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ABSTRACT

Introduction: A bone fracture is a break in the continuity of bone tissue, caused by the action of an external
or internal force on the bone. Ankle sprains are one of the most common injuries among athletes.
Physically active people who participate in activities that require jumping, changing direction, and turning
have an increased risk of ankle sprains. Ankle sprains and the repetitive trauma often associated with this
condition can lead to long-term disability, lost time from activity, and financial burdens for athletes.
Methods: The work is non-experimental (qualitative research), i.e. a review of scientific literature. The
search included an overview of the relevant databases: Medline, PubMed, Google Scholar, Research Gate.
The literature review includes 4 randomized clinical trials and 1 randomized single-blind trial. The
mentioned databases were searched with the help of keywords: athletes, injury, ankle joint, rehabilitation.
Results: Through a scientific review of the literature, the results of the significance and productivity of the
application of rehabilitation in athletes with an ankle injury are presented. The results include the
presentation and analysis of five published scientific papers in the period 2018-2020. The studies used
for this review were published in India, Saudi Arabia, Iran, United States, Austria.

Conclusion: By reviewing the scientific literature, it can be concluded that there are improvements in the
quality of life of athletes after an ankle injury. The greatest improvements were noted in strength, balance
and functional task performance. The application of the rehabilitation program plays an important role in
reducing pain and stabilizing the knee joint.

Keywords: athletes, injury, ankle joint, rehabilitation.

INTRODUCTION

A bone fracture is a break in the continuity
of bone tissue, which is caused by the
action of an external or internal force on
the bone (Bukvic et. al. 2016). Bone,
although it is the hardest tissue, behaves
as a very flexible organ and can change its
properties in response to high loads
(BoSkovi€ et. al., 2003). The fracture can
be complete (with a break in the continuity
of the periosteum) or incomplete when the
periosteum is preserved. The force that
acts on the bone and leads to a fracture
can be direct when the blow is caused by
a blunt object and can be an indirect force
(Bukvi¢ et. al., 2016). When a bone is
fractured, the formation of new bone starts
from the periosteum, which, among other
things, allows the bone to grow in width
(Platzer et. al., 2003). Children have

more flexible (elastic) bones and greater
resistance to  stress  (i.e.  plastic
deformation), a thicker periosteum, which is
more loosely attached to the bone than in
adults, and the possibility of remodeling and
faster healing of fractures. A fracture is
similar to breaking a green twig that is bent
by force (Kapetanovi¢ et. al., 2005). The
frequency of bone fractures is increasing.
Fractures are one of the most common
accidents in work injuries or traffic accidents.
About 30% of fractures in men, 66% of
fractures in women, and 70% of fractures in
the hospital are potentially osteoporotic
(Court-Brown et. al., 2006). There is also an
increasing incidence of ankle fractures in
older people. As the proportion of elderly
people increases and the population ages, it
is predicted that the number of injuries will

HOMOSPORTICUS vol.25/ issue 2, December 2023


mailto:ratkozlaticanin@gmail.com

Systematic review

triple by 2030 (Keene et. al., 2019). The success of the
application of physical therapy will certainly depend on
the necessary individual and adapted approach of the
individual, the type of injury and the personal needs of
the patient with the aim of returning to daily life
activities as quickly as possible (Uremovi¢ et. al.,
2018). Rehabilitation procedures should start
immediately and be carried out continuously, with the
necessary intensity until the assumed best possible
recovery (PotoCnjak et. al., 2016).

The key to the success of rehabilitation is the early start
and continuity of treatment, the patient's motivation,
timely prevention and treatment of complications, and
an adequate selection of kinesitherapy and other
physical therapy procedures. The dominant place in
rehabilitation belongs to kinesitherapy, and the
procedures prescribed during rehabilitation are aimed
at improving the outcome of treatment and
rehabilitation. A doctor specializing in physical
medicine and rehabilitation is the coordinator of an
interdisciplinary rehabilitation team in which a
physiotherapist plays an exiremely important role
(Uremovi¢ et. al., 2018). The modern physiotherapy
approach is focused on a comprehensive analysis of
the level of structure and level of function, on the basis
of which a direct and/or indirect approach to
physiotherapy intervention can be implemented, often
by connecting different techniques and methods,
which has proven to be successful in rehabilitation
(PotoCnjak et. al., 2016). During physical treatment,
numerous physical therapy procedures are used, in
different phases of the rehabilitation process, in order
to improve or completely restore functional ability
(Nikolic T., 2020). Fractures of the lower extremities
are particularly involved in potential damage to both
physical and emotional health, as well as the
impossibility of work, social and leisure activities.
Damages that occur are likely to have a negative
impact on health-related quality of life (Fonseca et. al.,
2019).

METHODS

Systematic literature search of relevant databases,
Medline, PubMed, Google Scholar, Research Gate
which is harmonized within the framework of the
system of PRISMA (Moher D., 2009) by keeping the
main search keywords: athletes, injury, ankle joint,
rehabilitation from 2018 to 2020. Articles were also
selected from references of relevant articles, by
searching on different websites of magazines. Without
any restrictions in terms of time period, vocabulary,
religiosity, all those studies that will cover certain
criteria will be included: (1) athletes; (2) injury; (3)
ankle joint; (4) rehabilitation.
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CRITERIA FOR INCLUSION AND EXCLUSION

Articles were selected from relevant databases, journal
website searches, and manual searches. Without
limitation on time, ethics or geographic region included
studies that met the following criteria: (1) athletes; (2)
injury; (3) ankle joint; (4) rehabilitation. Animal studies,
records and case series, conference abstracts, or
undated letters were excluded.

STUDY SELECTION AND DATA EXTRACTION

Articles that met the criteria for inclusion in the
systematic literature review were subjected to a
detailed evaluation. The extracted data are: first
author's name, study design, country of research,
number of respondents in the research, gender and age
structure of respondents, year of research, publication,
main objectives, research methods and instruments,
research results and conclusions.

Figure 1. PRISM DIAGRAM OF RESEARCH INCLUDED IN THE REVIEW

? Records identified from
E Medicine and Medline, PubMed, még{g?erfgﬁﬁq
"-E Google Scholar, Research Gate: - '
p— A
Records screened Records excluded™*
(n=102) (n = 38)
2
5 Considerable article to look for. [MReports not retrieved,
5 (n = 16) (n=0)
e A
Articles that met eligibility |d Reports excluded:
(n=16) (n=29)
g Studies that met the criteria and
E were included (n = 5)
RESULTS

Through a scientific review of the literature, the results
of the importance of the application of ankle joint injury
rehabilitation in athletes. 167 papers, published in the
period from 2018 to 2020, extracted from 4 databases,
were taken into account. After finishing the copies of
studies and publications that are irrelevant, 102 papers
were further processed, while only 16 papers were
read in full, only 5 papers satisfied the 4 criteria for
implementation in the scientific literature review. Four
studies were randomized clinical trials and one
randomized single-blind study. The review of these 5
studies showed that there is a great importance of
applying rehabilitation after ankle joint injury in athletes
as shown in Figure 1.
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Table 1. Summary of study characteristics

Systematic review

References Country Main aim and purpose

Materials and methods Results

Conclusion

To demonstrate
whether the offered

39 volunteers participated in the study with

CAl, which was confirmed with the help of a

questionnaire to identify functional ankle

instability. They were randomly divided into  Improvement was noted in balance
3 groups. Balance training protocol, strength training and strength training in

Hall, E.A., strength and balance - ) L . Improvements in strength,
- training protocol and control group. 2 groups concentric and eccentric inversion and ;
et. al. . training protocol i, . : ) h i balance and functional
India L participated in a 20-minute exercise plantar flexion. Strength training )
(2018) amplifies balance, ’ , : A ) . performance were noted in both
. program, three times a week for a period of 6 improved only in the eccentric version. .
strength and functional h ) ; : training protocols.
. weeks. Control group was doing moderate ~ No variables improved in the control
performance deficits - . )
. h training on a bicycle. Eccentric and group.
associated with CAI. I L
concentric isokinetic exercises in each ankle
movement, balance and strength were
tested.
80 athletes, divided into 2 groups, ankle Foot proprioception, static and
sprain grades 1 and 2, who reported dynamic balance even after a
To assess the impact — unwanted symptoms in the last 12 months . . . period of time after one year can
of chronic ankle sprain group 1. In group 2 were healthy athletes Alhletesl n groupl1 rgported m.”q pan  hea limiting factor in the
. . ) . - and statistically significant deficits in foot .
Alghadir, A. . onrange of motion,  without any changes in the ankle joint. . ) ; ) dynamic defense system of the
Saudi ) ) ) . proprioception, static and dynamic o ;
H., etal., . static and dynamic Outcome measures were static and dynamic . ) ankle joint, which causes
Arabia ? ) ) balance improved. No difference was PR
(2020) balance, pain and balance, pain, range of motion, and ) ) constant repetitive injuries of the
) . h S . demonstrated in the range of motion of .~ ; )
proprioception in proprioception with the help of a visual ) . joint. Focusing on mechanical
. ) the active ankle joint. : L
athletes. analog scale, semicircular goniometer of and functional deficiencies can
foot position sense, single leg holding time, prevent the risk of repeated
and Y balance test. injuries.
Stabilization of the jump led to an
28 basketball players with CAl were divided improvement of the self-assessment A 6-week jump stabilization
into two groups, the first jumping test group function in the sagittal plane of the hip  training program changed the
To determine whether and the second control group. The program  and knee, as well as greater dorsiflexion biomechanics of the jump as
Ardakani, the stabilization of the lasted 6 weeks of controlled jump of the ankle joint compared to the control well as the landing in basketball
M. K., Iran ankle joint changes  stabilization training, which consisted of 18  group. In the joints where the frontal players with CAI. These results
etal., with the help of jump-  training sessions. Kinetics and kinematics of plane was reduced in the hip, knee and  may serve to mechanically
(2019) landing biomechanics. the lower extremities during jumping and  ankle joint with a decrease in the ground improve the joint and reduce the
landing training as well as self-assessed reaction force and a longer time to the  risk of injury after rehabilitation
function before and after a 6-week training  peak of the ground reaction force was ~ that will include jump
program. observed in the jumping group compared stabilization exercises.
to the control group.
. 29 football athletes, each athlete wore a self-
To examine the .
. adhesive tape on the ankle and a brace on . . L )
. effectiveness of braces ) ) Both interventions were effective in Adhesive tape and an ankle
. United . the opposite leg. Dynamic balance and ) . - . M
Willeford, and self-adhesive tape ) ) reducing ROM in all directions of range  brace provided ROM limitation
States of . range of motion testing was performed 3 . . ) )
K, etal, . on the ankle joint to . : } . of motion compared to ankle baseline,  before and after exercise, without
America . . times for each leg during the testing session. . . . ) )
(2018) improve dynamic : while dynamic balance did not change  changes in dynamic balance.
Ankle ROM for range of motion and Y "
balance before and ) between tape and brace conditions.
. balance was used to assess dynamic
after football training. ) )
balance at the same time points.
Effectiveness of Atotal of 19 subjects who suffered a grade Al . |
manual fascial 1-3 ankle sprain. Ankle dorsiflexion was ter one treatment session, a farge ) )
Maetzler, manipulation on imaged ina stan.dardized osition and number of subjects walked without pain, The earliest work of the fascia
M. et al, Austria walkiﬁ ain and ankle calc%lated usin Dartfish(g Advanced Video while a very small number of subjects  around the injured ankle
(2020) P 9 walked with little pain. A moderate improves dorsiflexion of the foot

dorsiflexion range of
motion in the first 4
days after ankle injury.

Analysis Software, and SPSS® (version 17)
was used to compare pre- and post-
treatment data.

improvement in ankle dorsiflexion was
noted.

and reduces pain when walking.

DISCUSSION

By reviewing the scientific literature, 5 studies were
selected in which different results of many authors
were observed on the rehabilitation of athletes after an
ankle injury. Moseley et al conducted a study to
determine the effectiveness of rehabilitation after ankle
immobilization. Of the 214 randomized subjects, 194
(90.7%) were followed up at 1 month, 173 (80.8%) at
3 months, and 170 (79.4%) at 6 months. On average,
the subjects were middle-aged, there were more
women than men, and more subjects had less severe
fractures. The participants were divided into two
groups, a rehabilitation group and a control group. The
control group of subjects received advice on exercises
and return to activities from a physiotherapist after
removal of immobilization, while the subjects of the

26

rehabilitation group received the same advice but also
participated in supervised programs with individually
adapted exercises in the hospital's outpatient physical
therapy service. Initially, subjects had significant
activity limitation (mean value 30 out of 0-80 on the
lower extremity functional scale) and low quality of life
(mean value 0.5 out of 0-1 on the quality-of-life scale).
The groups were similar in all demographic and clinical
variables and outcomes. Mean activity limitation
increased from 30.1 (SD, 12.5) to 64.3 (SD, 13.5) for
the counseling group and from 30.2 (SD, 13.2) to 64.3
(SD, 15 ,1) for the rehabilitation group. Mean quality of
life increased from 0.51 (SD, 0.24) to 0.85 (SD, 0.17)
over 3 months for the counseling group and from 0.54
(SD, 0.24) to 0.85 (SD, 0.20) for the rehabilitation
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group. After 3 months, the rehabilitation group had an
average of 0.4% less activity limitation and 0.01%
lower quality compared to the counseling group. In
conclusion, the authors state that a supervised
exercise program and counseling did not produce
significant benefits in improving activity limitations or
quality of life compared to the counseling group
(Moseley et. al. 2015).

Painter et al. conducted a study in which 11 subjects
between the ages of 18 and 64 participated, after
removing the joint immobilization they were treated for
an average of 6.6 sessions (range 3-10 sessions) for
an average of 46.1 days (range 13- 81 days). There
were statistically significant and clinically significant
improvements in the lower extremity functional scale
score (P = .001; mean change, 21.9 points; 95%
confidence: 10.4, 33.4) and in the joint drop test (P =
.001; mean change, 7.8). cm; 95% confidence: 3.9,
11.7) for 4 weeks, which agrees with our statistical
results (Painter et. al. 2015).

Holbrook et al conducted a study with the aim of
determining gender differences in quality of life after a
major injury. The research involved subjects aged 18
and older, they examined the quality of life using the
well-being scale and concluded that women have a
lower quality of life in relation to health, which does not
correlate with our research (Holbrook et. al., 2004).

In the research conducted by Kaye et al., they found
out that the frequency of lower extremity fractures
increases with age, and the frequency of lower
extremity fractures is higher in older women than in
older men (Kaye et. Al., 2004).

Singram (2019) conducted research by searching the
literature of Science Direct, Cochrane Libraries, BMJ
Online, PubMed, Jstor, SpringerLink, Emerald Insight
and Ebscohost Research and Google Scholar
databases from 1990 to 2017 with the aim of
examining the impact of long bone fractures on
psychological, social, financial, professional, and
physical health of adults. With this research, they
concluded that long bone fractures have a significant
impact on many aspects of the subjects' lives, there is
a difference in normal social interaction and
functioning compared to before the injury (Singaram et.
al., 2019).

CONCLUSION

By reviewing the scientific literature, it can be
concluded that there are improvements in the strength,
balance and functional performance of athletes with
ankle injuries. Focusing on mechanical and functional
deficiencies can prevent the risk of repeated injuries.
Also, the mechanical improvement of the joint reduces
the risk of injuries.
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