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Quantitative Analysis of the Difference Among
Variety of Cognitive Functional Indices Before
and After Surgery of Temporal Lobe Epilepsy
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of Epilepsy and Neurological Disorders, Japan
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Institute of Epilepsy and Neurological Disorders, Japan
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Surgical treatment of temporal lobe epilepsy (TLE) usually leads
to a good seizure control. Post-surgical cognitive impairments,
however, are still needed to be assessed. Our studies were focused
on the detailed evaluation of memory and language-related
functions before and after surgery.

WADA test, prolonged video-EEG monitoring. and imaging
examination using magnetic resonance imaging (MRI) and single
photon emission computed tomography (SPECT) were conducted
for 211 adult patients with TLE in Shizuoka Institute of Epilepsy
and Neurological Disorders in Japan. Left or right selective
amygdalohippocampectomy (SAH) was performed based on the
diagnosis. All the patients had cognitive tests before and two years
after surgery. The effect of disease and the effect of surgery were
statistically analyzed.

In preoperative examination, the patients with TLE had lower
scores in verbal functions compared to the norm. Non-verbal
functions were relatively preserved. In 2-year postoperative
examination, around 90% of patients had no seizure or very rare
seizures only. In cognitive measurements, attention, concentration,
and verbal and performance intelligence quotient (1Q) significantly
improved postoperatively. Postoperative changes in memory
function were different, depending on the side of surgery. Patients
with left SAH showed selective decline in verbal memory, while
visual memory was preserved. Palients with right SAH showed
better or preserved verbal and visual memory.

TLE affects the cognitive brain function especially in verbal
domain. Surgical treatment greatly improves seizure outcome and
non-verbal cognitive functions. Surgical treatment in the tanguage
dominant hemisphere mildly affects the verbal memory function,
while verbal IQ improves.
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Neural connectivity between basal temporal and posterior language areas
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(Purpose) Basal temporal language area (BTL) is known to have some function in the semantic processing
of language according to the previous studies. Cortico-cortical evoked potential (CCEP) is a unique tool to ex-
plore neural connections in vivo in human. We investigated the neural connectivity between BTL and poste-
rior language area (PL) by using CCEP. (Subject & Methods) Four patients with intractable epilepsy who
underwent presurgical evaluation with subdural electrodes were examined. All patients were right handed
and left language dominant was confirmed by WADA test. For CCEP recording, we directly stimulated on,
and recorded responses from BTL and PL, determined by functional mapping. (Results) Bidirectional connec-
tion between BTL and PL was detected in all patients. The mean latency of the first negative peak (N 1) was
earlier at BTL (31.8-41.0 ms; mean 351 ms) than at PL (39.6-73.2 ms: mean 52.3 ms). The mean voltage be-
tween N 1 and the following positive peak was higher at PL (111-1138 pV : mean 420 uV) than at BTL (56-237
uV:mean 112 uV). More electrodes at PL (99 electrodes) responded than those at BTL (33 electrodes). (Con-
clusion) We revealed the bidirectional connection between BTL and PL, though not even. The latency of N 1
both at BTL and at PL was so late that it was probably mediated by multiple synaptic transmissions in the lan-
guage system.
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