- 294 - MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.2 JAN.2023

doi: 10.13241/j.cnki.pmb.2023.02.017

RIS Pl YIZRIBE A P2 LA FL RO A28 Ay s AR G A
W Yiuae  JESE UL I REA 1 D) HER )] *
FREA AT & EHAE m RS
(N R T T B R S BN L O N BB S BB 2 8 330001)

RAE B3R B E - 2530647 2L A & 23 (NMES ) 5387 30 47 3 & 2 R (ACLR)J& & M X7 2h . IR S8 ILAL ) e
TR Hrm, Fik 4 2019 55 8 A ~2021 S 12 A 1) AR FR 0 09 AT 30 L i (ACL) Hi45 % % 96 41, 5t s 2h %436 ACLR,
KR REAUE T Ak o 24 R4 (n=48 , # FLE S 25 IR 0I5 P45 D 28 ) Ao B 7020 (n=48 , 3 MR I % L B LI 5% P H5 Dl 4R 3K 4
NMES F7), %3 BB 3 etk B M2 0 2148 BB Ao 47204k, GE R AT 0209 16 R 55 3 2 AR 4k B & 93.75%
(45/48) % T *THE48 68.75%(33/48), 2 F A %it 5 F L (P<0.05), MATHEHR AT i iFo X T FHETH &, LA
BT RA(P<0.05), WATFHGE BMBMEIE KA Z, BAFRLA S T 4B LL(P<0.05), # 4T U5 4 A I8 28 IS K UL Ay *¢
WA 2 £ F(P>0.05), BTG F K Fig it &, AR AE TR, B0 IEh 405K, LA R 44K T B 4(P<0.05), B4
TG 4 3 7% 2 500 A AT ) A B A R I K, ELAT 50 44K T 3T IR Z40(P<0.05), 4518+ & 3L 5% F- 47 9 45 3% & NMES &
AT ACLR KJg B E 695 X 2%, A TR L a2, R S RIS, K EF T o5k

SEEE) BT U AR AT 2 LR R 5 R I 5 PO 4 B 55 T S Ak IR B LIL A s AT Ak

PR S R686 CEMHRINAD:A XEHS:1673-6273(2023)02-294-05

Effects of Virtual Reality Balance Training Combined with Neuromuscular
Electrical Stimulation on Knee Function, Hamstring Muscle Strength and

Walking Function after Anterior Cruciate Ligament Reconstruction™®
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Nanchang, Jiangxi, 330001, China)

ABSTRACT Objective: To investigate the effects of virtual reality balance training combined with neuromuscular electrical stimula-
tion (NMES) on knee function, hamstring muscle strength and walking function after anterior cruciate ligament reconstruction (ACLR).
Methods: 96 patients with anterior cruciate ligament (ACL) injury who were treated in our hospital from August 2019 to December 2021
were selected, and ACLR was successfully implemented. They were randomly divided into control group (n=48, routine rehabilitation
training, virtual reality balance training) and study group (n=48, outine rehabilitation training, virtual reality balance training combined
with intervention) by random number table method. The excellent and good rate of knee function, knee function, hamstring muscle
strength and walking function of the two groups were compared. Results: The excellent and good rate of knee joint function in the study
group was 93.75% (45/48) higher than 68.75% (33/48) in the control group, and the difference was statistically significant (P<0.05). After
intervention, knee function score and knee range of motion were increased in the two groups, and the study group was higher than the
control group (P<0.05). After intervention, the isometric strength of the affected side hamstring muscle in the two groups increased, and
the study group was higher than the control group (P<0.05). There was no significant difference in isometric strength of the unaffected
side hamstring muscle in the two groups after intervention (P>0.05). After intervention, the step length and step speed in the two groups
increased, and the study group was higher than the control group, the affected side swing phase decreased, and the study group was lower
than the control group (P<0.05). After intervention, the threshold of passive activity perception and conduct passive angle regeneration
test decreased in two groups, and the study group was lower than the control group (P<0.05). Conclusion: Virtual reality balance training
combined with NMES has a significant effect on patients with ACLR after operation, which is helpful to the recovery of knee joint func-
tion, improve hamstring muscle strength and improve walking function.
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Table 1 Comparison of excellent and good rate of knee function between the two groups [n( % )]

Groups Excellent Good Middle Bad Excellence and good rate
Control group(n=48) 12(25.00) 21(43.75) 11(22.92) 4(8.33) 33(68.75)
Study group(n=48) 17(35.42) 28(58.33) 3(6.25) 0(0.00) 45(93.75)
x 9.846
P 0.002
® 2 FHEBRX TS RXTEEI L (a2 5)
Table 2 Comparison of knee function score and knee range of motion between the two groups(xt s )
Groups Time Knee function score( scores ) Knee range of motion(°® )
Control group(n=48) Before intervention 63.24+ 6.49 69.25+ 7.43
After intervention 76.78+ 5.18 91.78% 6.09
t -11.297 -16.248
P 0.000 0.000
Study group(n=48) Before intervention 62.48+ 6.31 68.46% 9.62
After intervention 85.09+ 5.67* 103.92+ 12.97*
t -18.465 -15.124
P 0.000 0.000
Note: compared with the control group after intervention, *P<0.05.
3 WARNERNEKMAIIEL (x 5s,n.m/kg)
Table 3 Comparison of isometric hamstring strength between the two groups(xt s, n.m/kg)
Groups Time Unaffected side Affected side
Control group(n=48) Before intervention 4122+ 6.19 32.67+ 4.36
After intervention 41.65% 5.26 39.13+ 5.39
t -0.367 -6.456
P 0.715 0.000
Study group(n=48) Before intervention 40.83+ 4.73 3231+ 541
After intervention 41.57+ 5.64 47.58+ 4.53*
t -0.697 -14.993
P 0.488 0.000

Note: compared with the control group after intervention, *P<0.05.
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Table 4 Comparison of temporal and spatial gait parameters between the two groups(x* s )

Groups Time Step length(cm) Step speed(m/s) Affected side swing phase( % )

Control group(n=48 ) Before intervention 52.17+ 6.29 0.97% 0.13 51.36% 6.29
After intervention 65.13+ 6.14 1.32+ 0.17 40.96+ 531

t -10.215 -11.331 8.753

P 0.000 0.000 0.000
Study group(n=48) Before intervention 52.63+ 5.79 0.95+ 0.19 50.12+ 5.74
After intervention 72.56% 6.46* 1.51% 0.25* 29.19+ 4.25%

t -15917 -12.356 20.303

P 0.000 0.000 0.000

Note: compared with the control group after intervention, *P<0.05.

5 WARXTARERIEEEERIT (£ 5,° )

Table 5 Comparison of knee proprioception related indexes between the two groups(xt s, ° )

Threshold of passive activity Conduct passive angle regeneration

Groups Time )
perception test

Control group(n=48) Before intervention 3.16+ 0.38 5.38+ 0.37
After intervention 2.52% 041 3.49+ 0.41

t 7.932 23.710

P 0.000 0.000
Study group(n=48) Before intervention 3.19+ 0.44 5.46x 0.45
After intervention 2.16x 0.28* 2.58+ 0.31*

t 13.683 36.515

P 0.000 0.000

Note: compared with the control group after intervention, *P<0.05.
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