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REPERFUSION CEREBRALE EN 2016
- QOcclusions distales: tPA 1V seul

-<4h30

- Occlusions proximales: tPA IV + thrombectomie
- |ésions limitées

- < 6h

- Occlusion proximale + contre-indication tPA

American Heart Association/American Stroke Association. Stroke. 2015; 46: 3020-35.
Recommendations de la SFNV 2015



ESSAIS CONTROLES THROMBECTOMIE

Table 1 Chamcteristics of endovascular thrombectomy trials

Proportion Onset
Onset to| treated to
arterial Mean Median  with General arterial Successful
access Age age MNIHSS NIHSS alteplase Vessel Imaging anaesthesia access rmevascularisation
Trial number window limits enrolled limits enrolled (%) Device occlusion| selection (%) (min) (mTICI 2bf3) (%e)
IMS 3 656 i] 18-82 69 =10 (or 8 17 100 Any Mot Mon-contrast i 35 208 41
9 if approved assessed CT
ooclusion)
MR CLEAM 500 6 =18 658 =2 18 89 Any ICA/MI/M2E CT + CTA 38 260 59
approved Al/A2
(82% stent
retriever)
ESCAPE 316 12 (84% =18 695 =B 17 T2 Any ICAMIIME CT+CTAS =] 200 76
<6 h) approved equivalent  mCTA
(79% stent  (all M2s) collateral
retriever, SCOrng
61% +-CTP
Solitaire)
EXTEMND-IA 7O 3] =18 69.4 Mo limits 15 100 Solitaire ICAMIME CT+CTA 36 210 86
+CTP
SWIFT 196 i] 1880 657 =8 17 100 Solitaire ICAM CT+CTA 37 224 88
PRIME (initialby +—-CTP or
18-85) MRI
REVASCAT 206 8 (90% 1880t 665 =B 17 73 Solitaire ICAM CT+CTA 6.7 269 66
<6 h) 1P

CTA, CT angiography; CTP, CT perfusion; ICA, intemal carotid atery; mCTA, multidetector CTA; NIHSS, Mational Institutes of Health Stroke Scale.



Multiparametric MRI
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Imagerie de I'ischemie cérébrale aigué

Ischémie ou hémorragie ? Autre pathologie ?
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Etendue du tissu encore a risque ?

Niveau d’occlusion artérielle ?

Risque hémorragique lié au traitement ?
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Meta-analyse Thrombectomie

n cOR (95% Cl)

PigE {FEEI’S} (Pinteucliﬁn o U'D?}
18-49 158 136 (0-75-2-46)
50-59 218 2-85 (1-72-4-72)
60-69 333 2.58 (1-49-4-48)
70-73 371 — 2.41 (1:55-3.74)
18-79 1080 —a 2-44 (1-70-3-50)
=80 1498 3.68 (1.95-6-92)
ASPECTS (Pinteraction= 0-29)
0-5 121 1.24 (0-62-2-49)
6-8 475 2:34 (1.68-3-26)
9-10 682 ————— 2-66 (1-61-4-40)
Alleplase in'.elar::inn=u'45.]

1090 —— 2-45 (1-68-3-57)
No 188 2-43 (1-30-4-55)
Stroke location (Persction=017)
ICA 274 3:96 (1-65-9-48)
M1 887 2:29 (1-73-3-04)
M2 94 1.28 (0-51-3-21)
Onset to randomisation (P;,eraction=0-10)
<300 min 1070 — 2-66 (1-83-3-87)
=300 min 208 1-76 (1-05-2-97)

Total 1278 2-49 (1.76-3-53)

10

—>
Favours control Favours intervention

Goyal et al Lancet 2016; 387: 1723-31




Taille de Vinfarctus: CT (sansiode) < IRM

Table 1. Reader Agreement by Modality With Scores

Dichotomized (>7 vs <7) and Trichotomized ASPECTS (0-4 vs

5-7 vs 8-10) Using Cohen x Statistic

x Value (95% Cl)

PValues to
Compare x

CT vs DWI

CT DWI :

Trichotomized scoring
Simple & 0.36 (0.18-0.55) 0.68 (0.53-0.83)
Weighted x 0.46 (0.28-0.63) 0.74 (0.62-0.87)
Dichotomized scoring  0.46 (0.26-0.65)  0.73 (0.57-0.89)

0.009
0.01
0.034

McTaggart et al Stroke 2015
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Score mRS a 90 jours

ROC Curves for mRS at 90 days = 3-6

Sensitivity

T
0.25 0.50 0.75

1 - Specificity

ROC Curve (Area)
DWI ASPECTS (0.7045)
= = = CT ASPECTS (0.5483)
— = — Onset to Procedure Time (0.5813)

Volume lésion

ROC Curves for DWI>=70mL

T |
0.25 0.50 0.75

1 - Specificity

ROC Curve (Area)
DWI| ASPECTS (0.9103)
= = — CT ASPECTS (0.8250)

— = — Onset to Procedure Time (0.6397)

McTaggart et al Stroke 2015




TDM perfusion

ASPECTS:10

Nécrose: 269 cc

Infarctus final: 300cc

Nécrose: CBF < 30 % tissu normal
Haussen et al Stroke 2016



Influence du logiciel de post traitement (CT)

Austein et al Stroke 2016



Cartographie de perfusion (IRM)

Raw TTP GVM TTP LDRWM TTP LNMTTP RLCFM TTP

12s

Raw Tmax GVM Tmax LDRWM Tmax LNM Tmax

Forkert N et al. AJNR Am J Neuroradiol 2013;34:1697-1703

standardisation necessaire
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AVC>70ml ?

Table 2. Impact of Recanalization on Outcome According to
the 70 mL DWI Lesion Cut Point

DWI<70 mL (n=213) DWI=70 mL (n=54)
Favorable outcome n=118 n=12
No recanalization 29101 (29%) 3/29 (10%)

OR=1.00 (ref) OR=1.00 (ref)

Recanalization 89/112 (79%) 9/25 (36%)

0R=9.61 [5.12-18.02]; | OR=4.87 [1.15-20.73];
P<0.0001 P=0.03

Tisserand et al Stroke 2016



Fenétre Thérapeutique
Pénombre ischémique: dynamique hétérogene
Extension fenétre  Limitation fenétre
therapeutique? thérapeutique?

Circulation
collatérale




Table 2.

Overall

Vitesse de croissance lésion & évolution

Thrombectomie<6h occlusion M1 ou Cl

Rate of Favorable Outcome According to Successful Recanalization Status and IGR Tertiles

No Successful
Recanalization (n=73)

19(26)

IGR tertiles, mL/h

<3.3 (n=55)
3.3-13.8 (n=56)
8 (n=55)

=13.
IGR per

8 (44)
9(32)
2(7)

1-SD (0.581)

increase

Olivot et al Stroke 2016

Successful
Recanalization (n=91)

49 (54)

23 (66)
14 (50)
12 (43)

<0.001

PValue Unadjusted OR (95% Cl)

<0.001

0.14
0.05

1.00 (ref)
0.47 (0.22-1.02)
0.23 (0.10-0.53)

0.54 (0.38-0.77)

Adjusted* OR (95% CI)

1.00 (ref)
0.51 (0.20-1.28)
0.30 (0.11-0.84)

0.60 (0.38-0.94)

IGR : initial DWI lesion growth rate



Evaluation circulation collatérale

1) Reperfusion précoce
2) Circulation collatérale

Evolution favorable

Kim SJ et al Ann Neurol 2014;76:356
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Pas de collatérales:

- Volume diffusion élevé _ .
- Evolution défavorable méme si recanalisation




Angio-TDM

Basal ganglia and

Sylvian sulcus ACA region Baseline MRI 24-hr MRI

MCA regions
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Nambiar V et al. AJNR Am J Neuroradiol 2014;35:884-890
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Phase 2 Phase 3

Phase 1

Site of Occlusion
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Menon et al Radiology 2015



Mismatch Diffusion/Hypersignal Vaisseaux Flair (FvH)

Initial MRI Follow-up MRI . , . ...
Ly R petite lésion initiale
SR - OB s - associé a mismatch
(459 | & 2459 : .
2 _ 3' s . diff/per
P G \g‘\

Legrand L et al AJNR 2015



Late
32.45-39.68 39.65-50.45 50.45-64.8s

(C) Collateral Grade: Good
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(D) Collateral Grade: Excellent

36.08-43.28 43.25-54.0s 54.05-68.4s

Images natives des

Sequences de perfusion

Kim SJ et al Ann Neurol
2014:76:356



Imagerie du thrombus

Lyse du Thrombus:

Localisation

Longueur

Circulation collatérale
Porosité du thrombus



FAIBLE EFFICACITE SUR LES OCCLUSIONS PROXIMALES

M2 M1 AC\

'mJ- l:

Recanalisation 1h ,

apres tPA IV

>M2: 75% ¥
M2: 38%
M1: 26% ) | ;
ACl: 8% \ |8

Del Zoppo et al. Ann Neurol. 1992; 32: 78-86.
Wolpert et al. AAINR Am | Neuroradiol. 1993; 14: 3-13.



Longueur du thrombus ,\‘ \'
L

Microbleeds

Naggara et al PloS One 2013
Thrombus > 8mm pas de recanalisation (rtpa IV) ou 14mm
Yan et al stroke 2016



Aspect du thrombus

-

e Visualisation directe du thrombus artériel

(mauvais pronostic tPA IV Kimura et al Stroke 2011, Rizenthaler et al J Neuroimaging 2015
Bon pronostic thrombectomie Bourcier et al AJNR 2015)

* Porosité du thrombus (ITDM ou IRM Gd) :

Efficacité tPA IV santos et al Stroke 2016



Conclusion

Multiparametric MRI
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Six-Minute Magnetic Resonance Imaging Protocol for Evaluation of Acute Ischemic Stroke
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