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ABSTRACT

The anterior cruciate ligament (ACL) is a key structure responsible for maintaining
the mechanical and functional stability of the knee joint. Since ACL injury do not heal spontaneously, even
their reconstruction using allografts or autografts can provide the reinnervation of mechanoreceptors.
This study aims to review and compare postural control in individuals with ACL reconstruction (ACLR)
one year after surgery and healthy controls.
[VETTLE This is a systematic review study. Relevant articles published from 2008 to 2025 in English were
retrieved from reputable databases, including PubMed, MEDLINE, Sport Discus, Embase, CINAHL, and
AMED, using keywords such as ACL, reconstruction, rehabilitation, injury, surgery, motor control, motor
learning, balance, stability, proprioception, angle, moment, control, perturbation, postural control, and
biomechanics. Only articles that assessed postural control in individuals up to 12 months after ACLR and
compared them with a healthy control group were included.
(ST The initial search yielded 6,207 articles. After screening titles and abstracts, 334 articles were
selected for further examination. Ultimately, 33 studies were deemed eligible for final analysis based on
inclusion and exclusion criteria. The results indicated that ACLR had a negative impact on double-leg and
single-leg stability, muscular strength, coordination, and biomechanical movement patterns.
¢ [@THENER The findings may help identify weaknesses in the ACL rehabilitation process and inform the
Received: 10 May 2025 © design of improved rehabilitation programs.
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Introduction

he anterior cruciate ligament (ACL) is
one of the primary structures responsible
for maintaining both the mechanical and
functional stability of the knee joint. It
plays a crucial role in resisting anterior
tibial translation and rotational forces. The knee ligaments
contain a rich network of sensory innervation, which con-
tributes to their involvement in neural reflex pathways.
When subjected to abnormal tension, mechanoreceptors
within the ACL are activated, triggering various reflexes
via neural arcs. These responses help preserve joint ar-
throkinematics by eliciting appropriate muscular contrac-
tions. This study aims to review and compare postural
control deficits in individuals with and without ACL re-
construction (ACLR) within one year after surgery.

Methods

This is a systematic review. Relevant articles published
from 2008 to 2025 were retrieved from the PubMed,
MEDLINE, Sport Discus, Embase, CINAHL, and Al-
lied and Complementary Medicine Database (AMED)
databases using the following keywords: ACL, anterior
cruciate ligament, reconstruction, rehabilitation, injury,
surgery, motor control, motor learning, balance, stabil-
ity, proprioception, angle, moment, control, perturbation,
postural control, and biomechanics. Eligible studies were
required to assess motor control within 12 months after
ACLR and to include an active control group. Also, the
studies involving human participants, focusing on mo-
tor control, were included. Studies were excluded if they
were not in English, focused on surgical techniques, or
evaluated therapeutic or rehabilitative interventions.

Results

A total of 6,207 articles were initially identified. After
removing duplicates and those not meeting the inclusion
criteria, 2,237 articles remained for further screening. Of
these, 1,742 were excluded because they did not address
motor control following ACLR, 272 studies were exclud-
ed because participants had ACLR more than one year,
and 299 were removed because they lacked a healthy con-
trol group. Finally, 33 studies were included in the final
review.

The reviewed studies identified the use of more than
50 distinct variables to assess motor control impairments
following ACLR. Most studies had cross-sectional de-
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signs, and rehabilitation or postural control intervention
protocols were often not clearly described. Motor con-
trol deficits were observed as early as two weeks after
surgery; however, the majority of assessments occurred
between six and nine months following the procedure.
Among various assessment methods, the single-leg bal-
ance test and strength evaluations using dynamometry
were the most frequently utilized methods. However, no
consensus exists regarding the most effective approach
for evaluating motor control. Evidence suggests that bi-
lateral postural stability is compromised during the first
month after ACLR, but it improves with targeted inter-
ventions. Impairments in muscle strength and activation
may persist for up to one year. Across various evaluations,
including single-leg stance test and biomechanical tasks
such as walking and jumping tests, significant deficits
were consistently reported, particularly between six and
nine months post-surgery. Notably, quadriceps perfor-
mance impairments were shown to persist for up to eight
months, whereas strength in the non-injured limb typical-
ly returned to baseline level by approximately six months.
Gait mechanics were proposed as potential early indica-
tors of motor control normalization. However, some stud-
ies report incomplete restoration of normal gait patterns
by seven months post-surgery.

Overall, individuals undergoing ACLR demonstrate
gradual improvements in balance, coordination, and mus-
cle strength over time. Nonetheless, motor control deficits
may persist for up to a year. These findings suggest that
either patients require a longer period for complete mo-
tor control recovery, or rehabilitation professionals should
identify and address such impairments immediately after
surgery to accelerate functional recovery. Given that the
non-injured limb may not serve as a reliable comparison,
the inclusion of a matched healthy control group may pro-
vide a more valid benchmark for assessing recovery.

Conclusion

ACL rehabilitation influences bilateral and unilateral
stability, muscle strength, postural control coordination,
and biomechanical movement patterns. Further research
is necessary to better understand the progression of bal-
ance, strength, coordination, and movement throughout
the ACL rehabilitation process, as well as to compare
these changes with those observed in healthy individuals.
This is particularly important given that ACL injuries and
subsequent surgeries affect bilateral motor function.
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