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Abstract Background: The aim of the research is to identify, study the effects of stem cell therapies on sports
injuries and examine how stem cell therapies may benefit the healing process and improve the athletes' physical state.
With an extensive literature review, the purpose of this article to investigate the true potentials of regenerative stem
cell therapy and shed light on innovative ways of treatment for sports injuries. It is theorized that stem cell therapy is
an efficient and effective treatment method for sports injuries. Stem cell therapy is an innovative way of treating
musculoskeletal injuries to provide faster and safer treatment to athletes. As sports injuries are one of the major
concerns of the athletes, stem cell therapies are quite promising with effective and safe results. It is possible to fully
heal certain injuries, regain functions, and reduce symptoms. Stem cell therapy is a method that should be
popularised and preferred particularly by athletes.
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1. Introduction
In the past years, the interest in therapeutic use of stem
cells in the world of sports has gained quite significance.
This interest does not include the field of medicine only
but also includes the media as well. Recently, news
about elite athletes who prefer stem cell therapies is seen
commonly in the press on a global extent [1]. For instance,
it is known that elite and professional athletes such as
footballers and baseballers from national leagues benefit
from going outside the country and receiving stem cell
therapies for sports injuries [2,3].
The reason why stem cells are in the sight of science
and sports is that they have very unique features and
because of that stem cells offer great potentials in terms
of therapeutic medicine. Injuries affect human lives
physically, mentally and socially. For instance, according
to the data of 2005, 1 out of 10 people are known to have
a musculoskeletal injury in the US. Because of these
injuries, the number of workdays skipped is equal to
almost 72 million, which is a great amount [4]. As for
athletes, the risk of being injured is even higher and the
further effects can be more serious. When athletes are
injured, they have economic, carer costs; finally they can
even lose their physical potential if the injury is not healed
fully. Yet, as the world of medicine progresses, there are

new treatment methods and stem cell therapy is a
pioneering method for healing injuries.

1.1. Definition and Types
The type of cells that have the capability of developing
into various types of cells and tissues are called stem cells.
This wide variety of tissues includes muscle, bone, nerve
tissues [5]. It is widely approved that stem cells have
the great potential to cure and avoid many health
problems [6-16]. Stem cells can stay passive till they are
excited, transform into several types of tissues and renew
themselves [17,18]. They offer the chance to relocate the
damaged cells with new ones. For this reason, the issue of
using stem cells for therapeutic purposes is a great interest
in the world of medicine.
There are three types of stem cells: embryonic stem
cells, adult stem cells, umbilical cord blood stem cells. Stem
cells mainly come from bone marrow and placenta [19].
1.1.1. Mesenchymal Stem Cells (MSCs)
MSCs have particularly gained the interest of the
medical community. This type of stem cells can transform
into different types of tissue cells such as tendon tissue,
adipose tissue, muscle tissue, etc [20,21,22,23]. Bone
marrow is one of the main sources of MSCs. After
obtaining the cells, they are put into culture. One of the
most beneficial aspects of these types of cells is that they
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can easily be obtained from adult tissues and thus there is
no problem of ethics [24].
Nearly all tissues in the human body include MSCs.
They can also be obtained from adipose tissue, umbilical
cord, fetal liver, etc. [25,26,27].

1.2. Sport Injuries
Stem cell therapies are used in a wide extent of health
issues. From orthopaedic injuries to hair transplantation
and skin regeneration, stem cells offer very unique
solutions. For athletes, as it is the statement of this study,
sports injuries which are one of the main concerns of any
athlete can be efficiently treated with stem cells. Several
studies examined stem cell therapy in the context of sports
injuries. The most common injury types are ligaments,
bones, muscles, and tendons.
1.2.1. Ligament Injury
One of the at-risk body parts of athletes is ligament.
Ligament, also known as connective tissue, is open to
sports injuries. In addition, the healing process is quite
slow and compelling.
1.2.2. Bone Injury
Bone injuries are one of the main concerns of
athletes. Athletes often get their bones fractured and
cannot perform fully until they are completely healed.
With the use of stem cell therapy, athletes’ healing process
may be improved. Thus, they can continue their career
safely.
1.2.3. Muscle Injury
Treatment of muscle injuries is difficult. These types of
sports injuries may even require surgeries to get fully
healed.

1.3. Mechanism of Stem Cell Therapy
In stem cell therapy, which is included in the category
of regenerative medicine, five main steps may be stated.
Firstly, the cells which are obtained from the patient's
body are put into culture. The cells are injected into the
wounded area. Afterward, stem cells are expected to adapt.
These cells locate themselves in the zone where the injury
is present. In this zone, they acclimatize. Then, these
cells reproduce and specialize in the cell type which
is determined by the organism. Lastly, these new cells
replace the injured cells to heal the tissue.

2. Discussion
In their article Chong et al., stem cells were used for the
purpose to heal the tendon. BM-MSC fibrin gel and
simple fibrin gel were used on rabbits' Achilles tendon. It
was aimed to investigate the influence of BM-MSC fibrin
gel. After 3 weeks, the results demonstrated an increase of
32% in modulus of elasticity. In addition, the percentage
of I-type collagen fibers changed positively [28].
Another research was conducted on Achilles tendon of
rabbits. PLGA scaffolds were cultured using BM-MSC
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and simple scaffold. After the therapy, it was observed
that the study group that received BM-MSC showed better
levels in the generation of new tissues. This subject
group's modulus of elasticity was estimated at 62,6%.
Tensile strength was estimated to be 87%. These results
concluded that for the repairment of Achilles tendon, BMMSC’s effect has a long duration. [29].
In a study by Silva et al., it was observed that among
the 43 patients chosen for the study, the BM-MSCs
amount which is required for the regeneration of Anterior
cruciate ligament were restricted to a certain level [30].
Another research was conducted on rats to understand
the potential therapeutic effect of stem cells for ACL
regeneration. In the study, stromal mesenchymal cells
were used. The study concluded that ligament injuries are
likely to be treated with the help of stem cells [31]. MSCs
were used in another study with an additional substance,
collagen type 1. The study suggested that these two
substances together form a good therapy alternative for
sports-related ligament injuries [32].
Vanini et al. used MSC as a therapy for the treatment of
talus lesions of 140 athletes. After the treatment process,
the study concluded that MSC therapy was quite
successful and allowed the athletes to continue their sports
lives without any problems [33].
Sheyn et al. focused on stem cell therapies on bones.
According to the research, pigs were used as animal
subjects and were divided into two groups. On one group,
adipose-derived stem cells were used to assess the effect
on bones. The results demonstrated a meaningful
improvement in the formation of bone and the process of
healing for the group of animals that received stem cell
treatment. The bone formation process was found to be
half the time of the non-stem cell group [34].
Centeno et al. studied patients with osteoarthritis in the
knees and hips. After stem cell treatment, the patients
were taken into an MRI. As the results demonstrated,
cartilage has become thicker than before. Also, bone spurs
issue showed significant improvement in patients with hip
osteoarthritis, 4 weeks post-MSCs treatment. Furthermore,
meniscus and cartilage were found to be thicker in 6
months [35].
The research analyzed stem cell therapy's influence on
muscle injuries. Ota et al. used muscle-derived stem cells
to treat bruised muscle. The study was conducted on mice.
Researchers set 3 groups and transplanted the cells at one,
four and seven days. At the end of 2 weeks, VEGF was
observed to be increased and muscles were strengthened
with the group that received the transplantation at day 4.
The 7th-day group also demonstrated improvements. The
study stated that with the help of stem cell therapy, the
recovery process can be faster [36].
The healing rates showed variations in a mice
study. Meniscal injuries of mice were treated with
MSC. Animal groups were treated with fibrin glue
and MSC and just fibrin glue. 3rd group received none
of these treatments. The non-treated group showed
no improvements. 28 subjects were included in the
MSC-fibrin glue group. 21 subjects of his group showed
positive progress while 2 showed no improvement. The
rest demonstrated improvements but did not show a full
recovery [37,38,39].
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3. Conclusion
[14]

In summary, regenerative medicine and stem cell
therapy is an innovative and effective method for the
treatment of sports injuries of various types. Regarding
our extensive literature review, there is evidence that stem
cell therapies were able to heal musculoskeletal injuries,
reduce pain and symptoms and regain functions. It is
particularly interesting and important to emphasize
the non-aggressive content of this method. Stem cell
therapies offer an alternative to surgical treatments and
complications. As sports injuries are one of the major
concerns of the athletes, stem cell therapies are quite
promising with effective, fast and safe results. For this
reason, it is the statement of this study that stem cell
therapy is a method that should be popularised and
preferred particularly by athletes. The true potential and
promises of this method's use in sports are to be further
studied and investigation of optimized strategies is
suggested.
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