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ABSTRACT

This study aims to compare the muscle electromyography changes during walking
in athletes with anterior cruciate ligament reconstruction (ACLR) and healthy peers.

[VEETEEE This is a causal/comparative study. The participants were 46 football and volleyball players
(with at least 3 years of experience in sports activities) in two groups of individuals with ACLR who had
reconstruction at least six months ago (n=23, mean age: 24.39+7.17 years) and healthy peers (n=23,
mean age: 25.0917.28 years. Electrical activity of eight muscles (tibialis anterior, medial gastrocnemius,
vastus medialis, rectus femoris, biceps femoris, gluteus medius, erector spinae, and rectus abdominis)
was measured by an 8-channel electromyography device in two phases; 100 ms before heel strike (swing
phase) and 200 ms after heel strike (stance phase) during walking. For data analysis, the Shapiro-Wilk test
was used to check the normality and Levene’s test to check the homogeneity of the data. Independent
T-test was used to compare the two groups.

ST The intensity of activity significantly decreased in the ACLR group during the swing and stance
phases only in the vastus medialis muscle, compared to the healthy group (P=0.03). The start time of the
peak muscle activity during walking (swing phase) for in the ACLR group was significant delayed only in
the vastus medialis (P=0.01), erector spinae (P=0.006) and rectus abdominis (P=0.03) muscles compared
to the healthy group. The length of time to reach the peak activity in 200 ms after heel strike (stance
phase) in the ACLR group was statistically shorter only in the vastus medialis (P=0.001), erector spinae
(P=0.04) and rectus abdominis (P=0.01) muscles, compared to the healthy group.

The intensity and duration of firing in vastus medialis muscle are significantly reduced in
athletes with ACLR compared to healthy peers. In the erector spinae and rectus abdominis muscles, only
the duration of firing rate is significantly reduced in these people. In developing rehabilitation programs,
it is better to pay special attention to improving the contraction intensity and timing of the lower limb
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Extended Abstract
Introduction

fter primary anterior cruciate ligament re-

construction (ACLR), 30% of individuals

are predicted to develop secondary liga-

ment damage in the same leg or in the op-

posite leg. Also, after the anterior cruciate
ligament injury and even after the reconstruction of this
ligament, the risk of osteoarthritis (OA) increases com-
pared to healthy people. Recent evidence suggests that
insufficient loading of the affected knee during the first
50% of the stance phase of walking may contribute to the
development of OA. Previous studies have focused on the
asymmetry in kinetics, kinematics, and contact forces to
better explore the cause of pathological gait after ACLR.
Examining the changes in muscle activity, such as inten-
sity and duration, especially in the stance phase, is one
of the most important factors for a better understanding
of the reason for the increase in contact forces that are
experienced at joint levels. This research aims to compare
the intensity and duration of electrical activity in eight se-
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Materials and Methods

In this study, participants were 46 football and volley-
ball players who were divided into two groups of patients
with ACLR (n=23; mean height: 178.14+6.72 cm, mean
weight: 74.67+£6.51 kg, mean age: 24.39+7.17 years,
mean body mass index: 23.41+1.09 kg/m?), and healthy
peers (n=23; mean height: 177.16+7.57 cm, mean weight:
73.80+7.01 kg, mean age: 25.09+7.00 years, and mean
body mass index: 23.32+1.25 kg/m?). The electrical activ-
ity of tibialis anterior, medial gastrocnemius, vastus medi-
alis, rectus femoris, biceps femoris, gluteus medius, erec-
tor spinae, and rectus abdominis muscles was measured
with an 8-channel electromyography device (ME6000,
MEGA Electronics Ltd., Kuopio, Finland). The electrical
activity of the muscles was recorded in two phases, 100 ms
before heel making contact with the ground (swing phase)
and 200 ms after that (stance phase). For data analysis,
Shapiro-Wilk test was used to check the normality and
Levene’s test was used to check the homogeneity of the
data. Independent T-test was used to compare two groups.
The data analysis was done in SPSS software, version 25.
P<0.05 was considered as statistically significant.

lected muscles during walking between individuals with
ACLR and healthy subjects.

Table 1. Mean maximal voluntary contraction (1tV) 100 ms before heel strike in two groups

Muscles Group MeantSD T P

ACLR 45.7245.19

Tibialis anterior 2.19 0.89
Healthy 46.8416.18
ACLR 12.8943.70

Medial gastrocnemius 1.68 0.16
Healthy 13.97+4.27
ACLR 34.49+5.18

Vastus medialis 6.63 0.03
Healthy 41.7247.19
. ACLR 34.5049.16

Rectus femoris 3.09 0.09
Healthy 37.17+8.39
ACLR 29.19+8.10

Biceps femoris 2.78 0.12
Healthy 32.6747.62
ACLR 24.73+2.28

Gluteus medius 3.37 0.93
Healthy 27.36+4.01
ACLR 25.19+3.13

Erector spinae 1.71 0.58
Healthy 28.39+4.09
ACLR 21.41+2.15

Rectus abdominis 3.14 0.29
Healthy 22.83+3.65
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Results

The results presented in Table 1 showed that the inten-
sity of activity in all eight muscles decreased in the ACLR
group during the swing and stance phases, but this de-
crease was significant only for the vastus medialis muscle
(P=0.03). Also, the start time of the peak muscle activity
during walking (swing phase) for all muscles was delayed
in the ACLR group compared to the healthy group, but
this delay was statistically significant only for the vastus
medialis (P=0.01), erector spinae (P=0.006) and rectus
abdominis (P=0.03) muscles. The length of time to reach
the peak activity in 200 ms after heel strike (stance phase)
was shorter for all muscles in the ACLR group than
healthy individuals, but it was statistically significant only
for vastus medialis (P=0.001), erector spinae (P=0.04)
and rectus abdominis (P=0.01) muscles.

Conclusion

The intensity and duration of firing in vastus medialis
muscle are significantly reduced in athletes with ACLR
compared to healthy peers. In the erector spinae and rec-
tus abdominis muscles, only the duration of firing rate is
significantly reduced in these people. In developing reha-
bilitation programs, it is better to pay special attention to
improving the contraction intensity and timing of the low-
er limb muscles, especially the vastus medialis muscle, as
well as to the core muscles, including rectus abdominis
and erector spinae.
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