lancet Neurol 2006; 5: 661-6F1-Dased (n=209)  MRl-based (all} (n=173)
slCH 19 (9%) 5 (3%) 0-017
Favourable cutcome at 90 days 79 (38%) 63 (36%) 0-78f
Independence at 90 days 100 (48%) 91 (53%) 0357

Death at 50 days 44 (21%) 21 (12%) 0-0217

*Kruskal-Wallis test; * Pearsons 2 test. Results can be more than 100% due to rownding

Table 3: Comparison of main safety and outcome events between CT-based and MRI-based treated
patients

[1] Kang 2005; [2] Albers 2000; [3] Hill 2005 [4] Hand 2005; [5] Singer 2005; [6] Korhmann 2006;
[7] Earnshaw 2009



Pourquoi tant d’efforts ?

10% de patients AVC ont un
traitement de recanalisation

L’IRM en 1¢r¢ intention peut
permettre d’augmenter ce %



16-28% des AVC d’horaire

Inconnus

: T (1)
Des patients bénéficient de la = e
recanalisation

Mismatch FLAIR-Diffusion ;5*4 .~
RCT en cours [9, 10] -

1. Fink, Stroke 2002 2. Serena, CVD 2003 3. Todo CVD 2006 ; 4. Barreto Stroke 2009; 5. Mackey et al. 6. Neurology 2011. Huisa et al. J Stroke
Cereb Vasc Dis 2013; 7. Kim Stroke 2014, 8. Petkova et al. Radiology 2010. 8. Thomalla et al. Int J Stroke 2013. 9. MR witness. — 10. Wake up Stroke



Délai post occlusion

L’IRM est indispensable

1. Petkova et al. Radiology 2011. 2. Thomalla et al. Lancet Neurol 2011.



IRM en 1¢r¢ intention, c’est

- Définir simplement le volume de ’infarctus
- Définir la pénombre ischémique - la collatéralité
- Visualiser le thrombus

Core + Penumbra
NIH Stroke Scale

Level 1/Class | & Collateral Flow

Occlusion
CTA Level 1/Class |

Core

Penumbra Edf \E DWI Level 1/Class |
i CT Level 2/Class lla (Early)
Core Jf-)- ‘ CTA-SI Level 2/Class Il

/ CTP Level 3/Class Iib
MCA ' '

Occulsion Penumbra
DWI & NIHSS Level 1/Class |
CTP Level 3/Class IIb

Gonzalez RG et al. J Neurolntervent Surg 20



Volume de l'infarctus

|CNR=4.7]

* |nformation directe en DWI Q

* |ndirecte en CT Perfusion

— Sous estimée en CBV
— Meilleur en CBF

« Faible rapport S/B et C/B sur les cartes de 5 Far

CT Perfusion® & s
« DWI volume > 70 mL correspond a un DWI  CT perfusion

CBF map

volume en CT-CBF de 10.7 ... a 124.1 mL

* "“Depends on collateral circulation, contrast
amount, cardiac output, quality and intensity of the
x-ray beam, CTP reconstruction algorithm” Schaefer P et al. Stroke 2015



Volume de Uinfarctus cérebral
avant traitement : interet ?

Avant traitement

* Predictif de la réponse au
traitement

— “Target” mismatch (< 70 mL)

— Complications précoces
» Transformation hémorragique
 Oedeme “malin” : > 145 mL

— Pronostic a 3 mois

1. Parsons et al. J Cereb Blood Flow Metab. 2010; 2. Mlynash et al. Stroke 2011; 3. Davis et al.
Lancet Neurol 2008; 4. Lansberg et al. Lancet Neurol 2012; 5. Oppenheim et al. Stroke 2000

2. Olivot et al. Stroke 2009. Takasawa et al. Stroke 2008; T. hémorragique Oedéme malin
3. Christensen et al. Stroke 2010; Lansberg et al. Lancet Neurol 2012




Volume de Uinfarctus cérebral

Exclusion criteria*™
DWI > 1/3 ACM
Volumep,,, ABC/2 > 100 mL

Sims et al. Neurology. 2009

ASPECTS < 7, <6 en IRM (ou CT)

* https://clinicaltrials.gov/

DWI-ASPECTS=4




Peut on évaluer simplement en routine clinique le
Volume de U’infarctus cerébral ?

Can DWI-ASPECTS Substitute for Lesion Volume
in Acute Stroke?
Constance de Margerie-Mellon, MD*; Guillaume Turc, MD*; Marie Tisserand, MD;

Olivier Naggara, PhD; David Calvet, PhD; Laurence Legrand, MD; Jean-Frangois Meder, PhD;
Jean-Louis Mas, MD; Jean-Claude Baron, ScD; Catherine Oppenheim, PhD

and hemorrhagic transformation after thrombolysis, and volumes of 70 to 100 mL have been advocated as

offs. However, estimating diffusion-weighted imaging (DWI) lesion volume (Vol, ) in the acute setting ma
cumbersome. We aimed to determine whether the DWI-Alberta Stroke Program Early CT Score (DWI-ASPE(
can substitute for Vol

Methods—DWI-ASPECTS and Vol were measured retrospectively on pretreatment MRI (median onset-to-MRI
delay=122 minutes) in 330 consecutively treated patients with middle cerebral artery stroke.

DWT"

Results—DWI-ASPECTS and Vol were strongly correlated (p=—0.82), but each DWI-ASPECTS point corresponded to
a wide range of Vol . All patients with DWI-ASPECTS 27 (n=207) had Vol ,, <70 mL, whereas 32 of the 34 patients
with DWI-ASPECTS <4 had Vol ,, >100 mL. However, intermediate DWI-ASPECTS (4-6; n=89) corresponded to
highly variable Vol ;, (median, 66 mL; interquartile range, 40-98).

Conclusions—Although each DWI-ASPECTS point corresponds to a wide range of volumes, DWI-ASPECTS <4 or 27

may be used as reliable surrogates of Vol ;, >100 or <70 mL, respectively. (Stroke. 2013;44:3565-3567.)

Key Words: ASPECTS m diffusion-weighted imaging m stroke m thrombolytic therapy



DWI-ASPECTS < 4 = vol>100 mL

DWI-ASPECTS > 7 = vol<70 mLx

1. De Margerie et al. Stroke. 2013 DWI-ASPECTS

2. Schroder et al. Stroke 2014




Elargir la fenétre thérapeutique > 6H



PWI Tmax > 6s

Exclusion of
TARGET MISMATCH (DEFUSE 2) Large core

SN
g el §
Tae ¥
- 3
r s Y
N ;

>70 mL

Vol ( Tmax > 6s )

> 1.8
and Volpy,
Vol < 70 mL [ >145 mL
and
PWI (Tmax > 10s)< 100 mL
Parsons et al. J Cereb Blood Flow Metab. 2010. Mlynash et
Olivot et al. Stroke 2009. Takasawa et al. Stroke 2008; aolbsér::eeiiogs .aIIDSat\r/(i)sk:tzegbléancet Neurol 2008.

Christensen et al. Stroke 2010; Lansberg et al. Lancet Neurol 2012



IRM en 1¢r¢ intention, c’est

- Définir simplement le volume de ’infarctus
- Définir la pénombre ischémique - la collatéralité
- Bilan vasculaire

Core + Penumbra
NIH Stroke Scale

Level 1/Class | & Collateral Flow

Occlusion
CTA Level 1/Class |

Core

Penumbra Edf \E DWI Level 1/Class |
i CT Level 2/Class lla (Early)
Core Jf-)- ‘ CTA-SI Level 2/Class Il

/ CTP Level 3/Class Iib
MCA ' '

Occulsion Penumbra
DWI & NIHSS Level 1/Class |
CTP Level 3/Class IIb

Gonzalez RG et al. J Neurolntervent Surg 20



¢

Recanalization ?

48 hrs

* Penombre
* Penombre sauvée - meilleur
outcome 4/

Penumbra

e« >6h?
 Sans heure de début (réveil) ?

1. Marchal et al. 1996. Darby et al 1999, 2. Heiss et al 1992, 3. Markus et al; 2004
4. Lansberg et al. 2012; 5. Ma et al 2014; 6. Davis 2008, 7. Friedrich et al 2014 ...



H 75 ans,
Déficit moteur
gauche
survenu il y a

5h30

Tmax + 6s DSC*
< 20 mL/100g/min

Objectif :
élargir la fenétre de
thrombolyse > 6h

Suivi
(non recanalisation)

* Zaro-Weber et al., Olivot et al. 2009; Takasawa et al. 2008.



Marqueurs de penombre ischémique
Les « mismatch »

MRA Clinical

NIHSS> 8
Occlusion
proximale
Lansberg Davalos.

Stroke 2008 Neurology 2004



H 75 ans,
Déficit survenu
il y a 5h30 '

VSC

.-

_'i 20 mL/100g/min

Y

Tmax + 2s + 4s + Bs

‘ Obijectif : Elargir la fenétre thérapeutique

* Zaro-Weber et al., Olivot et al. 2009, Takasawa et al. 2008.




PWI Tmax > 6s DWI

A. Target Mismatch Population

mRS=0 mAS=1 mAS=3 mRS=4 mAS=5
2

TARGET MISMATCH (DEFUSE 2) - &l

20% 40%

Vol ( Tmax > 6s ) _

>1.8

VO I DWl B. No Target Mlm:ch Popma:.:n
Voly, <70 mL

and

and

PWI (Tmax > 10s)< 100 mL

Olivot et al. Stroke 2009. Takasawa et al. Stroke 2008;
Christensen et al. Stroke 2010; Lansberg et al. Defuse 2 Lancet Neurol 2012

ssion 1 i
11%) (11%)

20%
Pationts (%)




H+ 3.5

NIHSS=17

\_ Mismatch + /

NIHSS=17

\_  Mismatch- /




Dans la vraie vie ? | » & & &o s

MR RESCUE : Software

failure: 42% patients e + manual interface
in case of failure !

Accuracy

5}},‘ = Speed
5% Affordability

L e . .
e GA (portability)

Credibility

Predicted Map Final Infarct
B infaret (A Churilov et al.
B Penumbra ﬁ E& ;. R Int J Stroke 201 3

Kidwell et al. NEJM. 2013
Kidwell et al. Stroke 2013

PWI/DWI=1

A feW eXamples
@ @ @ & F;..‘ | &

OLEA sphere GE Healthcare “prototype” RAPID

\ A8 BN LR f’ﬁdiﬁ

¢ A € @ .
W W W WS N N
i M M Ny e S A
&1 3 *5 & % 1 j(é FH
S "wJ S s ’"& : ”3 !5..* ' {Ié

8 8 ® o v v L 4

5 ﬁ‘) S =L L 25 J
W1 lesion: 10 mlL Mismatch ratio: 4.9 PWI (T__>65) lesion: 51 mL




"

AVANT TRAITEMENT 24 hrs apres recanalisation







FLAIR vascular hyperintensities
la perfusion du pauvre ? S

Sanossian, AJNR, 2009 Azizyan, AJNR, 2011



Mismatch FVH-DWI

Aphasie brutale chez un patlent de 67 ans (NIHSS=5)

— Association avec le mismatch PWI-DWI (sen=92%)

Legrand, AJNR, 2015



Mismatch FVH-DWI + Mismatch FVH-DWI -

Association
* recanalisation (ARM a 24h)

« évolution clinique favorable (MRS a 3 mois <2)



IRM initiale (86 min) IRM a H24

100

MRS a 3 mois=0




FLAIR vascular hyperintensities
la perfusion du pauvre ?

« Association entre recanalisation et evolution clinique
favorable a 3 mois significative chez les patients
avec mismatch FVH-DWI (OR de 16.2)

* Non significative chez les patients sans mismatch
FVH-DWI

Fluid-Attenuated Inversion Recovery Vascular
Hyperintensities—Diffusion-Weighted Imaging Mismatch
Identifies Acute Stroke Patients Most Likely to Benefit
From Recanalization

.t, PhD; Denis Trystram, MD;
Meéder, PhD; Jear

»d Rankin 5

natch was present in




Résultats

Evolution clinique favorable a 3 mois

Mismatch PWI-DWI + Mismatch PWI-DW!I -
()I:{recanalisa‘t'ionzg'9 ORrecanalisa‘rion=7'O
(95%Cl, 3.1-31.3; P<0.0001) (95%Cl, 1.1-44.1; P=0.047)

P=0.76 (interaction)



Discussion
Mismatch FVH-DWI

* |dentifier patients avec occlusion M1 susceptibles de
bénéficier de la recanalisation apres thrombolyse IV

e Avantages nombreux/mismatch PWI-DWI
- Pas de gadolinium

- Pas de post-traitement

- Gain de temps



Mismatch: que retenir ?




e Tmax de plus en plus utilisé
e Logiciel de post ttt automatique

— Hypoperfusion (Tmax >6 sec)

Mismatch: que retenir ?

— Vol Diffusion
— Essais randomisés en cours

ECASS 4

*Essai randomisé de phase |l
*rt-PA versus placebo
*4.5-9h ou AVC du réveil
*Inclusion :




1) aratio between the volumes of critically
hypoperfused tissue and the ischemic core>1-8,
with an absolute difference > 15 mL; 2)
Ischemic core volume <70 mL and; 3) volume
of tissue with a severe delay in bolus arrival
(Tmax>10 sec) <100 mL.



AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for
the Early Management of Patients With Acute Ischemic

Stroke Regarding Endovascular Treatment

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

maging

1. Emergency imaging of the brain is recommended
before any specific treatment for acute stroke is initi-
ated (Class I; Level of Evidence A ). Ipmgst instances,
nonenhanced CT will provide the necessary infor-
mation to make decisions about emergency manage-
ment. (Unchanged from the 2013 guideline)

. If endovascular themm is contemplated, a non-
invasive intracraniz ;
recommended during the initial imaging evalu-
ation of the acute stroke patient but should not
delay intravenous r-tPA if indicated. For patients
who qualify for intravenous r-tPA according to
guidelines from professional medical societies,
initiating intravenous r-tPA before noninvasive
vascular imaging is recommended for patients
who have not had noninvasive vascular imaging as
part of their initial imaging assessment for stroke.
Noninvasive intracranial vascular imaging should
then be obtained as quickly as pessible (Class I;
Stroke Oct 2015 Level of Evidence A). (New recommendation)




Stroke Oct 2015

AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for
the Early Management of Patients With Acute Ischemic

Stroke Regarding Endovascular Treatment

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

The benefits of additional imaging beyond CT and
CTA or MRI and MRA such as CT perfusion or dif-
fusion- and perfusion-weighted imaging for select-
ing patients for endovascular therapy are unknown
(Class IIb; Level of Evidence C). Further random-
ized, controlled trials may be helpful to determine
whether advanced imaging paradigms using CT
perfusion, CTA, and MRI perfusion and diffusion

imaging, including measures of infarct core, collat-
: ; ; a, are beneficial for

selecting patients for acute reperfusion therapy who
m of symptom onset and have an
ASPECTS <6. Further randomized, controlled tri-
als should be done to determine whether advanced
imaging paradigms with CT perfusion, MRI perfu-
sion, CTA, and diffusion imaging, including mea-
sures of infarct core, collateral flow status, and
penumbra, are beneficial for selecting patients for

acute reperfusion therapy who are beyond 6 hours
from symptom onset. (New recommendation)




Sélection des patients

* Pas d'imagerie avancee

REVASCAT — MR CLEAN — THRACE —
THERAPY

— Absolute benefit: 13% NTT=7.7 (5.6-12.5)

* Imagerie avancée
— EXTEND IA - SWIFT PRIME — ESCAPE
— Absolute benefit: 25%, NTT=4 (3-5.9)

Metanalysis on agreggated data. Unpublished



L’IRM est elle indispensable pour une
thrombectomie

* Non
Pas pour l'indication
Pas pour aider a sa réalisation

- Raisonnement similaire a celui pour la
recanalisation IV

* Qui
AVC sans heure de debut
Sélection individualisee des patients



Déficit constaté
au réveil.

IRM 5 h plus tard




Traitement par rtPA Intra Artériel

IRM initiale Controle précoce






sang et diffusion




07/07/16

Ischémie cérébrale en IRM
Angio-RM

ARM-GADOLINIUM ARM-TOF

VISUALISATION DU SITE DE L’OCCLUSION

EVALUATION DE LA CIRCULATION COLLATERALE

EVALUATION DE L’ATTEINTE OU DE L& CQMPLEXITE ANATOMIQUE DES TSA

78



Angio-RM

Troncs supra-aortiques

« FACTEUR IMPORTANT conditionnant la durée de la
procédure endovasculaire

e Variations

07/07/16

>50% origines séparées des TSA

25% origine commune TABC et ACCG
16% ACCG naissant du TABC

<3% AV ou ASCD naissant de I’Aorte
RARE : right sided AA

WaX(

Subciavana

Omer EKER - JFR 2014 - Paris -
17102014

79



Angio-RM

Troncs supra-aortiques

Omer EKER - JFR 2014 - Paris -
07/07/16 17102014 80



Rationnel recanalisation mécanique
Limites de la Fibrinolyse IV

* Importance de la taille du thrombus pour la

recanalisation
e Stroke.2011; PMID: 21474810

Le fibrinolyse IV est quasiment inefficace pour des

07/07/16

thrombus = 8mm

040N
0,00 o> i tci '
L *Omer EKEEh o RveRd domyPBris - 20

17102014

N=138
62 recanalisations

81



* Longueur du thrombus aspi vs stent
* Penombre — collatéralité
* Reveil



L'IRM est elle indispensable
pour la thrombectomie ?

« NON ! Certainement pas indispensable
Time is brain ?

La thrombolyse intraveineuse (IV) dans les 4.5 h est le
seul traitement :

- ayant fait la preuve de son efficacite
- autorisé dans l'infarctus cérébral

* Le bénéfice clinique de la thrombolyse IV est basé
sur la désobstruction artérielle



Objectif : recanalisation

+

| J [
' A2 e
e o B
I M1a
M2: 45% | ¥ -
ACOA ~ . 1A
M1: 30% T <4 -

<30%

Alexandrov. J Int Med 2010;267:209-19.
Saqqur et al. Stroke 2007;38:948-54.



Pluridisciplinarite !

« La thrombectomie mécanique est un traitement en
« bout de chaine »

 Filiere fluide

- Urgences — SAMU — Pompiers

-> Neuroradiologie diagnostic

-> Neurologie vasculaire — UNV

- Neuro- anesthésiste —réanimateur



SWIFT-PRIME; Solita;ire 100%
EXTEND-IA: Sdlitaire 100%

RCT futurs

Sample size

ESCAPE: Stentrlevers|s6%

h .'/

REVASCAT{Solitaire 100%

MR CLEAN: Stentrievers 82%

<)
e
N
O
-

mRS 0-2:
absolute increase (%)
30

20
10

IMS 1II: IA TPA 48% + MERCI 28% 0

MR RESCUE{MERCI 58%

250 ‘ 300
Onset to groin (minutes)




