Extracranial Carotid Artery Disease is Associated with Reduced Ipsilateral
Brain Volume Through Reductions in Cortical Surface Area
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INTRODUCTION

RESULTS

> Extracranial carotid artery disease (ECAD) occurs when fatty
deposits, called plagues, clog the blood vessels that deliver | Pial Surface Area
blood to the brain and head.

> ECAD is predominantly evaluated clinically for stroke prevention,
but is increasingly recognized as a potential risk factor for
Alzheimer's disease (AD) and cognitive dysfunction [1-2]

> Understanding the relationship between ECAD and poorer
cognitive outcomes may shed light into preventive strategies
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> This study aims to elucidate ECAD's impact on Cortical FreeSurfer atlas and aggregated
neurodegenerative changes through the investigation of brain Volume for each lobe of the brain.
morphology using 3T magnetic resonance imaging
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Figure 4. Volume of the DMN decreases significantly with carotid stenosis severity
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Figure 5. DMN surface area significantly mediates 95% of the stenosis-volume
relationship ipsilateral to the side of stenosis. There is a small, insignificant
Figure 1. Cortical grey matter parcellations comprising the Default Mode Network || average direct effect (ADE) between stenosis and ipsilateral DMN volume. Similar
[5] and AD Signature [6]. Three orthogonal views of cortical parcellations are|'|findings were observed in the AD Signature. Cortical thickness did not
shown overlaid upon a T1-weighted reference image in MINI space. demonstrate significant mediation.
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Figure 5. Multiple linear regression models demonstrate demographic and
vascular risk / disease associations with ipsilateral DMN pial surface area and
thickness. Carotid stenosis was _independently associated with significantly lower
ipsilateral DMN pial surface area, but not thickness. No significant relationship

was observed for contralateral morphometrics. Abbreviations: HTN, hypertension;
HLD, hyperlipidemia; TIA, transient ischemic attack; CAD, coronary artery disease;
PAD, peripheral artery disease; CSVD, cerebral small-vessel disease severity.

CONCLUSIONS

> Extracranial carotid artery disease (ECAD) is associated with
significant ipsilateral brain volume loss, driven by lower surface
area in the Default Mode Network and AD Signature

> This relationship between ECAD and surface area is independent
of age, sex, and other vascular comorbidities like ¢cSVD

> The preferential ipsilateral association between carotid stenosis
and surface area may reflect a vascular-driven pattern of cortical
vulnerability

> These findings suggest surface area changes may be relevant for
understanding ECAD association with increased AD risk
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