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Fig.5 Schematic diagram of the fully-implantable wireless system (A) and

Tissue Conformable Brain

the first prototype of the fully~implantable wireless system (B, C)
a : Fluorine polymer body casing including a wireless rechargeable unit and a

wireless data transfer unit.

b : A titanium head casing/artificial skull bone.
¢ Brain surface microelectrodes conformable to the outer surface of the individual

brain.

d : Brain surface microelectrodes conformable to the central sulcus.
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Fig. 6 Three dimensional high density
grid electrodes

A ! High density electrodes (upper) and
standard electrodes (lower).

B ! Brain surface electrodes conformable to
individual brain surface.

C © Intrasulcal electrodes.

D © Automatic sulcal detection and mold
design on 3D CAD.

WLTER L, ATHEHSEEZ IS 72 OMUA k% 5
lgkenie <, BEEMICEN, BREREDY 27 H{K
W, BIBREEY — v v Sic e R B 200
HH 200, BHEYyr — v FOMMERIRF— 21
e aviihobldL YA L—vary LTRE,
FES —a B4 FTFICBHEZT) .

DAY LUVRTF—5B@E

A~ D B G OFER IR, Bluetooth 71 2
(class 2) ZH WA Y LAFY Y NEEXFHL, &
%ﬂ 2 HEMR LT 3, Bluetooth [El# % 2 H T 2

Z 4D 400kbps O F — & WML TR L, ffigjpﬁ{,&’
%1ﬂmxm&1ﬁW%®ny51»&m%@?7 LA
L, BURCI MBS X 300mW ok E <, BIAMEO
HMEBHOREZLED S, *KZéﬁﬁfﬁwmeS
mm &KE L, ABE o EEl, AEL, KB
HETH Y, FOBRAEE LT, ‘?«r L A LAN %
UWB Lo lifE 7 balO#AREL oD,

FEEANFTEEEL

RBELENRHERT 270K AT AT IFEAGE
Mepb 2 & fo ¥t A OREEE - FNoZEHED S
d, a4 NVESEEARICED, HE40mm DafL
FHGTC, B TFdom T4W & KERBEBRETZ L,

201247 H

— 236 —



Fig. 7 Integrated analog amplifier

A ! Target frequency bands and gains to cover

electrocorticographic signals and local field

potentials (LFP). ;

A 64)“channel integrated analog amplifier chip (5X5

mm).

C A 128-channel integrated analog amplifier hoard
(3020 mm)
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Fig. 8 A titanium head casing/artificial skull

bone

: Simulation of machining process.

C: Head casing designed using 3D CAD
software. Three dimensional skull bone data
were obtained from individual's CT images.

* A head casing attached to the skull.
. Inner side view. The head casing contains 128-

channel integrated amplifier board on a small
mounting board which is mounted on a folded
inner panel as indicated in a green color,

: A prototype casing. Upper: inner side view.

Lower | outer side view.

E ' A prototype head casing attached to the skull
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Measuring local cerebral blood flow and metabolism by various mapping methods such
as positron emission tomography or perfusion computed tomography helps us to evaluate
detailed functions of brain areas containing a focal ischemic lesion, but does not necessarily
represent neural activities of the areas. Scalp electroencephalography (EEG), reflecting
volume-conducted neural activities, demonstrates that slow wave activity is dominant in an
acute ischemic cerebral region; but, this technique presents major problems with the lack
of ohjective indices for brain functions and low spatial resolution. Magnetoencephalography
(MEG), an important new method in neuroscience to directly detect neural activities with
high spatial resolution, has been applied in stroke patients. However, the usefulness of
MEG for assessing neural activities in an ischemic brain area has not been fully established
as yet. The present study reviewed MEG studies of cerebral stroke using internet searches
of the bibliography to identify scientific evidence for the clinical effectiveness of MEG. We
searched for strokerelated manuscripts published before July 2010 on MEDLINE using
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the keywords (stroke OR cerebral ischemia) AND (MEG OR magnetoencephalography),
and retrieved 58 papers. We narrowed the search to 25 papers based on the levels of
evidence and abstract contents. Then, we selected 12 papers with evidence level higher
than 2 to assess the clinical utility of MEG. Most papers stressed the clinical usefulness of
MEG, but a few claimed the superiority of MEG compared to EEG for the diagnosis or
treatment indication for ischemic conditions. Therefore, more objective analysis of MEG
findings in ischemic conditions is needed for future development.

Key Words . magnetoencephalography, stroke, bibliographic survey
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Abbreviation: SEF: somatosensory evoked field; VEF: visual evoked field; SDM: single dipole method; ERF: event related magneticfield.
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Bibliographic survey on the clinical application of magnetoencephalography
(IT1) : neurological diseases in children
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Magnetoencephalography (MEG) has been applied for various neurological diseases
including epilepsy, cerebrovascular disease, and cognitive dysfunction. However, apart
from epilepsy, the scientific evidence validating the use of MEG for neurological diseases in
children remains unclear. In this study, we reviewed clinical MEG studies of neurological
diseases in children based on a website bibliographic survey. We searched MEG research
articles on pediatric neurological diseases published before June 2010 on MEDLINE using
the following key words: child AND (MEG OR magnetoencephalography), and retrieved
93 papers. We further narrowed the search to 14 papers by excluding review articles, single
case reports, and papers on epilepsy. The diagnoses of patients described in the 14 papers
were dioxin exposure, periventricle leukomaracia, polymicrogyria, albinism, moyo-moya
disease, Angelman syndrome, dyslexia, ADHD, and pervasive developmental disorders.

The levels of evidences for the conclusions were classified as 1: no paper, 2a: 10 papers and

2b: 4 papers, respectively. The recommendation grade was B in all articles. MEG is not
popular at present for assessing childhood neurological diseases other than epilepsy.
However, it has the potential to become a valuable tool for studying the functions of .
underdeveloped brain because it is total noninvasive and therefore permits repeat” -
examinations in children.

Key Words . magnetoencephalography, pediatric, child, MEG
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