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Question

Can we predict anatomical appearance from 
genetic and clinical factors?

We predict entire follow-up MR images after observing a 
single scan using genetic and clinical information

Prediction of a Scalar Phenotype

MRI Prediction via Anatomical Change

All subjects with significant phenotype change
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• Given scalar measurement for longitudinal 
population of subjects

• Observe only the baseline of a new patient

• Goal: predict new patient phenotype at a 
later time

• Model change in phenotype with respect to 
age as average population change modified 
by a health profile 

• Use kernel-based regression to capture 
subject’s similarity to population in terms of 
genetics, clinical and baseline phenotype

Predict Healthy Anatomy

• Main model parameters: 𝛼𝑗 and  𝛽
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• Represent subject MRI as a deformation from an atlas
• Displacement moves voxel from atlas to subject image

• Get baseline scan of Alzheimer’s patient
• Train model on healthy subjects only
• Predict follow-up scans if patient had been healthy

• Right: example predicted healthy image
• Overlay: differences from real follow-up
• Ventricles would expand significantly less if the 

patient had been healthy
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Predict warps to follow-up image using 
external genetic and clinical information.

• Voxel warps are dense and not truly independent 
• Use PCA components as phenotypes

Experiments (ADNI)
• Predicted follow-ups look plausible
• Use volume overlap to quantify prediction
• Predict images via average age regression, and our full model
• Control measure: direct baseline to follow up registration 

Anatomical 
predictions look 
plausible, and 
are improved by 
use of genetic 
and clinical 
information

Experiments (ADNI)
• 800 subjects, various scalar 

phenotypes
• Predict phenotype via no change, 

average age regression, full kernel 
regression model

• Genetic and clinical information 
strongly improves results

Scan QR code or visit 
http://adalca.mit.edu/predict

for video 
presentation
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