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Effects of Robot-Assisted Gait Training in Spinal Cord Injury
Patient with Impaired Proprioception: A Case Report
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Abstract

Spinal cord injury (SCI) commonly impairs proprioception and tactile sensation, significantly
affecting incomplete SCI patient’s walking ability. Robot-assisted gait training (RAGT) is an
alternative treatment method of conventional overground gait training. It provides repetitive,

interactive, intensive and task-specific practice that may help improve the walking ability
of patients by accelerating neuroplasticity. We report a case of a 76-year-old patient with
damage to the dorsal column of the spinal cord during neurosurgery. Although conventional
physiotherapy was performed five months after injury, he could not ambulate with a walker

because of persistently impaired proprioception. After the patient was received 19 sessions of
RAGT using the Morning Walk®, the patient’s proprioception showed improvement, allowing
the patient to independently ambulate with a walker. This case shows that for SCI patients
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Fig. 1. TL-spine magnetic resonance imaging (MRI) scan. Sagittal T2-weighted image (A) and axial T2-weighted image (B). MRI scan

showed an abnormal high signal intensity in the T8-10 spinal cord (arrow).

41



Geriatric Rehabilitation 2022;12(1):40-45

ko)
T
¢ 27}
o
LN

ol oLt A7) ISNCSCI H7bo| A& 71 2

3712 915} ISNCSCLe] AEjzkzhg71el
AX) 72 AHjoint movement appreciation
o] OFE TG 1S 193 9
h7heol ] AJs}eick ISNCSCLY TE&29 2 91X1702
AAbE AARAPE 2 el dis) 2 el
F105)2 7519S o B} el § e Pt
BHEAS ZAslel BRI B 2 S 2L

2] Ziztol| digh 108]¢] HAtollA] 83] o]/4fe]

ruoap J
2
o
b
td
4
i
on\
o
(W]
junt
=)
(@}
=
=t
=R
o
b
o,
N
N
D
a2
i)
i)

o 1o

UZ0| MotE 22T My BNt 2RER

J

= Blouk 2ke FAo A= 83 m|vhe] Huh-g& Y 73
% 1(impaired), ¥4 2] & ZAQo M & 835] m]vhke] RS
< 5l 9ol 0%(absenn © 2 SP7IRICE’ & ghate] 3
ALAAL Ak FE FSolMEs 228 Aol o), W
I AAE7 -2 Z82F 11, 0/08 ZZEA{sHE BQith(Table 1).
LS oA L2 ST S (key muscle)el OFE 1T 2
ST L3 SRS & 4lEo] 255 (poon) o 2 7}
=olom, L4-S19] FATEEL 35 (fain o 2 7= Q]
CH(Table 2). m]= ] 4=EHAFA 5] Aol & (American Spinal

Injury Association Impairment Scale)+ D2 H7}=]9ich
W1 3P A4t 6holgom, He a4 B 1
71%5& Hr}ste Walking Index in Spinal Cord Injury 11
(WISCI-)E O%bALR 7|3abH] ALk Bge] B7hisgh 4
eItk T3 A4 2] AR S22 WhsHs M4 S

T3k o0& o
A2 4=(Spinal Cord Independence Measurement-IIT)

ayr

=

5

Table 1. Sensory Changes after Conventional Physiotherapy and Robot-Assisted Gait Training

After 8" times After 19" times

Sensory Baseline After 1 month CP After 5 months CP
RAGT RAGT
Proprioception Ankle 1/1, Ankle 1/1, Ankle 1/1, Ankle 2/2, Ankle 2/2,
1* toe 0/0 1* toe 0/0 1* toe 0/0 1* toe 0/0 1*toe 1/1
Pinprick INT/INT INT/INT INT/INT INT/INT INT/INT
Light touch INT/INT INT/INT INT/INT INT/INT INT/INT

CP: Conventional Physiotherapy, RAGT: Robot-Assisted Gait Training, INT: Intact

Table 2. Muscle Strength Changes after Conventional Physiotherapy and Robot-Assisted Gait Training

After 8" times After 19" times

Key muscle Baseline After 1 month CP After 5 months CP RAGT RAGT
L2 2/2 3/3 3/3 4/4 4/4
L3 2/2 4/4 4/4 4/4 4/4
L4 4/4 4/4 4/4 4/4 4/4
L5 4/4 4/4 4/4 4/4 4/4
S1 4/4 4/4 4/4 4/4 4/4

CP: Conventional Physiotherapy, RAGT: Robot-Assisted Gait Training
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Table 3. Functional Level Changes after Conventional Physiotherapy and Robot-Assisted Gait Training

h 0.
Functional level Baseline After 1 month CP After 5 months CP ‘l/:/f;[gf times QEZTI 9" times
WISCI-II 0 1 1 8 13

BBS 6 11 12 23 27

SCIM-III 6 10 12 15 17

(Mobility domain)

TUG u/C u/C u/C 38.7 sec 35.3 sec

CP: Conventional Physiotherapy, RAGT: Robot-Assisted Gait Training, WISCI-II: Walking Index in Spinal Cord Injury II, BBS:
Berg Balance Scale, SCIM-III: Spinal Cord Independence Measurement I1I, TUG: Timed Up and Go, U/C: Uncheckable
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