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Why Tau Matters



📈 Growing Dementia Burden; 
Microscopy Remains Manual & Late





NFTs as a Diagnostic Filter



🕸 Neurofibrillary Tangles – Powerful, 
but Not the Whole Picture?



Tau misfolding → NFT formation Actual dataset



Data: Rare & Carefully 
Controlled



2 150 Images • +10‑Year Curation • Strict Bias Controls

● Grayscale conversion to suppress colour cues

● 512×512 px, 100× oil objective → TIFF to NPY

● Augmentation confined to train split
● Dataset National Dementia BioBank, Mexico; shaped by cultural donation barriers

Grayscale



Model Setup & Baseline 
Metrics



Five CNNs – EfficientNet‑B0 Leads, All >90 % F1



Explainable AI (XAI)



XAI grids



XAI grids





‘Inverse Saliency’: Background Highlights 
Increase 📊 with Performance



Inverse‑effect frequency bar



Perturbation Test



👁🧱 Occluding Background Alters 
Predictions – But Interpretation ≠ 
Causation



Layer‑wise saliency

● EigenGradCAM across EfficientNet layers

● Granular to background

● Learnt not spontaneous



Ablation metrics



Example triple‑panel



Conclusions & Next Steps



Beyond NFTs → Non-Canonical Tauopathy Signals

● Solid but limited accuracy – EfficientNet-B0 tops; all 5 CNNs > 90 % on every metric.
● Saliency – High-F1 models spotlight non-canonical background rather than tangles.
● Ablation – Removing those zones flips labels (e.g., AD → FTD) / drops confidence ≈ NFT removal.
● Interpretation – May hint at neuropil threads or glial inclusions or spurious bias; expert 

confirmation essential.
● Next steps – Multi-site cohorts + GFAP / IBA1 stains, multimodal PET/MRI, stronger bias tests.
● Clinical role – AI proposes hypotheses; neuropathologists decide.

Background features: potential biomarkers or artifacts? Validation will tell.

Future work: Initial base encoder for full captioning report generation explainable pipeline.
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