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Introduction
• Computational models of SD have predominantly focused on detection 

algorithms on ECoG and scalp-EEG datasets

• Virtual Patient paradigm[1] can provide a testbed for developing 
personalized strategies towards therapy and intervention

• Synthetic models of SD[2] will need to account for structural variability, 
underlying biophysics, as well as signal characteristics

How do we make meaningful advances towards a synthetic model for 
cortical spreading depolarization?



Methods – Overview of the Pipeline



Results – 1. Structural Representation
Structural MRI data was transformed[3] into a triangulated mesh so that wave propagation respects geodesic distance

Delaunay flipping removes obtuse triangles that result in negative weights for tangential differential operators



Results – 2. Spreading dynamics
Two variable reaction-diffusion on excitable media with inhibitor (FitzHugh – Nagumo model) [4] used for dynamics

~4.8 mm/min propagation speed. Reaches 52mm geodesic and 765mm2 depolarized area by 520s



Results – 3. Virtual ECoG (16-contact subdural grid)
All 16 contacts show a complete waveform – arrival, 1-4.5min plateau and recovery.

Spontaneous activity depression reaches ~25-28%



Conclusion & Future Research
• Current model is phenomenological and capable of producing plausible 

ECoG observations
oHighlights parameters and assumptions that can significantly affect observed 

dynamics

• Comprehensive calibration yet to be performed 
oRequires skull conductivity, dipole gain, and contact impedance to be treated as 

separate parameters

Next steps: Improve calibration and create consistent scalp-EEG
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