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Monaural auditory stimulation can be useful for identifying epileptic focus in patients with
mesial temporal lobe epilepsy : MEG studies.
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Fig. 1

Phase-locking factors (PLFs) in healthy controls (HCs), left and right mTLE patients obtained from
contralateral and ipsilateral Heschl's gyri. Time-frequency plots are shown in three groups as grand-
averaged data (A). The white rectangle represents the theta, alpha, and beta bands, respectively. In the
alpha band, right mTLE patients exhibited more decreased PLFs than left mTLE patients in response to
right ear stimulation (B). Contralaterality index (cLI) scores indicate right hemispheric predominance in all
groups except right mTLE patients (C). In the alpha and beta bands, right mTLE patients showed a
decrement of cLI scores in response to left ear stimulation and left mTLE patients showed a decrement of
cLI scores in response to right ear stimulation. Figures 1 and 2 are modified from Matsubara T, et al®.
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Time-frequency plots of phase-locking values (PLVs) in healthy controls (HCs), left and right mTLE
patients as grand-averaged data (A). White rectangle represents neural synchronization between the right
and left Heschl's gyri in the theta, alpha, and beta bands, respectively. PLVs in both left and right mTLE
patients were substantially reduced compared with those of HCs in the theta and alpha frequency bands,
irrespective of the side of ear stimulation (B). In the alpha band, PLVs in response to left ear stimulation
exhibited larger values compared with right ear stimulation in all groups.
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Fig. 3
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Phase-locking factors (PLFs) in healthy controls (HCs), left and right mTLE patients obtained from
contralateral and ipsilateral Heschl's gyri (HG). Time-frequency plots are shown in three groups as grand-
averaged data (upper row). Time courses of PLFs as average of 35-45 Hz oscillations are shown in each
group by each ear stimulation (middle row). Black lines represent the mean activity of contralateral HG,
while gray lines represent the mean activity of ipsilateral one. Contra-laterality index (cLI) scores are
presented for each group (lower row). HCs (blue lines) exhibited symmetrical contralaterality in response to
left and right eat stimulation. Left mTLE patients (red lines) exhibited decreased contralaterality in
response to right ear stimulation, and vice versa in right mTLE patients (green lines). Shaded areas
represent the standard error of the mean. Figures 3 and 4 are modified from Matsubara T, et al'.
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(A) The results of non-parametric clustering analysis in healthy controls (HCs). Regarding contralaterality,
one cluster in which contralateral Heschl's gyrus exhibited significantly higher phase-locking factors than
ipsilateral one was found around 40 Hz between 120-680 ms. (B) Repeated-measures ANOVA result for
contralaterality index (cLI) scores as the averages of the time-frequency window obtained from A. HCs
exhibited symmetrical contralaterality, but mTLE patients exhibited a disappearance of contralaterality.
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Summary

Monaural auditory stimulation can be useful for identifying epileptic focus in patients with
mesial temporal lobe epilepsy : MEG studies.

Teppei Matsubara, Naruhito Hironaga, Hiroshi Chatani, Takako Mitsudo, Taira Uehara,
Katsuya Ogata, Toshihiko Maekawa, Hiroshi Shigeto, Shozo Tobimatsu

Patients with mesial temporal lobe epilepsy (mTLE) often exhibit central auditory
processing (CAP) dysfunction. Monaural pure tone and 40-Hz auditory steady-state magnetic
responses were recorded to explore the pathophysiology of mTLE. Auditory pure tone function
was more pronounced in right mTLE patients compared with that in left mTLE patients as
well as healthy controls (HCs). Steady-state response revealed symmetrical hemispheric
contralaterality in HCs, while predominant contralaterality was absent in mTLE patients. Our
simple paradigms can provide useful information for localizing epileptic focus in mTLE patients
underlying CAP dysfunction. They also have the potential advantage to be applied to those
who lack concentration during recordings. Further studies are required to investigate the
precise relationship between CAP dysfunction and mTLE.
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