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We measured somatosensory evoked fields (SEFs) by
electric stimulus to the right posterior tibial nerve of
three subjects, using a three-dimensional, second-order
gradiometer connected to 39-channel SQUIDs, which
can simultaneously detect the magnetic field
components perpendicular to the scalp (Br) and
tangential to the scalp (B6, B¢).

In order to examine the relation between phase lag
and stimulus repetition frequency (SRF), we detected
the delay time of a component synchronous with
interstimulus interval (29 to 501 ms) by convolution of
the reference signal and SEF wave. Phase lag was
linear to SRF for at least three different SRFs in all
components. It was tested for significance using the
linear regression slope (B=0:p<0.05). The singular value
decomposition (SVD) method was applied to each set of
spatiotemporal SEF data. It was found that response
latencies calculated by the slope of each component
corresponded with the SEF latencies.

Key words:three-dimensional, second-order gradiometer,
SQUID, SEFs, interstimulus interval, singular value
decomposition
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Fig. 1 Coordinate system and measurement positions.
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Fig. 2 Examples of waveforms of SEF to stimulation
at different repetition frequencies (SUB. A).
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Fig. 3 Relation between phase lag and stimulation repetition frequency.
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Fig. 4 Average phase lag characteristic for three subjects.

466

BAAGHARMSESE Vol 27, No. 4, 2003

NI | -El ectronic Library Service



The Magnetics Society of Japan

FIZR SN RIE SR Br : Fig. 10A3, A4, B3, B4, E3, E4,
F3, FAD8, BO : Fig.1MC3, C4, D3, D404, By
Fig.1DC3, C4, D3, DAD4EOIZ & 5 i {E (@ El) & 2R
ZERLTWS. EICFigdl?, EHBEOC Oy N SEE
HE) & D kD73 ZDOHERESUB. A~COIT L 2 FEHED
RV BB AR E 2R T . Fig.3, 4k 0D, fABhOE
RIBE I DT Hzf i & 15 HefHE 2 ERICLT=D0
HBRICHBEL TR L TWB ZENDbMS. ZhABD=D
DERITH U, BN ZREICX 0RO -EIRER % FRIC
U7z, COEBIIMHENZEZLTEBY, ¢id d=2nft+o
DR TEREN, HEAoMADE2TH Y, T DHTFERK
IEDERZRL TND &I B9, £ I T, Figs, 412
BOWTHE, £O0=2DHBOEEEL T, 6 Hzk D {EWE
FEEZt, TH2 514 HeEF TOREEE %1, 15 Hz L

179,

=3

0
23

=
Magnetic ﬂu?( density [fT}]

Magnetic ﬂu?( density [fT]
—

-150

300 400 500

DEWEBEE# Zt3& U TRU. Figdk v, Brils Tid,
t1=177.5+28.5 ms, t2=101.3+4.4 ms, t3=70.3+1.8 ms,

BOfk7r TIHE, 1=805.3+£4.3 ms, t2=132.5+24.5 ms.,

t3=94.8 7.6 ms, Bofk4 T, t1=237.6 £47.6 ms, t2=87.3
*4.9 ms, t3=77.4+4.0 ms&72 Y, Br, Bo, BéDE/KS
WEBWTELRBENRINZ. £, BINZFEEIZLIOR
Bzt te, tsOEBERICDONTHEMEZHET D0,
FURREIC K 2 RE W EIT o /2. FORE, Bril oo
T, BREBICIHBITH95 %EBXMIL, t1:0.245< 8
=0.465, t2: 0.200= 3=0.205, t3:0.140=< 3 <0.141T
HO, BOFKHTBNTIE, t1:0.594= 8<0.627, t2:0.250
=£=0.280, t3:0.188= 3=0.192, BRI ZHW\TIT,
t1:0.292= 3=0.658, t2:0.172= 3=<0.178, t3: 0.154
=PF=0.156&720D, TTD, ta, tallF LT B=0iT

12|

Mag}netic flux density [fT]
]

100 200 300 400 500 0 00 200

ity

Magnetic ﬂugx density [fT]
Magnetic flulx density [fT]

Time [ms]

(b) B8 component (ISI: 1.99 H)

2 30
(c) B¢ component (ISI: 1.99 Hz)

95 i,

Magnetic flmli density [T}

0 100 200 300 400 300 0 100 200
Time [ms]

(d) Br component (ISI: 699 Hz)

(e) B6 component (ISI: 6.99 H2)

300 400 500 100 200 300 300 500

Time [ms]

(® B¢ component (ISI: 699 Hz)

60| . H it
£ E
& £
a 2
3 5
-y E
£ -]
< H
S ¥
= =
i . : -50 :
0 100 200 300 400 500 0 100 200 300 400 500 100 200 300 400 500
Time [ms] Time [ms] Time [ms]

(g) Br component (ISI: 12.05 Hz)

Magnetic ﬂu{: density [fT]
Magnetic flux density [fT]

(i) B¢ component (ISI: 12,05 Hz)

Magnetic ﬂu).z density [fT]

300 400 500 0 T00 200 300 400 500

) 100 200 300 400 500 100
Time [ms]

() Br component (ISI: 27.03 Hz)

200
Time [

ms) Time [ms]

(k) B6 component (ISI: 27.03 H?)

() B¢ component (ISI: 27.03 Hz)

Fig.5 Examples of results with SVD (upper parts: measured waveform, lower parts: calculated waveform with SVD (SUB. A)).
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