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Establishment of noninvasive diagnostic method for dysfunction of lumbar nerve
root and cauda equina by the magnetospinography

Kawabata, Shigenori
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In 52 healthy subjects between the ages of 20 and 70, the magnetospinography
at the lumbar spine in response to the peroneal nerve stimulation were measured to establish a
control group for healthy volunteers. It became clear that the nerve conduction velocity of the
cauda equina decreases with age.
We also measured the magnetospinography of the lumbar spine in 43 patients with lumbar nerve lesions
and we have improved the measurement method and the diagnosis algorithm of the affected site. A
newly developed display method of action current at the depolarization site using virtual electrodes
made it possible to diagnose the neuropathy lesion in patients with the lumbar radiculopathy.



20

20
30
40
50
60
70

70

52

20

43

70



A L4.5 DH
2 BB r AR R i (2 4R

& L45 DH
APFE R R (RA)

Perpendicular
Current (Left)

2016 7  PMDA
2017 1 2017

6

(1) S. Sumiya, S. Kawabata, Y. Hoshino, Y.
Adachi, K. Sekihara, S. Tomizawa, M.
Tomori, S. Ishii, K. Sakaki, D. Ukegawa,
S. Ushio, T. Watanabe, A. Okawa,
Magnetospinography visualizes
electrophysiological activity in the
cervical spinal cord. Sci Rep. vol. 7, 2192,
DO1:10.1038/s41598-017-02406-8, 2017.

(2) Y. Adachi, J. Kawai, Y. Haruta, M.
Miyamoto, S. Kawabata, K. Sekihara, G.
Uehara, Recent advancements in the SQUID
magnetospingram system, Supercond Sci
Tech, wvol. 30, 063001 (16p), DOI:
10.1088/1361-6668/aa66b3, 2017.

® .
20
60 )
. 29(1), 144-145, 2016.
®

.67 8
730-735,2016.
(4) K. Sekihara, Y. Kawabata, S. Ushio, S.

Sumiya, S. Kawabata, Y. Adachi, S.S.
Nagarajan, Dual signal subspace
projection (DSSP): a novel algorithm for
removing large interference in
biomagnetic measurements, J. Neural Eng,
vol. 13, 36007, DOl :

10.1088/1741-2560/13/3/036007, 2016.

®

.28(1)192-193,2015.
(6) Y. Adachi, M. Higuchi, D. Oyama, Y.
Haruta, S. Kawabata, G. Uehara,
Calibration for a multichannel magnetic
sensor array of a magnetospinogram system,
IEEE Trans Mag, vol. 50, 5001304, DOI:
10.1109/TMAG.2014.2326869, 2014.

12
(1) S. Kawabata, S. Ushio, T. Yamaga, Y.
Hasegawa, T. Watanabe, K. Sekihara, Y.
Adachi, A. Okawa. Diagnosis of Spinal
Conduction Block by Magnetospinography.
Annual Meeting of American Clinical
Neurophysiology Society. 2017 2 13

(2) S. Sumiya, S. Kawabata, S. Ushio, Y.
Hoshino, K. Sekihara, T. Watanabe, T.
Yamaga, Y. Adachi, H. Komori, k. Shinomiya,
A. Okawa. Noninvasive evaluation by
magnetospinography of
electrophysiological activity in the
cervical spine after peripheral nerve
stimulation Annual Meeting of American
Clinical Neurophysiology Society. 2017

2 13

(3) Ushio S, Kawabata S. Sumiya S. Ukegawa
D. Sekihara K. Adachi, Y. Okawa A.
Non-invasive fuctional evaluation of
lumbar nerve root and cauda equina with



high spatial resolution by
magnetospinography system. biomag2016.
2016 10 04
(4) ’, L]
24
. 2016 9 2
(5) ’, ’
20 60
31
.2016 6 9
(®) .
31
.2016 6 9
(7) ’, L]
. 45
.2016 4 14

(8 S Sumiya,S Kawabata, S Ushio, T

Yoshii, T Kato, A Okawa. Noninvasive
Evaluation By Magnetospinography Of
Electrophysiological Activity In The
Cervical Spine After Peripheral Nerve
Stimulation In Humans. CSRS 2015 Annual
Meeting. 2015 12 3 San Diego

® S

. 30
. 2015 10 22

(10)Y. Adachi, S. Kawabata, T. Sasano, Y.
Haruta, D. Oyama, G. Uehara, K. Sekihara,
Biomagnetic measurement system for supine
subjects with expanded sensor array and
real-time noise reduction, 37th Annual
International Conference of the IEEE
Engineering in Medicine and Biology
Society (EMBC2015), 2015 8 25 2015
8 29 , .

1D ,

30 . 2015 6

5 .

(12) Y. Adachi, Y. Haruta, G. Uehara, S.
Kawabata, K. Sekihara, Improvement of
SQUID magnetospinography system toward
the practical use 1in hospitals, 19th
international conference on biomagnetism
(Biomag2014), 2014 8 26 ,

1
(1) S. Kawabata, Visualization of
electrophysiological activities of spinal
cord using magnetospinography, in
Neuroprotection and Regeneration of the
Spinal Cord, 377-385, Springer, 2014.

PCT/JP2016/061734
2006 4 11

o
KAWABATA, SHIGENORI

50396975



