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MYXARDOREE

She mainly studied MEG results on somatosensory functions in humans, termed
“somatosensory evoked magnetic fields (SEF)”. By examining SEF, detailed functional
anatomy of the primary and secondary somatosensory cortex (SI and SII) in humans
have been elucidated.

She reported three studies on SEF in this thesis. In the first study, she analyzed
receptive fields in SI for lower limb stimulation in detail. This is the first systematic
study on this matter. In the second and third studies, she analyzed the intracerebral
interactions caused by simultaneous stimulation of the same nerve of the upper limb
(median nerve) and lower limb (posterior tibial nerve). By these studies, they found
that not only SI but also SII is the most important area for sensory processing of

stimulation applied to the bilateral sides of the body.

1. Differentiation of receptive fields in the sensory cortex following stimulation of

various nerves of the lower limb in humans: a magnetoencephalographic study.

They investigated magnetoencephalography (MEG) following siimulation of the
posterior tibial (PT) and sural nerve (SU) at the ankle, the peroneal nerve (PE) at the
knee and the femoral nerve (FE) overlying the inguinal ligament in 7 normal subjects
(14 limbs), and confirmed its usefulness to clarify the detailed differentiation of the
receptive fields in the lower limb area of the primary sensory cortex (SI) in humans.
The results were summarized as follows; (1) The location of the equivalent current
dipole (ECD) estimated by the magnetic fields following stimulation of the PT and SU
were very close to each other, along the interhemispheric fissure in all 14 limbs. They
were directed horizontally to the hemisphere ipsilateral to the stimulated nerve. (2)
ECD following stimulation of FE was clearly different from others, in terms of the
location and/or direction, in all 14 limbs. The ECD of 14 limbs were classified into
two types according to the distance of ECD location between PT and FE; type 1 (longer
than 1 cm, 9 limbs) and type 2 (shorter than 1 cm, 5 limbs). The ECD following FE
stimulation was located on the crown of the postcentral gyrus, or at the edge of the
interhemispheric fissure in type 1, and was close to those following PT and SU
stimulation along the interhemispheric fissure in type 2. (3) ECD following PE
stimulation was along the interhemispheric fissure in all 14 limbs like PT and SU.
Its location was slightly but significantly higher than that of PT and SU in type 1, and
was close to those following PT and SU in type 2. The present findings indicated that
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approximately 65 % (9/14) of the limbs show the particular receptive fields compatible
with the homunculus. Large inter- and the intraindividual (left-right) difference
found in the present study indicated a large anatomical variation in the area of the

lower limb in SI in humans.

2. Magnetoencephalographic study of intracerebral interaction caused by bilateral

posterior tibial nerve stimulation in man.

They studied somatosensory evoked magnetic fields (SEFs) following stimulation
of bilateral posterior tibial nerves ("bilateral" waveform) in normal subjects to
determine the inter- and intra-hemispheric interference effects caused by activation of
sensory areas in bilateral hemispheres. Activated areas in the primary and second
sensory cortices (SI and SII) in each hemisphere following bilateral stimulation were
clearly identified by estimation of the double best-fitted equivalent current dipoles
(ECD) using the spherical head model, and the large inter-individual differences were
identified. SEFs following the right posterior tibial nerve stimulation and those
following the left stimulation were summated ("summated" waveform). The
"difference" waveform was induced by a subtraction of "bilateral" waveforms from the
"summated" waveform. Short-latency deflections showed no consistent changes
between the "summated" and "bilatéral" waveforms, but the long-latency deflection,
the N100m-P100m, in the "bilateral" waveform was significantly (P<0.02) reduced in
amplitude as compared with the "summated" waveform. The differences were clearly
identified in the "difference" waveform, in which the main deflections, U100m-D100m,
were found. The ECDs of the short-latency deflections were located in SI
contralateral to the stimulated nerve, but the ECDs of the N100m-P100m were located
in bilateral SII which are considered to receive ascending signals from the body
bilaterally. Therefore, some inhibitory interactions might take place in SII by

receiving inputs from the body bilaterally.

3. Intracerebral interactions caused by bilateral median nerve stimulation in man. A

magnetoencephalographic study.

Somatosensory evoked magnetic fields (SEFs) following stimulation of the
median nerves bilaterally ("bilateral” waveform) were examined in normal subjects to
determine the interference effects of activations of sensory areas in bilateral
hemispheres. SEFs following right median nerve stimulation and those following left

median nerve stimulation were summated ("summated" waveform). A "difference"
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waveform was induced by subtraction of the "bilateral" waveform from "summated"
waveform. Short-latency deflections showed no consistent differences between the
"summated" and "bilateral" waveforms, but the middle-latency deflection, N60m-P60m,
in the "bilateral" waveform was significantly (P<0.01) smaller than that in the
"summated" waveform. The long-latency deflection, the N90m-P90m, in the
"bilateral" waveform was markedly (P<0.001) reduced in amplitude as compared with
"summated" waveform. The differences were clearly identified in the "difference"
waveform, in which the main deflections, U90m-D90m, were found in all subjects.
Equivalent current dipoles (ECDs) of the short- and middle- latency deflections were
located in the primary sensory cortex (SI) contralateral to the stimulated nerve, but
ECDs of the N90m-P90m and U90m-D90m were located in bilateral second sensory
cortices (SII) which are considered to receive ascending signals from bilateral sides of
the body.
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MYXDEEBROEE

72> T, Penfield 5 3 FMFPKMOBEZEREEIT> TERLAZE 1 REEREFOZ
B <y Wb D homunculus iz, 0%, ME LOBMEOL-DOERI TX T . HH
MTEladr o7, &IT20, MERKE mm BogsWERESHEEEZE L, < EREMIZ
L DOMBBEERET DI ENTE D, ZOEIDUTHMEROFSEFEHRL T, AWE T
BRI & 5 MK (somatosensory evoked magnetic fields, SEF) %524 L T,
JER A IZ homunculus # FEHE T 5 & & L2, MEAlORYEMHZEE FERHEK L 72854 O
NOTFHEHREZMBTL T, c PORBEREFOAEMBELZHRR L 2,

F9. THRORZZ24>0MEEHE L T, SEF 2528 Lz, FTEORKER G AMPEEK
MIBICE LT D CEET 20D, BEOKERETEIZOHMBRFTEITATETHL D,
MERHREORELRBVWHEIED 1 22 WX 5, BREHREEFEMRIEEM T, FEak
FE,EST, KBMEIZTWHICTESHBEL T, SEF 288& L. BAZ0EED D
&b dlah o, FBERTICERT IR T OVWTHoMET >k, BRIT. REFS
i homunculus IZ & < —B L TWEI A T 1 L, 4D00@BOSHEFITEEL TR
HENBFOHEBRERLD, REFOMBLHMPICERLDEEEIOND Y 1 7 2ITHEIZ
DN, iz, B—EAISEVWTLELEDERTY A TORLZHALELELS AbNT, &
Nz, TEOREZATNRMFERMEIE WS MBI ENCEERTMNBII 22D EX
5N,

Wiz, R ERRIEIC T 2 SEF s, FAlHEEIC X% SEF ¥R & hEiRET 9
L0, MATOHAIEKICMA S - EEREMOFE$HRICOWVWTHRE L.
ERTEHAOEFHEFER., TRTEHEMUNOBEREHREEEBCER N EEE 2 T,
FEER Lo, MAIRIEKIC X 2 5 bilateral "W . ARIBOZ X DER & ERKIC X 2R
EHFERICME LD O R "summated"FEH & Lz, 28, B 1 REERETFIREE
Td 5 ARG, "bilateral "z & "summated"EHORMICEZ B EZZ R SN ich - 7245,
Bo2RBREF 2 FREE L T 5PBEBERIS (B 80-120msec) &, "bilateral"HH THEIZIE
B Lize Thid, B2REBEFOZ D2 -0 Y AEAVTHORBEIZILTD
FIEd 25, WhwaBARIEEZ 2T 272D, #iHl (inhibition) & % WiEPAZE (occlusion)
BELL2BENLTHBEARBEZ 2D E X BN,

COME,SELNHERIE. £ M OEEREFORERN ISV THREROFE>EHW
ZEH O BEN, BOTHRHETH»DIEE2RLTWS, AMEIZE T2 N IBITEIE2K
BREFOFESIUCZORECHEBP L. MERMEIZLIDIDTHL M IZEINLDTDH
D, FLRHEEEGEHRRRBRICE2E2REEF COFEERAE., HATHD THL L
WEANEARTH D, £-T, HEZORT., FUNHX L LTHHEEDOLVLWHATDH
2LDEEBEZERESDER—HTHEL

5, ERFERPERBROMREUEMAIETRIC OVWTOERAMET >, W
NIZX T BINELWRIRELDTH > ARXOHFIZ., BEICEHFENEHREED 3
FOMNXE LT, BEMNEMERCRRINTED, REFEHLTHHLOTHDHEL
7zo LEZREAEBIZHIM L T, ZAZHBIT 222 KEZTHZELTWVWDS LD HETL
720
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