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© _—— © ABSTRACT

Article Info: The aim of this study is investigate the core muscles dysfunctions and their consequences in
Received: 14 Mar 2019 © patients with chronic ankle instability.

Accepted: 22 Jun 2019 ¢ [YIETIEE In this review study, search was conducted in three online databases of PubMed, Scopus, and
Available Online: 01 Sep 2019 Google scholar based on Patient, Intervention, Comparison, Outcome (PICO) strategy, and using keywords

related to the role and function of core muscles, their electromyography, kinematic patterns of proximal
segments, and postural stability in individuals with chronic ankle instability.

[(PITE Seven studies were finally selected for the review based on the inclusion and exclusion criteria.
The results indicated that individuals with chronic ankle instability in comparison with healthy peers have
different electromyography and kinematic patterns of proximal segments (trunk, abdomen and pelvis).

Key words: Muscle activity and kinematic patterns of proximal segments in individuals with chronic ankle

Chronic ankle instabil- instability are different to those of healthy ones. These differences are compensatory strategies for pos-

ity, Core muscles, © tural stability. These strategies may not provide the body’s need to maintain and control the poster in

Electromyography, © new environments or during complex activities. Further studies are needed to investigate effects of the
Kinematic : correction of core muscle function on the postural control in individuals with chronic ankle instability.

Extended Abstract postural stability and balance in the body is the function of

core muscles. Since the core muscles are at the center of all

1. Introduction kinetic chains, the control of strength, balance, and move-

ment in the center of body maximizes the connection be-
requent instability, leading to repeated ankle tween the upper and lower kinetic chains. According to the

sprains, is defined as chronic ankle instability evidence, core stability plays a major role in the prevention
[1]. Some major problems that people with of lower limb injuries in athletes. In addition, core muscle
chronic ankle instability face are impaired bal- activity, by increasing intra-abdominal pressure as well as
ance, trunk instability, and ultimately postural applying tension to the thoracolumbar fascia, can cause a
instability. One of the most important factors in maintaining strong cylinder and ultimately increased postural stability.
N ]
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Therefore, it is necessary to evaluate the function, role and
efficiency of core muscles in people with chronic ankle in-
stability to improve postural stability and other kinematic
and muscular factors of proximal segments.

2. Participants and Methods

In this review study, search was conducted in three online
databases of PubMed, Scopus, and Google scholar, to find
articles that have examined the function of core muscles,
motor and kinematic patterns of proximal segments, and
the role of core muscles and their related exercises in people
with chronic ankle instability during 2000-2019. Keywords
were selected based on Patient, Intervention, Comparison,
Outcome (PICO) search strategy (Table 1). In the end of
searching, 146 articles were obtained. By checking the
relevance of these articles to the purpose of current study,
finally 7 related articles were selected for the final review.

3. Results

There are many studies and evidence on changes and
adaptations of the recalling patterns of proximal segments
in people with functional instability. Most of these studies
have examined the muscles around the hip joint. Few stud-
ies have examined the contraction pattern and factors relat-

Table 1. Keywords selected based on PICO search strategy
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ed to the activity of core muscles, including the abdominal
and vertebral muscles, in people with chronic ankle insta-
bility. Marshal et al. examined the difference between im-
paired trunk and ankle stability between healthy individuals
and those with functional ankle instability. They found a
significant delay in the activity of the trunk and abdomen
muscles in patients compared to healthy individuals.

Rios et al. observed a decrease in distal muscle activ-
ity and increased proximal muscle activity in people with
chronic ankle instability, following perturbations on vari-
ous surfaces. This may indicate a change in the function
of these muscles in order to provide compensatory strate-
gies to maintain body stability. Terada et al. compared dia-
phragm contractility in individuals with chronic ankle in-
stability and healthy peers using ultrasound method. Their
results showed lower diaphragm contractility in patients. In
a study by de la Motte et al., they compared trunk-rotation
differences under a star excursion balance test in people
with chronic ankle instability and healthy peers.

They reported that people with chronic ankle instability
use proximal strategies to maintain balance. These compen-
satory strategies are created due to impaired hip function or
core dysfunction. Hoch et al. compared the kinematics of
the lower extremity joints, trunk, and hip under a star ex-

Patient Intervention

Comparison Outcome

chronic ankle instability electromyography

functional ankle instability EMG

mechanical ankle instability Motion analysis

recurrent ankle sprain Motion capture

nstable ankl . .
unstable ankles Motion tracking

Muscle activity
Muscle contractility
Core muscles
Core stability
Postural stability

Postural control

Core stabilization training
Core stabilization exercise
Imaging
Magnetic resonance imaging

ultrasonography

healthy Muscle activation latency

Chronic ankle .
Tisalsih EMG amplitude
Kinematic pattern

Joint angle
Star excursion balance test

Balance error scoring scale
Core muscle strength
Core muscle contractility

Core muscle thickness
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cursion balance test in people with chronic ankle instability
compared to healthy peers.

They showed that people with chronic ankle instabil-
ity had a greater traveled distance, trunk movement on
the frontal plate, hip adduction and ankle eversion on the
frontal plate. Dastmanesh et al. examined the effect of core
stability training on postural stability in people with chronic
ankle instability and observed an increase in the conse-
quences of posture control in the intervention group. Calic-
chio et al. reported no any relationship between core mus-
cular strength and objective and theoretical consequences
of chronic ankle instability such as pain, dysfunction and
impaired balance.

4. Conclusion

Existence of the evidences regarding the changes in the
diaphragm contractility, movement pattern of the trunk/
hip, and muscular activity during electromyography of core
muscles can be an indicative of a defect in the normal func-
tioning of the core muscles in providing postural stability in
people with chronic ankle instability. The core muscles act
synergistically, and a malfunction in each of its components
can affect the activity of the other components. Therefore,
it is likely that providing normal function to these muscles
can be effective in relieving postural disorders and compen-
satory strategies in these patients.
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