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Vascular causes of dementia

Iadecola C. et al, Neuron 2013
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Intracranial Feature Extraction Tool (iCafe)
• Enables large vessel perfusion assessment from MR angiography (MRA)
• Features measured: Artery length, tortuosity, branch number, intensity



Proximal Arteries

Geometrical measurements

• Stenosis

• Radius

• Tortuosity

Distal Arteries

Flow related measures

• Distal artery length

• Number of branches

• Branch order

Distal artery blood flow



iCafe Measurements using TOF are reproducible

Chen et al, MRI, 2019



iCafe measurements track aging

Chen L et al, Neurobiol Aging, 2019

163 normal participants (56–85 years) from Cardiovascular Risk of Older Population (CROP) Study

iCafe indicates decreasing brain blood flow with age

• Decrease in distal vessel length

• Decrease in number of distal branches and branch order

• Increase in vessel tortuosity



Chen Z et al, Sci Reports, 2021

Association of iCafe measures with MoCA 

Also adjusted for age, carotid stenosis, use of hypertensives, systolic bp

iCafe measures are indicative 
of cognitive function

Subjects with asymptomatic carotid disease



iCafe measures are indicative of cognitive decline

Zhang K et al, MRI, 2023



iCafe measures are indicative of cognitive decline

Zhang K et al, MRI, 2023





ACT TOF MRA from Clinical Scans

Clinical MRI at different hospitals, different scanners and different MRI protocols 



ACT TOF MRA Challenges

• Differences in

• FOV

• Resolution

• Fat suppression

• Sequence 
parameters



AiCafe: Automatic centerline tracing

Chen L. et al, MICCAI 2021



Chen L. et al, MICCAI 2021

AiCafe: Automatic centerline tracing



AiCafe on ACT-MRA

• Clinical MRA with different resolution, coverage and signal intensity

• Needed manual correction

• Two readers corrected traces and labeled all AiCafe tracings

AiCafe tracings without correction



CorrectedUncorrected

Corrected MRA tracings



Results



Relationship of distal vessel length with age and education 
in ACT

R=-0.24, P<0.01

Higher total cerebral artery length was associated 
with lower age 

Higher total cerebral artery length was associated 
with higher number of years of education

R=0.33, P<0.001



Cognitive scoring in ACT: CASI IRT score

Study entry At dementia diagnosis
• Measure of cognition in ACT 

subjects

• CASI: 40-item global 
cognitive test, total score of 0 
– 100

• CASI IRT: Scaled CASI, 
approximately mean 0 and 
standard deviation (SD) 1

• We used CASI score closest 
to the date of clinical MRI 
scan

Ge Li et al, J Am Geriatr Soc. 2017 Dec; 65(12): 2627–2633. 



Distal PCA Length is related to Cognitive impairment

• Total distal artery length was not associated 

with cognition

• Our prior studies have also shown distal 

PCA length to be associated with cognition1 

1. Zhang K et al, MRI, 2023

Image Source: NeupsyKey

R=0.23, P<0.01



Cognition is related to age and education

• When examined in a multivariable regression, only age and education remained 

significant predictors of CASI scores.

R=-0.35, P<0.001 R=0.33, P<0.001



Conclusions

• Distal vessel length is lower with higher age in 
ACT

• Reduced blood flow to the brain

• Factors affecting cognition in ACT

• Age

• Education level

• (Posterior cerebral artery length)

• Clinical MRA non-ideal for iCafe measures

• Heterogenous protocols

• Research MRI scans ongoing

• Neuroimaging Core

http://drleasure.com
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