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: Epilepsy, the common neurological disorder, affects 0.5 to

1% of populations. Although approximate 70% of patients
with chronic epilepsies have adequate control of seizures
by medication, the curative therapy for epilepsy is
epilepsy surgery. To complete remove of epileptogenic zone
1s the only way to achieve seizure freedom. Even current
imaging technique helps epileptologists and
neuroradiologists to identify cryptogenic brain lesion
preoperatively. The identification of epileptogenic zone 1is
still relied on the findings of intracranial records. In-
charge clinician will read through the chronic extra-
operative intracranial recording in which includes seizure-
onset intracranial electroencephalography (iEEG) activities
and responded brain EEG activities to cortical stimulation.
In the grand project, the research team will develop a
cortical stimulation system. The ideation of the device
development is to improve the user-friendliness of brain
mapping. With the developing device, there are several
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goals will be achieved. The first is to validate the
feasibility of “touch-screen control current delivering
subsystem” . Therefore, the safe and useful brain
stimulation parameters including stimulation
frequency/duration and stimulation train can be identified.
The second is to integrate conventional neuropsychiatric
tests with the cortical stimulation system to develop a
convenient tool for brain function mapping.

epilepsy, electroencephalography
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Abstract

Epilepsy, the common neurological disorder, affects 0.5 to 1% of populations. Although approximate 70% of
patients with chronic epilepsies have adequate control of seizures by medication, the curative therapy for
epilepsy is epilepsy surgery. To complete remove of epileptogenic zone is the only way to achieve seizure
freedom. Even current imaging technique helps epileptologists and neuroradiologists to identify cryptogenic
brain lesion preoperatively. The identification of epileptogenic zone is still relied on the findings of
intracranial records. In-charge clinician will read through the chronic extra-operative intracranial recording in
which includes seizure-onset intracranial electroencephalography (iEEG) activities and responded brain EEG
activities to cortical stimulation.

In the grand project, the research team will develop a cortical stimulation system. The ideation of the device
development is to improve the user-friendliness of brain mapping. With the developing device, there are
several goals will be achieved. The first is to validate the feasibility of “touch-screen control current
delivering subsystem”. Therefore, the safe and useful brain stimulation parameters including stimulation
frequency/duration and stimulation train can be identified. The second is to integrate conventional
neuropsychiatric tests with the cortical stimulation system to develop a convenient tool for brain function

mapping.

Key words: epilepsy, electroencephalography
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RATIONALE:

Thalamocortical network has been hypothesized to play a crucial role in the fundamental
pathogenesis underlying secondary generalization of focal seizures. This study aimed to
explore whether thalamic resting-state functional connectivity (FC) is altered in patients
with non-lesional neocortical epilepsy and with secondary generalization of seizures.
METHODS:

Resting-state functional magnetic resonance imaging (MRI) data were obtained from 16
patients with focal neocortical seizures and 16 healthy controls. All patients had normal
structural MRIs and were categorized into benign epilepsy for receiving monotherapy and
limited numbers of generalized convulsions. Whole-brain voxel-wise analyses were applied
to extract the thalamic resting-state functional networks. The altered FC pattern in epileptic
patients was evaluated in comparison to normal subjects.

RESULTS:

Compared to the healthy controls, the left inferior temporal gyrus, left middle frontal gyrus,
right inferior frontal gyrus (triangular part), and right superior frontal gyrus (dorsolateral)
exhibited increased FC with the thalamus (p<0.05, AlphaSim corrected, cluster size>54) in
the patients with SGNS. The right insula and right median cingulate and paracingulate gyri
exhibited decreased FC with the thalamus (p<0.05, AlphaSim corrected, cluster size>54).
CONCLUSIONS:

Even our patients have rare generalized seizures, their thalamo-default mode network still
has certain degrees of anomaly. These results highlight the functional importance of the
thalamus in epilepsies.

FIGURES:
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Regions MNI coordinate Peak t-score Number of voxels
Temporal_Inf_L -45, -12, -27 3.4418 62
Temporal_Mid_L -36, 6, 36 3.0978 68
Frontal_Inf_Tri_R 33,18, 21 4.4268 71

Frontal_Sup_R 18, 48, 48 4.6186 104

Insula_R 36,6, 12 -4.2155 76

Cingulum_Mid_R 6, -39, 39 -3.3348 82
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RATIONALE:

Thalamocortical network has been hypothesized to play a crucial role in the fundamental
pathogenesis underlying secondary generalization of focal seizures. This study aimed to
explore whether thalamic resting-state functional connectivity (FC) is altered in patients
with non-lesional neocortical epilepsy and with secondary generalization of seizures.
METHODS:

Resting-state functional magnetic resonance imaging (MRI) data were obtained from 16
patients with focal neocortical seizures and 16 healthy controls. All patients had normal
structural MRIs and were categorized into benign epilepsy for receiving monotherapy and
limited numbers of generalized convulsions. Whole-brain voxel-wise analyses were applied
to extract the thalamic resting-state functional networks. The altered FC pattern in epileptic
patients was evaluated in comparison to normal subjects.

RESULTS:

Compared to the healthy controls, the left inferior temporal gyrus, left middle frontal gyrus,
right inferior frontal gyrus (triangular part), and right superior frontal gyrus (dorsolateral)
exhibited increased FC with the thalamus (p<0.05, AlphaSim corrected, cluster size>54) in
the patients with SGNS. The right insula and right median cingulate and paracingulate gyri
exhibited decreased FC with the thalamus (p<0.05, AlphaSim corrected, cluster size>54).
CONCLUSIONS:

Even our patients have rare generalized seizures, their thalamo-default mode network still
has certain degrees of anomaly. These results highlight the functional importance of the
thalamus in epilepsies.
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Regions MNI coordinate Peak t-score Number of voxels
Temporal_Inf_L -45, -12, 27 3.4418 62
Temporal_Mid_L -36, 6, 36 3.0978 68
Frontal_Inf_Tri_R 33,18, 21 4.4268 71

Frontal_Sup_R 18, 48, 48 4.6186 104

Insula_R 36,6, 12 -4.2155 76

Cingulum_Mid_R 6, -39, 39 -3.3348 82
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