A Z IS

J Vol. 5 No. 6 Dec. 2024

Chinese Journal of Robotic Surgery [EBIOIRRICRPARIV/RES a0 EyyyA W0V X0 [SHOVA

TR E M a8 N R EEAL 7 231 i B e B B #a 4
BEREIRHFN

WA, FEE, KR, B&, FRIHE, KTIR
RIS OIRHE B - VYNSRI PR BEHESLBE2E R T4 VYL 518000)

i OE OEN: BUTHEENBARSEN WA HEEE MR ELELARRENE N, TiE: N
2022 48 1 A—2023 48 12 H Ycia oy 120 B g E R A SR &%, RA MK FRE 2 h B4 (n=60, %A & A
A+ TREREMNBANG) R4 (n=60, KAEHINE+ THREENBEANSE + SHNAINE) , WRFEAE
HBEART . BARTEDE, FAAE TN £ R SINEAiR, BHARHENA4RFERATHBERTEDE.
BHBEF A (WISCI L) | 6min FATM R (6MWT) | JEALEEFofd JLEEIE 1 48 (PT) | B LB Ao b ILEE )y 42
e f (TAE) | BEAALS B K AL A g (H/Q) « FEMALALA . BERAUALA . BEAMEALALA . 3R 38 8 ALAL
FriE (P<0.05) , FHHAEF NS 4)EE 10 m F4THE (10MWT) BEE (P<0.05) , H 5 IEHLE, #FRaEd
W4 B ERxFTmEXTEsE. WISCI I, 6MWT, J& L#F0 0 LE PT, J& ALE Fnfd (LA TAE. H/Q. {8 L
A BRI . BEANERLALY . BREEEALILY Ei5 (P<0.05) , A4 E# % 4 )5 10MWT 1% (P<0.05) .
it THREEVNBARFENNANLA THERRERGEETRERXY . X TEDE, BRAF T
TR

KR B, RAVBEAN; FENAING; XTEHE

FESZES  R651.2 R493 XEAARIRAS A XEHS  2096-7721 (2024 ) 06-1130-07

Rehabilitation eff'ect of lower limb rehabilitation robot and isokinetic
muscle strength training on patients with thoracolumbar spinal cord injury

HU Minjie, LI Zhifeng, LIU Shuigen, ZHA Lei, LI Xiaoya, ZHANG Yifan

(Department of Rehabilitation Medicine, Shenzhen Pingle Orthopedic Hospital/ Traditional Chinese Medicine Hospital of
Pingshan District of Shenzhen City, Shenzhen 518000, China)

Abstract Objective: To explore the effectiveness of lower limb rehabilitation robot and isokinetic muscle strength
training on patients with thoracolumbar spinal cord injury. Methods: From January 2022 to December 2023, 120 patients with
thoracolumbar spinal cord injury were selected. They were divided into the control group (n=60) and the study group (n=60)
using a random number table. The control group received the conventional training + lower limb rehabilitation robot training,
while the study group received the conventional training +lower limb rehabilitation robot training +isokinetic muscle strength
training. Knee and hip joint range of motion, walking function, and lower limb muscle strength of patients in the two groups were
compared. Results: Compared with that before training, the knee and hip joint range of motion, walking index for spinal cord
injury (WISCI II), 6-minute walking test (6MWT), peak torque (PT), torque acceleration energy (TAE), hamstrings to quadriceps
ratio (H/Q), hip extensor strength, hip flexor strength, hip abductor strength, and ankle plantar flexor strength were all improved
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in both groups after 4 weeks of training (P<0.05). After 4 weeks of training, the 10 meter walking time (IOMWT) of patients in the
two groups was decreased (P<0.05), and the knee and hip joint range of motion, WISCI II, 6MWT, PT, TAE, H/Q, hip extensor
strength, hip flexor strength, hip abductor strength, and ankle plantar flexor strength were higher in the study group than those
in the control group (P<0.05), while the study group had lower IOMWT after 4 weeks of training than the control group (P<0.05).

Conclusion: The application of lower limb rehabilitation robot combining with isokinetic muscle strength training in patients

with thoracolumbar spinal cord injury can improve their knee and hip joint mobility, enhance walking function and improve lower

limb muscle strength of patients.

Key words Spinal Cord Injury; Rehabilitation Robot; Isokinetic Muscle Strength Training; Joint Range of Motion
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Table 1 Comparison of baseline data between the two groups of patients [x +s, n (%) ]
. 1451 BMI BT
285 i FE(5) ka/m? wiE (d)
S % (kg/m*) T10~T12 L2~L4
HRa 60 36.97+596 47 (7833) 13(2167) 2416+132 20.73+6.30 22 (36.67) 38(63.33)
pOgiietae] 60 38.568+5.01 50 (83.33) 10 (16.67) 23.76+1.36 19.70+5.74 25 (41.67) 35 (58.33)
tlx g -1.609 0.484 1.635 0.939 0.315
P1E 0.110 0.487 0.105 0.349 0579
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Table 2 Comparison of knee and hip joint range of motion between the two groups of patients (x+s )

BRETIENE (°)

PAEBIENE (°)

2851 Bl
YIZRAT Y% 4 BiE YIZRAT % 4 Bl
5 60 16.15 +3.95 66.63+11.84° 16.42 +4.64 100.35 + 7.48°
X BR4H 60 16.77 +4.18 44.28 +9.45° 17.18 +5.34 63.92 +12.80°
tE -0.831 11.428 -0.840 19.041
P& 0.408 <0.001 0.403 <0.001

H: ST, "P<0.05
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Table 3 Comparison of WISCI II, 6MWT and 10MWT between the two groups of patients (x+s )
WISCI T (4) 6MWT (m ) 10MWT (s)
Bl Bl% — - - - ——

YIZRa] Y%k 4 Bz YIZaT Yz 4 Bl YIZRE] Y% 4 B
oA 60 11.256+2.41 18.30 = 2.64° 57.65+7.35 199.93+61.73° 30.756+9.05 15.83+3.61°
poiicE] 60 10.78 £3.22 16.20 + 3.29° 56.63 + 7.56 158.18 +51.70° 31.62 +8.64 22.60+5.13°

ta 0.899 3.852 0.747 4.016 -0.537 -8.350
P& 0.370 <0.001 0.457 <0.001 0.592 <0.001

T SUIZRATILEL, "P<0.05

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

InH HR4A (n=60) FFEBZHE ( n=60 ) tHE P&
) Y% 7] 11.70 £2.42 11.40 +2.49 0.670 0.504

JEAEEPT (N.m)
4 4 Blg 27.30 +3.50° 19.90 + 2.54° 13.251 <0.001
) VIIEEEm) 27.562 +4.46 28.15+3.42 -0.873 0.384

fBELEE PT (N.m)
% 4 Blg 47.65 + 5.59° 36.93 + 4.80° 11.269 <0.001
VD) 3.77+0.62 3.70+0.62 0.589 0.557

JERLEE TAE (J)
4 4 Bl 7.58 +0.67° 5.30 + 0.65° 18.989 <0.001
VIIE:%:m) 7.70 +1.55 7.27 +1.45 1.580 0.117

fRBLEE TAE (J)
% 4 Blg 16.15+3.10° 10.42 +2.32° 11.472 <0.001
Y170 38.52+7.88 38.97+7.03 -0.330 0.742

H/Q

4 4 Bfg 63.68 + 7.83° 48.30+7.77° 10.802 <0.001
VIIEZED) 43.82 +8.50 42.72 +9.59 0.665 0.508

AN (N)
% 4 Bz 51.97 +5.63° 47.37 £9.28° 3.281 0.001
VD) 55.23 +7.81 53.85+9.73 0.859 0.392

BENAS (N

4% 4 Blg 65.80 + 9.53° 58.72 +8.57° 4.281 <0.001
VIIE:%em) 43.60 +9.66 41.75 +8.37 1.121 0.264

BINBAAA (N)
% 4 Blg 54.50 +7.91° 47.60 +8.39° 4.636 <0.001
MIIEE%:m) 43.93+7.90 42.70 +3.43 1.109 0.270

BRELERLANS (N)
4 4 Bz 52.60 + 5.48° 47.25+6.91° 4.700 <0.001

W ST, "P<0.05
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