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Introduction Aim & Purpose
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Epilepsy is a common neurological disorder affecting 65 million people worldwide of which Our study aims to determine the similarities and differences s e ﬁrmwaw 4 *‘\M@.@ﬁ: W TR {huﬂ“ﬁ@ﬁwm
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approximately 30% of people suffer from drug-resistant epilepsy. in electroencephalogram functional connectivity in focal _' syt e Wl A Mw-ﬁaﬁmw
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Patients with drug-resistant epilepsy continue to have seizures despite taking anti-seizure drug-resistant epilepsy patients with different seizure foci i w’i‘“;“"‘;:r“ww A A ASAY e Wﬂ e
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medications and are often subject to a lower quality of life. : : : : o . St v ey VAT e o nitons W | AN (Db
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Given the brain’s dynamic nature in excitability, functional connectivity can be leveraged as a tool patients, which could be useful for future development of e i i 1. e D A
to determine underlying networks and patterns in relation to the seizure focus. anti-seizure medications and therapeutics. Beginning of a Seizure

Methodology

Data Collection of Patient Sample Current | Previous Tools for Processing Used Alongside
19-channel electroencephalogram data (10-20 International System) was collected at Boston Medical Center. The Current Age Age at Seizure Onset Nu'mb.er OT Nu'mb‘er OT Number of Seizure E EG LAB an d B ra | N StO rm
electroencephalogram data was then cut to select seizure files kept below five minutes to ensure quick and smooth pre- Antiepileptic | Antiepileptic | Recorded at EMU
prOCGSSing and anaIYSiS. The patient Sample consists of 12 (8 males and 4 femaleS) focal drug-FESiStant epilepsy patients Medications Medications EEGLAB and Brainstorm are platforms for electroencephalogram processing_
from Boston Medical Center. Descriptive statistics of clinical variables of the patient sample are shown in Table . Mean 41.67 22 13 358 2 42 358 EEGLAB was used for pre-processing, while Brainstorm was used for source
Standard localization and analysis. The following were used inside EEGLAB and Brainstorm:
Seizure Types Seen Across Patient Sample Seizure Freedom Interval Duration in Patient Sample Seizure Laterality in Patient Sample . 11.96 14.59 1.51 1.83 3.92 . H : :
vP P P Y P Deviation e [CLabel: classifies brain components from non-brain components after
i Z Median 42.50 20.50 3.50 3.00 3.00 independent component analysis
w FocaBiateral Tonic conic k Minimum 25 00 7 50 2 00 0.00 0.00 e OpenMEEG: creates head model for source localization
e Focal Unaware Seizure [N oy ° . 1 1 ’
. ~ < Maximum 57 00 50.00 6.00 6.00 12.00 1emp:a:e ﬁnatgmy. Montr.eal |\I\/I|qu|”0|oglcal Institute’s ICBM152 2023b
S £ 1st Quartile 31.50 10.00 2.00 1.00 1.00 emplate based oh averaging IVin! scans y
ol ar S ' . 3rd " o1 ot 2150 25c 2 ot 3 5c e sLORETA: algorithm used for estimating source activity
reesimesirdfusreness Sere 0 o — rd Quartile : : : : : e Desikan-Killiany Atlas: brain atlas dividing the cerebral cortex into 34 regions of
c Nu;bmfp;ms:enw-lth;,-Mﬂfpe ' e Vesr m1-10Yesrs > 10Vears - Unknown Laterality Table I: Descriptive Statistics of Sample; Note: All Statistics Rounded to Nearest Hundredths Place interest (68 in Brainstorm for left and right)
General Use of Platforms Pipeline for Source-Spaced Functional Connectivity in Focal Drug-Resistant Epilepsy Patients
Upload Data from Epilepsy Edit Channel Locations and Re-reference the Data to Add Finite Impulse Re-reference the Data to Run Independent View Preprocessed Data to
Monitoring Unit to EEGLAB Delete Unwanted Channels Average Reference Response Filter Average Reference Component Analysis Upload to Brainstorm
— 1‘ : : Lower Edge of Frequency M : @
: Pass Band: 0.5 Hz - =i Sy T e ey e .
= { * TYXYIIY. o
igher Edge of Frequency
Pass Band: 50 Hz ' @ . @ @

OpenMEEG BEM
Head Model

Scalp: 1082 Vertices
Skull: 1922 Vertices
Brain: 1922 Vertices

Add Preprocessed Data to Co-register EEG Positions with Create Head Model in Source Compute Noise Covariance Obtain Sources from sLORETA Parcel ROls to Brain Using Compute Correlation Matrix
Brainstorm and Check Positions the Head Using 10-20 Points Localization Matrix From Data Algorithm in Brainstorm Desikan-Killiany Atlas

Images were collected from EEGLAB (top row) and Brainstorm (bottom row) or self-created (average reference).

Results

Fatient Seizure Focus
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Patient 11| Left Occipito-temporal

Patient 12| Left Fronto-temporal

Table IlI: Patients and Their Respective Seizure Foci
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Seizure foci and functional connectivity
matrices were then compared.

...m..

e

Howis

Discussion/Conclusion Future Directions

. C e . : : We will look at group-level analysis based on seizure focus localization and
There was a stronger functional connectivity in participants with temporal lobe epilepsy network connectivity in different states including interictal (sleep and

between the seizure fc.)cus. and ipsilatera.l frontalo nole as wgll as the contralateral frontal and | eft Tempo ral | eft Temporal awake stages away from seizure) and peri-ictal (stages before, during, and
temporal poles. We highlight the following participants to illustrate this: Pol Left POl Right after seizure). We hope these results can provide a roadmap and baseline

Ol€ X LE Ol€ X RIg for the processes and potential results these future steps might encompass.
Frontal Pole Frontal Pole

e Patient 2 has a right fronto-temporal seizure focus: the correlation between the right
temporal pole and the right frontal pole (0.33768), revealing strong ipsilateral frontotemporal

network connectivity. REfe rences
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