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Neuroadiological imaging

Brain MRI interpretation of ischemic lesions…
• 1) Cortical Infarct (Chronic ischemic lesions)
• 2) Small Vessel Disease
• 3) Silent brain ischemia

… in Taxinomisis Project
• Baseline Brain MRI

• Visual Inspection 
• Automated Segmentation

• Future perspective



1) Cortical infarct = anterior circulation



1) Cortical infarct = watershed infarct



1) Cortical infarct = small cortical infarct



1) Cortical infarct = posterior circulation 



1) Cortical infarct = Cortical micro-infarcts

Cortical ischemic lesions on magnetic resonance (MR) images obtained at 7 T 

Fluid-attenuated inversion recovery (FLAIR) images from a 57-year-old woman with a history 
of atrial fibrillation who presented with left-sided hemiparesis based on cortical ischemia in 
the right middle cerebral artery territory. 

Prevalence of cortical microinfarct on 
autopsy: 

• 62% in patients with a 
diagnosis of vascular 
dementia

• 43% in Alzheimer’s 
disease

• 24% in individuals aged 
around 75 years or 
older without a 
diagnosis of dementia 
before autopsy. 

• Affected individuals are 
estimated to have 
hundreds to thousands 
of cerebral 
microinfarcts

Brundel M et al. J Cereb Blood Flow Metab 2012

Chronic microinfarct 
with cavitation in 
the inferior parietal 
cortex

Neuropathology (>50 μm) 

An acute microinfarct 
in the midfrontal 
cortex

MRI 7 Testa



1) Chronic ischemic lesions

Cortical-subcortical FLAIR-hypointense and hyperintense  lesions



2) Small vessel disease (SVD)

White matter Hyperintesities
Of presumed vascular origin

Lacunar infarcts



2) Small vessel disease (SVD)

White matter Hyperintesities
Of presumed vascular origin

Lacunar infarcts



2) SVD= White matter Hyperintesities Of 
presumed vascular origin



2) Small vessel disease (SVD)

White matter Hyperintesities
Of presumed vascular origin

Lacunar infarcts



2) SVD= Lacunar infarct
Acute MRI scan  ~ 1 year later

Almost disappeared 

White matter hyperintensity 

Small CSF-containing lacuna



3) SVD= Silent Brain Ischemia



3) SVD= Silent Brain Ischemia

• After CAS, new DWI focal lesions were detected in 34/59 pts (58%) 
• Median number of lesions: 3 (range 1 to 23)
• Median volume: 0.35 cc (range 0.06 to 12 cc)
• Only two patients experienced a transitory ischemic attack in the ipsilateral hemisphere

Pre-CAS Post-CAS Post-CAS Post-CAS Post-CAS
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3) SVD= Silent Brain Ischemia

Gupta, Stroke 2016



Silent Brain Ischemia





Neuroadiological imaging

Brain MRI interpretation of ischemic lesions…
• 1) Cortical Infarct (Chronic ischemic lesions)
• 2) Small Vessel Disease
• 3) Silent brain ischemia

… in Taxinomisis Project

• Baseline Brain MRI
• Visual Inspection of chronic infarcts
• Automatic Segmentation

• Future perspective



Baseline Brain MRI of Taxinomisis project

Site Location Scanner
N of baseline 

studies

FCRB Barcelona Siemens Vida 3T 25

NKUA Athens GE SIGNA Explorer 1.5T 62

TUM Munich Philips Ingenia 3T 57

UBEO Belgrade Siemens Skyra 3T 115

UMC Utrecht Philips Ingenia 3T 37

USMI Genova Siemens Prisma 3T 24

FLAIR-DWI



1) Visual inspection: chronic infarcts

Consensus by two expert vascular neuroradiologist



Preliminary UBEO data (n=114) – Visual Inspection
47 chronic infarcts (38 asymptomatic)

25 cortical infarcts                                   6 lacunae basal ganglia                    16 lacunae deep white matter



Preliminary UBEO data – Visual Inspection
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Preliminary UBEO data – Visual Inspection
Higher prevalence of silent brain infarct in comparison to the literature

Vermeer SE, Longstreth WT Jr, Koudstaal PJ. Silent brain infarcts: a 
systematic review. Lancet Neurol. 2007 



Preliminary UBEO data – Automatic  segmentation

Automatic quantification 
of «white matter lesion of 
presumed vascular origin» 

lesion load 



Preliminary UBEO data – Automatic  segmentation

Semi- Automatic
Segmentation of chronic 
cortical and subcortical 

infarcts



Step 1 = Brain MRI data for risk stratification model

19

52
115    

brain



Step 1 = Brain MRI data for risk stratification model

   
Visual inspection score

Fazekas score 1-3 
Cortical_infarct_present 1-0

L_cortical_infarct 1-0
R_cortical_infarct 1-0

Posterior_cortical_infarct 1-0
Lacunar_infarct 1-0

Site of Lacunar Infarct L-R
Small subcortical infarct 1-0
Site of the small infarct L-R

 

Automatic WMHPVO score
Segmentation map of the cortical, 

subcortical, lacunar infarcts

(manually drawn two
expert neuroradiologist)

Excel file for each center

(software BIANCA)

19

52
115



Step 2 = Description of the Brain MRI data?

    

Carotid-plaque classification = active (cortical infarct) and symptomatic



Step 2 = Description of the Brain MRI data?

    

Carotid-plaque classification = active (cortical infarct) and asymptomatic



Step 2 = Description of the Brain MRI data?

    

Carotid-plaque classification = active (cortical infarct) and asymptomatic

Left active Left symtpomatic Right active Right 
symtpomatic

25 (22%) 9 (8%) 27 (23%) 4 (5%)

4 treated 6 treated 4 treated none



Future perspective

• Discuss the data analysis after sharing

• Find association of US and clinical data with status of the plaque at baseline



Thank you for your attention!

Simplicity Is The Ultimate Sophistication -  
Leonardo Da Vinci


