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Effect of lower limb exoskeleton robot on recovery of function in patients after

arthroscopic meniscus repair
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[Abstract] Objective-To investigate the effect of lower limb exoskeleton robot on function recovery of lower limbs in the patients
during the rehabilitation period after arthroscopic meniscus repair, and compare its effect with the effect of continuous passive
motion (CPM) training. Methods-Ninety patients undergoing meniscus repair under arthroscopy after injury in the Orthopaedic
Department of Tongji Hospital, Tongji University, from June 2020 to June 2021 were selected as the objects. The trial did not carry
out double-blind grouping and allocation concealment. The patients were randomly divided into conventional rehabilitation therapy
combined with CPM training group (conventional group, 45 cases) and conventional rehabilitation therapy combined with lower
limb exoskeleton robot training group (exoskeleton group, 45 cases). The baseline data of the patients were collected before the
rehabilitation training. The knee Lysholm score, the knee subjective function score of the International Knee Documentation
Committee (IKDC), the Hospital for Special Surgery (HSS) score and the range of motion of knee joint were compared and
analyzed between the two groups before (4 d after surgery) and after (after 2 months of rehabilitation training) the rehabilitation
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training. Adverse events during the test were recorded. Results:There was no significant difference in gender, age, course of
disease, location and classification of knee injury between the conventional group and the exoskeleton group (P>0.05). All the
patients completed 2 months of rehabilitation training. After the meniscus repair, there was no significant difference in the excellent
and good rates of Lysholm score and IKDC score, HSS score and knee range of motion between the conventional group and the
exoskeleton group before rehabilitation (P>0.05). After 2 months of rehabilitation training, the excellent and good rates of Lysholm
score and IKDC score, and HSS score in the two groups were significantly higher than those before rehabilitation (P<0.05), and the
excellent and good rates of Lysholm score and IKDC score, and HSS score in the conventional group were significantly lower than
those in the exoskeleton group (P<0.05). There was no significant difference in the improvement of knee range of motion before and
after rehabilitation in the conventional group (P>0.05), while there was significant difference in the exoskeleton group (P=0.000),
and the knee range of motion in the exoskeleton group after rehabilitation was significantly wider than that in the conventional
group (P=0.001). During the rehabilitation training, no significant adverse effects were reported in both groups. Conclusion:For
the patients in the rehabilitation period after meniscus repair under arthroscopy, combined with the conventional rehabilitation
therapy, lower limb exoskeleton rehabilitation robot is more effective than CPM in promoting the recovery of knee function and

improving the range of motion of knee joint.
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Fig 1 Appearance of the lower limb exoskeleton robot (A) and
rehabilitation training of a patient (B)
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Tab 1 Comparison of baseline data before rehabilitation between the two groups

Index Conventional group (n=45) Exoskeleton group (n=45) Statistical value P value

Agelyear 41.44+12.56 40.11£12.30 0.509 0.612
Gender (male/female)/n 25/20 26/19 0.045 0.832
Duration/d 131.93+14.45 126.33+16.47 1.715 0.090
Right or left knee/n 0.178 0.673

Left 23 21

Right 22 24
O’Connor classification/n 0.415 0.521

Simplex type 16 15

Complex type 7 9

Longitudinal type 10 11

Radial type 5 4

Retrogressive type 4 4

Hybrid type 3 2

2.2 IGARYY RN L 4R 2 4 83 55 Lysholm PF- 43 F1 IKDC PF- 43 (1 {1 K %

221 FEBREERERE AREHEEAANEE WERBREE R ERG (B P<0.05) , HEHH
ke ME2HR, FAMBIAR)G HELMIMTEE Lysholm W43 FlIKDC #F43 f 1 B 3235 i K T4 &
41 8 B T Lysholm $F4» M IKDC PFA AR R 2 #d, ZRIASIHEE Y (1 P<0.05).
REGHFE X (B P>005); BEEIN%E2MHGE
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Tab 2 Comparison of excellent and good rate in Lysholm score and IKDC score between the two groups before and after rehabilitation

Before rehabilitation » After rehabilitation
Index Conventional ~ Exoskeleton ~ Z value Conventional ~ Exoskeleton ~ Z value
value value
group (n=45)  group (n=45) group (n=45)  group (n=45)
Excellent and good cases in Lysholm score/n (%) 21(46.67) 20(44.44)  -0.840 0401  25(5556)"  33(73.33)%  -2.002 0.045
Excellent and good cases in IKDC score/n(%) 22(46.67) 18(40.00) -1.070 0309  24(53.33)" 34(75.56)®  -2.157  0.031

Note: ©P=0.000, compared with the conventional group before rehabilitation; 2p=0.034, *P=0.028, compared with the exoskeleton group before
rehabilitation.

222 WEZEIEN MERIPR, 2ABEREEN  0.003). WA HEE NG T IS 3h B s Jest
HSS WA MR X s 22 R LG X (8 23 (P>0.05), A8 21 B 5 Rl I 56 35 1% 3
P>0.05), FEM2 N AREING)G, 24l HSS A4 EUGEASI#E X (P=0.000), HHFREE G/
REMBERS, ZRYWASH¥EL (P BRWIEHERERTHMA (P=0.001).

0.000) , HAMFHE AT/ 8 Fm TH A (P=

R3 2AREBESHIEHSS EAMBLBEDENLE

Tab 3 Comparison of HSS score and knee range of motion between the two groups before and after rehabilitation

Before rehabilitation After rehabilitation
Index Conventional Exoskeleton tvalue  Pvalue  Conventional Exoskeleton tvalue P value
group (n=45) group (n=45) group (n=45) group (n=45)
HSS score/point 67.8949.95 65.02+7.92 1512 0.134 74.87+14.09” 83.78+13.32%  -3.083  0.003
Knee range of motion/(°) 120.89+4.00 121.80+3.23 -1.101 0.274 122.2949.32 128.20+6.77% -3.441 0.001

Note: ([‘P=0.000, compared with the conventional group before rehabilitation; ‘ZP:O.OOO, compared with the exoskeleton group before rehabilitation.
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