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Abstract

BACKGROUND: The clinical application of hip arthroplasty not only improves the quality of life and lower limb function of patients with femoral neck
fracture, but also reduces the mortality of patients. However, the postoperative rehabilitation technology of patients is single, the distribution of
rehabilitation doctors is uneven, and the efficacy of the whole population is unknown. Therefore, the application of rehabilitation robot in hip arthroplasty
is an effective and safe way.
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OBIJECTIVE: To explore effect of multi-scene rehabilitation mode based on balance disorder rehabilitation-assisted robot on lower limb function of the elderly
after total hip arthroplasty.

METHODS: A total of 60 patients aged over 60 years old who underwent total hip arthroplasty after femoral neck fracture were recruited from the Orthopedic
Ward of Chinese PLA General Hospital and the Affiliated Hospital of Chengdu University from January to June 2021. The patients were randomly divided into
study group (n=30) and control group (n=30). The control group was trained by traditional physical therapy combined with walking rehabilitation model of
balance disorder rehabilitation-assisted robot, and the study group was trained by traditional physical therapy combined with multi-scene rehabilitation model
of balance disorder rehabilitation-assisted robot. After 16 weeks of training, peak torque value data and hip motion data were collected. After 8, 12, and 16
weeks, Berg Scale score and Fugl-Meyer score were collected.

RESULTS AND CONCLUSION: (1) One case in each of the two groups dropped out, and the remaining 58 cases had no accidental injury during the training

and successfully completed the training treatment. (2) At 16 weeks after training, the range of motion of hip joint in the study group was less than that in the
control group (P < 0.05). The peak torque of the hip joint in the study group was greater than that in the control group (P < 0.05). (3) With the extension of
training time, Berg score and Fugl-Meyer score were increased in both groups. Under the same training time, Berg score and Fugl-Meyer score were higher in
the study group than those in the control group (P < 0.05). (4) It is concluded that under the same training time, the effect of balance disorder rehabilitation-

assisted robot on lower limb function rehabilitation of the elderly after total hip arthroplasty was better in the multi-scene rehabilitation training mode than
in the weight-loss walking training mode, but it showed a trend of fast recovery in the early stage of rehabilitation and slow recovery in the late stage of

rehabilitation.
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Table 1 | Rehabilitation items and contents after total hip arthroplasty
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Figure 1 | Postoperative rehabilitation
training model for a 64-year-old female
patient with left femoral neck fracture
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Figure 2 | Rehabilitation training model for a 62-year-
old male with left femoral neck fracture after surgery
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Figure 3 | Flow chart of test grouping
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2 | HALHMXTERGEEE—RERLEE (n=29)
Table 2 | Comparison of general data of the elderly after total hip
arthroplasty between the two groups
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Table 6 | Comparison of Fugl-Meyer score between the two groups at
different training time points
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Table 3 | Comparison of hip motion range between the two groups at 16
weeks after training in gait stress mode
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Figure 5 | Comparison of Fugl-

10 Meyer score between the two groups
at different training time points
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Table 4 | Comparison of peak torque value of hip joint between the two
groups at 16 weeks after training

20531 LN JEALEENL T
payiie:| 43.746.9 50.2+4.9
st 47.147.0 56.9%3.9
t{H -4.06 -6.58

P{H <0.01 <0.01

2.6 ML EHE RV %40 E] T Berg iR dgtLiR LK 5.

5 | AABETENNGIET Berg WMERELE  (xxs, n=29, 4})
Table 5 | Comparison of Berg score between the two groups at different
training time points
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A TR, Ak, RARMIBIZ MR, FAIE T RI], AR M ASIE R
CAETA A IR,

MRAREELL: L AT AR A b S B3 5 T LA AR P,

HERSE: ZAFRE T (R RIS JRIR I AR 0 1R545 %) (CONSORT 454 ).
SFE AT O 2 F LR B 5 AR AT 3 A EE. LFELPRATINTER
WESNF, BATTFAN L FFSGPMTLAEZEE.

4 =#E ik References

[ s, R, T FRE N O R SR M AR ). TR A
R4 (TR ),2015,9(6):691-694.

[2] CLAREN T, SCHEID C, LANDGRAEBER S, et al. [Characteristics of elective hip
replacement in the elderly]. Orthopade. 2017;46(1):25-33.

[3] ALEXIOU KI, ROUSHIAS A, VARITIMIDIS SE, et al. Quality of life and psychological
consequences in elderly patients after a hip fracture: a review. Clin Interv Aging.
2018;13:143-150.

[4] A, HEE, YOG AT B R bR B MR SRR R D). e
I A S 25 44 i ,2018,22(6):75-77.

5] RS YUl RS AR EAE AN TG B AR S AR5 P B e B
FH D). S I PR AP 3 27 1 T 2% 3% ,2020,5(11):72.

6] M4, VPRI, R, S B N A B RS REE IR Lk
J& D). PR Z AR RS R LT A4S ,2018,4(2):125-128.

[7] ZHAO BL, LI WT, ZHOU XH, et al. Effective robotic assistive pattern of treadmill
training for spinal cord injury in a rat model. Exp Ther Med. 2018;15(4):3283-3294.

[8] STERR A, FREIVOGEL S. Motor-improvement following intensive training in low-
functioning chronic hemiparesis. Neurology. 2003;61(6):842-844.

[9] LIEPERT J, BAUDER H, WOLFGANG HR, et al. Treatment-induced cortical
reorganization after stroke in humans. Stroke. 2000;31(6):1210-1216.

[10]  BhiEfk, 28 . RSN AIERBEG RS PR D). o E AR A
2020,58(35):187-192.

(1] mEy, IR, BT AR RS LA AT AR T R T B R 5
SRR AL ). B AR 2 ,2021,24(25):3233-3237.

[12]  F955E, XN, HORSR , 4 . TR E LA B FLik R SRR D). A5
K545 ,2021,50(1):43-53.

[13]  KIM WS, CHO S, KU J, et al. Clinical Application of Virtual Reality for Upper Limb
Motor Rehabilitation in Stroke: Review of Technologies and Clinical Evidence. J
Clin Med. 2020;9(10):3369.

[14]  FRANER, BRYCHR, TH0% . T RREE LA AU 5 ANLAS Bz 1 575 ).
sl MR 52 W7 ,2018,38(4):649-657+866.

[15]  YAKUB F, MD KHUDZARI AZ, MORI Y. Recent trends for practical rehabilitation
robotics, current challenges and the future. International journal of rehabilitation
research. Internationale Zeitschrift fur Rehabilitationsforschung. Int J Rehabil Res.
2014;37(1):9-21.

[16]  MAGGIO MG, TORRISI M, BUDA A, et al. Effects of robotic neurorehabilitation
through lokomat plus virtual reality on cognitive function in patients with
traumatic brain injury: A retrospective case-control study. Int J Neurosci. 2020;
130(2):117-123.

( FATHIE: GW, ZN, ZH)



