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Challenges in VCI > what’s your view?
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Challenges in VCI > my “word cloud”

diagnostic constructs 
of limited prognostic 

value

heterogeneity

missing biology no treatment

diagnostic 
constructs are 

categorical

deterministic concepts 
vs probabilistic 

processes
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Diagnosing and studying VCI

• take a step back on current criteria and markers
• what we can do today
• future perspectives

NINDS-AIREN criteria 1993

+

+

-

essence:
• establish clinical syndrome
• show vascular pathology
• assume no other causes

Vascular dementia: diagnostic criteria
NINDS-AIREN criteria
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more inclusive:

Gorelick, Stroke 2011

• acquired cognitive 
impairment

• vascular disease is a 
likely cause

carotid dissection > 
infarct small vessel disease

aneurysmal 

haemorrhage

aneurysmal 
subarachnoid 
haemorrhage • all VCI

• fundamental differences in
 etiology/biology
 treatment
 prognosis

Vascular dementia: diagnostic criteria

studying, diagnosing & treating VCI – current status

diagnostic info  

assumptions

treatment  ±- -
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58,456,872 42,326,548

Dx: VCI due to SVD

MRI & diagnosis VCI due to SVD
woman 83

MCI
woman 62

mild cognitive 
decrement

Dx: cognitive 
decrement due to SVD

7,285,493

Dx: Alzheimer’s disease with  
vascular component

man 75
dementia

43,033,373

woman 73
cognitively intact

Healthy volunteer 
research project

studying, diagnosing & treating VCI – current status

diagnostic info  

assumptions

treatment  ±- -
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VCI – what’s in a name….

VCI – what’s in a name….

Fortunately no AD..
This doctor knows what she is 

talking about..
Can I be treated?

What will the future bring?
……..

I checked everything
I followed the guidelines
Patient meets the criteria

My colleagues will understand 
my diagnosis

……..
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where is the 
“V”??

toward biological 
definitions of VCI
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VCI – developments

novel markers of 
disease processes

• genetics
• circulating biomarkers

• imaging markers

potential for novel imaging markers

(novel) VCI biomarker? consider biology, biomarker goal

Duering et al Lancet Neurology 2023

updated STRIVE criteria 

NIA-AA Revised Clinical Criteria for AD
• Core AD biomarkers
• Biomarkers that are non-

specific but important in 
AD pathogenesis

• Biomarkers of common 
non-AD co-pathologies

NIH-NCATS biomarker framework:
• Susceptibility/risk biomarkers
• Diagnostic biomarkers
• Monitoring biomarkers
• Prognostic biomarkers
• ……



19/09/2023

neuroscience & clinic of small vessel disease:
developments & translational gaps

Iadecola Neuron 2017

Iadecola Neuron 2017

Neurovascular coupling
BBB

pervivascular spaces –
brain clearance

Cerebrovascular reactivity

translational gap in small vessel disease:
opportunities for (7T) MRI 

Iadecola Neuron 2017
Neurovascular coupling

BBB

3D cardiac strain

pervivascular spaces –
brain clearanceapplication in SVD:

• early stages
• rapid development
• emerging patterns of differential 

vessel involvement – different 
diseases
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VCI – developments

novel markers of 
disease processes

• genetics
• circulating biomarkers

• imaging markers

novel markers of 
functional impact

• connectomics
• lesion pattern analyses

Markers of cognitive impact of vascular injury
diffusion MR

Reijmer, Neurology, 2013

Baykara, Annals Neurol 2016

peak width of skeletonized 
mean diffusivity [PSMD]

connectomics
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Markers of cognitive impact of vascular injury
lesion patterns – strategic lesions

Neurology 1993

mostly from case studies
comprehensive map 

lacking

lesion symptom mapping 
MetaVCI Map consortium - https://metavcimap.org/

aim: “to perform meta-analyses on strategic lesion 
locations for VCI using LSM.”

Approach: “integration of data from different cohorts
to increase sample sizes, to improve brain lesion 
coverage and support comprehensive LSM studies”

Weaver, Alz&Dem 2019
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lesion symptom mapping – MetaVCIMap.org

results:

lesion coverage 86·9% 
of brain voxels 
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results:
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lesion symptom mapping – MetaVCIMap.org

ongoing projects

ischemic stroke: multimodal injury markers

WMH: memory clinic (11 cohorts, 3525 patients)
• strategic WMH score based on four key tracts inversely correlated 

with cognitive performance

Coenen, Alz&Dem 2023

Biesbroek et al, in preparation

Challenges in VCI

diagnostic constructs 
of limited prognostic 

value

heterogeneity

missing biology no treatment

diagnostic 
constructs are 

categorical

deterministic concepts 
vs probabilistic 

processes
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VCI – opportunities

novel markers of 
disease processes

• genetics
• circulating biomarkers

• imaging markers

consider:
• mixed pathologies
• non-linear relations
• deterministic versus 

stochastic factors
• trait – state

VCI – opportunities

novel markers of 
disease processes

• genetics
• circulating biomarkers

• imaging markers

novel markers of 
functional impact

• connectomics
• lesion pattern analyses
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Vidi, Vici

thank you !


