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WE B RERTREENBEASHESFENANE R EX R ER BT HB G A REARRNFH. 7% #2020 4F 4 A—
2024 4F 4 BT 4 RA R e dib oy 100 6] M JE BB #3507 B HE h PR X &, MBES R EE L2 v AL (500, T
REGNBASHAEHNA NG ) foxt BA (506, FRPE), WAEFHETINA, L EZEF AT 2 (ASIA)
AH CFER S BAES RGN THRNMARTRERFTRAMNER. 8. HETHTW, BT 3 MNAERLA ASIA 2
BB E, AFRARTAEL (P<0.05) . WALy M (SCIM) 40 Berg FHE% (BBS) o m a5, 4 0H .
iﬁ%%,%%ﬁ%ﬁ?%X(Rﬂ%) HETFHBTE, WHEZBT L AAM3H G SCIM iF 4% BBS ¥ 434 7+,
HHEAETHHEBA (P<0.05) o HRTHITH, WHEZBT 3 A G AE R BB & 5 45 R H 48 pmsf ik . 48 L An
R SKHLAL Wl . BRI 7, B RAs T g (P<0.05) . #iTiaye, WMARFET 3 MAFEHRY
FATHH (WISCI) 1147 6 min FATMR G KA/ A, 10 m FATM KA o BAL, EAFRAHRTHEL (P<0.05) . £ib:
THREENEANGHESFENNAERRAA T MIERE M EH, M RE B AR R, T H 8K E ASIA B #5117,
RETHNAE TRFATES .
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Application effect of lower limb rehabilitation robot combined with
dynamic isokinetic muscle strength training system in the rehabilitation
of patients with thoracolumbar spinal cord injury

YUAN Xufang, DU Xiaoze, LEI Lei, ZHANG Jie, YANG Lei

(Department of Spinal Cord Injury Rehabilitation, Shaanxi Kanglu Hospital, Xi’an 710000, China)

Abstract Objective: To explore the effect of applying lower limb rehabilitation robot combined with dynamic isokinetic muscle strength
training system in the rehabilitation of patients with thoracolumbar spinal cord injury. Methods: 100 patients with thoracolumbar spinal
cord injury Who were treated in Shaanxi KangFu Hospital from April 2020 to April 2024 were selected. They were divided into the study
group (lower limb rehabilitation robot combined with dynamic isokinetic muscle strength training system, n=50) and the control group
(conventional nursing, n=50) using a random number table. Both groups were treated for 3 months, and the differences in ASIA spinal
cord injury grading, balance ability, comprehensive motor function ability, lower limb muscle strength, and walking ability were compared.
Results: Compared with that before treatment, the ASIA grading in both groups was improved after 3 months of treatment, and it was
better in the study group than that in the control group (P<0.05). There were significant differences in the time, inter-group, and interaction
of SCIM scores and BBS scores between the two groups (P<0.05). Compared with that before treatment, the SCIM scores and BBS scores
of the two groups were increased after 1 month and 3 months of treatment, and they were higher in the study group than those in the
control group (P<0.05). The peak moment and moment acceleration energy of extensor and flexor muscles, the proportion of hamstring and
quadriceps muscle strength, and gluteus maximus muscle strength were increased in both groups after 3 months of treatment, and they were

higher in the study group than those in the control group (P<0.05). The results of the WISCI Il and 6-min walk test were elevated, and
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the 10-m walking time was reduced in both groups after 3 months of treatment, and the they were better in study group than those in the

control group (P<0.05). Conclusion: The application of lower limb rehabilitation robot combined with dynamic isokinetic muscle strength

training system in patients with thoracolumbar spinal cord injury has a good effect on their rehabilitation, which can effectively improve

ASIA grading, enhance limb muscle strength and lower limb walking ability.
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Table 1 Comparison of general data between the two groups of patients [x x5, n (%) ]
n BRERG T
B35 MR (B /%) Fik (%) Rz (d)

T12 L1 L2~13
54 ( n=50) 36/14 52.67 £4.22 58.28 +8.6 17 (34.00) 20 (40.00) 13 (26.00)
LR ( n=50) 38/12 52.86 +£4.21 58.68 +8.45 16 (32.00) 22 (44.00) 12 (24.00)

tIx*1& 0.208 0.157 0.123 0.045 0.164 0.0563

P{E 0.648 0.876 0.903 0.832 0.685 0.817
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BifE. Al ghad B2 VR AR Pk, KRR T EE
30%~50% . PGS 71 80%~100% JF4h -2 4 [
%, WILAABATHEE 0.9~1.0 km/h, TS840 ™,
YIZRBTH 30 4380 /R, 1R/ R, 5 K 1JH, Fe2eil
Y4 JH., Qffi 35 E BIODEX 8 LA A I 2R R 58
System 4 AT XURSCHT I | MIURESE OISR, 1R/ K,
YIHB BTy 60%/s. 90%s, 120%s, &2 5 min,
AUEIL 30 min, 5K /&, L5497 4 AP

1.3 WM zigtr O3 EHFHEH G S (American
Spinal Cord Injury Association, ASIA) 432", FT
TR R E BB 0k A~E B, ASCh
SEetER, B RE s RE e ek B~D B
ANGEMER, ARG FIE sh D) BE 1) 7 A i
Gk ERONIER, BN sh U ge Rz .
Syt , RGBT, ThREAEZE
2 Berg i # ( Berg Balance Scale, BBS) i,
TP R HTRE I AR EE S I 14 T H
BRI 0~4 47, K4Y 56 41 o B E R T8 2 58 M ah A
o E AL S8 BUIE B AT 4 1940y, RUTEH
SRR TR, RS KU R . D RE) R ST 1
P£43 ( Spinal Cord Indepen-dence Measure, SCIM ) t,
FF Ik B LA ThRRRE Ty, FRIE H 3 AR 1E 16 5
REST o PEARBRIEALTE B FRAE ST . PR ANHG 2 LA HE |
Balfe I, Ay 100 4. ke, KPR
BT ARG R SR )R . @ BT SR
[ BIODEX % # LI PEAG Il 25 R S System 4 Kl £
A LRI VR %) 0 I s g S b . IR 2 L
B Y S UL bl s 56T LD A 2 FH FIPAh K

UG ZhRERI Sy, AR XL RO RE Ty, R
KWL 53 0 0~5 G, o35 0~5 73 73 8uB
FORE RN L MR, SR 1 E RE #0525 17 48
11 ( Walking Index for Spinal Cord Injury, WISCI 1T ),
10 m AT IHEIEAA 6 min AT PERE BRE 0T
JEATRE . WISCT T ™. R F I R #E 17
REST . xR RS2 A Bh e A B T RS
BPAT RISy, B 21 700 oM (EBR, RIS
HAATRES AT . 10 m AT IR "2 76 k]
10 m B2k, B DUt b1 i g Il s I
6 min AT " AR 30 m HEK, BETE
HRTER &S, % SRR E DT . IR
HRIE 2 70 /e, A ERE AR ST IR R, R
SEHRCSRAEN, 6 min JG G0 THEE

1.4 Gt 5775% I SRR SPSS 22.0 #7483
o3HTe BB GIE (AR ) [n (%) 1308,
17 xR FREIES SRR VORISR + b7
W2 (xxs) Fon, 175, P<0.05 HZERHA
Geitr Lo

2 #R

21 ASIA 748 SiRYTHIAHLL, 697 3 DM H R4
B ASIA s, BSR4 B ASIA 739
P FRtIEH (P<0.05) , W3 2.

2.2 SCIM 5 BBS 4> M4l # SCIM 5 BBS ¥
STIIET L W R ERON L, ZRASITFE
X (P<0.05) , METIHITHL, BT 1AM 3A
F 5 Wi2H B2 %149 SCIM 5 BBS 14334755 ( P<0.05 ),
HAFE i@ FXHRAL (P<0.05) , W3 3,

23 TEALS  HiRITEiAHLEL, 3BT 3 M R4LE
VIR LR A 0a T K A sk g . &g L
FE UL UL T et BRI 457 (P<0.05)

R2 WAHABEASIADREEE [N (%) ]
Table 2 Comparison of ASIA grading between two groups of patients [n ( % ) ]

=pd:] 7697 31N A
gzl
C% D %%k E % C% D %%k E %
HRA (n=50) 42 (84.00) 8(16.00) 0(0.00) 22 (44.00) * 14 (28.00)° 14 (28.00)
XtEB4E ( n=50) 40 (80.00) 10 (20.00) 0 (0.00) 30 (60.00) * 15 (30.00) ® 5 (10.00) ®
ZIx* & 0.518 2.045
P& 0.795 0.042

W SEAIGITRIAE, "P<0.05
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ARG TR (P<0.05) , W3 4, 3 itig
24 TEHITEES SRR, Ta7r 3 AR WA B AL L o FAMG . A RERT .

WIS WISCT L5 A 6 min PATINRA R | W2 R G000 45 20 i DR S50 B A I B
Tt 10 m AP AL (P<0.05) , HBFE  A98E "7 XAl RES DR 4fs S D RERE AT,
AT XA (P<0.05) , WK S5, PR 8 B0 1 LT YIS | 2 s [

3 WHSEE SCIM 5 BBS 4R (¥ +5)
Table 3 Comparison of SCIM and BBS scores between the two groups of patients (x +s )

SCIM 5> BBS ¥4
2831
i=Eid:l] BT 1A 7877 31 A i=Eidl] BT 1A 78J7 31 A
54 (n=50) 56.72 +4.91 67.32+5.30° 76.70 + 6.85° 15.72 £3.49 27.34+£3.35° 39.08 +4.24°
XERAH (n=50) 56.26 +4.84 63.22 +5.15° 69.20 + 5.96° 15.70 £ 3.54 23.56 +3.70° 33.24 £ 4.90°
tE 0.472 3.921 5.845 0.028 5.349 6.374
P{E 0.638 <0.001 <0.001 0.997 <0.001 <0.001

TE: SCIM 43 F oy =892.241, Fuyq=18.434, F .\, =40.804, P <0.001, Pyi<0.001., Py <0.0015 BBS T4 Fypy =2201.137 F 9 =25.644
F ey =44.570, Py <0.001, Py <0.001, Py <0.0015 SRLHIETFRET AL, *P<0.05

x4 WMABETEANALLER (x+£5)
Table 4 Comparison of lower limb muscle strength between the two groups of patients (x +s )

Ei=to B 7] B34 ( n=50) FER4H ( n=50) tE P&
N=Eid:l] 26.07 +2.53 25.95+2.48 0.239 0.811

JEFLEIESFE (N/m )
&Fr 31N A 62.24 +6.27° 48.90 +4.15° 12.545 <0.001
SEIT R 7.85+0.87 7.79+0.84 0.351 8.549

JEBLEE N FEADEEE (J)
3857 31N B 12.41 +1.50° 10.27 +0.94° 0.726 <0.001
SEFTRT 41.22 £4.26 41.26+4.32 0.047 0.963

BE 28 FLFD A% PO Sk BTLATL A1 EE 51

857 31N B 62.36 + 6.43" 48.60 +4.93° 12.009 <0.001
. iy ad: 1] 10.60+1.48 10.46 +1.35 0.494 0.622

fRHELIE DR (N/m)
6Fr 3B 37.87 £3.43° 25.78 +2.31° 20.675 <0.001
N=gEd:ll 3.30+0.43 3.29+0.39 0.122 0.903

fRELEE D FEINEEE (J)
BT 3NN A 6.41+0.71° 5.25+0.54° 9.198 <0.001
SEIT R 1.81+0.37 1.77£0.32 0.578 0.564

BRIHATES (5)
3857 31N B 2.98+0.48° 2.54+0.37° 5.139 <0.001

e HRMAITHTIAL, *P<0.05

*5 WHBETHIITEALR (Xxs)
Table 5 Comparison of lower limb walking ability between the two groups of patients (x +s )

- WISCI TT3¢4> 6 min FATWit (m) 10 m AT A (s)
V=pad:l] 877 3R =Fad:1) 87 3 1A =Fid:1) 877 3R
HREA (n=50) 8.76+1.33 12.30+1.74° 56.15+5.17  197.43+14.87° 31.52+8.38 15.58 + 3.37°
XHRA ( n=50) 8.64+1.43 10.78 +1.61° 56.43+5.13  154.93+12.14° 30.64 +8.99 22.58+5.17°
tHE 0.435 4.536 0.268 15.659 0.483 8.029
P{& 0.665 <0.001 0.789 <0.001 0.630 <0.001

1 SRR, *P<0.05
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