
RVI was significantly lower in AD across the entire 47° ROI (p < 0.001) compared to controls.
This remained consistent across each of the four quadrants (SN, ST, IN, IT) within the 47° ROI.
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CONTACT

•  Many diagnostic tools for 
Alzheimer's disease (AD) 
are costly and invasive.1,2 

• Microvascular dysfunction 
may play a key role in AD 
pathogenesis.3,4

• The retina provides a 
noninvasive window into 
cerebral vasculature.5

• Prior retinal metrics remain 
heterogeneous across 
studies (e.g., tortuosity, 
density, fractal dimension)6-

8

•  No standardized retinal 
vascular biomarker has 
been established for AD.

PURPOSE:

• In this study, we investigate 
retinal vascularity index 
(RVI) in AD and controls to 
evaluate its potential as a 
noninvasive biomarker for 
AD.

Study Design: Cross-sectional case control 
study.

• Undilated ultra-widefield (UWF) 
color fundus images (California, 
Optos) from AD and control eyes.

•  Images uploaded to Comprehensive 
Ocular Imaging (COIN); 
Segmentation performed by trained 
graders 

• Network (COIN; 
https://ocularimaging.net/project-rvi/ 
hihg9/show) for semi-automatic image 
segmentation.9

• 47° region of interest (ROI) equal to 5 
disc diameters (DD) centered on the 
optic disc.

• Quadrant-based analysis was 
performed via COIN (superonasal 
(SN), superotemporal (ST), 
inferonasal (IN), inferotemporal (IT)).

• 83 eyes from 58 
individuals with AD and 
89 eyes from 55 
cognitively normal 
controls.

•  The AD cohort was older 
(p = 0.042), had lower 
Mini-Mental State Exam 
scores (p < 0.001).

• Individuals in the AD 
cohort had a lower RVI 
across the entire 47° 
ROI and within each 
quadrant (SN, ST, IN, 
IT).

• Receiver operating 
characteristic (AUC = 
0.78) indicating moderate 
discrimination. (sensitivy 
0.67, specificity 0.81)

• Intraclass correlation 
coefficient (ICC = .803)

• We observed a decreased 
RVI in AD compared to 
cognitively normal 
controls.

• As RVI represents cross-
sectional area of an artery 
to that of a vein, a low 
RVI indicates narrower 
arteries, wider veins or a 
combination of both.

• RVI represents a potential 
noninvasive marker to 
assess retinal vessel caliber 
on UWF images.

•  Prospective studies may 
further assess the potential 
clinical utility of RVI as a 
biomarker in AD.

• RVI is unlikely to serve as 
a standalone diagnostic 
metric at this time and may 
be better suited as a 
complementary tool within 
a multimodal imaging 
framework.
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