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Does scalp EEG reflect ECoG-confirmed signatures of spreading
depolarization?

Data

Linked recordings

8 stroke patients,
19 scalp EEG, 8 ECoG

Expert ECoG labels

SD events

Recording blocks

Start/stop annotations

Preparation

EEG preprocessing
Filtering - resampling
Artifact masking - ICA

Analysis windows

SD peri-event + controls

Features

Frequency-domain
STFT - band power
Spectral entropy

Temporal features

Raw waveforms
WAVEFRONT envelopes
and suppression traces

Evaluation

Feature analysis

Clustering - Band power

Classification
CNN1D - LSTM
Transformer - MLP-AE

Held-out-patient testing

ROC-AUC - PR-AUC
BA - F1
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Feature Extraction STFT®: 2s segments, 50% overlap, channel-averaged

—— power at 80Hz sampling
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1hr SD event windows; 760 recording hours, WAVEFRONT?: 6 EEG chan nellsdx 5 bands x 2 features;
522 SD events, 925 windows 60 traces, sampled every 10s
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Feature Analysis — Clustering

PC2 (3.2% variance)

PC2 (3.2% variance)
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Most patients don’t show clean separation between SD & non-SD clusters

PC1 (25.8% variance)
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Feature Analysis — Band Power Difference

STFT band power features
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Classifier Performance
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Model (AUROC)
CNN1D (0.533)
LSTM (0.553)
Transformer (0.552)
MLP-AE (0.536)
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Method F1 TPR FPR
CNN1D 0.338 0.418 0.410
LSTM 0.347 0.417 0.367
Transformer 0.382 0.477 0.416
MLP-AE 0.417 0.568 0.526

WAVEFRONT Delta

0.675 0.531 0.018

Band
w— Near-DC

Delta
we Theta
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0.0000

0.0025

0.0050 0.0075 0.0100 0.0125 0.0150
False-positive rate
WAVEFRONT Algorithm

0.0175 0.0200

Classifiers performed near chance; WAVEFRONT reduced false positives, but sensitivity remained limited.

- BIOCOMPLEXITY
LI U ‘/A INSTITUTE



Does scalp EEG reflect ECoG-confirmed signatures of spreading
depolarization?

No conclusive evidence for our patient cohort
Using the features tested

Future work

Build synthetic models to better understand SD dynamics
Incorporate mechanism-informed feature extraction for SD detection
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Thank you!

Aniruddha Adiga
aniruddha@virginia.edu
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