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The Effects of Electrical Stimulation Method on Muscle Strength, Pain,
Range of Motion, Fear Avoidance-Belief in Patients with Anterior
Cruciate Ligament Reconstruction
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Abstract The purpose of this study was to investigate the effect of neuromuscular electrical stimulation (NMES) and
transcutaneous electrical nerve stimulation (TENS) on muscular strength, pain, range of motion and fear-avoidance
in anterior cruciate ligament reconstruction (ACLR) patients. The subjects of this study who received ACLR after
arthroscopic injury were divided into two groups: NMES (n=14) and TENS (n=14). Each group received intervention
after routine physical therapy. Each electrotherapy intervention was applied regularly for a total of 12 times, 3 times
a day (30 minutes) for 4 weeks. The evaluation by intervention method included isokinetic muscle strength in flexion
and extension of the knee joint, pain, range of motion of the knee joint, and fear-avoidance beliefs. The results
showed significant improvement in pain, range of motion, and fear-avoidance beliefs in both groups (p<0.05).
However, there was a significant improvement in isokinetic knee flexion and extension strength only in the NMES
group (p<0.05). There was no significant difference between the two electrotherapy methods in muscle strength, pain,
range of motion, and fear-avoidance beliefs. These study results suggest that NMES and TENS can be effective
intervention methods for pain, range of motion, and fear-avoidance response in patients with ACLR, but to improve
muscle strength NMES may be more effective.
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Table 1. Difference of general characteristics between two

group
"NMESG ‘TENSG )

(n=14) (n=14) X7p

Gender (M/F) 9/5 77 %0.445

Age (years) 29 43+6.87 32.00+6.82 €0.329

Height (cm) 170.2148.09 167.59+7.02 0.367

Weight (kg) 72.14+15.11 67.43+9.48 0.332

*Mean+SD, "NMESG:  neuromuscular electrical sti-mulation group,
“TENSG: transcutaneous electrical nerve stimulation group,
dchi-squaretest,cindependent t-test.

ACI Reconstruction patients(N=28)

After 4 weeks

Pre test
VAS, ROM, Isokinetic dynamometer, FABQ

NMESG(n=14) TENSG(n=14)

conventional physical therapy
plus NMES

conventional physical therapy
plus TENS

30 minutes per days,
3 days per weeks, 4 weeks period

|

Post-test
VAS, ROM, Isokinetic dynamometer, FABQ

|

Analysis of data ‘

Fig. 1. Schematic diagram of experimental procedure
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Yol de 2] o] =3(FEM 20cm 9] drhe] o
I FEEETFEM 3em 9ol A= X AFET A7
LAZIA=719] 2lARE AF=(Russian current) T3
(frequency) 2500Hz, @& Rl %= (pulse rate) 50pps, -5
7]1ZX(pulse duration) 400us, AR 242 2%, A}
=5 A 10%, & A7 5022 3F9or, 18] 2
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(pulse rate) 120pps, 5717 (pulse duration)= 100us
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(continuous, asymmetric, biphasic square-pulse wave)
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Table 2. Change of isokinetic flexor strength

"NMESG ‘TENSG °t
pre “86.64+59.03 79.75434.72
post 105.0766.58 89.2131.67
different 18.42£15.71 9.46+24.18 1.131
4 427" -1.464

(unit: N/M), *Mean=SD, °NMESG: neuromuscular electrical
stimulat-ion group, ‘TENSG: transcutaneous electrical nerve
stimulation  group, dpalired sample t-test*p<0.05, “independent

sample t-test, Mp<0.01.

Table 3. Change of isokinetic extensor strength

*NMESG “TENSG ¢
pre *192.68+91.39 196.49+76.96
post 227.38+83.77 217.33+88.48
mean rank 14.88 13.18 0.58
4 31817 -1.601

(unit:  N/M), “Mean+SD, °NMESG: neuromuscular electrical
stimulat-ion group, ‘TENSG: transcutaneous electrical nerve
stimulation group, ‘Wilcoxon Signed-ranks, “Mann-Whitney U test,

“p<0.01.
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Table 4. Change of visual analog scale

"NMESG ‘TENSG °t
pre 4.43£1.09 5.00+1.10
post 2.14%1.03 2.29+0.99
different 2.29+1.07 2.7120.91 1.140
4 8.000” 11.113™

(unit: point), “Mean%SD, °NMESG: neuromuscular electrical
stimulat-ion group, °TENSG: transcutaneous electrical nerve
stimulation  group, dpalired sample t-test*p<0.05, “independent
sample t-test, **p<0,01.

Fel3h

Table 5. Change of range of motion

"NMESG ‘TENSG ‘t
pre 98.79+9.02 102.29+11.49
post 128.64+12.97 125.4347.18
different 29.86+14.55 23.14+10.45 1.402
‘%t -7.676" -8.286"
(unit: degree), "MeanSD, "NMESG: neuromuscular electrical
stimulation group, ‘TENSG: transcutancous electrical nerve

stimulation group, dpairecl sample t—test*p<0.05, “independent
sample t-test, ~ p<0.01.

23 2t Table 6]. Al
A A7} AR AZZAN A FA)
g 9)ukgo] frolahA 72849 thp<0.05). F w7t A7)
A5 el WE FT-59Rgeld Fol@ Aol7h

A p>0.05).

[
S
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Table 6. Change of fear-avoidance beliefs

"NMESG ‘TENSG °t
pre 39.57£15.41 41.62+18.50
post 31.07+18.99 32.54+17.36
different -8.50+13.32 -9.08+9.04 131
4 2387" 3.620™

(unit: point), “Mean+SD, "NMESG: neuromuscular electrical

stimulat-ion group, ‘TENSG: transcutaneous electrical nerve
stimulation  group, dpaired sample t—test*p<0.05, “independent
sample t-test, *p<0.05, **p<0.01.
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