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ABSTRACT: Up to 5% of people in the world may have at least one seizure in their lives and about

1% is suffered from seizures hindering their daily life. Although the seizures can be suppresses by
adequate medication for about 80% of them, the residual 20% are not affected by the drug. The
effective treatment for these patients of drug-resistive epilepsy is a surgical treatment to remove the
“epileptogenc focus”.

The current localization accuracy of the epileptogenc focus is not good and thus the extirpation of focus with
significant margin causes the removal of normal brain and leads to the severe aftereffects such as restricted
vision, motor dysfunction, disorder of memory, and so on. To cope with this problem, we should develop the



technology of (1) detecting the epileptogenic focus, and (2) necrotizing the epileptogenic focus excluding
normal brain.

In order to identify the location of the epileptogenic focus which may be a point, definite area or
disseminated form, the activated area of epilepsy should be detected by the non-invasive method, for instance,
an optical topography (a kind of Near-Infrared Spectroscopy : NIRS). The location of the focus may be
obtained by the transient waveform of the optical topography which is similar to the solution of an inverse
problem. The candidate of the tool for solving the problem would be the SOR network developed by the author.

After identifying the location of the epileptogenic focus, almost all of the focus area should be necrotized
by the way in which the narrow area can be affected with checking. The necrotizing equipment for the narrow
area should be fine for not delivering damages on the healthy area of the brain. In our research two candidates
of necrotizing equipments will be developed as shown in the following.

Rapid freezing and thawing of the biological tissue causes necrosis of cells and neurons in the narrow area
because of destruction of subcellular organelle by the difference of salt concentrations. This is well-known as
cryoablation in hepatoma, lung malignancy, carcinoma prostata, and so on, where the tip of the freezing probe
is about several cm and not suitable for minimally invasiveness and narrow area freezing. Thus the coaxial
double tube structure is employed for fine tip of the probe, where the outer diameter of the probe is less than 1
mm.

Another candidate to necrotize the focus of narrow area is a laser light focused on the target tissue. It
exhibits the flexible treatment by changing the intensity, wavelength, time period of exposure, and thus a
variety of usage will be expected.

The minimally invasive surgery for drug-resistant epilepsy is to be developed within four years by the
support of JSPS (Japan Society for the Promotion of Science) in which the restricted area of the brain
(epileptogenic focus) is necrotized excluding the healthy part of the brain. By employing this technology and
equipment brain surgeons will be able to save the lives of patients of serious epilepsy.
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