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Multimodal AI-Augmented Radiomics and Spectral Doppler Ultrasound for Early Prediction of Preeclampsia
“From prediction to prevention: home placental monitoring + edge-AI → timed prophylaxis.”

Sunday Adetunji, MD, PhD (cand.)
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Background / Significance
Problem: Preeclampsia (PE) is a leading cause of 
maternal–fetal morbidity; clinic screening is episodic and 
often late.
Limits of status quo: UtA Doppler or biomarkers alone 
have modest screening utility and rarely change 
management in real time.
Inflection point: Multimodal AI (radiomics + spectral 
Doppler) and low-power edge compute now make at-
home placental monitoring feasible.
What’s missing: No prior system combines home 
ultrasound + on-device inference + closed-loop 
prophylaxis to move from prediction → prevention.
Equity: Home monitoring can extend high-quality 
screening beyond tertiary centers.

Objective 
From prediction to prevention: evaluate 
whether at-home placental monitoring with 
edge-AI that triggers/titrates aspirin can 
reduce severe/early-onset PE vs usual care.

Specific Aims 
1. Develop & validate a compact 
multimodal model (radiomics + 
UtA Doppler + maternal signals) 

with AUC, calibration, and 
decision-curve reporting.

2. Simulate closed-loop 
prophylaxis to estimate absolute 
risk reduction (ARR) and define 
actionable risk thresholds for a 

pilot study.


