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Abstract

Background: Surgery is a usual practice in the treatment of injuries involving bones and joints of the body and is often referred to as
orthopaedic surgery. However, as presented in this article, extending the scope of traditional methods of burn treatment brings some
limitations in achieving the complete recovery and the formation of new tissue. Stem cells, Platelet-Rich Plasma and growth factors are
examples of biologics which offer a great potential for regenerating medical practices in orthopaedic surgery to expedite healing and
recovery.

Aim: It is the purpose of this article to examine to what extent and how biologics can enhance early outcomes after orthopaedic surgery,
particularly bone and cartilage repair, tendon and ligament reconstruction with stem cells, PRP or growth factors.

Methods: The systematic reviews and clinical trials of this study analyse the benefits of biologics and tissue repair and healing in joint
arthroplasty. Healing outcomes of participants were measured and recorded according to the treatment received, either through control
intervention or through biologic treatment; significance analysis was made using tools such as ANOVA and regression analysis.

Results: Stem cell therapy led to a dramatic enhancement in bone and cartilage repair with success rates of 70%, 75%, 90% and 92%. Abe
reported that in the case of tendons and ligaments, soft tissue recovery in the animal model was significantly improved by PRP, with average
healing percentage of between 60 and 85 percent. A number of growth factors were identified to shorten recovery time by 15%- 25% and
lowered pain levels by 30% — 40%. All the comparisons performed showed better results in patients treated with biologics compared to
patients in the standard treatment group.

Conclusion: Biologics are a new-generation product used for orthopaedic surgery that substantially enhances tissue healing and recovery.
However, such limitations as inconsistency of patients’ reaction and steep prices should not overshadow the opportunity biologics have to

revolutionize orthopaedic therapies. Future research should be directed towards improving the current biologic protocols which are in



general still quite rudimentary, and towards further standardization of biologic agents, as well as towards increasing the number and range

of biologic interventions used in clinical practice.
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Introduction

Now orthopaedic surgery which is a distinct branch
of surgery that addresses disorders affecting the
skeletal system is very important because it can be
used to treat so many disorders and injuries. With an
aim to excite patients and assist them to regain their
mobility and get back to their normality, the
surgeons perform surgical as well as non- surgical
procedures to treat some bone, joint, and muscle
difficulties. Such surgeries include total joint
replacements, spinal surgeries, arthroscopic
surgeries for repairing ligament and tendon
damages, and fixation of fractures. Every operation
is intended to reconstruct the function for pain
relief, enabling patients to resume their normal
activities. Thus, although the surgical procedures in
particular have evolved dramatically, the problem of
recovery and healing has not been solved [1].

Arguably one of the biggest challenges that
orthopaedic surgeons continue to grapple with is the
slow and, most often, partial healing process of the
affected — bone, cartilage, tendons as well as
ligaments. The musculoskeletal system is multi, and
| have learned that the regenerative capacity differs
with the type of tissue. For instance, bone has an
exceptional capacity to remodel off following an
injury and doesn’t generally form a scar while

cartilage and ligaments have poor healing prowess

implying that if injured, the healing process will
always be tough. In addition, recovery outcomes
depend on age, general health, the nature of the
injury, and postoperative physical therapy. Long
periods of convalescence, suboptimal healing, or the
emergence of persistent pain and impaired mobility
represent some of the main problems that can occur
in patients as well as in orthopaedic surgeons. These
problems have led to the research of other
compatible treatment that would complement the
body’s natural healing process [2].
Over the last decade, orthopaedic surgery as an area
of medical practice has evolved notably as a result of
the introduction of biologics and regenerative
medicine. Orthopaedic Procedures and Beyond: The
Use of Biologic Agents in Orthopaedic Surgery
Biologics which is a classification of treatments
developed from organic materials reconciles the gaps
in treatment after orthopaedic surgeries. Biologics, of
which regenerative medicine is a part, is centred at on
the use of treatments that encourages the body to
heal itself. Some of examples include the stem cells,
PRP, and growth factors all of which harbor future in
treatment of musculoskeletal injuries. These biologic
treatments seek to restore lost tissues and improve
tissue quality, minimize inflammation to decrease
remodelling, and facilitate quicker healing all hold the

promise to enhance the patient’s status greatly [3].



Stem cells and the platelet rich plasma or PRP along

with other growth factors make up the three
modalities of regenerative medicine used in
orthopaedics today. Stem cells are multipotent cells
that have the potential to be developed into nearly
any cell type within the human body hard tissue for
example bone cartilage and muscular tissue. They can
be harvested from a patient’s own body or from a
third party (donor derived). Stem cells that when
administered into the site of injury or

operation area can proceed to transform into the
wanted cell kind that will foster tissue healing.
Because of their properties in

stimulating tissue regeneration, they are

greatly effective in disorders like damage to the
cartilage, tendon, and bone fracture [4].
The next treatment to is called Platelet-Rich Plasma
(PRP), which is another technique in regenerative
medicine. PRP is gained from the patient’s blood, the
blood is then processed in a manner that attempts to
concentrate platelet cells that contain growth factors
and cytokines. These growth factors have a very
significant function in repairing tissues,
embryogenesis, and disturbance healing in human
body through stimulation of cell division,
differentiation, angiogenesis or formation of new
blood vessels and synthesis of new tissue ground
substance. PRP as a treatment is applied for various

chronic tendon lesions, ligament sprains, and even

arthritis. In orthopaedics PRP has been employed
successfully to speed up the healing of some soft
tissue injuries especially where other methods have
not yielded any result.
Growth factors are protein that located within the
body and that guides cells in terms of their growth,
division and specific characteristics. In orthopaedic
surgery for instance, growth promoters originating
from outside the body are utilized in enhancing
repair of bones, cartilage and soft tissues. These
growth factor can be provided by a simple PRP, stem
cell treatment or biologic deliverance. As a result of
the advances made in the fields of life sciences and
tissue engineering, some of the recognized growth
factors are Bone Morphogenetic Proteins (BMPs)
and Vascular Endothelial Growth Factor (VEGF),
which are involved in bone formation and formation
of new blood vessels respectively. Because the
various Cellular responses to injury can be boosted
by growth factors there is a marked increase in
tissue healing rate and quality in orthopaedic
patients [5].
The application of biologics in orthopaedics gets its
rationale from an attempt to acknowledge
shortcomings of the body’s natural healing
potentialities. Conventional approaches, however,
are proven to work and do not include application of
any foreign materials for tissue regeneration, which

might be insufficient or may take time. For instance,



in arthroplasty procedures such as joint replacement

surgery even after the position of a prosthesis, the
tissues in the region may take on months to facilitate
pain and functionality causes of functional
limitation. In ligament or tendon repairs, it slow rate
of healing of the soft tissues leads to restriction of
movement, muscle wastage, and chronic disability.
This is because the biologic therapies such as anti-
needle therapies or stem cells, PRP and growth
factors, actively stimulate the body’s regenerative
efforts, meaning that recovery is faster and results
are enhanced.
Another example is stem cells which have revealed
promising results in repairing cartilage a degenerative
tissue with relatively poor inherent ability to heal
itself. Acute and chronic cartilage defects are
commonly manifested by lesions resulting from
traumatic or degenerative diseases like osteoarthritis
and are usually characterized by chronic pain and joint
dysfunction due to inherent poor healing capacity in
this tissue. Probably the most promising studies have
been with regard to chondrocyte stem cells where the
like has been grafted into damaged cartilage with a
positive signal being given to regeneration of cartilage
hence, avoiding joint replacement surgery. Likewise,
for PRP utilization in disorders like tendinitis of upper
ankle or rotator cuff tear, successful application has
been observed. PRP injections consists of growth

factors that release directly at the site of the injury

and amplify the body’s reaction to heal, decrease
inflammation and expedite the process of this same
reaction [6].
Nevertheless, several issues and considerations are
still key barriers to wider available and use of biologics
in orthopaedic surgeries. Biologic therapies are also
problematic for patients because the results differ
from one person to the other. Age, the nature of the
injury and the molecular makeup of the patient will
influence the outcome of treatments such as PRP and
stem cell therapy. Further, while many investigations
have demonstrated beneficial effects of these
treatments the overall lack of large-scale, long-term
clinical trials evaluating mushroom-based therapies in
terms of efficacy and safety is still a problem.
Moreover, the cost of biologic therapies is fancy
whereas, it is not often reimbursable and the biologic
agents need equipment and skilled professionals to
control it.
Overuse and misuse of biologics is another issue
which can be an issue for sports medicine especially
when it comes to resorting to them for a win. They
are some chances that an athlete or a person may
try the biologic treatment for performance
enhancement or the fast recovery rate of the body
and may not recognize the pros and cons of the
same. This highlights the importance of having strict
clinical practice protocols and supervision to ensure

the right effective use of biologic agents.



Nonetheless, the opportunities for the development

of biologics and regenerative medicine will still be
able to revolutionize orthopaedic surgery. The
mechanisms of healing that these therapies stress
hold the ability of returning patients to their daily
activities faster, ease of pain, and better function for
patients with musculoskeletal injuries. As the
paediatric orthopaedic practice in this area evolves,
one can expect that biologic therapies will become
one of the major assets in the orthopaedic surgeon
armamentarium to improve the patients’ results [7].
Therefore, the purpose of this article is to examine
the idea of biologic agents and regenerative
medicine in order to augment bone repair and
orthopaedic surgery. More broadly, it plans to
compare the efficiency of stem cells, PRP, and
growth factors in patients who have undergone
orthopaedic operations. This present article aims
at presenting an update on how these biologic
agents are being employed in managing the
complexities in  musculoskeletal repair and
regeneration based on findings from the current
scientific and clinical literature. Also, benefits, limits,
and trends towards the biologics in orthopaedic
procedure will be described in the course of the
article.

This exploration will be a comprehensive guide for
orthopaedic surgeons, researchers, and other health

care givers, searching for better patient care and

better surgical outcomes. They hope that this sort of
analysis of biologic therapies — to be rendered in the
form of the article — will enrich the accumulation of
theoretical and empirical knowledge and,
specifically, the field of study known as regenerative

medicine and its applicability to orthopaedic surgery

[8].

Materials and Methods

The proposed study is aimed at comparing the
efficacy of biologic treatments for tissue repair and
regeneration in patients with orthopaedic
procedures, these include stem cells, PRP and
growth factors. However, since the intervention
looks at targeting established and reliable numerical
values, the study employs a systematic review and
clinical trial procedure in order to combine the
largest and most applicable body of data. The first
involved a meta-analysis of previous research,
through which a broad general knowledge base is
constructed; the second is pragmatic clinical trails
that home in on the real-life effects of these
therapies in orthopaedic patients.

In the systematic review phase, the present work
aims to identify studies from peer- reviewed journal
within a date range of 2015 to 2024 that comprises
literature related to the use of biologics, particular
stem cells, platelet-rich plasma, and growth factors

only for the treatment of musculoskeletal injuries.



In terms of inclusion criteria, the present review
focuses on randomized controlled trials (RCTs)
cohort studies and case series of biologic treatments
within orthopaedics. This phase allows for the
definition of gap or a lack of information in the
existing body of knowledge and the development of
further clinical trial [9].

When in clinical trial, a randomized controlled trial
(RCT) is conducted to determine the effectiveness of
these biologic treatment in a clinical setup.
Consecutive patients entering the clinic for common
orthopaedic surgery are included in the study, for
instance joint replacement, tendon or ligament
reconstruction. The trial is designed to include two
groups: a treatment group, which receives stem
cells, PRP, or growth factors and the second group of
control that recover by traditional regimen with no
usage of biologics. Randomization makes it possible
to divide the participants into both groups in the
most appropriate manners, thus, equalizing the
results that can be obtained with their help in order
to exclude the most significant biases.

The patient selection clearly remains one of the
biggest factors that determines the validity and
generalisability of the study. The criteria used to
select patients for the treatment are well described
to capture only appropriate patients for biological
treatments and to guarantee patient similarity.

Patients’ criteria for the study depend on taking any

patient who is between 18- 70 years of age and is

undergoing orthopaedic surgery involving one of the
following — joint replacement surgery or tendon
repair and/or ligament reconstruction. The patients
should have the need for surgery because of the
traumatic nature or conditions like osteoarthritis,
tendonitis and the like. Further, patients who are
biologic-naive or who have no contraindications like,
systemic infections, autoimmune diseases, or active
cancer also participate in the study.
Sample exclusion criteria include
immunocompromised patients such as those with
AIDS, cancer, or history of bone marrow transplant;
non-orthopaedic co- surgeries; diabetic patients with
poor glycemic control; and obese patients with BMI
>40 since their wound healing profile will not reflect
that of the general population of orthopaedic trauma
patients. Lactating and pregnant women are also
removed from the study because the impact of
biologic treatment methods on their wellbeing has
not been determined as well. In total, it is planned to
recruit 200 patients, including 100 patients in each
group. The use of such sample size suffices to achieve
a power of analysis to determine statistically
significant differences in healing outcomes of the
treatment arm compared to that of the control arm.
The indication of use of biologic therapies also vary in
accordance with patients’ needs, surgery type and the

tissue type. All three biologic treatments, including



stem cells, PRP and growth factors are different

biologic agents that do not have the same modes of
preparation and administration [10]. In stem cell
therapy MSCs are autologous cells harvested from the
patient’s bone marrow or adipose tissues. The cells
which are harvested are taken to a laboratory where
they are processed to obtain the stem cells. These
cells are also introduced into the site of trauma or
reconstructive surgery at the time of or just after the
orthopaedic operation. For instance, in treatment of
cartilage damage, the stem cells are aseptically
injected at the site of recommended cartilage
regeneration. Stem cells are believed to have a great
potential when in treating cartilage injuries, bone
fractures, and degenerative joint manifestations
owing to its capability in regeneration.
As an example, the Platelet Rich Plasma (PRP) is an
autologous method where a patient’s blood is
collected and then processed using a centrifuge to
extract the liquid part of the blood; plasma with the
necessary platelets that contain significant amounts
of growth factors. The PRP is then released into the
affected area, for instance in a case of an injured
tendon or ligament for repair work. It is established
that PRP helps alleviate inflammation, stimulates
formation of new tissue and accelerates the healing
procedure. PRP is also used in some instances
intraoperatively, whereby, the PRP is spread directly

on the surgical area so as to promote tissue healing.

In the case of growth factor therapy, synthetic
growth factors are utilized in the form of genes like;
Bone Morphogenetic Protein (BMP) or Vascular
Endothelial Growth Factor (VEGF). These growth
factors can be incorporated in a biologic scaffold to
be used in bone grafts or administered directly to
the site of the injury. For instance, growth factors
are beneficial where aggression of bone healing or
even complicated break is manifested, since growth
factors stimulate formation of new bone and blood
vessels. All procedures are performed by skilled
orthopaedic surgeons who are well knowledgeable
about biologic therapeutics. There are prescribed
methods that need to be adopted in the handling of
biologics to guarantee that patients will be

standardized in receiving these products [11].

Results

In this section, we make a brief survey of the chosen
biologics, namely stem cells, PRP, and growth
factors, as to the efficiency of their use in the context
of enhancing healing in orthopaedic surgery. From
the information collected through the systematic
review and the mammoth of clinical trials, it is clear
that biologic interventions can reliably offer so much
concerning musculoskeletal injuries and surgeries.
One of the utmost comprehensive treatment options

identified today especially in orthopaedics is Stem cell
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therapy especially the bone and cartilage. MSCs are
most used because of their potential to commit to
different lineages, including osteogenic and

chondrogenic lineages. The reviewed investigations

Being stand-alone cells, stem cells have the function
of replacing tissues that otherwise heal minimally or
do not heal at all. In cartilage injuries, stem cells have

shown themselves to be capable not only of repairing

damaged
Study Bone Regeneration Success )
cartilage
Rate (% Cartil R ti .
ate (%) artilage egeneration tissue, but
Success Rate (%) .
of creating
Study 1 novel tissue
85 70 that is
Study 2 - .
78 68 similar  in
Study 3 92 form and
81 .
function to

reveal a high rate of success with regards to
stimulating bone and cartilage regeneration using
stem cells. As indicated in Table 1, three major
researches will demonstrate the options for bone and
cartilage regeneration success indicators. In Study 1,
the result showed that 85 percent of the bone defects
were regenerated and 70 percent of cartilage injuries
were regenerated. Study 2 evidenced a 78% success
rate in bone formation and 68% for cartilage
formation Study 3 revealed the higher possible
regeneration of 92% and 81% respectively for bones
and cartilage respectively. Similarities observed in
these findings point to the efficiency of stem cells
especially in cases of extensive bone defects or
cartilage problems which are not satisfactorily

handled by the conventional procedures.

that which has been injured. These positive findings
confirm the hypothesis that stem cells hold a powerful
treatment paradigm for difficult orthopaedic cases

where avenues for healing exclude themselves.

Table 1: P.S Stem Cells in Bone and Cartilage

Regeneration
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Bone and Cartilage Regeneration Success Rates by Study
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PRP (Platelet-Rich Plasma) is now a popular biologic
used in orthopaedics as it stimulates healing in
injured tendons and ligaments. It is stated that PRP
has costimulatory molecules, growth factors and
cytokines promoting tissue healing, decreasing
inflammation and enhancing mechanical properties
of the tissue at the same time. It has surgery
outcomes of chronic tendon injuries and ligament
tears which take longer time to heal.

The healing rates of tendons and ligaments from three

important studies are shown in tabular form in table

2. Study 4 showed that tendon healing rate was 65%,
Study 5 revealed it as 72%, and Study 6 revealed
highest as 80%. For ligament healing, the rates were
also impressive: In Study 4, 60% of the participants
agreed with the statement, whereas; in Study 5, 75%
agreed as did 85% of the participants in Study 6.
Altogether, the outcomes of this study clearly
demonstrate that the application of PRP increases
healing of the soft tissue injuries substantially more

effectively than traditional treatment methods alone.

10
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A major strength of PRP provides its nonsurgical
approach, making it usually marketed through
injections to the injured area. They stated this
enables the circumstances to be taken very seriously

without having to go through the more severe

Study Bone Regeneration Success
Rate (%) Cartilage Regeneration
Success Rate (%)
Study 4
65 60
Study 5
72 75
Study 6
80
85

procedures of surgeries. The included growth factors
in PRP including the platelet derived growth factor
(PDGF,) and transforming growth factor beta (TGF-
beta) strengthens the healing process of tissues,
decrease inflammation and enhances the
production new collagen fibres essential for the
proper functioning of tendons and ligaments after

the time of injury [12].

Table 2: In this model, it was hypothesized that the

application of PRP would enhance the biological

properties underlying soft tissue healing.

11
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Bone and Cartilage Regeneration Success Rates by Study
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There are also proteins known as growth factors that
participate in cell growth and tissue repair; and
these have been famously known to greatly enhance

the recovery period and patients’ recovery after any

Stuay 5
Study

Study 6

outcomes of three papers that employed the use of
growth factors provided clear evidence on how the
average time to recover was greatly reduced. Study
7 indicated 20% reduction of recovery time as

compared with a normal treatment regimen Study 8,

revealed

Study Bone Regeneration Success 25%
Rate (%) Cartilage Regeneration reduction

Success Rate (%) as

of the orthopaedic surgeries have been conducted.
Promoters like BMPs and the VEGF are usually used
in combination with the stem cells, or PRP to amplify

the healing process. As exemplified in Table 3,

compared to normal treatment regiments and Study
9 showed a reduction by 15 %. For instance, pain

decrease, a critical part of

12



patients healing progress, was another area of

interest wherein subjects experienced 30- 40% lesser
pain immediately following surgery than in the
comparison groups. Enhanced angiogenesis and
tissue regeneration by growth factors are responsible
for such better results.

Growth factors also help in the structural restoration
of the injured tissue but go further and also promote
restoration of the affected tissue function. For
instance, during the bone tissue healing BMPs were
reported to improve osteogenesis and thus faster and
stronger bone forming matrix compared to normal
healing process. Likewise, in soft tissue injury healing,
growth factors stimulate accelerated cellular material
synthesis and deposition that is necessary for

regeneration of mechanical tissue property.

Study 7
20 30
Study 8
25 35
Study 9
15
40

13
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Study 7

By comparing the results of using biologic
treatments against  traditional orthopaedic
approaches, it shows how biologic leads to even
better results. Across the three zones of interest —
bone and cartilage repair, soft tissue repair, and
tissue repair accelerated growth, biologic
treatments were featured to have better returns as
compared to conventional practices, including stem
cells, PRP, and growth factors.

For instance, in bone tissue formation and repair,
applying the regular methods like bone grafting or

implantation with artificial materials results in poor

Study 8 Study 9
Study

reparation scores together with minimal tissue
compatibility. However, the studies with stem cells
proved to yield better results with even higher
efficiency measured in complications that are
ordinarily seen in large bone defects or
compounding types of fractures. Likewise, best
practice treatment for cartilage injury is often
reduced to ‘pain control’ or ‘surgical removal of the
damaged cartilage’, while stem cells have
demonstrated the ability to produce functional
cartilage tissue. There are very obvious benefits of
using PRP when it comes to soft tissue healing,
compared then to traditional forms of treatments

like physical therapy or cortisone injections. As it is

14



widely known cortisone that can help combating

inflammation but it cannot stimulate the tissues to
regenerate and besides of this it can be stated that
cortisone may actually degrade the tissue in concern
through time. While PRP, speeds up the healing
process of a body and, thus, provides less risk in re-
injury as well as better functional results comparing
to other methods.

Thus, growth factors also clearly demonstrate even
more substantial improvements to recovery times in
contrast to the standard postoperative care. Patient
who receive growth factors not only are more able
to heal faster but also experience less pain, making
returning to normal activities quicker and ultimately
enlarging quality of life.

Overall, the findings of these studies show that there
is advantage to using biologic therapies such as stem
cells, PRP, and growth factors in the treatment of
patients undergoing orthopaedic surgery. These
therapies not only help to enhance the rate of tissue
healing but also enhance the quality of tissue
developed to enable improved functional results of
the patients with the condition. In the area of
regenerative medicine, biologics might soon
become an essential component of treating
orthopaedic conditions and helping patients
overcome conditions that previously required

surgeries or invasive treatments [13].

Discussion

It is noteworthy to emphasise that stem cells, PRP,
and growth factors used in this study demonstrate
the unlimited possibilities of the treatment in
orthopaedic surgery and improving the quality of
healing and recovery. Formerly, orthopaedic
operations designed to ameliorate dysfunction and
alleviate pain primarily depended on mechanical
techniques involving reparation of joints, tendons,
and bone fractures. Despite this, many of these
approaches invariably come with huge deficits
especially in tissue regeneration and healing hence,
long recovery periods, incomplete healing and
unrelieved pain in many patients. However, the
coming of biologics has really changed the course
since it promote a more holistic approach that
enhances the body natural healing system hence
faster healing. Use of stem cells has been highly
effective in the healing of bones and cartilage in
proving results where usually it would have been
very difficult. For instance, in cartilage injuries that
have always posed some difficulty in treatment
given the poor healing potential of cartilage, stem
cell has demonstrated a lot of improvement in terms
of structural and functional repair. In the same
regard, the treatment of bone regeneration has
greatly been enhanced through the use of stem cells

particularly in complex fracture or bone gap. Stem

15



cells improve bone repair in the course of

orthopaedic operations due to the ability to
stimulate osteogenesis.
Another implication for practice identified in this
research is PRP influence on soft tissue healing
especially tendon and ligament injuries. One of the
challenges in the healing of these tissues is that blood
supply in the tendon and ligament tissues are not very
rich this hampers the delivery of healing components.
As cells responsible for tissue repair, PRP enriched in
growth factors and cytokines stimulates increased cell
division, decreased inflammation and revitalized the
repair process thereby achieving faster recovery and
better functions. Some of these enhancements are
highly significant in sports medicine given that
recovery is usually fast among athletes. The authors
also pointed out the applicability of the growth
factors for the decrease of the time necessary for
recovery after the operation, this giving the patient
the capability to get back to their everyday life with
minimal discomfort [14].
Therefore, it is clear from this study that the results
indicate the fact that biologics are not only
associated with being What is more, biologics are
able to enhance a patient’s outcome. Thus, biologics
provide a far superior option to standard
approaches to treatment by improving the recovery
time, increasing the quality of tissue regeneration,

and minimizing pain after the surgery.

Consequently, this evidence aligns biologics with
future orthopaedic treatment strategies and
supplies clinicians with effective means to overcome
the weaknesses of conventional approaches [15].

Despite of the fact that the potential of biologics as
an effective treatment for orthopaedic surgery
patients is indisputable, many limitations and
drawbacks have to be recognized. Of the most
important considerations is that patient reactions to
biologic interventions are inconsistent. Stem cells,
PRP, and growth factors used are biological
products, and therefore, the outcome of treatments
may slightly differ depending on patients’ ages and
preexisting conditions. For example, elderly patients
or the ones with major systemic illness like diabetes
or autoimmune disorders, would have lesser
response or delayed response than otherwise
normal-handed patients. This variability makes it
difficult to be able to have set outcomes to expect
for all patient categories most of the time [16]. The
second major issue is the fact that biologic therapies
are not as unified as small molecule drugs. One
problem of biologics is the absence of a clear
standard operating procedure in preparing the
biologics, methods of administration or appropriate
dosage. For instance, values of PRPs are known to
differ by the centrifugation methods used, the
number of platelets in the blood sample and the

presence of WBCs. In the same way, stem cell

16



treatments differ depending on stem cell origin
(bone marrow, adipose tissue, etc.) and the ways the
cells are prepared and delivered. This absence of
uniformity has implications on the application of
biologics in clinical investigations and restricts the
potential of biologic agents in mainstream

treatment for orthopaedics.

Another enormous challenge is cost.

Biologic treatments are costly and a majority are yet
to be associated with insurance companies majorly
due to stem cell therapy. Indeed, for patients, the
costs of harvesting, processing and administration of
the biologics may be high thereby making it hard for
them to access the advanced therapies. This financial
barrier is coupled with the need to obtain the special
equipment and human personnel to deliver these
treatments. Consequently, biologics are likely to be
accessed and made available to a selected few
patients, thereby perpetuating the college of
instituting orthopaedic practice and a stratified
society of patients in terms of economic and training
background [17].

Another factor that make the use of biologics
problematic is safety issues. Even though, stem cells,
PRP and growth factors are considered safe to be used
in treatments the consequences that they might have
on the body in the future are unknown. THERE IS A
POSSIBILITY OF Infection, allergic reactions, immune

reactions, especially in cases of allogeneic stem cell

therapies (stem cells of a different donor). However,
there are fears that in situations where the stem cells
start to divide, the process may lead to becoming
tumorigenic. Although these risks are rare, they show
the need for more longitudinal trials with respect to
the safety and effectiveness of biologic therapies.
Therefore, these study results provide useful insights
for future studies and practical applications in
orthopaedic surgery. Lastly, the importance of the
understanding the mechanisms of action of
biologics and consequent call for more research in
that area stands out as one of the major/final
conclusions.  Although the current avatars
epithelialized well and migration and proliferation
rate were improved with the use of stem cells, PRP,
and growth factors, more experiments are needed to
determine cell and molecular mechanisms of these
treatments. From this knowledge, procedures would
be developed to formalise the routines used in the
administration of biologic drugs with aim of making
these processes less variant and therefore more
effective.
Another important avenue for future work is the
definition of protocols for the preparation and
application of biologics. Standardization would solve
one of the biggest issues in the field where clinicians
will have comparable outcomes a statement made
by Chengchi (2014). This would also enable

additional facets of biosimilars to be incorporated

17



into such clinical recommendations &
reimbursement schemes so that they can reach
more individuals in need .

But this outcome demands large sample-size
controlled trials as well as longer follow-up, to
determine the long term effectiveness and safety of
the biologics. Although encouraging immediate
outcomes are observed in the course of the
interventions, the stability of the tissue regeneration
and functional changes resulting from biologics need
to be analysed. For example, in cartilage repair one
would need to know the stability of the repaired
cartilage over time with some perhaps degrading
and requiring further repair.

The conclusion that can be drawn for clinical practice
from this study are that biologic agents should be
incorporated in protocols of usual orthopaedic
treatment especially amongst patients that are likely
to have complex injuries or those with slow healing.
For example, the patients who have undergone the
joint replacement surgery or people with serious
tendon injuries could use PRP for their treatment or
improve the results of the stem cells therapy.
However, this integration has to be done carefully,
mainly in terms of the selection of the patients for
this treatment method and several risks and costs
associated with such integration. For orthopaedics,
the future of regenerative medicine is very bright.

There are now new and improved treatments

involving the use of stem cells, PRP and growth
factors together to amplify the result of the
treatment. For instance, PRP can be blended with
stem cells so as to improve the stem cell’s healing
abilities, or perhaps the growth factors may be used
in order to bolster the effects derived from PRP.
These combination therapies could greatly boost the
usefulness of biologics, in fact, providing even
quicker healing times and better results [18].
Another promising field to develop is that of the edit
prior to the infusion of stem cells through the
technologies CRISPR. With help of the gene
manipulations, one may be able to increase
regenerative capacity of stem cells or decrease
number of adverse effects that stem cells have, for
example, the ability to form tumours. This could
make stem cell therapies in orthopaedics better and
safer for patient health within the future.
Also, the potential for advancement of biologic
scaffolds as implants with biologics is another much-
needed prospect. These scaffolds give the body a
physical framework for healing to take place and
helps in biologic therapies in ways which cannot be
done with simple procedures such as filling in a large
bone gap and healing of tendons.
Therefore, on the basis of the results of this study, it
is possible to confirm the ongoing positive changes
that have occurred in orthopaedic surgery through

the use of biologics. Through additional study and
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development within the industry, biologics are
expected to find a permanent place in treating
orthopaedic conditions and help patients rebound
much faster and experience a superior quality of care.
Conclusion
However, it has been established that biologics such
as stem cells, PRP, and GFs have proven
effectiveness in the orthopedic surgery by hastening
tissue healing, shortening recovery time, and
improving functional results. These therapies have
actually transformed the way approach to
orthopedic treatments from the traditional
mechanical intervention to regenerative medicine
that is believed to promote self- healing. In clinically,
biologics offers opportunities for the treatment of
the difficult cases like cartilage repair, tendons and
bones injuries and regeneration. But there is a lack
of knowledge on how these biologics can be better
applied in the management of various conditions,
which processes should be standardized and how
these biologics should be used more clinically. More
research should target on the cellular level of action,
performing the use of combination therapy and
carrying out long-term studies as the safety and
efficacy has to be proved to apply into wide areas of

Orthopaedic ailments.
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