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Development of Combined Constraint-induced Movement Therapy with Neurofeedback
for Severe Upper Limb Paralysis

Kazuhisa, Domen

13,400,000

Cl Cl
Cl Cl
Cl Cl

Constraint-induced Movement Therapy (CIMT) combined with an upper limb
rehabilitation support robot for stroke patients with severe upper limb paralysis was found to
improve upper limb function. The results also indicated that the combination of CIMT with
transcranial direct current electrical stimulation and peripheral neuromuscular electrical
stimulation may further enhance the effects of regular CIMT. The results of the study of upper limb
activity using a wearable activity meter revealed that while there was no significant long-term
decline in patient-reported frequency of upper limb use, there were relatively many cases in which
the ratio of upper limb activity on the paralyzed side to that on the nonparalyzed side gradually

decreased.
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"Wilcoxon signed-rank test
FMA, Fugl-Meyer Assessment; ARAT, Action Research Arm Test; MAL, Motor Activity Log;
AOU, Amount of Use; QOM, Quality of Movement
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*Mann-Whitney U tests
FMA, Fugl-Meyer Assessment; ARAT, Action Research Arm Test; MAL, Motor Activity Log;
AOU, Amount of Use; QOM, Quality of Movement

2) SEFRANERSEEE (Near—infrared spectroscopy: NIRS) # W/ REEHRMEIIBEOES B
B LDEBFEDROBFOMAL = —a T 41— Ny 7 VR T ADRRZR
FORREIR A<t B Ik L, CT AR O EIEASREREMM D2 b3 L OGRS 12 X 5 iBkRE~
v B T O bE R LT & 2 A, IbkRE~ > B0 7 CIEREREIC L 0 1 RIEENEF RS X
O BT, 1 YRR B A WO IS IMTR BN X0 A L Cuie s, GEEhRREOHES) FEIC L 0 TR Eh
DANTRe > Tz (M 1), S5 CLFRIERTE OIS TIX, 7 CEES E OESREEIZIH W T
1 UGEBNEF X S RN OTRENSIRTE S A EM ZFRD T, e D EES E O iEEhRRE
2 &0 IS E > AIT AT D23, R CEES FE OEShRRE C 6 C1 FEERTE CIIEBI A 23 (kT
DAEREMEDN B D Z L DRIB ST,

12 CI JRILRITR O 570 2 85 FERIVE 2 L O it B 21k

ARAT-Grasp ]
2.5 cm Block 1.5 cm Marble §
(Easy task) (Easy task)
ARAT-Grasp ARAT-Pinch

10 cm Block @ 6 mm Ball

(Difficult task) |

Pre CIMT Post CIMT

@ ARAT-Pinch

(Difficult task) |

Pre CIMT Post CIMT

3) Transfer package DERHAZHEDOHEF O LIFEEIEDE=4 ) U I X 2 L BEAE~
AL FTRE 22 TR R DO ST

KG L T o T MARHEREE 13 4412V T, CTRIRICHE O EIRE & EBTREN R OMRGTORE R,

— W72 RS RERTIER 12 » BTl » TkET 01Tk, BEWRER O _ERE AR OFF
fliTd % Motor Activity Log O ASEHEE (Amount of Use: AOU) & FHHAUE K (Quality of
Movement: QOM) ITEHIMICKERETIXeW—T7, v =7 7 7 /VEEh&E#H %2 H\Wic B EAEIRIC
BT 2 BRI 0 R BIAOTEE) T — % TlE. Magnitude Ratio (fWFENEROIERIETFIZRIT 5
W T OTRENES) . Laterality Index (ZEVEEMR DIEFH T 2% 2 FE T OIEEIEIS) M3k 4
WA U, EREERSED L O JEB S BRI W2 E NI SN L o (K 2),



2. CIRIEZROIEEIEOZ(L (n=13)

70 60

60 50 T
e
50 40

< =
= =
~ 40 < 30
30 20 ==:::::::=. =
-
20 10
pre post Im 3m 6m 12m pre post Im 3m 6m 12m
5.00 5.00
D 300 = S 3.00
©) ©)
< 2.00 Ql2.00
1.00 ¢<\ 1.00
0.00 0.00
pre post Im 3m o6m 12m pre post 1m 3m 6m 12m
050 -0.20
.2 x
g 3
&~ -1.00 £ 040
< B
2 =
o= S
5 -1.50 S -0.60
&) <
= —
o Im 3m 6m 12 080
pre post im - om - om m pre post Im 3m 6m 12m
<GIHISCHR>

1. Takebayashi T, Koyama T, Amano S, Hanada K, Hosomi M, Marumoto K, Takahashi K,
Domen K. A 6-month follow—up after constraint—-induced movement therapy with and
without transfer package for patients with hemiparesis after stroke: a pilot
quasi-randomized controlled trial. Clinical Rehabilitation 2013; 27: 418-26

2. VrdkaE, BB, MEHE D, KEFNE, JUAEE T, 1R FI/A. Constraint—induced movement
therapy (CI ##{%) %% OB ERHERED | FEROHER. &V B YT — 3 8: 755~
60, 2013

3. PIMRGR, FEMFEESY, KEFPHE, MEHIEE s, LAY, B fI/A. Constraint-induced movement
therapy #% 3 fEHORIEBIZE 2 Fhi LT —Efl. (EERIEY ¥ —F /L 47 954-7, 2013

4. Takebayashi T, Amano S, Hanada K, Umeji A, Takahashi K, Marumoto K, Kodama N,
Koyama T, Domen K. A one-year follow-up after modified constraint—induced movement
therapy for chronic stroke patients with paretic arm: a prospective case series
study. Top Stroke Rehabil 2015; 22: 18-25

5. Takahashi K, Domen K, Sakamoto T, Toshima M, Otaka Y, Seto M, Irie K, Haga B,
Takebayashi T, Hachisuka K. Efficacy of upper extremity robotic therapy in
subacute poststroke hemiplegia: an exploratory randomized trial. Stroke 2016; 47:
13858



, 58
? 2021
The Japanese Journal of Rehabilitation Medicine 66-74
DOI
’ 57
2020
The Japanese Journal of Rehabilitation Medicine 415-420

DOl
10.2490/jjrmc.57.415

11 8

95

2022

2022




59

2022

13

2022

Yuki Uchiyama, Saya lwasa, Kazuhisa Domen

Impact of Repeated Treatment by Modified Constraint-Induced Movement Therapy Combined with Robotic Training in A Chronic
Stroke Patient with Severe Upper Limb Paralysis

12th World Congress of Neurorehabilitation

2022

Cl

46

2021




2021

2021

Yukihisa Hashimoto, Satoru Amano, Atsushi Umeji, Akira Uchita, Yuki Uchiyama, Kazuhisa Domen

Improvement of Upper Extremity Function after Constraint-Induced Movement Therapy Combined with Robotic Training Following
Botulinum Toxin Injection in Patients with Chronic Severe-Moderate Hemiparesis after Stroke

13th International Society of Physical and Rehabilitation Medicine World Congress

2019

Kazuhisa Domen, Yuki Uchiyama

Multimodal Neurorehabilitation for Upper Limb Paralysis

13th International Society of Physical and Rehabilitation Medicine World Congress

2019




Cl

55

2018

(Koyama Tetsuo)

(40538237) (34519)
(Uchiyama Yuki)
(50725992) (34519)
(Hashimoto Yukihisa)

(34519)

(Umeji Atsushi)

&#12441;

(34519)




(Ogaki Nao)

(34519)

(lwasa Saya)

(00869802)

(34519)




