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A novel methods for systematic analysis of muscle tone abnormality
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Rigidity in Parkinson®s disease is a typical abnormality of muscle tone and spasti
city is another abnormality of muscle tone, which is caused by strokes. We have proposed a novel measureme
nt method based on examination techniques used by physicians, which is expected to reveal components chara
cterizing the spasticity and rigidity and to enable systematic analysis of the disease status of patients.

We have revealed that rigidity has two characteristic values, the elastic coefficient (elasticity) and dif
ference in bias (difference in torque measurements for extension and flexion). In our study, elastic coeff
icients shows variable properties depending on the elbow joint angle and difference in bias increased in a
velocity-dependent manner. We also have successfully analyzed the components of spasticity perceived by p
hysicians using the same system. We will continue further investigation for understanding the pathogenesis
of these abnormalities of muscle tone.



30°  60° 90°
E i gm;fﬁ%
=] FFDFIL
& 1 7 EdhEF & THOE
f o L] - (1S AF7 RE)
[Young, 81 2 p!
1994; Handbook of Clinical Neurology E 1+ EREROEE
T o —lEhEg
vol .83, 2007] E e = BER
: 0w @ W @ 0 @i
It B BT R [ ]
[Prochazka, Mov Disord, 1997;
Lee, JNNP,2002]
UPDRS
EMG Index
UPDRS
[Endo et al., Mov
Disord,2009]
F:L @
A/DZEH -
Ak
A
>
&)
@ —
60
(EMG Index) 5




@
€))

®

C)
®

®
*

@

iR Fri 342 R EX[N*m/rad*kg]

fBEsF : EEnAE10" -60°
= r=0.79

*

0 1 2 3 4

ERFROIER SR D BEEE
*p=0.0018

10-60 60-110

cogwheel rigidity lead-pipe rigidity

10
10
FFT
lead-pipe rigidity
4-6Hz 10-12Hz
cogwheel
rigidity 10Hz
20
2
( 60
/s) 1
120 /s
60 /s 120
/s
P=0.0012
—4:5 | 1
£ 4
E3s
Z 3
" 25
S 2
1[|.'I<H 1.5
Mot
T o5
S0
60d/s 120d/s
JeE B o0 R R




() Patterns During Upright Stance in
D) Healthy Adults and Patients with
Parkinson®s Disease T. Yamamoto, Y.
Suzuki, K. Nomura, T. Nomura, T.
Tanahashi, K. Fukada, T. Endo, S.
Sakoda, Journal of Advanced
3) Computational Intelligence and
Intelligent Informatics, Vol.15 No.8
pp-997-1010, 2011.
http://ww_fujipress.jp/finder/xslt.
php?mode=present&inputfile=JACI10015
4 — 00080007 .xml
©) Noisy Interlimb Coordination Can Be a
— Main Cause of Freezing of Gait in
Patients  with Little to No
Parkinsonism. Takao Tanahashi,
Tomohisa Yamamoto, Takuyuki Endo,
Harutoshi Fujimura, Masaru Yokoe,
- Hideki Mochizuki, Taishin Nomura,
_ ] Saburo Sakoda. PL0S One. 2013 Dec
g 31;8(12):e84423 DOI: 10.1371
3
L
g:
E Investigation of velocity-dependent
%: component in Parkinsonian rigidity.
T - Takuyuki Endo, Ryuhei Okuno, Harutoshi
" _ 5 Fujimura, Kenzo Akazawa and Saburo
R ] Sakoga 17t.h Intgrnatlonal Congress of
Parkinson®s Disease and Movement
Disorders; June 16-20 2013 Sydney,
Australia
Parkinsonian Rigidity in Elbow Joint
is Most Pronounced in Distal Phase of
©) Extension T. Endo, T. Hamasaki, R.
(@) Okuno, M. Yokoe, H. Fujimura, K.
Akazawa, S. Sakoda. XIX  World
Congress on Parkinson®s Disease and
Related Disorders Shanghai, China from
December 11-14, 2011
54
Parkinsonian rigidity shows variable 2013 5 30
properties depending on the elbow
joint angle. Endo T, Hamasaki T,
Okuno R, Yokoe M, Fujimura H, Akazawa
K, Sakoda S. Parkinsons Dis. 66
2013;2013:258374. doi: 2012 11 16
10.1155/2013/258374. Epub 2013 Jan 27.
L-threo-3,4-dihydroxyphenylserine
(L-DOPS) co-administered with
entacapone improves freezing of gait 53
in Parkinson's disease. Fukada K, 2012 5 24
Endo T, Yokoe M, Hamasaki T, Hazama T,
Sakoda S. Med Hypotheses. 2013
Feb;80(2):209-12. doi:
10.1016/j .mehy.2012.11.031. Epub 2012
Dec 21. 19
A Classification of Postural Sway 2012 5 12




o

@

®

*

52
2011 5 18

“ Novel Methods to Evaluate Symptoms
in Parkinson®s Disease - Rigidity and

Finger Tapping ” Takuyuki Endo,
Masaru Yokoe, Harutoshi Fujimura and
Saburo Sakoda Diagnostics and

Rehabilitation of Parkinson®s Disease.
Chapter 9 p.191-206 Edited by Juliana
Dushanova, ISBN 978-953-307-791-8,
InTech, December 07, 2011

DOI: 10.5772/17967

Excellent Hospital File 02
Medi.magazine No.21
2014 p.28-34

ENDO Takuyuki

40573225

NAKANE Kazuaki

11298804

SAKODA Saburo

00178625

HAMASAKT Toshimitsu

40379243



