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ABSTRACT

: Anterior cruciate ligament (ACL) injury is the most common knee injuries in
sports. This study aims to assess the effect of closed kinetic chain exercises on lower extremity function
in football players with ACL reconstruction surgery.

VETEEE This is a quasi-experimental study that was conducted on 22 male football players with a
history of ACL injuruy referred to a hopspital from Ahvaz, Iran. They were randomly divided into two
groups of 11, including exercise and control. The performance of the two groups was measured using
shuttle run test, figure-of-eight hop test, hop test from side to side, and agility hop test in the pre-test
and post-test phases. The exercise group performed closed kinetic chain exercises (side lunge, plie squat,
hip bridge, walking backwards, front lunge, squat, and plank) for 6 weeks, 3 sessions per week, each
for 35 minutes. No exercise was performed in the control group. For data analysis, repeated measures
analysis of variance (ANOVA) and independent t-test were used. The significance level was set at 0.05.
ST In the pre-test phase, no significant difference was observed between the two groups in the
functional tests of shuttle run test, figure-of-eight hop test, side to side hop test, and agility hop test
(P>0.05). In the post-test phase, the ANOVA results showed that the exercise group performed better in
shuttle run test, figure-of-eight hop test, side to side hop test, and agility hop test (P<0.05). The results
of Bonferroni post hoc test showed that the exercise group in the mentioned tests, both immediately
after and one month after the exercises, their performance in the mentioned tests improved (P<0.05).
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Introduction

nterior cruciate ligament (ACL) injury

is the most common knee ligament in-

jury in sports activities. ACL is a widely

used ligament; fibroblasts are involved in

its continuous renewal and maintenance.
This ligament also prevents excessive rotation of the tibia
and angulation in both varus and valgus directions [1].
An ACL injury is the primary reason why knee therapy is
necessary for football players. The ligament possesses dis-
tinct receptors and unique innervation compared to other
ligaments in the body. Due to this reason, it has acquired
a function that extends beyond its mechanical restriction.
Activities such as balance and closed range of motion ex-
ercises have been recommended to enhance performance
and alleviate knee joint pain. Nevertheless, the efficacy of
the workouts mentioned above has not been empirically
examined [2]. Closed kinetic chain training leads to an in-
crease in joint position accuracy. These exercises stabilize
postural and dynamic stability by creating a compressive
force, increasing joint coordination, retraining proprio-
ceptors, and improving balance [3]. According to Hyun et
al. (2013) [10], these exercises can reduce proprioceptive
error and improve balance by increasing neuromuscular
communication.

So far, the researcher has not found any study that ex-
amines the effect of a chain of movement training course
on the performance of the lower limb in people with ACL
injury. As a result, the main question of the research is,
“What is the effect of 6 weeks of chain of movement ex-
ercises on the performance of the lower limbs of athletes
with ACL injury”?

Materials and Methods

This study was quasi-experimental, in which 22 peo-
ple with ACL rupture in Ahvaz City, Iran, participated.
Eleven people were assigned to the experimental group
(with close kinetic chain exercises) and 11 to the control
group (without close kinetic chain exercises). Their mean
height, weight, and age in the experimental group were
174.6£1.58 cm, 69.40+0.57 kg, and 22.442.05 years, re-
spectively. Also, their mean height, weight, and age in
the control group were 17.4+13.32 cm, 70.6143.20 kg,
and 22.8+1.52, respectively. The performance of the two
groups was measured by the shuttle run test, the figure
8 hop test, the side-to-side hop test, and the agility hop
test in the pre-test and pos-ttest. The intervention group
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performed close kinetic chain exercises (side lunge, squat
ply, bridging, walking backward, front lunge, squat, and
plank) for 6 weeks, 3 sessions per week (each session for
35 minutes). No intervention was performed for the con-
trol group. For data analysis, statistical variance analysis
methods with repeated measures and the independent t
test were used to compare the two groups at a significance
level of P<0.05.

Results

This study showed that in the pre-test, no significant
difference was observed between the two groups in the
functional tests of the shuttle run test, the figure 8 hop
test, side to side hop test, and the agility hop test (P<0.05).
On the other hand, the analysis of the variance test with
repeated measures of this study showed that the experi-
mental group in the shuttle run test, the figure 8 hop test,
and side to side hop test performed better after close ki-
netic chain motion (P<0.05). Also, the Bonferroni post
hoc test results showed improvements in the experimental
group’s performance in the mentioned tests immediately
after using the closed kinetic chain exercises and within
one month after the exercises (P<0.05).

Conclusion

This research aims to determine the effect of motor
chain exercises on the lower limb performance in foot-
ball players after ACL reconstruction. The results of this
study showed that the closed chain of motion exercises
immediately and one month after application improved
performance in the fast back-and-forth running tests, the
jumping test from one side to the other side, the agile
Jjumping test, and the figure 8 jumping test. These results
are in line with the research of Nadimi Monfard [15] on
the effect of Pilates exercises on the accuracy of the sense
of the knee joint position in the open and closed kinetic
chain [4], Yelfani et al. [16] in higher and faster recovery
of knee extensor strength [5], and Selvaraj et al. [17] in
the context of the effectiveness of motor chain exercises
depends on increasing the strength of the quadriceps and
ankle plantar flexor muscles [6].

Closed kinetic chain training can lead to the maximum
stimulation of joint receptors by applying appropriate
pressure to the joint and increasing the sense of motion
and proprioception during the existing range of motion,
and in this way, unconscious perception of the joint. In
addition, ply squat (dumbbell squat), front lunge, and
squat exercises may cause simultaneous contraction of
the muscles around the joints, essential in controlling joint
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stability and maintaining a smooth posture. It has been de-
termined that the exercise of the closed movement chain
can engage multiple joints and muscle groups at the same
time, and it reduces the shear forces and increases the sta-
bility of the joint.

Balance and performance are associated with closed ki-
netic chain training [7]. In other words, the improvement
of the function of the lower limb was probably due to the
increase in muscle strength and endurance in the distal and
proximal region of the lower limb, as well as the rise in the
strength of the muscles around the knee and ankle joints,
and the increase in the depth sensation of the joints and
sensory inputs related to balance and performance [8§].

On the other hand, the present research results are in-
consistent with the findings of Daniel et al., who found
no effect of movement chain exercises on the balance of
healthy women [9]. One of the possible reasons for the
discrepancy in the results is attributed to the different
statistical populations (male athletes with ACL rupture
compared to healthy beginner women) and the use of a
different training protocol.
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