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Introduction AVR Computation Classification Performance
® Global Burden: Stroke is a leading cause of 1o {[— Roc (AUC=O.7864)ROC B R E—
death and disability; ischemic cases (87%) ledt
cost the U.S. ~$56B annually.!!! o
e The Resource Gap: Life-saving early
interventions are often limited by a lack of Stage 1 Stage 2 Stage 3 Stage 4 2 06
specialized diagnostic infrastructure. Fundus image dataset High-contrast images Segmentation AVR computation % AUC 0.786
e Retinal Imaging: Fundus photographs offer a Figure 1: Pipeline for AVR Computation. 20.4-
non-invasive, low-resource alternative to Visualization of Synthetic Vessel Mask
CT/MRI via shared vascular pathways.!?! 02-
e Data Scarcity: Clinical datasets for Al
development are virtually non-existent and 1T | | | | |
difficult to share due to privacy constraints. N N " Flse ositive Rate " -
e Synthetic Solution: We model physiological Figure 4: ROC curve for arcade-based AVR
vascular changes during acute stroke to classification.
create a robust, patient-free synthetic
dataset for Al classifier training. Conclusion

e \We modeled physiological vascular changes

Aims ; to generate a robust, patient-free retinal
Synthesized

Real

dataset.
Stroke Biomarker.

e AIM 2: Synthetic Dataset using Diffusion
Modeling & Validation.
e AIM 3: Deep Learning Classifier Evaluation to

Figure 2: An example of a real and synthesized retinal vascular arcades. e This approach bypasses clinical data scarcity

Generative quality: FID 57.8, KID 0.0648 (validated on 2000 synthetic samples) and privacy barriers, providing a scalable

Validation of Conditioning Accuracy foundation for training stroke-specific Al
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Method & Analytlcs | X W e B datasets and extending this
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e We develop an automated pipeline to extract . e b o, | ¢ biomarker-conditioned generative
> ® ; . .
the AVR from retinal images. A threshold of 3., ° o B framework to other retinal image—based
AVR < 0.66 as a quantitative biomarker to 5|8 e .| 8 disease screening tasks.
identify high-risk vascular narrowing. 0 [ 0 oS A Peaalelles P47 ¢ | B
e We trained a generative diffusion model to SIRAML W 2 el 0 e
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Conditional AVR Mean of Conditional and Computed AVR

vessel masks and AVR.
e We trained a ResNet-34 classifier on the
synthetic dataset to detect stroke-risk patterns.
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Figure 3: Agreement between input conditional variable and computed AVR 2. ZhaoY, et al. Retinal microvascular changes in

from the synthesized retinal masks.
AVR correlation: Pearson r = 0.4399, Spearman p = 0.4400

subtypes of ischemic stroke[J]. Frontiers in Neurology,
2021.

e AIM 1: Arteriolar-to-Venular Ratio (AVR) as a



