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Abstract:

Objective: To evaluate the efficacy of automatic spike detection system, we compared the dipole analysis between
automatic detected spikes and visual inspection ones.

Methods: A total of 10 temporal lobe epilepsy patients with hippocampal sclerosis were selected for this study. Long
term video EEG monitoring were performed in all patients. Computer based automatic spike detection system
checked digital EEG data, and pick up the appropriate spikes to cluster the spikes based on their morphology and
topology. One representative spike group was selected for single dipole analysis. The characteristics of representa-
tive spike groups and dipole analysis results were compared between automatic defected spikes and risual inspec-
tion ones.

Results: Nine out of 10 patients showed concordant spike selection between two methods. Automatic spike detection
system could not detect true spikes in one patient. The topography of Case 2 demonstrated single pole electrical
field over the spherical model. In Case 6, both system could detected the reliable spikes, which revealed the incon-
clusive dipole results due to poor signal to noise ratio.

Conclusions: Automatic spike detection system could be useful for most of the mesial temporal epilepsy with hip-
pocampal sclerosis. Because of the false negative spike detection by automatic system, visual check by experienced

EEG analysts must be required for correct EEG evaluation for the mesial temporal lobe epilepsy.
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. ., Visual spike
Automatic Spike analysis .
analysis
MRI ictal |total # of | # of analyzed dipole dipole Consistency of
Case # Age Onset . . . . o .

lesion onset | spikes spike localization | localization dipole result
1 18 14  L-MTS L-MT 359 37 L-MT L-MT +
2 57 24 L-MTS L-MT 332 16 midline F L-MT -
3 35 7 L-MTS  blt-M 1032 34 blt-MT bit-MT +
4 16 blt-MTS L-MT 798 41 L-MT+base | L-basetMT +
5 32 3 L-MTS L-MT 843 16 L-MTS L-MT +
6 1§ 5 R-MTS R-MT 340 8 inconclusive | inconclusive | inconclusive
7 37 20 R-MTS R-MT 781 20 R-MT+base | R-MT+base +
8 40 37 R-MTS R-MT | 1492 32 R-MT R-MT+base +
9 43 5 L-MTS L-MT 917 49 L-MT L-MT +
10 42 15 R-MTS R-MT 424 41 R-MT R-MT +

R: right, L: left, MT: mesial temporal, MTS: mesial temporal screlosis, F: frontal

Table 1 Interictal dipole analysis of MTS
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Fig. 1 Case 1: Typical mesial temporal sclerosis.
MRI showed right atrophic hippocampus with re
lative high signal intensity on FLAIR image. Left:
axial image, Right coronal image.
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Fig. 2 Typical medial temporal spike, topography, and

dipole location (Case 1).

A: EEG showed maximum positive amplitude was
recorded at T9.

B: Topography exhibited a dipole electrical field in
left anterior temporal area. ECD clustered in
mesio-basal temporal area.
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Fig.3 Case 2: Undetectable spikes by automatic spike
detector. EEG showed phase reversal at F7.
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Fig.4 Topographic map and dipole analysis of Case2.
There was single positive field over the scalp mod-
el. The ECDs were located in medial temporal
area.

Fig.5 Case 6: EEG showed relative low amplitude right
temporal spikes, phase reversal at Fp2. Dipole
analysis of these spikes revealed inconclusive
dipole result.
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