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Effects of Knee Extensor Strengthening Using NMES on Range of Motion,
Strength and Gait in Patients with Total Knee Arthroplasty

Dong-Hwa Lee, PT', Chang-Yoon Baek, PT', Jeong-Yeol Yoo, PT', Woo-Nam Chang, PT, PhD™
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Purpose The purpose of this study was to investigate the effects of knee reinforcement training using neuromuscular
strength and gait in patients with total knee arthroplasty.
Methods Subjects (n=24) were recruited and randomly assigned to study group (n=12) and control group (n=12). The
intervention of the study group was conducted with knee extensor active exercise program combined with NMES applied
to knee muscles for 30minutes, 5 times a week, for 2 weeks. Control group conducted intervention with same time and
frequency as the study group while applying pain control electrical stimulation. Outcome measures include Numerical
Rating Scale(NRS), Range of motion(ROM) and muscle strength of knee joint, and gait ability. Results After intervention,
the significant changes were seen in NRS(p<.01), knee flexion angle(p<.01), and muscle strength(p<.01) for both groups,
but there were no significant differences in NRS and muscle strength outcome between groups other than flexion
angle(p<.05). In outcome measure for gait ability, significant changes were seen in gait speed(p<.0l), step length, stride
length(p<.01) and cadence(p<.05) after intervention in both groups. Significant differences in outcome between two groups
were found in speed(p<.01), step length(p<.05) and stride length(p<.05). Conclusion knee extensor strengthening combined
with NMES could improve pain, knee joint function and gait ability in patient with total knee Arthroplasty.
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Table 1. The general characteristics of the subjects
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Figure 1. Neuromuscular electrical stimulation
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Control group (n=12)

Gender M/F 2 (16.7)/10 (83.3)
Diag D.O 12
POD 3.17+0.39
Age (year) 74.00+5.15
Height (cm) 155.68+5.99
Weight (kg) 61.34+6.36
BMI (kg/m?) 25.21+2.88

n M+SD
2 (16.7)/10 (83.3)
12

3.33+0.49
72.75+5.48 .58 57
154.29+7.81 -.49 .63
64.45+7.40 -1.10 .28
27.04£1.96 77 .08

Note. Diag: diagnosis, D.O: degenerative osteoarthritis, POD: Postoperative day, BMI: Body mass index
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Figure 4. Knee joint range of motion assessment
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Figure 5. Muscle strength test
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Table 2. Comparison of Numeral Rating Scale within and between groups

. Study group Control group
VELEL]G
(n=12) (n=12)
pre-test 7.17£1.19 7.08+1.56
NRS post-test 3.33+1.50 4.00+1.13 -3.08 24
Change 3.83+1.90" 3.17+1.34"

Note. M +SD: meanzstandard deviation, p<0.01"

Table 3. Comparison of Knee range of motion within and between groups

: Study group Control group
VELEL]E
(n=12) (n=12)
pre-test 52.58+9.28 59.17+£13.48
Knee
) post-test 100.75+15.09 94.17+£10.69 -3.06 0.01
flexion . .
Change 45.83+14.28 35.67£16.90
pre-test -5.42+4.44 -6.00%7.42
Knee
. post-test -3.00£2.92 -2.50+3.09 -0.59 0.56
extension i
Change 2.42+4.10 3.50+5.23

Note. M+SD : meanzstandard deviation, p<0.05" , p<0.01"

Table 4. Comparison of Muscle strength within and between groups

. Study group Control group
Variable
(n=12) (n=12)
pre-test 11.79+2.22 10.40+1.66
Muscle
post-test 20.83+4.36 16.83+4.86 -1.70 0.89
strength . .
Change 10.13+2.27 6.62+3.94

Note. M +SD: meantstandard deviation, p<0.01“
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Control group [(n=12)

Variable ost Change ost Change
P (post-pre) P (post-pre)
Speed o N
e 031+021  0.62+0.18  0.31+0.10 026+0.16  0.42+0.17  0.16+0.10 3.064 01
m/s
St h
anc(eo/? 1€ 602041568 6885722 691:12.06  (9.01x11.65 G0.68:12.67 877+1839  -780 436
0
Cad . .
adence 58.19+25.67 81.80+19.98 28.37+18.70 503042859 (9.36+20.45 18.49+19.89°  -462 .64
(steps/min)
Step length - -
e;z e‘)lg 28826685 38.86:5.88  7.75+3.26 20484854  524+854  5.75+4.16 2,079 038
cm
Stride length w “
m 55.00413.33 7457+11.08 19.49+10.11 55.77+17.71  67.82+16.69  10.05+6.40 2425 015
cm
Note. M+SD : mean+standard deviation, p<0.05* , p<0.01“
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