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Introduction
In 1998, while studying at the Karolinska Institutet,
B oo . M | was blessed with the opportunity to use a magnetic
Wataru Kakuda : “as! stimulation device. | was surprised at how easily
IF . cerebral cortex could be stimulated with this device,
REhab|I|tat|0n and | still remember, as if it had been yesterday, the
W|th rTMS | “tremor of excitement” that I felt when imagining
that some day this magnetic stimulation device
would contribute to the development of new
therapies in the field of rehabilitation. For the
clinical application of magnetic stimulation therapy,
| first repeatedly conducted basic experiments using
Q) springer rat models of brain injury and stopped these
temporarily after gaining first insights.
Then, aiming to challenge the notion accepted worldwide that neurological
sequelae of stroke will not improve in the chronic stage, to help patients who suffer
from the neurological sequelae of stroke, and to further develop rehabilitation
medicine, | made a point of calling on Dr. Wataru Kakuda, one of the authors and
editors of this book, to return from Stanford University, and eventually in April
2008 we began to conduct NEURO therapy.
In Treatment Approaches for the Recovery of Fine Motor Functions of the

................................................................................................

Finally, 1 want to express my gratitude to all members of the 13 hospitals who
have banded together in the same spirit and cooperated in this clinical project. |
hope that this book will be used by patients who suffer from neurological sequelae
of stroke and their families and will serve as a reference for TMS treatment, which
is one of a number of approaches to therapeutic rehabilitation.

October, 2014 Masahiro Abo
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2014;72(5-6):290-8. doi: 10.1159/000365005. Epub 2014 Oct 14. PMID: 25323412

Bilateral repetitive transcranial magnetic stimulation combined with intensive
swallowing rehabilitation for chronic stroke Dysphagia: a case series study.
Momosaki R, Abo M, Kakuda W. Case Rep Neurol. 2014 Mar 20;6(1):60-7. doi:
10.1159/000360936. eCollection 2014 Jan. PMID: 24803904

Functional magnetic stimulation using a parabolic coil for dysphagia after stroke.
Momosaki R, Abo M, Watanabe S, Kakuda W, Yamada N, Mochio K.
Neuromodulation. 2014 Oct;17(7):637-41; discussion 641. doi: 10.1111/ner.12137.
Epub 2013 Dec 9. PMID: 24320695

Repetitive transcranial magnetic stimulation and rehabilitation]. Abo M. Rinsho
Shinkeigaku. 2013;23(11):1264-6. Japanese. PMID: 24291951

Randomized, multicenter, comparative study of NEURO versus CIMT in poststroke
patients with upper limb hemiparesis: the NEURO-VERIFY Study. Abo M,
Kakuda W, Momosaki R, Harashima H, Kojima M, Watanabe S, Sato T, Yokoi A,
Umemori T, SasanumaJ. IntJ Stroke. 2014 Jul;9(5):607-12. doi: 10.1111/ijs.12100.
Epub 2013 Sep 9. PMID: 24015934

Brain perfusion and upper limb motor function: a pilot study on the correlation
between evolution of asymmetry in cerebral blood flow and improvement in Fugl-
Meyer Assessment score after rTMS in chronic post-stroke patients. Takekawa T,
Kakuda W, Uchiyama M, lkegaya M, Abo M. J Neuroradiol. 2014 Jul;41(3):177-
83. doi: 10.1016/j.neurad.2013.06.006. Epub 2013 Jul 22. PMID: 23886875

High-frequency rTMS applied over bilateral leg motor areas combined with mobility
training for gait disturbance after stroke: a preliminary study. Kakuda W, Abo M,
Watanabe S, Momosaki R, Hashimoto G, Nakayama Y, Kiyama A, Yoshida H.
Brain Inj. 2013;27(9):1080-6. doi: 10.3109/02699052.2013.794973. PMID:
23834634

Bihemispheric repetitive transcranial magnetic stimulation combined with intensive
occupational therapy for upper limb hemiparesis after stroke: a preliminary study.



Yamada N, Kakuda W, Kondo T, Shimizu M, Mitani S, Abo M. Int J Rehabil Res.
2013 Dec;36(4):323-9. doi: 10.1097/MRR.0b013e3283624907. PMID: 23797616

Long-term effects of injection of botulinum toxin type A combined with home-based
functional training for post-stroke patients with spastic upper limb hemiparesis.
Takekawa T, Abo M, Ebihara K, Taguchi K, Sase Y, Kakuda W. Acta Neurol Belg.
2013 Dec;113(4):469-75. doi: 10.1007/s13760-013-0208-4. Epub 2013 May 29.
PMID: 23716062

High-frequency rTMS using a double cone coil for gait disturbance. Kakuda W,
Abo M, Nakayama Y, Kiyama A, Yoshida H. Acta Neurol Scand. 2013
Aug;128(2):100-6. doi: 10.1111/ane.12085. Epub 2013 Feb 7. PMID: 23398608

Effectiveness of low-frequency rTMS and intensive speech therapy in poststroke
patients with aphasia: a pilot study based on evaluation by fMRI in relation to type
of aphasia. Abo M, Kakuda W, Watanabe M, Morooka A, Kawakami K, Senoo A.
Eur Neurol. 2012;68(4):199-208. doi: 10.1159/000338773. Epub 2012 Aug 29.
PMID: 22948550

Rehabilitation for Cerebrovascular Disease: Current and new methods in Japan.
Abo M, Kakuda W. Japan Med Assoc J. 2012 May;55(3):240-5. Review. PMID:
25237224

Botulinum toxin type A injection, followed by home-based functional training for
upper limb hemiparesis after stroke. Takekawa T, Kakuda W, Taguchi K, Ishikawa
A, Sase Y, Abo M. Int J Rehabil Res. 2012 Jun;35(2):146-52. doi:
10.1097/MRR.0b013e3283527f4a. PMID: 22453625

A multi-center study on low-frequency rTMS combined with intensive occupational
therapy for upper limb hemiparesis in post-stroke patients. Kakuda W, Abo M,
Shimizu M, Sasanuma J, Okamoto T, Yokoi A, Taguchi K, Mitani S, Harashima H,
Urushidani N, Urashima M; NEURO Investigators. J Neuroeng Rehabil. 2012 Jan
20;9(1):4. doi: 10.1186/1743-0003-9-4. PMID: 22264239 Free PMC Atrticle

Application of combined 6-Hz primed low-frequency rTMS and intensive
occupational therapy for upper limb hemiparesis after stroke. Kakuda W, Abo M,



Kobayashi K, Momosaki R, Yokoi A, Fukuda A, Umemori T. NeuroRehabilitation.
2011;29(4):365-71. doi: 10.3233/NRE-2011-0714. PMID: 22207064

Which cortical area is related to the development of dysphagia after stroke? A single
photon emission computed tomography study using novel analytic methods.
Momosaki R, Abo M, Kakuda W, Uruma G. Eur Neurol. 2012;67(2):74-80. doi:
10.1159/000333778. Epub 2011 Dec 22. PMID: 22189203

Combined therapeutic application of botulinum toxin type A, low-frequency rTMS,
and intensive occupational therapy for post-stroke spastic upper limb hemiparesis.
Kakuda W, Abo M, Momosaki R, Yokoi A, Fukuda A, Ito H, Tominaga A, Umemori
T, Kameda Y. Eur J Phys Rehabil Med. 2012 Mar;48(1):47-55. Epub 2011 Nov 9.
PMID: 22071503

Therapeutic application of 6-Hz-primed low-frequency rTMS combined with
intensive speech therapy for post-stroke aphasia. Kakuda W, Abo M, Momosaki R,
Morooka A. Brain Inj. 2011;25(12):1242-8. doi: 10.3109/02699052.2011.608212.
Epub 2011 Sep 8. PMID: 21902549

Baseline severity of upper limb hemiparesis influences the outcome of low-frequency
rTMS combined with intensive occupational therapy in patients who have had a
stroke. Kakuda W, Abo M, Kobayashi K, Takagishi T, Momosaki R, Yokoi A,
Fukuda A, Ito H, Tominaga A. PM R. 2011 Jun;3(6):516-22; quiz 522. doi:
10.1016/j.pmrj.2011.02.015. PMID: 21665163

Anti-spastic effect of low-frequency rTMS applied with occupational therapy in post-
stroke patients with upper limb hemiparesis. Kakuda W, Abo M, Kobayashi K,
Momosaki R, Yokoi A, Fukuda A, Ito H, Tominaga A, Umemori T, Kameda Y.
Brain Inj. 2011;25(5):496-502. doi: 10.3109/02699052.2011.559610. @ PMID:
21456998

Combination treatment of low-frequency rTMS and occupational therapy with
levodopa administration: an intensive neurorehabilitative approach for upper limb
hemiparesis after stroke. Kakuda W, Abo M, Kobayashi K, Momosaki R, Yokoi A,
Fukuda A, Ito H, Tominaga A. Int J Neurosci. 2011 Jul;121(7):373-8. doi:
10.3109/00207454.2011.560314. Epub 2011 Mar 23. PMID: 21426243



Low-frequency rTMS combined with intensive occupational therapy for upper limb
hemiparesis after brain tumour resection. Kakuda W, Abo M, Kobayashi K,
Momosaki R, Yokoi A, Ito H, Umemori T. Brain Inj. 2010;24(12):1505-10. doi:
10.3109/02699052.2010.523040. PMID: 20887085

Low-frequency repetitive transcranial magnetic stimulation and intensive
occupational therapy for poststroke patients with upper limb hemiparesis:
preliminary study of a 15-day protocol. Kakuda W, Abo M, Kobayashi K,
Momosaki R, Yokoi A, Fukuda A, Ishikawa A, Ito H, Tominaga A. Int J Rehabil
Res. 2010 Dec;33(4):339-45. doi: 10.1097/MRR.0b013e32833cdf10.  PMID:
20613547

Six-day course of repetitive transcranial magnetic stimulation plus occupational
therapy for post-stroke patients with upper limb hemiparesis: a case series study.
Kakuda W, Abo M, Kaito N, Ishikawa A, Taguchi K, Yokoi A. Disabil Rehabil.
2010;32(10):801-7. doi: 10.3109/09638280903295474. PMID: 20367405

Neuroimaging and neurorehabilitation for aphasia Abo M, Kakuda W. Brain
Nerve. 2010 Feb;62(2):141-9. Review. Japanese. PMID: 20192034

Functional MRI-based therapeutic rTMS strategy for aphasic stroke patients: a case
series pilot study. Kakuda W, Abo M, Kaito N, Watanabe M, Senoo A. IntJ
Neurosci. 2010 Jan;120(1):60-6. doi: 10.3109/00207450903445628. @ PMID:
20128673



