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Research on causal network characteristics of EEGs recording of patients with temporal lobe epilepsy by
domain granger causality analysis
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Abstract Objective: To analyze the excessive discharge of epilepsy by functional connectivity and causal network character of multi—
channel EEGs. Methods: EEGs of 16 channels were analyzed by frequency domain Granger causality. The y; of causal value between two
nodes was calculated, and DTF value was obtained by average. Causal network was built to calculate the BC measurements. BC
measurements were analyzed by K—means clustering to compare the change of BC measurements. Causal flow value of ictal periods was
calculated, and causal flow values of the node corresponding in interictal and preictal period were compared. Results: The advantage of the
energy distribution in ictal period of TLE was the delta frequency. The DTF value of delta frequency: interictal period 7.340 4+1.962 9,
preictal period 4.875 5 £1.054 1, ictal period 8.177+1.697 8, the normal group 2.159 1+0.556 1. Active nodes’ BC measurements of delta
frequency: interictal period 0.049 9+0.014 9, preictal period 0.046 9+ 0.009 5, ictal period 0.080+0.020. Active node’s causal flow value of
delta frequency: ictal period 0.686 4+0.303 7, interictal and preictal period of the corresponding region: 0.149 5+0.135 8, 0.117 4+0.064 8.
Conclusion: The connecting function of TLE group is significantly enhanced, as compared to the normal control group. BC of active
nodes in ictal period of TLE significantly increases, as compared to interictal and preictal period. Active nodes in ictal period of TLE are
the causal source while inactive nodes in ictal period of TLE are the causal sinks.
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Fig1 The average time—frequency analysis of 1 case of TLE inter—

ictal, preictal, ictal periods, and 1 case of normal control

group
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Fig2 The delta spectrum function connection diagram, connections
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Fig3 BC measurement comparison analysis of active/inactive nodes

in TLE interictal, preictal, ictal periods of the delta frequency
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Fig 4 Cause flow value analysis of active node, non active episodes
in ictal periods, and the corresponding nodes in interictal,

preictal periods
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