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Application effect of lower limb exoskeleton robot in spinal cord injury
patients during rehabilitation

HU Xiaohong', WU Jun®

(1.Department of Rehabilitation Medicine, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China;
2. Department of Rehabilitation, Xi’an International Medical Center Hospital, Xi’an 710000, China)

Abstract Objective: To analyze the impact of lower limb exoskeleton robot intervention on rehabilitation in spinal cord injury patients.
Methods: 122 spinal cord injury patients in the First Affiliated Hospital of Xi’an Jiaotong University from April 2022 to April 2024
were selected and divided into the control group (n=61, routine rehabilitation intervention) and the experimental group (n=61, lower limb
exoskeleton robot intervention) using a random number table. Both groups of patients were treated for 45 days. The sensory and motor
function, life activity ability, constipation symptoms, lung function, and muscle strength grades of patients in the two groups were compared.
Results: After intervention, the scores of exercise, light touch and acupuncture sense were higher in the experimental group than those
in the control group (P<0.05). After 7-45 days of intervention, the experimental group had higher SCIM Il scores, higher lung function
indexes, higher proportion of MMT grade 3, and lower scores for frequency of defecation, difficulty in defecation, sensation of incomplete
emptying, abdominal pain and time spent on the toilet (P<0.05). Conclusion: Lower extremity exoskeleton robotic intervention could
improve sensory and motor function, activities of daily living, constipation status, lung function, and muscle strength grading of spinal cord
injury patients.
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Table 1 Comparison of baseline data between the two
groups of patients [x s, n (%) ]
57 JEe s WRE nm P
Fik (%) 39.43+7.67 40.07+8.12 -0.447 0.656
i (B) 1.98+047 203+048 -0573 0.567
5 0.153  0.696
5 41 (67.21) 43 (70.49)
59 20(32.79) 18(29.51)

BRI AL 0131 0717
i 30 (49.18) 32 (52.46)
fZ 31(50.82) 29 (47.54)

ASIA 54 0.145  0.703
B %% 39 (63.93) 41(67.21)
C% 22 (36.07) 20 (32.79)
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Table 2 Comparison of ASIA sensory and motor scores
between the two groups of patients (x +s )
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TERRABIE CEATH) [n (%) 1 Fw, KA K
N Ve s e TFInaET
SRR RS s ARG IES 0 T SR %L + )
. B o o ZF 58.08+5.11 57.05+597 1.027  0.306
PRz (xxs) FoR, RAMSIHEA  Kils, 205 g
‘ e . \ o 2 i 20.66+351 2041+331 0398  0.691
ARLERATEWE T2, U P00 WRZSHA
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gt o -
FiE
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21 B NIiEzhIhee T Wiwy, W4 R FHizshilF 2 b ot 30.07£2.45° 2518+3.17° 9535  <0.001
Ay B fE R e RE A te A, ER g E X $HRI%  30.46+3.04° 2592+344° 7.728  <0.001
(P>0.05) . THi)s, SXREAML, KBAHIZD) . SEATHEHL, P<0.05
R 3 WHEZE SCIM MIEHLLE (x+5)
Table 3 Comparison of SCIM Il scores between the two groups of patients (x +s )
ZA5) FImT Fm7d F 14d F30d F45d Feys Figia Frz
HBA (n=61) 5202+339 54.41+210 56.95+3.19 60.39+2.16 64.08+3.50
536.288  19.482  19.544
STER4R (n=61) 52.11+355 5321+246 5498+310 57.66+2.89 60.11+3.12
tE -0.156 2.891 3.459 5.937 6.604 — — —
P& 0.876 0.005 0.001 <0.001 <0.001 <0.001 <0.001  <0.001
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Table 4 Comparison of Wexner constipation symptoms between the two groups of patients (x £s )

Bzt RIGLA (n=61) B4R ( n=61) tHE P&

FET
HAESR R 4.05+4.63 4.00+0.48 0.574 0.567
HHE R 3.79+0.61 3.70+0.56 0.775 0.440
TELHE = RS 3.84+0.49 3.75+0.62 0.808 0.421
PRI 3.74+0.48 3.69+0.53 0.535 0.593
BT AL 2% 6987 8] 3.72+0.52 3.66+0.57 0.661 0.510

THE
HHE IR 2.30+0.67° 2.87+0.81° —4.284 <0.001
HHERE 2.64 +0.52° 3.05+0.53° -4.321 <0.001
TELH = RS 2.38+0.58° 3.13+0.43 -8.157 <0.001
RE &R & 1.51 +0.50 2.48 +0.54° -10.271 <0.001
_E IR TE 2R 898 8] 2.38+0.55° 3.00 +0.48" -6.628 <0.001

A HRATWEAHEL, *P<0.05

x5 MABREMINBELLE (Xx+5)
Table 5 Comparison of lung function between the two groups of patients (x s )

L A (n=61) XTER4AE (n=61) tE P&

FA
FVC (L) 1.41 £0.50 1.37+£0.45 0.465 0.643
FEV1 (L) 1.29+£0.35 1.26+0.38 0.454 0.651
MWV ( L/min ) 48.65+10.45 47.45+11.01 0.617 0.538

Fis
FVC (L) 3.45+0.64° 2.64+0.45° 8.089 <0.001
FEV1 (L) 3.36+0.77° 2.01£0.60° 10.806 <0.001
MWV ( L/min ) 71.40+11.62° 60.43 +8.75° 5.890 <0.001

H: SFEATWETHE, “P<0.05
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x6 HWAREMMT DR [0 (%) ]
Table 6 Comparison of MMT classification between the
two groups of patients [n ( % ) ]

I XfifRZH

&t (n=61) (n=61) A Pl
Fa -0.006  0.995

0% 0 (0.00) 0 (0.00)
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34 3(4.92) 1(1.64)

4% 0(0.00) 0(0.00)

5 5% 0(0.00) 0(0.00)
FiE -2.415  0.016

0% 0(0.00) 0(0.00)

1% 8 (13.11) 12 (19.67)

2 4% 30 (49.18) 39 (63.93)

3% 23 (37.70) 10 (16.39)

44 0(0.00) 0(0.00)

54 0(0.00) 0(0.00)
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