
FIND
The Hokkaido Foundation for Intractable Neurologic Diseases

北海道神経難病研究センター機関誌

FIND
第５号

平成30年11月

一般財団法人
北海道神経難病研究センター

北
海
道
神
経
難
病
研
究
セ
ン
タ
ー
機
関
誌
　
　FIN

D

一
般
財
団
法
人
　
北
海
道
神
経
難
病
研
究
セ
ン
タ
ー

第
五
号

平
成
三
十
年
十
一
月



目　　　次

１．機関誌「FIND」第５号刊行にあたって ………………………………………………… 1

２．北海道神経難病研究センターの概要……………………………………………………… 2

３．論文…………………………………………………………………………………………… 5

１）ロボットスーツHALⓇ介入前後の歩行分析による脊髄小脳変性症の
　　運動学習機能の評価……………………………………………………………………… 7
　　　　　武井麻子，坂野康介

２）脊髄小脳変性症へのロボットスーツHAL®の使用：SAOAの１例報告 …………10
　　　　　武井麻子，瀧川実美子，坂野康介

３）遺伝性脊髄小脳変性症に伴う攣縮性斜頸とボツリヌス毒素Aによる治療効果 ……13
　　　　　武井麻子

４）HALを使用したサイバニクス治療により球脊髄性筋萎縮症の歩行は改善する …16
　　　　　野中道夫

５）筋萎縮性側索硬化症の医療において今できることはなにか…………………………19
　　　　　野中道夫

６）呼吸困難にはどのように対応しますか？………………………………………………29
　　　　　野中道夫

７）歩行耐久性が低下した球脊髄性筋萎縮症においてHAL®治療は何を変えたか …35
　　　　　飯島健介，坂野康介，中城雄一，野中道夫，武井麻子，森若文雄，
　　　　　濱田晋輔

８）パーキンソン病患者へのインソールの装着が立位バランス能力に与える変化……39
　　　　　那須和佳奈，中城雄一，森若文雄，濱田晋輔，本間早苗

９）スイッチ導入により再び生活にたのしみを見出せたALS患者の一症例……………43
　　　　　庄子梨紗

10）ポストポリオ症候群患者の食事動作改善に対するアームサポートの効果例………48
　　　　　本田秀晃，加藤恵子，中城雄一，野中道夫，森若文雄

11）神経難病患者へのAAC（拡大・代替コミュニケーション手段）導入支援に
　　おける当院の現状と課題（第２版）……………………………………………………52
　　　　　堀田糸子，中城雄一，森若文雄

12）高次脳機能面に着目し、発話速度の調整法を検討したパーキンソン病の一症例…56
　　　　　須貝英理，小田柿糸子，藤田賢一，加藤恵子，中城雄一，本間早苗，
　　　　　森若文雄



13）神経難病の患者さんを支えるひとのためのサロン活動報告…………………………59
　　　　　下川満智子，森若文雄，小林陽子，吉田陽子，中山宰歌，河野光香

４．抄録……………………………………………………………………………………………63
１）ネマリンミオパチーに対する医療用HAL®（Hybrid Assistive Limb®）の
　　使用経験……………………………………………………………………………………65

廣谷　真，重岡千夏，田代　淳，濱田晋輔，相馬広幸，野中道夫，
本間早苗，濱田啓子，武井麻子，森若文雄

２）Electronic stethoscope in the diagnosis of orthostatic tremor ……………………67
Jun Tashiro, MD, PhD1, Hiroyuki Ohtsuka, RPT, PhD2, 
Makoto Hirotani, MD, PhD1 , Shinsuke Hamada, MD3, 
Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, 
Sanae Honma, MD, PhD3, Keiko Hamada, MD3, 
Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 
and Kunio Tashiro, MD, PhD3.

３）ELECTRONIC STETHOSCOPE IN THE DIFFERENTIAL DIAGNOSIS OF 
　　LEG TREMORS …………………………………………………………………………69

Jun Tashiro, MD, PhD1, Hiroyuki Ohtsuka, RPT, PhD2, 
Makoto Hirotani, MD, PhD1, Shinsuke Hamada, MD3, 
Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, 
Sanae Honma, MD, PhD3, Keiko Hamada, MD3, 
Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 
and Kunio Tashiro, MD, PhD3.

４）Orthostatic tremorにおける振戦の発現に影響する因子に関する検討 ……………71
田代　淳，大塚裕之，廣谷　真，濱田晋輔，相馬広幸，野中道夫，
本間早苗，濱田啓子，武井麻子，森若文雄，田代邦雄

５）HAL®医療用下肢タイプにより歩行能力向上を認めた球脊髄性萎縮症患者の
　　１症例………………………………………………………………………………………73

飯島健介，中城雄一，坂野康介，濱田晋輔，武井麻子，野中道夫，
森若文雄

６）リハビリテーションとボツリヌス療法の併用により動作改善を認めたマシャド
　　ジョセフ病の一例…………………………………………………………………………75

金村智紀，中城雄一，武井麻子，濱田晋輔，森若文雄

７）呼吸不全を伴う筋萎縮性側索硬化症患者に対するHALを使用したサイバニクス
　　治療の経験…………………………………………………………………………………77

小林阿佑美

８）高次脳機能面に着目し、発話速度の調整法を検討したパーキンソン病の一症例…79
須貝英理，小田柿糸子，藤田賢一，加藤恵子，中城雄一，本間早苗，
森若文雄

５．編集後記………………………………………………………………………………………81



－ －

FIND 5  
 

23 7

 
FIND “The Hokkaido Foundation for 

Intractable Neurological Diseases” (Hokkaido FIND)
Find

26 9 1 27 10 2 28 11 3
29 10 4  

FIND 5 21
10

10
HAL®

 

 

 
 

30 10      
                                                    



－ －

 
 
(1) 23 7 7  

 
(2) 063-0802 2 2 4 30  
 
(3) 011-631-1161 FAX 011-631-1163 
 
(4) https://www.hokkaido-find.jp 

 
(5)   

                 
                    
 

 
1)  
2)  
3) 

 
4)  
5)  
6)  



－ －

(6)  
1)  
2)  
3)  
4)  
5)  
6)  
7) 1 6  
8)  
9)  
10)  
11)  
12)  
13)  
14)  





－ －

論　　　文





－ －

HAL  

 
 

 
 

HAL 3
SCD HAL SCD5 HAL

9 3
SARA HAL

CV
HAL

SARA HAL

 
 

HAL 3  
 

 

HAL®(Hybrid Assistive 
Limb®,  HAL) 

SCD
SCD HAL

2,3 2017 4
SCD HAL

HAL SCD

HAL 3
SCD

 
 

2017 4 2018 3 1
HAL

SCD21
5 SARA 

3 4 MOCA 23  

 

5  

 

HAL  JAL

Cybernic 
Voluntary Control CVC

1
20-30 3 9



－ －

 

Scale for the assessment and rating of ataxia 
SARA

3
(CV)(%) (cm)

CV(%) CV(%)   
 

HAL

5
SCD5 HAL

Wilcoxon 
 

 

p0.06>0.05 SCA1 (1 )
12.5 10.5

 
 

 
 
 
 
 

 83.3  / 
119.3  / 

 (p 0.03) 2
2.04cm 3.91cm

p =0.03 ( 3)  
CV

0.23cm 0.15cm

4  
CV

p=0.06
( 5)  

 

 



－ －

 

CV
HAL

SCD 
4

CV

HAL  
SARA

HAL
, 

 

5

HAL

 

 
 

HAL

 

HAL Cybernic 
neurorihabilitation. 33:396-398. 
2016. 

,
 HAL 

2 . 56
p41, 2016  

 :
HAL

. 59
. p359,2018. 

Shirai Shinichi, Yabe Ichiro, Matsushima 
Masaaki,et al. Quantitative evaluation of gait 
ataxia by accelerometers. Journal of he 
Neurological Sciences.358: 253-258, 2015. 

. 
.52: 994-996,2012. 



－ －

101

HAL® SAOA  

77 sporadic adult onset ataxia of unknown 
etiology SAOA 1 HAL hybrid assistive limb 11

3 SARA Cybernic Voluntary Control
CVC Cybernic Autonomous Control CAC

CV SARA
HAL 6 SAOA

 
 

SAOA HAL  

HAL

(SCD)
HAL

HAL 2

sporadic adult onset ataxia 
of unknown etiology SAOA 1 HAL

 
 

77 SAOA  
72 77

 

. (SARA14)
(HDS-R 29/30 FAB 18/18) 

[ ] 
1. 3 HAL

CAC
CVC 2

 
2.

2 11
1  

3.HAL 6
SARA 3

1. CVC

0
1
2
3
4
5

CA
C

CA
C2

CV
C

CV
C

1 3 5 7 9

FL EX

CAC 2 /h
2.9m/h

CAC CVC

1.CAC
 CVC

CVC

1  
2.CVC2  



－ －

 

CV SARA
6

2-4  
3.HAL  

6  

51.66

57.5
61

56.6 56

60.66

54.66

63
65

9 9

HA
L

HA
L

5

m/

95

108.5
112.6111.33

115.6
112 111

119

131

9 9

HA
L
HA
L

5

0.66

0.33
0.39 0.42

0.36
0.43 0.43 0.48

0.4

9 9

HA
L

HA
L

5

10.83

5.48
4.19

7.51

4.25 4.67 5.08
3.95

5.01

9 9

HA
L

HA
L

5

14

12

10
10

9
9

9 9

HA
L

HA
L

5

1.SAOA 1 HAL
SARA  
2.HAL

 
3.CAC

CAC 2.0km/h  
2.9m/h CAC

HAL

 
4. 

4-6

HAL 6

SAOA

 

101
. 

HAL Cybernic 
neurorihabilitation. 33:396-398. 2016. 

,
 HAL 

2 . 56
p41, 2016  

Shirai Shinichi, Yabe Ichiro, Matsushima Masaaki, 
et al. Quantitative evaluation of gait ataxia by 
accelerometers. Journal of he Neurological 
Sciences.358: 253-258, 2015. 



－ －

 

. .52: 
994-996,2012. 

. .
2015; 42: 836-837. 

. .  
2013; 78(6): 627-634. 



－ －

( 35 ) 
 

A  
 

 
 

(SCA) (ST) (BoTN-A)
2016 SCA 24 . sui score 1

ST BoTN-A Tsui score Scale for 
the assessment and rating of ataxia (SARA) ST ataxia Tsui 
score 17 1 BoNT-A 8 SARA 4 ST SCA

underreported clinical feature BoNT-A SARA score
dystonic tremor   

 
 

spasmotic torticollis: ST

BoNT-A

(SCA)
ST  

BoNT-A SCA ST
BoNT-A  

 
2016 4 -2017 3

SCA24  
 

1) ST  
Tsui score1  ST

23
 

2)BoNT-A  
ST

80
 

3)  
2-4 ST

Tsui score ataxia SARA
 

1)  ST 24 17 71
(75 ) (82 ) ST

( 71%) 
8  (38%) ( 1) 

 
2) BoNT-A Tsui 

score
1  



－ －

 

 
3 Tsui total score 8

4 3 2  

 
 
4) SARA total score 4

3  

 
 

SCA ST Boesh 
SCA2 18 11 61 ST
SCA underreported clinical feature

SCA1 SCA2
SCA3 SCA6 24 17 (71 )

 
SCA ST BoNT-A

1 2 ( 2)
BoNT-A ST

2-4  

SCA sensory trick 
dystonic tremor dystonia 

 
 

BoNT-A SARA
dystonic tremor 

BoNT-A -
4 BoNT-A

SPECT DAT scan
 

 
 

35  



－ －

 

 

1. Boesch SM, Müller J,  Wenning GK, et al. 
Cervical dystonia in spinocerebellar ataxia type 
2: clinical and polymyographic findings. J Neurol 
Neurosurg Psychiatry. 78 (5): 520 - 522, 2007.  

2. Richard Walsh, John P.O’Dwyer, Sean O’Riordan, 
et al. Cercical dystonia presenting as aphenocopy 
in an Irish SCA2 family. Movement Disord. 24 (3): 
466-467,2009. 

3. Nunes MB, Martinez AR, Rezende TJ,et al. 
Dystonia in Machado-Joseph disease;clinical 
profile, therapy and anatomical basis.Parkinson 
relat Disord. 21(12): 1441-1447, 2015. 

4. Akiko Kikuchi, Atsushi Takeda, Naoto Sugeno, et 
al. Brain metabolic changes of cervical dystonia 
with spinocerebellar ataxia type 1 after 
Botulinum toxin therapy. Intern Med. 55: 
1919-1922,2016. 

 



－ －

( 2018 7 Vol.24) 

HAL  

 

 
 

 

HAL Hybrid Assistive Limb

SBMA SMA
ALS

CMT IBM
8

SBMA ALS CMT
HAL

SBMA
2017 35

 
 

 
67 35

SBMA

200m

 
 
 

HAL HAL1
1 40 3 9

HAL

1  
HAL

2
3

HAL  
 

150m HAL 300m
1600m HAL

1 HAL
150m 500m

2 94m 114m
HAL

2
HAL

2
150m



－ －

600m 2 94m 130m
1  

 
1  HAL

 

 

 
1 HAL 2  

 
10m 1 HAL
0.87m/s 1.07m/s 49cm

56cm 2
1.17m/s 58.3cm

2  
HAL HAL2

2  
 

2 HAL 10m  

 

2 HAL  

 

HAL

HAL
 

 



－ －

HAL

HAL

 
HAL

HLA
1 400m

HAL
1 1600m

3  

 
3 HAL  

HAL

  
 

HAL

HAL   

SBMA HAL
9 

 
 

1) -HAL

2017 86 583-589  

2) 

-HAL 2017 86 596-

603   



－ －

( 2017.10.20 No.602 ) 

 
 

 
ALS: amyotrophic lateral sclerosis

ALS
 

 
 

ALS
-

10
ALS

JaCALS Japanese 
Consortium for Amyotrophic Lateral 
Sclerosis Research

48
ALS Functional Rating Scale

ALSFRS-R
1 1)

ALS

ALS

 
 

 Guideline
Quality Measures

Guideline Evidence Level

Quality Measures

Evidence

“It’s hard to 
improve what you can’t measure. ”

ALS 

1 : ALS

 



－ －

Quality Measures 1
2

3 4
5 6

NIV:non invasive ventilation
7

8 9
10

11 11
2)

 
 

ALS
Riluzole Edaravone
Rilzoule

2-3

Edaravone
Riluzole

ALS

 

Edaravone 2 1
2

% %FVC 80
ALSFRS-R 2

-1 -4
3

3

%FVC60%
ALSFRS-R -1 -4

Riluzole
 

Methylcobalamin Tirasemtiv Masitinib
Perampanel HGF hepatocyte growth 
fadctor Bosutinib

ALS

15.2 9.2

10
3)

 
 

ALS
 

 

ALS



－ －

4)

ALS

 

%FVC 50%

50%
PEG percutaneous endscopic gastrostomy

 

direct
5)

NIV
NIV

 

20-50ml/

 
 

6) 

ALS

ALS PaCO2

 
 
1  

ALS

NIV
TV:tracheostomy ventilation

NIV TV
 

NIV ALS

205
riruzole

7)  



－ －

NIV

 8cm H2O

NIV

QOL

NIV

2

 
2 NIV  

 

 

NIV

ALS

NIV

NIV  
ALS NIV

NIV

NIV
MPV

mouthpiece ventilation
3  

 
3 MPV  

 

 

 



－ －

2  
ALS

MI-E
mechanical insufflation-exsufflation

MI-E NIV TV

ALS MI-E
20-40cm H2O

 
 

TV

NIV
8)

 
 
3  

NIV

NIV TV

TV

TV TLS
totally locked-in state

TV
ADL QOL

 
 
4  

1

PaCO2

 
2.5mg PaCO2 

60mmHg 1.25mg

1.25-2.5mg
Tmax 1

3-4
2011

MS

20mg 1% 2g 3mg
 

30-60mg



－ －

ALS

- 30ml/

 

1ml/ 1
5mg/ 12-24

5mg/
1

1/3  

COPD
ALS

 
 
5  

ALS

 

 
 
6  

2-3

 



－ －

 
ALS

TV

ALS

 
 
 

QOL

ALS

ALS
 

 
1  

ALS

 

 

 
ALS

 
 

2  

NIV  

CO2

ALS

 
 



－ －

3  

QOL

 

 
 
4  

QOL

PBA pseudobulbar 
affect

SSRI
dextromethorphan

quinidine Nuedexta®
 

 
5  

ALS

ALS

ALS
 

 
 

ALS

AAC: augmentative and alternative 
communication AAC

AAC
AbleNet Hook+ Switch 

Interface® iPad®

tobii eye tracking system®
miyasuku EyeCon®



－ －

BMI brain-machine interface
 

ALS

 
 
 

ALS TV

TLS
TLS

TV5 18 2

ALS

2004 ALS

2008
ALS ALS

TLS

TV

 
 
 

ALS

  
 

1) Watanabe H, Atsuta N, Hirakawa A, et al. A 

rapid functional decline type of amyotrophic 

lateral sclerosis is linked to low expression of 



－ －

TTN. J Neurol Neurosurg Psychiatry 2015; 86: 

1075-1081. 

2) Miller RG, Brooks BR,Swain-Eng RJ, et al. 

Quality improvement in neurology: 

Amyotrophic lateral sclerosis quality 

measures. Neurology 2013; 81: 2136–2140.  

3) Kano O, Iwamoto K, Ito H, et al. Limb-onset 

amyotrophic lateral sclerosis patients visting 

orthopedist show a long time-to-diagnosis 

since symptom onset. BMC Neurol 2013; 13: 

19-23. 

4) Wills A-M, Hubbard J, Macklin E A, et al. 

Hypercaloric enteral nutrition in patients with 

amyotrophic lateral sclerosis: a randomized, 

double-blind, placebo-control phase 2 trial. 

Lancet 2014; 383: 2065-2072. 

5) 

 2007; 82-84. 

6) 

 Clinical Questions & Pearls

  2017; 286-

293. 

7) Miller RG, Jackson CE, Kasarskis EJ, et al. 

Practice parameter update: The care of the 

patient with amyotrophic lateral sclerosis: 

Drug, nutrition, and respiratory 

therapies.Neurology. 2009;73:1218-1226 

8) 

 2006; 23: 521-525.  

  



－ －

( Clinical Questions & Pearls ) 

 
 

 

PaCO2

ALS: 
amyotrophic lateral screlosis PaCO2

ALS

 
 

 
 
NRS numerical rating  scale  

0 10 11

10
pain relief score

10
 

 
MDRS motor neuron disease dyspnoea 
rating scale  

13
5

5

 
 
STAS support team assessment schedule  

2

 
 

ALS

 
 



－ －

3-1  
ALS

NIV:non invasive ventilation
TV:tracheostomy 

ventilation NIV
TV

 
NIV

 8cm H2O 6cmH2O

NIV

QOL

  
NIV

ALS

NIV

NIV  
 

 
NIV

NIV TV

TV

TV TLS
totally locked-in state

TV
ADL QOL

 
 

 
ALS

MIE: mechanical insufflation/exsufflation

NIV TV



－ －

 

TV

NIV

 
 
TLS  

TV
TLS

TV5 18.2

ALS
2004

ALS

2008
ALS

ALS

TLS
TV

 

3-2  
 

ALS
Clemens 6

NRS 7.5
1.9 1.8 0.8

42.1 6.0/min 29.0 4.0/min

ALS

PaCO2

 
ALS

2.5mg PaCO2 60mmHg
1.25mg

1.25-2.5mg



－ －

Tmax 1 3-
4

2011

MS

20mg
1% 2g 3mg  

30-60mg

ALS

- 30ml/

 

1ml/ 1
5mg/ 12-24

5mg/
1

1/3  

ALS

 
 

 

COPD
ALS

 
 

ALS

 



－ －

 
 

1  

2-3

 

 
ALS

TV

ALS

 
 

ALS NIV

NIV

NIV
MPV

 
 

1 Dougan CF, O.Connell C, Thornton E et al. 

Development of a patient-specific dyspnoea 

questionnaire in motor neuron disease (MND): the 

MND dyspnoea scale (MDRS). Journal of 

Neurological Science 2000; 180: 86-93 

2. 

2016 2016  

3. Clemens KE, Klaschik E. Morphine in the 

management of dyspnea in ALS: a pilot study. 

European Journal of Neurology 2008; 15: 445-450 

4. 



－ －

2010 2010  

5. Khirani S, Ramirez A, Delord V, et al. Evaluation 

of Ventilation for Mouthpiece Ventilation in 

Neuromuscular Disease. Respiratory Care 2014; 59: 

1329-1337 

 

 

1  

 

A B C principle of proportionality

D  

A  
1  
2  
B 1 2  
1  

1  
 

2  

 
2  
C  

benefits harms
 

1  
2  
3 2 3  
D  
1  
2 

 
3  

2010  

 



－ －

6  HAL®  

HAL®  
 

 
 

( SBMA) 68 HAL
1 9

3 ( 2 10m (
) CK )

CK
CK HAL

HAL
ADL  

 
 

HAL (Hybrid Assistive 
Limb( )
HAL) 2016 4
2016 10
HAL

HAL

( SBMA)
HAL ( HAL

)
3 HAL

. 

68

2008 CK 2009
SBMA

2010

2011
(gait solution)

300m 2014

1 2 2016 12
1 HAL 2017 4 2
HAL 2017 8 3 HAL

HAL ADL
200m

2009 2012

1 HAL
1 40 50 3 (9 )

HAL

(Ropox A/S )
(Cybernic 

voluntary control CVC)



－ －

2
(1 12 )

1 2
3

HAL 4

6

4
10m (s)

(cm) (step/s) 2
(m) (m)

CK
3

HAL  ( 1)
HAL 1

 

1 HAL  

 
(1 3

) 
2 ( 2) 94m 146m ,10m (

3) 11.47s 8.72s 20.53 17.75
49cm 56.6cm 1.78 2.03

( 4) 150m 880m . 

2 2  

3 10m  

4  

 
( 5) 

2016 9
0.35 .HAL

2017 8 0.49
CK 2016 5 1839 HAL

2017 8 358 . 



－ －

5 CK  

 
CT ( 6) 

2014 2016
( )

2016 2017
 

 
HAL

ADL

 
 
 
 

 
 
 
 
 
 
 
 
 

² SBMA

SBMA
HAL

 
1  

³
CK

² SBMA
CK

2014 2016 5 CK

2016
5 2016 9 CK

HAL 2016 12
CK

 
 
 
 
 
 
 
 
 
 
 

6 CT  



－ －

2  
HAL

HAL

HAL

ADL   
3  

SBMA HAL
SBMA

HAL

 
 

1)

42(3) 1-7 2012 

2)

34 101-106 2017 

3) CK

4) vol.23 no.2  2017 



－ －

38

1 1 2 2 2

1
2

PD

PD 15 6 9
95 TUG

FRT

 
 

 

 
Parkinson’s disease PD

Hoehn-Yahr
1

2

3

PD

DSIS
Timed up and go test

TUG Functional Reach Test FRT
PD

PD

 

PD

 



－ －

1  

PD 6 9
Hoehn-Yahr

on-off wearing-off

6 9
71.4±6.8 159.6±8.1cm

56.3±11.5kg PD 55.2±57.7
Hoehn-Yahr 5 10

1  

1  
 6 9  

 71.4±6.8 
cm  159.6±8.1 
kg  56.3±11.5 

 55.2±57.7 
H-Y  5 10  

 
2  

2017 12 5 2017 12 25  
 
3  

1  
A 2  

 
B  

 
C R 2  

 
 

A B C  
 

 
BASYS  

 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 

1  
1  

 
4  

30  
95

 
 

30  
TUG 

 
FRT 

 
 
5  

 
 
6  

t 5
 

 
 

 

95



－ －

0.89cm² 1.88cm
2 0.25 3.69

3 TUG 0.09
4 FRT 0.89cm 5

15

95
9 6

7 5
TUG 7 TUG 6
FRT 9 6

95 7
9 8
10 TUG

7 TUG 8 FRT 6
6 9 5 6
1 15 5 3 10 11

12 4 6  
 

2  
  

95
cm²  

4.5±6.2 3.6±3.9 

cm  55.0±34.5 53.2±28.0 
95 P=0.64  

P=0.87  
 
 

3  
  

 16.4±19.7 16.6±19.6 
 19.1±23.3 15.4±19.2 

P=0.94 P=0.64  
 

4 TUG 
  

 13.5±4.0 13.4±3.4 
 10.4±3.6 10.3±3.0 

P=0.98 P=0.96  
 

5 FRT 
  

cm  
24.8±7.4 25.6±7.2 

P=0.74

 
PD

95
TUG FRT

PD

6
TUG

5 FRT

 
PD

 
 
 

 
1 Bloem BR Grimbergen YA Cramer M et al.

Prospective assess-ment of falls in Pakinsons disease
J neurol248 950-958 2001 

2
38 43-46 2013 

3

65 53-53 2014 



－ －



－ －

51  

ALS  
 

 
 

Amyotrophic lateral sclerosis ALS
Augmentative and Alternative Communication AAC

SNS

AAC QOL  
 

ALS  
 

 
ALS AAC

AAC
 

 
 

 
A 50 157cm 56.1kg

5 ALS 4 X
X+1 ALS

X+2 4
X+2

9 10 CV
 

3
TV

2 3

 
 

 
ALSFRS-R17/48

MMT 2~3 3~4 3

 
X+2 4

 

AAC



－ －

 

AAC

 
 

 

1) 1

 
 
 

 

Piezo Pneumatic Sensor 
Switch PPS 2  

 
2 PPS  

 

 
 
3

3

 
 

3  
 

 

 
 

PPS  

AAC

for iPad  

 for iPad ST

 for iPad
A

 for iPad

 
for iPad
OT ST

 for iPad

 

 

 



－ －

 

A

A

PPS

 for 
iPad AAC

 X+2 10

 
 

 

SNS
 

X+3 4

PPS

4  
4  

 
PIP

 
X+3 9

 
 

 

AAC
 

ALS

AAC
2)

3

 
A

3

A
PPS

2)

AAC

 
A



－ －

 

SNS

AAC
QOL  

 

 
1)

2004 
2)

Geriat Med 54(3) 247 251 2016  
3) 9 CQ9-1

CQ9-7 2013

2013 pp162-177  
4) ALS

19 83-86 2002  
5)

AAC 16 55-60 1990  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



－ －

 

1  
  

 
 
 

 



－ －

38  

 

 
 

1 1 1 2 2

1
2

5  
 

 
 

 

5

 
 

60 X

X+46

X+61

 X 63 3
 

1  
1

 
2  

1)
  

2 MMT(Rt/Lt)  
X+61 1  

1/2 2/3 2/4
3/4 3/4 3/4

2/4 2/4 4-/4-
4-/3 4-/3 4-/4- 3/2 
X+62 2  

1/2 2/3 2/4
3/4 3/4 3/4



－ －

2/4 2/4 4-/4-
4-/3 4-/3 4-/4- 3/2 
X+63 3  

1/2- 2/2 1/2 2/2
2/2 2/3 3/3

3/3 3/3 2/4 2/4
4-/4- 4-/3 4-/3
4-/4- 3/2 

( / ) 5kg/8kg 
3  

1 H-Y Stage/  
2

 
3 Japanese version of      
Montreal Cognitive Assessment  27  
4

4~6Hz   
4 ADL FIM 106/126 

1
 

 

30

30cm 25cm  
 

0
120 70

4Hz
10

7Hz

 
0     

140 90  
  4Hz  
   
  3  
  41  

 
20 5

Visual Analog Scale( VAS) 4
 

 VAS 4
0 10

10

1
1

2
2

1)
 

2)

3

4

3
1

 



－ －

2

MOMO

 

1
2

1) 

3.5cm
2kg

2kg
2  

 

 
2  

 

 
1 MOMO X+63 /1/26~1/31  

60cm
30 150

2Hz

3 54

VAS2  
2 MOMO 1 X+63
5/18~6/15  

60cm
30 150

1~2Hz

VAS2  
3 5 X+63 /10/16  

60cm
30 160

1~2Hz

 
1 MOMO  



－ －

3 64

VAS1  

2

ADL

ADL
 

 

 

5

 

 
38

 

1 MOMO
6

2 Farbu E  Gilhus NE  Barnes MP et al: EFNS 
guideline on diagnosis and management of post- 
polio syndrome  Report of an EFNS task force  
Eur J Neurol 2006 ; 13 : 795 801  



－ －

5  

AAC( ) 

2  
 

1 1 2  
 

1  
2  
 

AAC
AAC  AAC

1
1

 

AAC
 

 

 

Augmentative and Alternative
Communication; AAC AAC

1999
AAC

AAC

 

 

ALS
AAC

2016
PT17

OT11 ST9 37

AAC

97.3
AAC

IT
AAC

AAC

AAC



－ －

1

AAC 1
 

 
 

 

1

2 28

AAC

AAC

AAC

AAC 8
AAC

PT OT ST AAC

AAC 2
1 AAC

2

ALS

miyasuku eyecon SW

28
100 PT12

OT9 ST7
AAC

IT

1

1

AAC
AAC

2

2

61
39
14

ST
PT OT

0% 20% 40% 60% 80% 100%

AAC

+

+

+
2016

2017

7%

6%

16%

16%

5%

13%

2016

2017

+ +

N=64

N=32



－ －

2
3

3

4 5

4

5

1 AAC

6

7

AAC

Miyasuku eyecon

PT OT
ST

PT OT AAC

1

AAC
AAC

2016 N=47 2017 N=20
1 41 25
2 33 20
3 26 20

2016 N=63 2017 N=78
1 27 28
2 21 27
3 21 24

1 28
2 22
3 19
4 12
5 21

7%
4%

AAC

33%

30%

43%

33%

44%

4%



－ －

AAC

AAC

1 1

AAC

PT OT ST AAC

 
AAC

 
AAC

9

8

8

1

AAC

AAC

1 AAC

6

AAC

 
1.

AAC 55 60 1999
 



－ －

38

 

1) 1) 1) 1) 1) 2) 2) 

 

1)   

2)   

Parkinson’s disease PD

  

 
 

 

 

PD

 

 

15 70 PD  
X

X+14 18

FIM
126/126 91 / 35

 
 

 

 

 

 
 

 
2  

4.8 /
60

3.2 /  
 

 

Montreal Cognitive Assessment
26/30 OT

Trail Making Test-A TMT-A
Trail 

Making Test-B TMT-B



－ －

1)

85%
60%

2  
1 TMT-A TMT-B  

 
2  

 

 

3.6
/ 1(

) ( 3)  
 
 
 
 
 

 
 

3  

 
60 3.2 /  

 

 

 

2

2

 
 

 



－ －

 
 

 

1)  
32 2 2012  

2)  
28 3 2008  

3)  
115 11 2013  

4)  
2013  

5  
3 2007  



－ －



－ －



－ －





－ －

抄　　　録





－ －

101  

 

 
 

 

40 30

4 9 HAL®

 

2 10m

HAL® 2

 

 





－ －

(21st International Congress of Parkinson's Disease and Movement Disorders.  

Vancouver, Canada, June 4-8, 2017) 

 

Title: Electronic stethoscope in the diagnosis of orthostatic tremor 

Jun Tashiro, MD, PhD1, Hiroyuki Ohtsuka, RPT, PhD2, Makoto Hirotani, MD, PhD1 , Shinsuke 

Hamada, MD3, Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, Sanae Honma, MD, PhD3, 

Keiko Hamada, MD3, Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 and Kunio Tashiro, 

MD, PhD3.  
1Sapporo Parkinson MS Neurological Clinic, Sapporo, Japan, 060-0807 
2Department of Physical Therapy, Health Sciences University of Hokkaido, School of 

Rehabilitation Sciences, Tobetsu, Japan, 061-0293 
3Department of Neurology, Hokuyukai Neurological Hospital, Sapporo, Japan, 063-0802.   

 

Objective: To demonstrate the usefulness of electronic stethoscope (ES) in making diagnosis of 

orthostatic tremor (OT).  

Background: OT is a rare disorder first reported in the English literature by Heilman in 1984 

and characterized by leg tremor and subjective unsteadiness only on standing, absent when 

sitting or lying, and improved by walking or leaning. The tremor cannot be reliably seen or 

palpated, and the diagnosis can be confirmed only by electromyography (EMG) recordings with 

a typical 13-18 Hz pattern. In 1995, Brown reported a new clinical sign for OT. It is a sound 

similar to the noise of a distant helicopter heard with a stethoscope. Recently, several models of 

ES have become commercially available and the recorded sound of auscultation can be 

transferred to a PC and immediately visualized. It would be useful if the diagnosis of OT could 

be confirmed by the findings of ES, especially in institutions where surface EMG is not easily 

available. 

Methods: In a case with confirmed OT, the sound of leg muscles was recorded by ES (3MTM 

Littmann R  Electronic Stethoscope Model 3200, 3M). The audio files were transferred via 

Bluetooth R  to a PC (MacBook Pro R , Apple Inc.) and visualized by 3MTM Littmann R 
StethassistTM software for analysis. The frequency and waveform of the muscle sound were 

compared with those of surface EMG of the same case.  

Results: A female in her fifth decade noticed tremor in her left hand and both legs and 

unsteadiness when waiting in a queue 7 years before. Her symptoms appeared only when 

standing still, alleviated on leaning, and disappeared on walking. On examination, postural 

tremor was found in her arms, and the fine tremor in leg muscles was visible and palpable on 



－ －

standing with intermittent myoclonic movement. The ‘helicopter sign’ was heard by 

auscultation. Surface EMG revealed 16 Hz discharges and the diagnosis of OT was confirmed. 

Clonazepam was effective and the frequencies of the waveforms from both surface EMG and the 

sound of leg muscles recorded by ES 15 months after diagnosis on clonazepam 2.5mg/day were 

determined to be approximately 15 Hz.  

Conclusions: The findings of unique ‘helicopter sign’ for OT recorded and visualized using ES 

and analyzing software become comparable with those of surface EMG. Their frequencies are 

considered to be identical, which suggests that the diagnosis of OT may be confirmed by ES 

instead of surface EMG. It may contribute to the early diagnosis and early treatment of OT.  
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(XXIII World Congress of Neurology (WCN 2017) Kyoto, Japan, September 16-21, 2017) 

 

Title: ELECTRONIC STETHOSCOPE IN THE DIFFERENTIAL DIAGNOSIS OF LEG TREMORS 

Jun Tashiro, MD, PhD1, Hiroyuki Ohtsuka, RPT, PhD2, Makoto Hirotani, MD, PhD1 , Shinsuke 

Hamada, MD3, Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, Sanae Honma, MD, PhD3, 

Keiko Hamada, MD3, Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 and Kunio Tashiro, MD, 

PhD3.  
1Sapporo Parkinson MS Neurological Clinic, Sapporo, Japan, 060-0807 
2Department of Physical Therapy, Health Sciences University of Hokkaido, School of Rehabilitation 

Sciences, Tobetsu, Japan, 061-0293 
3Department of Neurology, Hokuyukai Neurological Hospital, Sapporo, Japan, 063-0802.  

 

Background: Primary orthostatic tremor (OT) and Parkinson’s disease (PD) can present with leg 

tremors. The frequencies are different, 13-18 Hz for OT and 4-9 Hz for PD, and determined by surface 

electromyography (EMG). Recently, the sound of auscultation can be recorded by electronic 

stethoscope (ES) and visualized with analyzing software, which can also be used to determine the 

frequencies of tremors. It would be easier if the differential diagnosis of leg tremors could be made 

with ES, without using surface EMG.  

Objective: To demonstrate the usefulness of ES in the differential diagnosis of leg tremors.  

Patients and Methods: The sounds of leg muscles of the patients with OT and PD were recorded by 

ES (3MTM LittmannR Electronic Stethoscope Model 3200, 3M) and visualized with 3MTM LittmannR 

StethassistTM software for comparison of the frequencies of the tremors.  

Results: A female patient with OT in her forties showed postural tremor in her arms, and the fine 

tremor in her legs appeared on standing. The sound of the tremor called ‘helicopter sign’ of her leg 

muscles was recorded by ES and visualized, whose frequency was determined to be about 15 Hz. A 

male PD patient in his fifties had tremor in his right leg on rest, posture and standing. The frequency 

of the tremor determined using ES was around 5 Hz, which is out of the range of OT but compatible 

with PD.  

Conclusions: The frequencies determined using ES clearly showed the difference between OT and 

PD, which suggests that ES can be useful for the differential diagnosis of leg tremors. 
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