Controverse: quelle imagerie a la phase aigué ?
Imagerie maximale !
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Liens d’intérét

e Guerbet (formation annuelle journée du CERF)



Traitements de reperfusion: rationnel

Nécrose irréversible Pénombre
(Ischemic core)



Imagerie a la phase aigué: approche anglo-
saxonne

Imagerie minimale = TDM (+ angioscanner)

Imagerie avancée =

e TDM de perfusion (CTP)

* |IRM cérébrale (sans perfusion)
 |RM cérébrale (avec perfusion)
* Imagerie des collatérales



Pourquoi se priver de I'imagerie avancée ?

Principaux arguments

 Chronophage: perte de chance pour le patient
* Analyse/post-traitement complexe

e Patient instable ou agité

 Pacemaker (IRM)

 Disponibilité, colt

* Crainte des complications de l'injection

e .. Inutile



Chronophage ?

IRM: DWI, 3D TOF, FLAIR, T2*: 8 min chez >90% des patients*
ldem + Perfusion + ARM TSA: 11-13 min

* Données C. Oppenheim, Sainte-Anne, 2001-2018

Diffusion T2 * ARM TOF FLAIR Perfusion CE-MRA
40-50 sec < 1 min <3 min 2 min 50 sec 2 min

FLAIR

3T EPI-protocoles : 6 min
1. Nael et al, AUNR et Stroke 2014




Chronophage ?
Optimal CT Perfusion Scan Duration for Assessment of Acute

Stroke Lesion Volumes

Durée optimale CTP pour obtenir évaluation fiable:
Meédiane 33s.

Durée globale CTP < 1min30

Kasabeh et al, Stroke 2016



Perte de chance pour le patient ?

7. Multimodal CT and MRI, including perfusion imaging, should not
delay administration of IV alteplase.

THRACE: workflow en imagerie (n=401)

Durée Imagerie: médiane
* |RM > scanner :13 min [10-16] VS 9 min [7-12], P<0.001

Delai Imagerie-thrombolyse (médiane [IQR])

® Symptémes-thrombolyse: IRM: 150 min [124-179] vs CT: 150min [123-180]; P=0.38
® IRM “standard”: 30min [22-43] vs IRM multimodale: 33min [25-42], P=0.19

® CT/CTA : 38min [30-60] vs CT/CTA+CTP : 42min [35-54], P=0.63

=> |'imagerie multimodale ne retarde pas l'injection de

thrombolytique sur les données de THRACE
AHA/ASA Guidelines, Powers et al, Stroke 2018
Provost et al, Stroke 2019 (accepte)



Diffusion

FLAIR T2*

Cas 1

Cas 2 Diffusion

W Seizure

® Migraine 48h
Conversion disorder

B Aseptic meningitis

bt ¢ 512 patients thrombolyseés

Heat stroke

Syncope/VT sur scanner sans injection
* 14% stroke mimics !



Perte de chance pour le patient ?

[ Table 3 Comparison of outcomes by time epoch

Stroke mimics

Thrombolyse
de stroke mimics

CT

Spoke hospitals

MRI in
Hub hospitals 86% of cases

2005-2009, 2010-2014,
n = 86, (%) n =125, (%) p
8 (9) 25 (20) 0.030

9% puis 20%

Burton et al, Neurology 2017

2010-2014,
n = 331, (%) p

2005-2009,
n = 183, (%)

0 (0) 3(1) 0.175

0% puis 1 %



Analyse/post-traitement complexe

* En 2013: c’était un probleme
* MR RESCUE: software failure 42% of patients

e En 2019: ce n‘est plus un probleme
dans la plupart des cas
* Analyse automatisée
* Seuils bien définis

Kidwell et al, NEJM 2013
Albers et al, NEJM 2018



Patient instable ou agité

Evaluation de la collatéralité artérielle piale: scanner multiphase
Figure 2

Site of Occlusion Phase 1 Phase 2 Phase 3

Good
collaterals

Intermediate
collaterals

Poor
collaterals




Imagerie avancée: inutile ?

* Pas tous égaux face a l'ischemie...

« Bon candidat » « Mauvais candidat »



Pas tous égaux face a l'ischémie...

e Etude observationnelle PRE-FLAIR

— 516 patients DWI+, heure symptomes connue et <12h
— Intérét du mismatch DWI-FLAIR pour dater l'infarctus

Sensitivity Specificity PPV NPV

(95% Cl) (95% d) (95% Cl) (95% Cl)
Identification of patients\within 4-5 h of symptom onset
DWI-positive (n=516) 62% (57-67) 78% (72-84)  83% (79-88)  54% (48-60)
MCA (n=469) 63% (57-68) 79% (37-86)  85% (80-90)  53% (47-60)
MCA +NIHSS >3 (n=408) 64% (58-70) 81% (74-87)  87%(81-91)  53% (46-60)
MCA+DWI lesion =5 mL (n=280) 58% (51-66) 84% (75-90) 86% (78-91) 55% (47-63)

Taux de faux négatifs: 38%

Thomalla et al,

Lancet Neurol 2011




Impact of collaterals on the relationship between time
and penumbral tissue loss

* 30 patients avec reperfusion dans les 8h

Collateral Penumbral % Penumbral
quality tissue loss per | tissue loss
hour despite
reperfusion
Grade O 8.9 ml/h 27%
Grade 1 3.4 ml/h 11%
Grade 2 -1.5 ml/h -2%

(DWI reversal) (DW!I reversal)

* In patients with good collaterals, time to reperfusion accounts only
for a minor fraction of penumbra loss.

Jung et al, Brain 2013



Tissue is more important than time

 Selected patients with target mismatch (n=78), included in DEFUSE 2

[ Figure 1 Effect of time to treatment on the association between reperfusion and good functional outcome }
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Lansberg et al, Neurology 2015



Tissue is more important than time

* 0-12h (mostly <6h): HERMES Collaboration (N=1287)

mRS <2
ARD=20%
NNT=5.0

* 6-16h: DEFUSE 3 (N=182)

MRS =2
ARD=28%
NNT=3.6

« 6-24h: DAWN (N=206)

mRS <2
ARD=36%
NNT=2.8

Goyal et al, Lancet 2016; Albers et al, NEJM 2018; Nogueira et al, NEJM 2017



Tissue is more important than time

* 6-16h: DEFUSE 3

No.of Endovascular Medical Risk Ratio for Functional Independence P Value for
Subgroup Patients Therapy  Therapy at Day 90 (95% ClI) Interaction
functional independence (%)
Overall 182 45 17 g B 2.67 (1.60-4.43)
Time from stroke onset to randomization - 0.21
<O hr 50 40 28 —-— 1.43 (0.65-3.15)
9-12 hr 72 50 17 - O - 3.00 (1.35-6.68)
>12 hr 60 42 7 . 6.08 (1.64-69.93)
01 1.0 10.0 100.0
Medical Therapy Endovascular Therapy
Better Better
* 6-24h: DAWN
Subgroup Adjusted Difference between Thrombectomy Posterior Probability
and Control (95% Credible Interval) Benefit  Heterogeneity
Overall : . 2.0 (1.1to 3.0) >0.99
Interval between time that patient was last ! 0.22
known to be well and randomization :
6to 12 hr | - | 1.8 (0.4 to 3.4) >0.99
>12to 24 hr ' . 24 (1.1to0 3.6) >0.99
| | | | |
-1 0 2 4 6
- -
Control Better Thrombectomy Better

Albers et al, NEJM 2018; Nogueira et al, NEJM 2017



PICO 9: Benefit of MT according to advanced imaging patient selection: mRS 0-2

%

Study MT+BMM BMM OR (95% ClI) Weight
Perfusion or collateral imaging patient selection
EXTEND IA (2015) 25/35 14/35 = > 3.75(1.38, 10.17) 3.68
ESCAPE (2015) 87/164 43/147 i 2.73 (1.71,4.37) 16.64
SWIFT PRIME (2015) 59/98 33/93 = 2.75 (1.53, 4.94) 10.65
Subtotal (I-squared = 0.0%, p = 0.846) < 2.84 (2.02, 4.01) 30.97
No perfusion or collateral imaging patient selection
REVASCAT (2015) 45/103 29/103 = 1.98 (1.11, 3.53) 10.91
THRACE (2016) 106/200 85/202 L 1.55 (1.05, 2.30) 23.63
THERAPY (2016) 19/50 14/46 . 1.40 (0.60, 3.27) 5.09
MR CLEAN (2015) 76/233 51/267 L 2.05 (1.36, 3.09) 21.80
PISTE (2017) 17/33 12/30 = 1.59 (0.59, 4.33) 3.67
EASI (2017) 19/35 14/32 = 1.53 (0.58, 4.01) 3.94
Subtotal (l-squared =0.0%, p =0.916) <> 1.75 (1.39, 2.20) 69.03
Heterogeneity between groups: p = 0.021

| | | |

5 1 2 5 10

<« Favours BMM alone

Favours MT + BMM —

ESO-ESMINT Guidelines on mechanical thrombectomy. Turc et al, JNIS & ESJ 2019 (in press)



Better outcomes with advanced imaging patient

selection
Advanced imaging patient selection
EXTENDIA 70 71% 40% = > 0.31(0.08, 0.50)
SWIFT PRIME 191 60% 35% L 0.25(0.11,0.38)
ESCAPE 311 53% 29% B 0.24 (0.13,0.34)

Subtotal (--squared = 0.0%, p = 0.816) il 0.25(0.17,0.33)
ARD 25%; NNT=4 (3,0-5,9)

No advanced imaging patient selection

REVASCAT 206 44% 28% L 0.16 (0.02, 0.28)
MR CLEAN 500 33% 19% . 0.14 (0.06, 0.21)
THRACE 385 54% 42% i 0.12(0.02, 0.22)
THERAPY 96 38% 30% = 0.08 (-0.11, 0.25)

Subtotal (l-squared = 0.0%, p = 0.912) <= 0.13(0.08, 0.18)
ARD 13%; NNT=7,7 (5,6-12,5)

Heterogeneity between groups: p=0.011




Conclusions

Imagerie avancée = visualisation du cceur nécrotique +/-
pénombre ou collatérales

Peu chronophage
Fenétres horaires précoces:

— Thrombolyser moins de stroke mimics
— Sélectionner les meilleurs candidats a un traitement de reperfusion

Fenétres horaires tardives / heure inconnue:
— Imagerie avancée indispensable (thrombolyse, thrombectomie)
— Le tissu cérébral est plus important que le temps

« Time is brain, but collaterals set the pace »

Chaque patient a une horloge tissulaire propre, I'imagerie
avancée permet de la mesurer.



Oh, we got plenty of time !

Merci !

tfurc@aghu-paris.fr
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Evidence-based recommendations

Recommendations

- In adult patients with anterior circulation large vessel occlusion-related acute ischemic
stroke presenting from 0-6 hours from time last known well, advanced imaging is not
necessary for patient selection.

Quality of evidence: Moderate @D D, Strength of recommendation: Weak |, ?

- In adult patients with anterior circulation large vessel occlusion -related acute ischemic
stroke presenting beyond 6 hours from time last known well, advanced imaging selection is
recommended.

Quality of evidence: Moderate D@D, Strength of recommendation: Strong ™

ESO-ESMINT Guidelines on mechanical thrombectomy. Turc et al, JNIS & ESJ 2019 (in press)



