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Effects of Robot-assisted Upper Limb Training on Hemiplegic Patients

Han Gil Seo, M.D., Jaewon Beom, M.D.', Byung-Mo Oh, M.D., Ph.D. and Tai Ryoon Han, M.D.,

Ph.D.

Department of Rebabilitation Medicine, Seoul National University College of Medicine, 'Chungnam National

University Hospital

Objective: To investigate the effects of short-term robot-assisted upper limb training on hemiplegic
patients compared to conventional physical therapy.

Method: This study was a prospective, single-blinded, randomized controlled trial. Eighteen hemiplegic
patients due to brain lesions were randomly assigned to: (1) robot-assisted upper limb training and

conventional upper limb physical therapy for 30 min a day, respectively (Robot group); or

(2) conventional

upper limb physical therapy for 30 min twice a day (Conventional group). All interventions were provided
for 2 weeks, 5 times a week. Each patient was evaluated at pre- and post-treatment by the Fugl-Meyer
assessment-upper extremity (FMA-UE), Jebsen hand function test (JHFT), grip power, modified Barthel
index-upper extremity (MBI-UE), line bisection test, and Albert test.

Results: The Robot group showed significant improvement in FMA-UE (pre: 13.22 +

14.20, post: 21.67

+ 15.84; p = 0.018), MBI-UE (pre: 14.33 = 7.42, post: 16.56 + 6.95; p = 0.041), and line bisection
test (pre: 25.15 + 34.48, post: 14.93 *= 28.38; p = 0.043). The Conventional group showed significant

improvement only in MBI-UE (pre: 9.22 + 6.06, post: 15.56 +

6.19; p = 0.008). The improvement

in MBI-UE was larger in the Conventional group than Robot group (6.33 = 3.28 vs. 2.22 + 2.49; p

= 0.014).

Conclusion: This study suggests that short-term robot-assisted upper limb training may improve upper
limb function in hemiplegic patients. However, proper physical therapy may be needed to transfer
improved upper limb function to activity of daily living. In addition, goal-directed reaching tasks using
a robot are expected to be a treatment option for hemineglect. (Brain & NeuroRehabilitation 2014;

7: 39-47)
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Fig. 1. InMotion 2.0 robot. Hemiplegic patients were engaged in
goal-directed, planar reaching tasks that emphasized shoulder and
elbow movements.
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Enrollment
(n=18)

Robot group (n =9)

Allocation

| |

) |

Conventional group (n = 9)

v

Robot-assisted training
: 30 min per day

Conventional physical therapy
: 30 min per day

5 days per week
total 2 weeks

'

v

: 30 min twice per day

5 days per week
total 2 weeks

Conventional physical therapy

I

Analyzed (n =9)

| |

Analysis

Analyzed (n =9)

) |

Table 1. Characteristics of Individual Patients

Fig. 2. Flow of participants in this
study.

Patients Sex Age (years) Diagnosis Hemiplegic side  Duration (days)
Robot group
P1 M 21 Intracranial germinoma Left 370
P2 F 20 Rt. basal ganglia ICH, IVH Left 56
P6 F 64 Rt. parietal glioblastoma Left 19
P7 M 69 Rt. MCA infarction Left 25
P9 M 79 Rt. MCA infarction Right 58
P11 F 39 Multiple ICH, SDH Right 4,047
P14 F 58 Rt. basal ganglia ICH, SAH, IVH Left 17
P15 M 40 Rt. corona radiata infarction Left 19
P17 F 59 Rt. ganglia infarction Left 63
Conventional group
P3 M 93 Rt. PCA infarction Left 939
P4 F 27 Lt. basal ganglia ICH Right 34
P5 M 69 Rt. multifocal infarction Left 62
P8 F 74 Lt. frontal parasagittal meningioma Right 15
P10 M 42 Lt. basal ganglia ICH Right 22
P12 F 66 Rt. MCA infarction Left 266
P13 F 78 Lt. MCA infarction Right 16
P16 F 70 Rt. basal ganglia ICH Left 17
P18 M 71 Rt. frontal ICH Left 28
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Fig. 3. Outcomes in the 2 intervention groups. FMA-UE: Fugl-Meyer assessment-upper extremity, JHFT: Jebsen hand function test,
MBI-UE: modified Barthel index-upper extremity. Asterisk indicates the significant difference between two tests (p<0.05).
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Fig. 4. FMA-UE and MBI-UE scores of individual patients. FMA-UE: Fugl-Meyer assessment-upper extremity, MBI-UE: modified Barthel

index-upper extremity.

<43



Brain & NeuroRehabilitation : 2014; 7: 39~47

Table 2. Hemineglect Tests in Left Hemiplegic Patients

Line bisection test (%) Albert test
Patients Age (years)  Duration (days)
Pre Post Pre Post
Robot group
P1 21 370 1.34 3.53 0 0
P2 20 56 14.8 10.23 1 0
P6 64 19 8.2 29 0 0
P7 69 25 94.4 79 31 25
P14 58 17 48 3.6 8 0
P15 40 19 2.04 1.84 0 0
P17 59 63 7.26 341 0 0
Conventional group
P3 93 939 88.22 74.5 24 25
P5 69 62 76.16 100 23 26
P12 66 266 40 61.7 15 12
P16 70 17 7.09 10.3 7 0
P18 71 28 135 6.54 0 0

Table 3. Subgroup Analysis on the Patients in Subacute Stage

Robot group  Conventional
m =17 group (n = 7) p-value

Duration of 36.71 £ 21.09 27.71 + 16.64 0.383
hemiplegia (days)
FMA-UE

Pre 10.29 + 14.48 2586 + 28.64 0.620

Post 21.14 + 17.86 29.29 + 28.79  0.902

Change 10.86 £ 7.52 343 + 326 0.038*
JHFT

Pre 5.00 + 1323 11.86 + 17.80  0.456

Post 9.29 + 2457 21.00 + 27.60  0.535

Change 429 + 1134 9.14 + 11.70  0.535
Grip power (Lb)

Pre 1.71 £ 454 16.00 + 26.70  0.383

Post 243 £ 559 20.17 + 30.53  0.366

Change 0.71 £ 1.25 1.50 + 2.35 0.628
MBI-UE

Pre 12.86 £ 720 10.14 + 6.44 0.318

Post 1571 £ 7.11 1729 + 5.88 0.383

Change 286 £ 248  7.14 + 3.19 0.026*

Values are mean * standard deviation. FMA-UE: Fugl-Meyer
assessment-upper extremity, JHFT: Jebsen hand function test,
MBI-UE: modified Barthel index-upper extremity. Asterisk
indicates the significant difference between two groups (p <0.05).
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