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Figure 1. PRISMA Flow Diagram for Literature Search and Study Inclusion
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Table 1. General Characteristic of the Studies

. Age, Months after stroke,
Study Subject (M/F) mean (SD) mean (SD) Stage
EG CG EG CG EG CG
9/11 52.97 (3.19) 1.86 (1.52)
Andrade et al. (2017) 13/7 55.18 (4.21) 1.78 (1.75) Subacute
12/8 54.76 (4.28) 1.92 (1.36)
) 53.5 54.30 8.27 9.60 )
Ateia et al. (2017) 15/5 14/6 (5.69) (5.03) 2.22) (0.44) Chronic
N 42.57 50.85 44.42 26 )
Bolognini et al. (2011) 3/4 2/5 (12.86) (14.90) (31.31) (18.35) Chronic
Figlewski et al.(2017) 16/6 15/7 60(11) 61(10) 9 7 Chronic
6/1 58. 27.5
Rocha et al. (2016) 5/2 / 58.5 > 34.2 Chronic
4/3 58.5 26.5
Takebayashi et al. 58.9 59.7 ,
(2017) 8/2 6/4 ©.29 (15.82) 30.74 39.85 Chronic

CG: Control group, EG: Experimental group, F; Female, M: Male, SD: Standard Deviation

CIMTE ARE3om, Th2 139] AtollAl= anodal
tDCS?} CIMT, cathodal tDCS + CIMTS 212+ AR8319]
t} anodal tDCSS ARESH THE: 13H9] AollA= 24
Hois galslo] M1o]l anodal tDCS 2F CIMTS PMCH
o] anodal tDCS 2} CIMTS 2}t ARSIt L]
139] ¢3+~= CIMT &8 Z°]l Dual tDCS2} PNMESE
28510 AlgolRlt. SR 25 T 4 71 93,
103], 123]2 t}FoHA| 8=tk Table 3).

Table 2. PEDro Scale for Researches

3) tDCS

6HO AoA AR tDCSE A AfF(mA)IE
0.7-2mA &} Z-GAIZRE 202004 3417 W= ot
FolA Uebgtt tDCSe] A8 H-9= A=9] F5Ho
w2t B 5= Wi=(ipsilesional and contrale-
sional area)®] C39} C4 F-9lofl 2-&= et 5]
9] A AmAol| A AR sham (DCS= HAFE
Z7] 3025 524 3 & AF0= AR =E HA5lo]
st oH, H=59] A8 Fole Aot 24 28

Holet ThE 1L S Xz o] AHEA gisrh

No. Author(year) L 2 3 4 5 6 7 8 9 10 1 Total Quality
1 Andrade et al. (2017) v v v v v v v Vv v v v 11 Excellent
2 Ateia et al. (2017) v v v v v v v v v 8 Good
3 Bolognini et al. (2011) v Vv v Vv v v v v v v 9 Excellent
4 Figlewski et al.(2017) v v v v v v v v v 8 Good
5  Rocha et al. (2016) v v v Vv Vv v v Vv Vv v v 11 Excellent
6  Takebayashi et al. (2017) v v v v v Vv v v v v v 11 Excellent
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= 119 HXTakebayashi et al., 2017)°A+=
tDCS9F CIMTS} TlEo] PNMESE Zisto] TA=
AP CIMTE} Blalso] AJA|7]53]50] o axt
g Husky it

tDCS9E CIMT] 23t SAj9] B3 dofhr] 23]
AREE A7 15 B7R= Fugl-Meyer Assessment(FMA),
Motricity Index (MI), Jebsen Taylor Hand Function
Test (JTHFT), Wolf motor function test-Functional
Ability Scale (WMFT-FAS), Wolf motor function-per-
formance time (WMFT-TIME), Box and Block Test
(BBT), Action Research Arm Test (ARAT), Modified
Ashworth Scale (MAS), Motor Activity Log (MAL),
Medical Research Council (MRC), Grip strength, Arm
strength 7} ARGE|R1OH B ASLoflA] CIMTHE T
0F AMESR= AR DCSP CIMTY] ZFSAHE AR
Stz o] o aapAl Ao s YEith ghH, olA
w0 AFE B3 WA M) AA7s 310 digt
SR Ao £, Rocha 5(2016)2] 1]l
A= CIMTHE AASE tiZ2ollA] Grip strength, Arm
strength®} -2 8 #HA H7oflAgt FoI5k Wkt
Uehkd], ofe 4 A5o] gl A=t MEE Bt
9] ¥F3E & YIS HIAA LU= AlASh=E
Zolgt Harstal Qirk. o] tel vl TRESS
7141 Page 5(2002)9] 7= HEF AP 10577
A& Fofl MALS| AOU % QOMO S7H2qE ofyzt
FMAS] /g8t 734 Uepilet. SEAYE Rocha &
(2016)9] AFoNA AR mCIMT Z2ES2 o1+
1AL 3= 33], & 457F, 2159] AljE AL 51% 6AIRE
O= old Z2EZF Ht} A o|FAt}. Peurala &
(20122 CIMT®] F4H9] - A9 Aol gt 4]
AR g} wEREA S 3l 25 ARIS] I E=
T2t A= A

Aozt Bska Tt (Rocha et al., 2016).
PNMES A=-& F7H4 02 ARERE 132 A efshd,

tDCS & Fof| CIMTE H-&5t3ict. &3 A9 57
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Abstract

Impact of Transcranial Direct Current
Stimulation Combined With Constraint-Induced Movement
Therapy on Upper Limb Function in Chronic Stroke:

A Systematic Review

Kim, Sun-Ho, Ph.D., O.T.
Dept. of Occupational Therapy, Won-Ju Young Kwang Hospital,

Occupational Therapist

Objective : This systematic review aimed to investigate the impact of transcranial direct current
stimulation combined with constraint-induced movement therapy (CIMI) in patients with stroke

Methods : PubMed and NDSL databases were employed to review literature published between
January 2009 and December 2018. The main search terms were “Transcranial direct current
stimulation” or “tDCS,” “Constraint-induced movement therapy” or “CIMT,” “Upper extremity
function,” “Upper limb,” and “Stroke.” Based on the inclusion and exclusion criteria, 6 articles
were selected. Furthermore, intervention effects on upper extremity function, activities of
daily living, and cortical activity were assessed.

Results : The current intensity, application time, and protocol of the CIMT varied the between
studies. However, the intervention procedures to perform CIMT immediately after
transcranial direct current stimulation was the same. Transcranial direct current stimulation
combined with CIMT was effective in improving upper limb function and activities of daily
living in patients with stoke and had a significant effect on cerebral cortex activation.

Conclusions : This study provides information on transcranial direct current stimulation
combined with CIMT for use by clinical therapists. Further studies are needed to standardize
the stimulation time, current intensity, and electrode attachment position. Furthermore,
randomized controlled trials, including long-term follow up, are needed for larger

populations using the most appropriate CIMT protocol.

Key Words : Cerebral cortex, Constraint-induced movement therapy, Stroke, Transcranial

direct current stimulation, Upper limb function
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