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ISCHEMIE (infarctus ‘blanc’) 

HEMORRAGIE 

Intra-parenchymareuse

infarctus ‘rouge’

Extra-parenchymateuse
Hémorragie sous-arachnoidienne

traumatismes

THROMBOSE

VEINEUSE

‘corticale’

‘superficielle’

‘profonde’

‘centrale’



Ischémie cérébrale aiguë

« fenêtre thérapeutique » pour traitement de revascularisation

hypodensité hypersignal FLAIR/T2

CT IRM / FLAIR



Imagerie morphologique 

FLAIRT2-FSE



Imagerie de diffusionFLAIR

Imagerie de diffusion (Diffusion-Weighted Imaging)



<6 heures
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Imagerie de perfusion (Perfusion-Weighted Imaging)



DWI 4 hours PWI 4 hoursFLAIR 4 hours FLAIR 24 hours





MTT CBV



Infarctus

Pénombre

« MISMATCH »



Type I mismatch

90-year-old women with aphasia and right hemiplegia on waking  ‘WAKE UP’ STROKE

FLAIR DWI



892 371

FLAIR (-) Diffusion-weighting (+) DWI-ADC map (+)

1 acute left MCA ischemic stroke *…

2 … onseted < 4 hours *

** *
892 371

FLAIR (-) Diffusion-weighting (+) DWI-ADC map (+)

**



Patients having (-) FLAIR and (+) DWI 
fall into the time delay for 

IV thrombolytic therapy set at 4h30   

YES

NO

Eligible for IV thrombolysis ?

*



Type II mismatch

Clinically
aphasia

Radiologically
infarction of the 
pars triangularis
of the inferior
frontal lobe 

90-year-old women with aphasia and right hemiplegia involving both limbs



Clinically
1/2plegia

Radiologically
Infarct of the 

PMA
with ‘sparing’ 

of the 
paracentral

lobule 

match for the upper limb

mismatch for lower limb

FLAIR DWI
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*
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MCA

PCA

*
*

ACA



I see a brain infarcted area
on DW images… 

…but…
… it does NOT (fully) match the clinical deficit

Where/which is the missing link ? 



necrosis

penumbra

Mismatch type 3

Imaging the penumbra

Mismatch type 2

Clinical/radiological
discrepancy



necrosis

penumbra

Diffusion-weighted imaging Perfusion-weighted imaging
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AVC ischémique aigu

Tricks and widgets for daily life



CTA phase 1 : arterial occlusion

CTA phase 2 : collaterals

CTA phase 3 : length of the clot

Perform TRI-phasic
CTA for collaterality

evaluation

Menon et al.   Radiology 2015; 275:510-517
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86-year-old patient with aortic valve replacement

2



target

‘entry’ point

CTA phase 1

CTA phase 2&3



« NCCT»

MPR MIP

86-year-old patient 
Left hemiplegia after aortic heart valve replacement 
by endovascular femoral approach
 ‘full’ of CA 
 heparin !  IV thrombolysis contra-indicated

3



« NCCT» CTA

after bolus IV re-injection of Xenetix®



AVC AIGU

SEMIOLOGIE PORTATIVE



Thrombolyse

Thrombectomie

Thrombolyse 

si <4h30 

NCCT

Thombectomie

si…



Caillot proximal

Caillot court

CTA



HEMORRAGIE ENDOCRÂNIENNE



Infarctus rouge



Hématome parenchymateux en TDM

H0 H6 J5 J30

60 90 60 40 30 20



Hématome parenchymateux IRM
Délai < 3 heures 4-24 heures > 48 heures 1 semaine 1 mois

Pondération T1 hypo/iso iso hyper hyper hypo
substrat du signal oxyHb oxyHb metHb IC metHb EC liquide EC

Pondération T2 hyper hypo++* hypo hyper hyper
substrat du signal serum déoxyHb déoxyHb metHb EC liquide EC

couronne hypo++*

* mieux mis en évidence par susceptibilité magnétique (séquence en écho de gradient) hémosidérine

EC=extracellulaire / IC=intracellulaire

eau

déoxyHb  hypoT2
metHb  hyperT1 hémosidérine  hypoT2

SANG frais en IRM  tout est compliqué



HEMORRAGIE SOUS-ARACHNOÏDIENNE



CT scan
IRM(-) (+)

Diagnostic (+) d’HSA1.



Angio-CT Angio-IRM Angiographie

Localisation de l’anévrysme causal2.



THROMBOPHLEBITE ENDOCRÂNIENNE



venous 

occlusion

draining veins

stasis

parenchymal damage

1 2 3



Pre-contrast Post-contrast

‘Signe du delta’



May 8th June 21th


