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Introduction: Previous studies indicate that quantification of kinetics and kinematics contributes to 

understanding of the motor learning process [1]. The goal of this preliminary study is to perform 

kinematic assessments in patients submitted to robotic therapy (RT) and transcranial direct current 

stimulation (tDCS) at an early stage after stroke. 

 

Materials and Methods: Six patients, between 3 to 9 weeks post stroke with upper limb paresis 

(scores 7-56, Fugl-Meyer Motor Assessment, upper limb) were randomly assigned to RT and either 

active or sham cathodal tDCS (ctDCS). Patients received 18 sessions (one session per day, 3 days per 

week) of 20 min of ctDCS of the motor cortex of the unaffected hemisphere followed by 40 minutes 

of RT (InMotion Arm – 2 degrees of freedom), Adaptive Protocol. The movement smoothness 

(average of 16 trials) was assessed at the beginning of each session and after each of 1 to 3 blocks of 

training (320 movements per block).  We performed an exploratory analysis with paired t-tests to 

compare the improvement in smoothness between the first and the last session of treatment in each 

group. We compared changes in smoothness between the two groups with the Mann-Whitney test. 

 

Results: There was a statistically significant improvement in smoothness in the active group (p=0.01) 

but not in the sham group (p=0.23). However, the difference in change in smoothness was not 

statistically significant between the groups (p=0.32). 

 

Discussion: These preliminary results suggest that RT preceded by ctDCS of the unaffected motor 

cortex may improve smoothness of movements in patients in the subacute stage after stroke, 

broadening results of a previous study that assessed smoothness of wrist movements after 

administration of anodal tDCS plus RT in patients in the chronic phase after stroke [2]. The lack of 

significant between-group differences may be due to the small sample size. 

 

Conclusion: These results should encourage further studies with a greater number of patients to 

confirm positive effects of ctDCS combined to RT, on kinematics of the upper limb in the subacute 

stage after stroke. 
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