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Memory Aging & Cognition Centre (MAC

4 Themes focusing on |
phenotype of dementia & cognitive
Impairment due to neurodegeneration and
cerebrovascular disease

Collaboration of NUHS, NUS, A*STAR and

other institutions in Singapore
St Lukeos -NUSENRII |, Duke

and internationally
Kingbs London, Oxford, UCLA, Ut
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Memory Aging & Cognition Centre

Biomarker Discovery & Mechanisms of Disease
Mitchell Lai, Peter Wong, Sze Siu Kwan

Neuroimaging Theme
MRI : Helen Zhou, H Vroomans
Retinal : Wong Tien Yin, Carol Cheung

Clinical Theme
Christopher Chen, NV Ramani

Epidemiology Theme
NV Ramani, CY Cheng, TY Wong

Funded by the NMRC 20103 (Centre Grant) and
renewed for 201-37 (NUHS Centre Grant)
and 20172022 (NUHS Centre Grant)
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Neuroimaging Methodologies for
Cognitive Impairment and Dementia

Structural Imaging
CT
MRI
MRA
DTI
Functional Imaging
PET
SPECT
fMRI
Molecular Imaging
PET



Imaging Methodologies for Dementia

Structural imaging may be helpful in identifying
particular causes of dementia

Al zheil mer 0s Di sease

cortical and hippocampal atrophy
Frontotemporal Dementia

asymmetrical frontal / temporal atrophy
Vascular Dementia

Infarcts and vessel occlusion
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LARGE-VESSEL INFARCT DEMENTIA
Hippocampal infarct T 2N

Right cortical infarct

Vertebral artery occlusio




Cerebrovascular Contributions to
Cognitive Impairment and Dementia

Vascular pathology is highly prevalent in elderly people

Vascular contributions to cognitive impairment and dementia
In later life are important

Evidence that vascular risk factors (hypertension, diabetes,
and hypercholesterolaemia) increase the risk of
Al zheil mer 6s Di sease uggest
potentiating or even triggering neurodegeneratlve disease

Many people with dementia have mixed pathology
(commonly AD and cerebral small vessel disease)

Vascular pathology can be additive with AD pathology In

Impairing cognitive function and increasing the likelihood
of dementia

CoEN, Lancet Neurology 2012



The Importance of Covert Stroke

Overt stroke 1s what most often demands
attention and consumes resources

However, advances in neuroimaging have show
that more needs to be learned about covert
vascular disease that erodes brain structure a
function In less dramatic ways

These MRI findings are common In the elderly and
not benign

Need to identify etiologic risk factors so that they be
prevented with preservation of brain function



Imaging Biomarkers of Vascular Cognitive

Disorders

Cortical Infarcts
Lacunar Infarcts
White Matter Lesions
Atrophy

DTI

Cerebral Microbleeds

Intracranial Stenosis
Retinal Imaging

Amyloid Imaging



Microinfarcts : Important but previousl
Invisible during life

systematic review autopsy studies
 cystic or gliotic
« 100-200 pm to a few mm

prevalence:

« Alzheimer’s - 43%

« vascular dementia — 62%

* non-demented elderly — 24%
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Religious
Orders Study

Probability dementia:
AD + vascular pathology
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— No Infarcts
Macroscopic Infarcts, No Microinfarcts
- Macroscopic Infarcts & Microinfarcts

1.0 15 20 2.5

Summary Measure of AD pathology

Arvanitakis et al Stroke 2011



Review

Cerebral microinfarcts: the invisible lesions

Eric E Smith, Julie A Schneider, JoannaM Wardlaw, Steven M Greenberg

Lancet Neurol 2012;11:272-82  The association between small but still visible lacunar infarcts and cognitive decline has

Until the advent of high
field strength 7T MRI




Cortical Microinfarcts are Visible on 7T MRI

van Veluw JCBFM 2013



Cortical Microinfarcts also Visible on 3
MRI

Three cortical microinfarcts detected in 70 year old male with
vascular cognitive impairment
Depicted are a 3D T1 (A), FLAIR (B), and T2 (C) image

27% of 7T detected CMIs also seen on 3T
87% of 3T detected CMIs also seenon 7T



The Importance of
Funding Academic
Meetings

2nd Translational Strategies for Therapeutics Discovery in Dementia
Date : 1 February 2013

Venue : NUS Centre of Life Sciences Auditorium Level 1

Time Speakers Presentation Topics
0800 - 0830 hrs Registration

Chairperson : A/Prof Christopher Chen
0830 - 0835 hrs A/Prof Christopher Chen Introduction

0835-0930 hrs

Prof Duk L.Na

Plenary Lecture 1 - Prediction of PiB Negative Subcortical
Vascular Dementia Using Clinical And MRI Variables

0930 - 1000 hrs

Dr Helen Zhou

Predicting regional neurodegeneration from healthy
functional connectome

1000 - 1030

Dr Kamran lkram

Association of Retinal Imaging with Neurcimaging and
Cognition

1030 - 1100 hrs

Coffee break

Chairperson :

Prof Carlos Ibanez

1100 - 1130 hrs

Dr Andrea Lim

Animal and Cell Culture Models of Alzheimer's Disease

1130 - 1200hrs

Dr Mitchell Lai

Genome wide microarray approaches toward biomarkers
discovery in dementia

1200\ - 1300 hrs

Lunch break

Chairperson :

Prof Barry Halliwell

1300 - 1400 hrs

Prof Paul Francis

Plenary Lecture 2 - Neurochemical studies of dementia:
clues for new biomarkers

1400 - 1430 hrs

A/Prof Newman Sze

Degenerative protein post-translational modifications in
human disease and ageing

1430 - 1500 hrs

Coffee break

Chairperson : Prof David Townsend

1500 - 1600 hrs

Prof. Geert Jan Biessels

Plenary Lecture 3 - Imaging cortical microinfarcts and
cerebrovascular lesions

1600 - 1630 hrs

Dr Qiu Angi

Cortical Atrophy and White Matter Lesions in Vascular
Cognitive Impairment : Preliminary Results from the Memory
Aging & Cognition Centre Harmonisation Study

1630 - 1700 hrs

Dr Chuang Kai Hsiang

Development of Arterial Spin Labeling Perfusion MRI for
Translation Study of Dementia

End of Conference




Clinical Significance of
Cortical Microinfarcts

238 consecutive patients (7/2%1 years, 49%
men) from a memory clinic In Singapore
between December 2010 and September
2013.

All patients underwent extensive neurological
and neuropsychological testing and 3T MRI
on the same day

Cortical CMI rating criteria were adapted
from a previous study at /T MRI.

Van Veluw et al (2015)



Cortical Cerebral Microinfarcts

Three cortical CMIs on the 3T MR images of a 63-year old Singaporean male with
nY DV eEgditivelimpairmentno GHPHQWLD

Depicted are a 3D T1 (A), FLAIR (B), and T2 (C) image.

This patient had 32 cortical CMIs, of which 3 are captured in these images (arrows).

Van Veluw et al (2015)



