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Effects of Robot-assisted Therapy on Lower Limb in Patients with
Subacute Stroke
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Department of Physical Medicine and Rehabilitation, Wonkwang University Hospital
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Abstract This study examined the effects of robot-assisted therapy on the motor and functional recovery of the lower
limbs in 53 subacute stroke patients. Robot-assisted therapy was performed using Lokomat? (Hocoma AG, Zurich,
Switzerland) for thirty minutes per day, five times a week for four weeks. The outcome measures used were the
Fugl-Meyer assessment, Motricity index(MI), Functional ambulation category(FAC), Berg balance scale(BBS) for gait
function and balance ability, 10m walking test, K-Modified Barthel Index(K-MBI) for the activities of daily living
and Mini mental state examination (MMSE), and Beck's depression inventory(BDI) for depression. All patients recruited
underwent these evaluations before and after the four week robot-assisted therapy. For the evaluation, the
somatosensory evoked potentials were used to assess the functional recovery. Robot-assisted therapy on the lower limb
after subacute stroke showed improvement in motor strength, gait function, and the activities of daily living. All changes
in terms of MI, FAC, BBS, and K-MBI exhibited a statistically significant difference after the four weeks
robot-assisted therapy. The somatosensory evoked potential result showed a correlation with the MI and K-MBI.
Robot-assisted therapy is believed to facilitate the motor and functional recovery of the lower limb in subacute stroke patients.
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Robot therapy

Robotic 30min/day (Session 1)

group +
(n=32) Conventional therapy
30min/day (Session 2)

Admitted
to the study Sdays/week/4weeks
(n=53)

Conventional therapy
Control 30min/day (Session 1)

group +
(n=21) Conventional therapy

30min/day (Session 2)

[Randomizing}

Fig. 2. Study flowchart

Post-training
Assessment

Pre-training
Assessment

of
-

=
of fz 32
N
>,
of
2
o

-
F
=2
>
ﬂ‘
fr
>,
L2
2
_@_
B
N
=
i
o
of
ol
>
rl
I

& 8t 7 A F53 AR S FEste] B
71 B7HE $18te]  Fugl-Meyer
motor assessment(FMA) H5-¢} 3}#]9] <&8& =
Aske] H718l= Motricity Index(MI)3H <, R3S
U Z=go] dag Ao wet HgE it
Functional Ambulation Category Scale(FAC) 855
Ao, By s 545 98] Berg Balance
Scale(BBS) A5, 10m RYPHA H4E S48 A
FRLE 7 58S FA6] flote] Fojo AxE
ARsted F2 AH HolAe e #4 vl A
(Korean version of modified Barthel index, K-MBI)&
S48tk AT Hrbe S tel A A

AHKorean-mini mental state examination, K-MMSE)Z

s e
B o
o
~
2>
ful
of
XN
1

ol
—_

1) o ¥

&5 #FX+E Beck’s depression inventory(BDI)E
SAsAr

A A2 39 AARE Cadwell sierra wave T3
%7] (Cadwell, USA)E ALg-&l9om 3212 o)obdl A
B2 53 F o Ao 45 AT A4 A A
BE 47 s S3do A A58k A HH S



ARSI EeB =R A7Y ATS, 2016

FHAA 71559 72t 259 5] F
4 }37“?11 X}JB}MJ% %9 2.823
WHEASS Fo] sk 2
=3} 10~20

7

3FA)

(e}
4&

]/\Eﬂg]

AAF

2 =]

(e}
ASE

Window SPSS version 19.05
T p<0.05% ST F
IEERIEE R E SR
A A5 sk ) 7k s,
S A
= o] b
o A xasq H}Oo] oiL ;Lo “14’; 720 1]
Jort shajo] el A5 AR A
2 ki 27 o L}Tow 7t o] wg of
BA O]_oﬂq_ E\Zb‘]— xﬂk]@—ﬂ

7}
%01 A ol M REA BT

7 e
4 &

) %

-

6]

-

<)

E2)

€

10 P>
ol
%

:g}x} /87‘3 7]f0ﬂ
g_tq 2y zﬂil A5

= 5390] ATE TR
Ué EH&%OlleéORiE}.
25 A A5 g, A27F 1173013
o, 2= ﬂu}ﬂlﬂl {U}HV} 219 oIk
HET 21%% FA7F 8% AR} 13903l 2=
HAupa) 7t 109 = Anpa)7} 1195012k AA oAzt
% 7 Ao 351, X Aol BEAYEE 7S
7F 17801300}
ol A 23.66(

3

HU

= B3 AS AR
izl A 26,14
7He 249 oﬂﬁ 26

kel
T

T‘Z\
RiR xA

Aol 7k vrehtA| °‘°k°
U, 28 AZA 879 o7t 56.78A(FE=HA} 11.41
Aol at, T 67.81A(EFHAL 9.94) 2 2ol
A elabl Ekthtable 1).

&3]

i

222 M X7
EE ZH§]— ;(]_‘EJ_EL
Halol| A WA EQ

ro

BBS, FAC 2 K-MBI, FMA,

462

MMSE, BDI= 7 Atole] 2]t x}o]& Hol|
o ey 22 X857 rHJE o] gkx]9] MI7} A
oA rﬂé%ﬂ H 2 ol B 5

HYo, X8 W Aol 7} YR
Ak ZE AL A5 %91 27 & A ESH
Th A BE A& X BBS, FAC % K-MBI7}
gzt vl A Foe THS HY
10M walking test, BD AT F o BTl
gk Apo]7b YEPHA] gSkTh(table 2).

e

—

%‘3

Table 1. General and disease related characteristics of
the patients

Variables Robotic Control
group (n=32) group (n=21)

S Male 21 (65.6%) 8 (38.0%)
Female 11 (34.4%) 13 (62.0%)

Affected Right 21 (65.6%) 11 (52.4%)
side Left 11 (34.4%) 10 (47.6%)
Duration (days) 23.7 £ 188 26.1 £ 29.3
Age (years) 56.8 + 11.4° 67.8 + 9.9"

Table 2. Comparison of clinical outcome between the

two group
Variables Group Before After
Motricity Robotics 418 £ 144 653 = 184"
index Control '53.6 + 15.8 68.1 £ 18.6'
Robotics 152 + 82 215+ 72"
FMA -
Control 145 + 47 290 + 12.5
BBS Robotics 172 = 105 :39,5 + 13,0:
Control 211 + 18.0 30.0 = 18.1
Robotics 14 £ 11 37+ 12
FaC Control 13+ 12 9+ 12
Robotics 229 + 5.6 26.6 + 3.8
MMSE Control 192 + 74 26+ 55
DI Robotics 152 + 115 11.0 + 10}9*
Control 157 £ 7.7 125 £ 9.5
Robotics 379 £ 13.6 776.0 + 14.0°
K-MBI = -
Control 36.3 + 19.6 63.4 + 20.6
10m walking Robotics 65.0 + 44.6 349 + 46.6"
test Control 482 + 397 30.1 + 2047

! p<0.05 before treatment - p<0.05 after treatment
* p<0.05 comparison of pretraining and post training outcome in
the robotic and control group

A A7 Az T F #1ke] QA EY A A
£ 0wkl s W g A AE AT v]aeA] 23
A 5ot 2ot E5Fol4 ML, FMA, BBS, FAC
2 K-MBIL, MMSE oA EA84 o= o8 sHS
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Table 3. Clinical outcome from the response of median
nerve SEP in before and after rehabilitation

treatment
. No response Response
Variables (n=14) (1=39) p-value
1+ 13. 2+ 16. .
MBI Before 32,1 £ 134 392 £ 164 0.16
After 65.6 + 149 | 729 185 | 0.8
Bef 13.5 + 8. 15.8 + 6. 4
FMA efore 35+ 87 58 £ 69 0 0”
After 180 £ 53 254 £ 95 0.03
Motricity | Before 334106 | 512+150 | 0.01°
Index After 547+ 196 | 706 = 161 | 001"
BBS Before 133 £ 93 207 + 150 | 0.04°
After 29.1 £ 154 379 + 156 0.08

Table 4. Clinical outcome from the response of tibial
nerve SEP in before and after rehabilitation

treatment
Variables No (;iszao)n s R(e;z;);)s ¢ p-value

VB! Before 30.9 £ 161 | 425 + 143 0,01;

After 658 + 186 | 753 162 | 0.05

Before 136 + 7.1 169 = 7.7 0.21
FMA

After 211 487 257 +92 0.14
Motricity Before 383 + 104 | 533 166 | 001
Index After 60.9 =198 | 71.0 =159 | 005"
BBS Before 136+ 109 | 23.1 139 0,01;

After 30.9 £ 165 | 394 + 144 | 005

463

Table 5. Comparison of clinical outcome between the
two group(in SEP response group)

Variables Group Before After
Motricity Robotics 462 + 140 69.7 + 15.5
index Control 571+ 14.1 71.8 £ 172
MBI Robotics 38.6 + 154 :7946 +13.6

Control 39.8 £ 17.9 653 + 20.8

" p<0.05 clinical outcome of between the robotics and conrol group
(before treatment),
" p<0.05 clinical outcome of between the robotics

(after treatment)

and conrol group
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