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This case was special because it allowed us to investigate the developing brain of a 10-11yr old patient using electrodes, in a format similar to EEG



Background

• Electrocorticography (ECoG)

• Patients with intractable epilepsy

Summer project: 
Case study investigation of  neurophysiological development in 
the left parietal, temporal, and occipital lobes during resting 
state and language task, collected 1.67 yrs apart

• Resting state (RS) data & task data collected
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ECoG similar to EEG, but placed directly on surface of brain, and so has higher temporal and spatial resolution
Invasive procedure, it is restricted to use in the clinical setting
All of our patients; the grid is placed prior to the resection of the epileptic focus and removed during the surgery
Typical recording session (prior to surgery, when grid is still in place), RS & task
Several RSN that are more active when the brain is in a relaxed, conscious state than when the brain is performing a task
Common theme of investigation in our lab
Using ECoG to measure developmental changes in brain signals in the left parietal, temporal, and occipital lobes during resting state and during a picture naming language task; this data was recorded from two sessions, spaced 1yr and 8mon apart, for a pediatric patient
Left, language production and processing



Project 
Introduction
• ECoG data from left

parietal, temporal, 
occipital lobe

• Analysis broken 
down into six 
frequency bands

High Gamma
(70-200Hz)

Gamma
(30-70Hz)

Beta
(13-30Hz)

Alpha
(8-13Hz)

Theta
(4-8Hz)

Delta
(0-4Hz)

• Measure differences in 
activity & connectivity 
by Brodmann Areas for 
1st and 2nd visit

https://s-media-cache-ak0.pinimg.com/564x/94/cb/3a/94cb3a635ee6ff81cdc7b3f093e18fc0.jpg
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The format of the ECoG electrodes that is often used in our lab is an 8 x 8 grid of electrodes
Each electrode records a summated signal across a wide freq range
For analysis purposes,

Overall, the goal of my project was to analyze the differences in activity of and connectivity between of various regions of the brain
Would group electrodes according to pertinent brain regions




First visit
 Resection under electrodes 5, 13, 21

Second visit (1.67yrs later)
Resection under electrodes 9, 10 
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for this particular patient, based off CT scan and coordinate system



Experimental Analysis

Activity

• Power = (Amplitude)2

Connectivity

• Pearson’s Correlation
• Relationship for 

amplitude & phase of  a 
signal

• Phase-Locking Value 
(PLV; Lachaux et al. 
1999)
• Relationship for phase of  

a signal
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Measures I am using to analyze the difference between brainwave frequencies for the first and second visit are activity & connectivity
A high correaltion would be…
These measures are implemented in both the RS and Language task 




Resting State Power Spectra
For 1st and 2nd Visit

Middle temporal gyrus (21) 
& inferior temporal gyrus (20)

Middle temporal gyrus (21) 
& fusiform gyrus (27)
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Brief overview of results
Power spectral analysis images, divided by Brodman Areas
Visit 1 RS, Visit 2 RS
Don’t see as close of an association between inferior & middle, might indicate developmental changes in Brodmann area activity synchronizaiton





Resting State Correlation Plot
Difference between 1st and 2nd Visit

High Gamma (70-200Hz)Gamma (30-70Hz)



Resting State PLV Plot
Difference between 1st and 2nd Visit

Gamma (30-70Hz) High Gamma (70-200Hz)



Future Analysis

• Connectivity plots for Task data
• Difference between Brodmann Area connectivity for 

six frequency bands

• Bar plots & T-tests
• To explore significance of  differences between 1st and 

2nd visit Task data
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across channels 
(StimOn-ISI)/max(StimOn-ISI)
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