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Intervention group 

tDCS + robotic therapy 

Study design 

1 RCT (n=9) 

6 Case series (n=17, 15, 10, 10, 9, 5, 2) 

5 Case studies 

RCT 

Control group 

robotic therapy 



Intervention,  

participant characteristics 

Subacute: 1 case series, 2 case studies 

Chronic: 1 RCT, 5 case series, 3 case 

studies 

 

Armeo spring (1) 

RiceWrist (3) 

Haptic Master (1) 

MAHI Exo-II (4) 

ReoGo (1) 

InMotion 3.0 Wrist (1) 

Reaching robot (1) 





Robot-assisted upper extremity rehabilitation for tetraplegia 

• Safe and feasible 

• To reduce assistance provided by therapists 

• Lack of RCT study 

• Lack of study in acute to subacute stage 
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• AIS 

• AIS C or D (11) 

• AIS D (2) 

• AIS B or C (1) 

• AIS A~D (1) 

• Onset 

• acute (<6 months): 6 

• chronic (>12 months): 8 

• acute~chronic: 2 

• Study design: experimental studies 



Conventional therapy 
(Overground gait training, body-
weight support gait training, 
Bobath principles..) 

Transcranial direct current 
stimulation (tDCS) 

Repetitive transcranial magnetic 
stimulation (rTMS) 

Compared with 

Intervention: 

Lokomat®  



Intervention: Lokomat®  

Treatment frequency 

One study involved only one 

treatment session. 

2~3 

sessions/week 
4 

sessions/week 

5 

sessions/week 

3 

sessions/week 

2 7 1 5 

Treatment duration 

4 weeks 12 weeks 10~16 weeks 8 weeks 

7 2 4 1 

20 weeks 

1 



•10 meters walk test (10MWT, walking speed) 

•6 minutes walk test (6mWT, walking endurance) 

•Lower extremity motor score of ISNCSCI (LEMS) 

•Walking index for spinal cord injury-II (WISCI-II) 

•Functional Independence Measure-Locomotor (FIM-L) 

Effects of the Lokomat® 







Robot-assisted gait training (Lokomat® ) for spinal cord injury 

patients 

 

• May improve gait speed, endurance, strength, ROM, and mobility 

• Insufficient evidence for the effect on balance, depression, cardiorespiratory fitness and QOL 

• Further RCT with long-term follow-ups are needed. 
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End-effector type robot-assisted gait training for spinal cord 

injury patients 

 

• Total 3 published studies (1 feasibility study, 1 case study, 1 observational study) 

• No published RCT studies 



• subacute~chronic (<18 months), AIS C or D patients (16 participants) 

• robot-assisted gait training (RAGT) with GT® (end-effector)   

• significant improvements in10MWT, WISCI-II, and SCIM-III  

• observational study 



재활로봇 

하지재활로
봇 

Wearable 

Angelegs®   HAL®   



Front Neurorobot 2021:15;723206 
• HAL®Robot Suit 

• 15 participants 

• acute~subacute AIS D (5) 

• chronic AIS A (5), AIC C (2), AIS D (3) 

• Intervention 

• 5 times/wk over 12 weeks training with HAL® 

• Outcome measures 

• 10MWT, 6mWT, timed-up-and-go test, WISCI-II 

• gait parameters 



• ReWalk® 

• 15 chronic AIS A patients 

• Intervention 

• three 60-minute sessions/wk over 8 weeks 

training with HAL® 

• Outcome measures 

• 10MWT, 6mWT, time necessary to pass from 

sitting to standing and start to walk (STS-time) 



Powered exoskeleton for spinal cord injury patients 

 

• To allow over-ground walking in chronic complete SCI patients 
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