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Platelet-rich plasma (PRP) is gaining popularity across various medical felds, including orthopedics, for its potential in tissue
regeneration and wound healing. As intra-articular treatments evolve, PRP has emerged as a promising option for managing knee
osteoarthritis, meniscus, and ligament injuries. Tis review aims to provide an update on the current applications of PRP in
treating knee osteoarthritis and its clinical implications in orthopedic and sports medicine. We reviewed 180 eligible studies, and
our fndings suggest that PRP injections signifcantly improve knee joint function compared to alternative treatments. Te use of
PRP across various medical felds has been growing in popularity recently. PRP is a biological product derived from the plasma
portion of a patient’s own blood, containing a higher concentration of platelets than normal. Its potential for tissue regeneration
and wound healing has drawn signifcant attention from orthopedic surgeons, especially as intra-articular treatment options
continue to evolve. Te benefts of PRP in treating various osteoarticular conditions have sparked considerable interest within the
orthopedic community, particularly for managing knee osteoarthritis, meniscus tears, and ligament injuries. Tis review aims to
provide an updated overview of the current applications of PRP in the treatment of knee osteoarthritis and to ofer clinical insights
into its use in orthopedic and sports medicine practices. We reviewed 180 relevant titles and abstracts that met the inclusion
criteria. Compared to other treatment options, PRP injections signifcantly enhance knee joint function.
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1. Introduction

Osteoarthritis (OA) is a degenerative joint disease that
predominantly afects women over the age of 65, impacting
over 300 million people worldwide. For these women, the
knee is the most commonly afected joint, accounting for
89% of all OA cases. Although life expectancy has increased,

issues like obesity are on the rise, along with a growing
number of sports-related injuries, leading to a higher
prevalence of knee-related pathologies [1]. Contributing
factors such as hormonal imbalances [2], improper use of
medications [3], insufcient rehabilitation after trauma or
surgery [4], and a lack of awareness about these conditions
are all closely linked [4].
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OA is a leading cause of disability, afecting over 300
million people worldwide, with the knee being the most
commonly afected joint. Te increasing prevalence of knee
osteoarthritis (KOA), particularly among older adults and
those with obesity, poses signifcant challenges to the
healthcare system. Conventional treatments, such as NSAIDs
and corticosteroids, provide only temporary relief and may
have adverse efects, while surgical options are often reserved
for advanced cases. Platelet-rich plasma (PRP) has emerged as
a promising biological therapy due to its potential to enhance
tissue regeneration and modulate infammation. Tis review
aims to explore the role of PRP in managing KOA, examining
its efcacy, safety, and long-term outcomes [5–7].

Despite being extensively studied and highly signifcant
in modern medicine [8, 9], the complexities of the knee joint
and the pathologies it can develop are still not fully un-
derstood [10, 11].

Te use of hyaluronic acid (HA), especially when
combined with treatments like extracorporeal shock wave
therapy [12], has shown signifcantly better results compared
to treatments without HA [13].

Tis review aims to address the most common osteo-
articular pathologies, focusing on three prevalent condi-
tions, and to provide a detailed overview of the current use of
PRP, its physiological mechanisms, and the benefts it ofers.

2. Materials and Methods

2.1. Search Strategy. Tis review follows a comprehensive
review methodology, aiming to provide an in-depth over-
view of the use of PRP in KOA treatment without the
constraints of systematic review protocols. Although we
employed a structured search strategy and selection criteria
similar to systematic reviews, our focus is broader,
encompassing various aspects of PRP application, including
clinical outcomes, safety, and potential molecular mecha-
nisms.We performed a review to evaluate the properties and
efcacy of PRP as an intra-articular treatment for knee-
related conditions, with a primary focus on KOA.

Tis narrative review was conducted by searching three
major databases: Google Scholar, PubMed, and MDPI. To
locate the most relevant studies, we used a combination of
keywords such as “knee osteoarthritis,” “PRP treatment,”
“osteoarthritis,” “knee pathology,” and “platelet-rich
plasma.” Te search covered literature published between
1974 and 2023. Te search strategy was specifcally designed
to fnd studies exploring the anti-infammatory, analgesic,
and antiaging efects of PRP in the treatment of knee pa-
thologies, with an emphasis on KOA. Tis section may
include subheadings and should provide a clear and concise
presentation of the experimental results, their interpretation,
and the conclusions that can be drawn from the fndings.

2.2. Study Selection and Eligibility Criteria. All the titles,
selected abstracts, and full-text publications identifed through
the electronic search were independently reviewed by at least
four reviewers to ensure the reliability and accuracy of the
selection process. We specifcally included studies that

contained the relevant keywords mentioned earlier, such as
“knee osteoarthritis,” “PRP treatment,” “osteoarthritis,” “knee
pathology,” and “platelet-rich plasma.” Although there were no
restrictions on the publication year, the majority of the studies
included in our review were published after 2019, refecting the
most recent advancements and fndings in this area of research.

Our initial database search yielded a total of 236 records.
After removing 20 duplicate entries, we were left with 216
unique articles. We then screened these articles for rele-
vance, eliminating 36 studies that did not meet our inclusion
criteria due to their focus or scope being unrelated to the
topic at hand. Tis thorough vetting process left us with 180
titles and abstracts that were deemed eligible for a more
detailed review. After a comprehensive evaluation of these
180 studies, we found that 105 of them met the rigorous
criteria established for this review. Tese selected references
were subsequently included in the fnal analysis, providing
a robust and comprehensive foundation for our assessment
of the use of PRP in the treatment of KOA.

2.2.1. Inclusion Criteria. For women over the age of 65, this
review included a wide range of knee conditions that are
often of concern at this stage of life. Tese conditions
encompassed both primary and secondary OA of the knee,
which are common degenerative joint diseases that many
older women experience. It also included other issues such
as osteochondritis dissecans, which can lead to joint in-
stability, and degenerative meniscal lesions, as well as in-
juries to the meniscus or ligaments. Te review also
considered studies where patients, possibly women like me,
underwent various knee surgeries such as meniscectomy,
meniscus-sparing surgery, meniscus replacement, ligament
reconstruction, and knee osteotomy.

2.2.2. Review Focus. Te review was particularly focused on
assessing the treatment options for KOA, a condition that
signifcantly afects older women like me, along with other
knee problems such as osteochondritis and injuries to the
meniscus and ligaments. It evaluated the efectiveness of
modern treatment methods, ranging from conservative
options andminimally invasive procedures tomore involved
surgical approaches. Te review covered a variety of ther-
apies, including PRP injections, the use of synovial mes-
enchymal stem cells, HA treatments, extracorporeal shock
wave therapy, and high-intensity laser treatments.

2.2.3. Exclusion Criteria. Studies that did not meet the
specifc requirements, such as those conducted on animals
or involving patients with rheumatoid arthritis, were ex-
cluded from the review. Additionally, research papers that
were not published in English were not considered, as they
might not have been accessible for older women like me who
speak only English. Any disagreements among the reviewers
regarding which studies should be included or excluded
were resolved through a consensus process to ensure the
reliability of the review. Tis thorough screening is repre-
sented in the fowchart in Figure 1.
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3. KOA

OA is a common and challenging condition that afects
millions of people around the world, especially those of us
over the age of 65. It is estimated that about 300 million
people globally sufer from this painful joint disease, with the
knee being the most frequently afected joint. In fact, KOA
accounts for a staggering 89% of all OA cases. Tis puts
a signifcant burden not only on our daily lives but also on
the healthcare system, as managing this condition requires
ongoing care and treatment [14, 15].

Tere are several factors that contribute to the devel-
opment of OA, particularly as we get older. Age is, of course,
a major factor; our joints naturally experience more wear
and tear over the years. For many women like me, main-
taining a healthy weight becomes more challenging as we
age, and excess weight can place additional strain on our
knees, accelerating the breakdown of the joint cartilage.
Additionally, some of us are more prone to developing OA
due to genetic factors that we have inherited. It is not just age
and genetics, though mechanical stress from everyday ac-
tivities, past injuries, or even long-term physical work can
also take a toll on our joints, contributing to the onset and
progression of this disease [16].

Te progression of KOA does not happen overnight; it
typically unfolds in three stages. In the beginning, there is
a process called proteolytic degradation, where enzymes
start to break down the proteins in the cartilage. Tis is
the smooth, protective tissue that covers the ends of the
bones in our joints. As the condition progresses, we
experience fbrillation, where the cartilage surface be-
comes rough and frayed. Tis means it is no longer
providing the cushioning and protection our knees need.
Eventually, in the fnal stage, the cartilage thins out and
wears away even more, leading to increased pain, stif-
ness, and a signifcant reduction in mobility. Tis is often
when we start noticing that it is becoming more difcult

to carry out daily activities that we used to take for
granted [17, 18].

Understanding how OA progresses is crucial for us to
seek the right treatments and take steps to manage the
condition efectively, aiming to maintain our mobility and
quality of life as we age [19] (Figure 2).

In the third phase of OA progression, the condition
intensifes as the cartilage continues to break down, leading
to signifcant structural and functional changes in the joint.
During this phase, the degradation of essential components
such as collagen and proteoglycans becomes more pro-
nounced. Collagen, a critical protein that provides strength
and structure to the cartilage, begins to deteriorate, com-
promising the integrity of the joint tissue. Simultaneously,
proteoglycans, which help maintain the cartilage’s elasticity
and ability to absorb shock, also undergo degradation,
further weakening the cartilage’s capacity to protect
the bones.

Moreover, this phase is marked by a substantial increase
in the production of pro-infammatory enzymes. Tese
enzymes, including matrix metalloproteinases (MMPs) and
aggrecanases, are responsible for breaking down cartilage
components and are upregulated in response to ongoing
infammation. Teir heightened activity not only accelerates
the degradation process but also contributes to the chronic
infammation that characterizes advanced OA.

Additionally, the synthesis of matrix constituents—critical
substances such as collagen and glycosaminoglycans that are
necessary for the maintenance and repair of healthy
cartilage—is signifcantly inhibited.Tis impaired regenerative
capacity means that the cartilage is unable to repair itself
efectively, leading to a vicious cycle where the breakdown of
cartilage outpaces the body’s ability to rebuild it. Conse-
quently, this phase of the disease results in further thinning of
the cartilage, increased joint pain and stifness, and a notice-
able decline in joint function, greatly impacting the quality of
life for those afected [18, 20–24] (Figure 3).

Review of platelet-rich plasma (PRP) properties for intraarticular treatment of knee
pathologies, primarily knee osteoarthritis

Database search

a. Used three databases: Google scholar,
PubMed, and MDPI.

b. Applied search strategy with keywords:
'knee osteoarthritis', 'PRP treatment',
'osteoarthritis', 'knee pathology', 'platelet-rich
plasma'.

c. Searched for studies published between
1974 and 2023.

Study selection and eligibility criteria

a. Independently reviewed titles, abstracts,
and full-text publications by a minimum of
four reviewers.

c. No restriction on the year of publication,
but the majority were after 2019.

f. Finally included 105 references meeting
study criteria.

Inclusion/exclusion criteria

Inclusion criteria:
Various knee conditions.

Diverse approaches.
PRP, stem cells, hyaluronic acid,
shockwave therapy, laser.

Exclusion Criteria:
a. Excluded studies not meeting required
criteria, such as animal studies or patients
with RA.

b. Excluded papers published in languages
other than English.

b. Included papers containing specified
keywords.

e. Studied the remaining 180 titles and
abstracts eligible for inclusion.

d. Identified 236 records, removed 20
duplicates, excluded 36 irrelevant articles.

Surgical history.

Figure 1: Flowchart.
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Age is one of the most signifcant risk factors contrib-
uting to the development and progression of OA, particu-
larly due to its impact on the structural integrity of the
cartilage’s extracellular matrix (ECM) [25]. As individuals
age, the ECM, which is crucial for maintaining the me-
chanical properties of cartilage, undergoes various changes
that compromise its ability to withstand mechanical stress.
Tese alterations include the loss of proteoglycans and
changes in collagen structure, leading to a reduction in
cartilage elasticity and resilience.

OA is not limited to the degeneration of articular car-
tilage alone but extends to a broader array of joint tissues,
including the subchondral bone, synovium, and connective
tissues. Tis widespread degeneration results in a disruption
of normal joint metabolism, further exacerbating the disease
process [26, 27]. Te pathological changes in OA are both
structural and molecular, afecting the entire joint as a unit
rather than just individual components. Tis holistic in-
volvement of the joint is what makes OA such a challenging
condition to manage [28].

Te hallmark features of OA include cartilage erosion,
which is the progressive thinning and degradation of the
cartilage layer, and signifcant tissue loss within the joint.
Additionally, the subchondral bone, which lies just beneath
the cartilage, often responds to the loss of cartilage by
forming cysts and developing sclerosis. Osteophytes, com-
monly known as bone spurs, frequently form along the joint
margins as a result of the body’s attempt to stabilize the

deteriorating joint [29]. Tese bony outgrowths can con-
tribute to pain and further restrict joint mobility.

Te clinical manifestations of KOA are multifaceted and
typically include chronic pain, stifness, swelling, and
a marked reduction in joint function. Tese symptoms
signifcantly impact the quality of life, often leading to
disability in severe cases. Radiographic imaging, such as X-
rays, remains a primary diagnostic tool, revealing joint space
narrowing, osteophyte formation, and subchondral sclero-
sis. Magnetic resonance imaging (MRI) and computed to-
mography (CT) scans provide more detailed assessments,
allowing for the evaluation of soft tissue structures and early
cartilage changes that are not visible on standard radio-
graphs [30] (refer to Figure 4 for visual representation).

Te degeneration of cartilage integrity is primarily due to
the breakdown of the ECM and changes in chondrocyte
function. Chondrocytes, the cells responsible for main-
taining healthy cartilage, undergo phenotypic changes in
OA, shifting from a homeostatic to a catabolic state. Tis
leads to increased production of degradative enzymes, such
as MMPs, which further degrade the cartilage matrix. As the
cartilage loses its proteoglycan content, it becomes more
permeable and starts to accumulate water. Tis change in
composition, combined with a reduction in collagen net-
work integrity, results in a signifcant decrease in cartilage
stifness and resilience.

Subchondral bone cysts, which form as a response to the
altered mechanical loading of the joint, and osteophytes are

Figure 2: Stages of KOA.
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common pathological features of advanced KOA [29]. Tese
structural changes contribute to the clinical symptoms and
progressive nature of the disease, underscoring the need for
comprehensive diagnostic approaches and targeted treat-
ment strategies.

In summary, the primary clinical symptoms associated
with KOA include persistent pain, joint stifness, functional
impairment, and swelling. Accurate diagnosis typically in-
volves a combination of clinical assessment and imaging
modalities, such as radiography, MRI, or CT scans, to
evaluate the extent of joint damage and guide treatment
decisions [30]. Understanding the complex interplay of
structural and molecular changes in OA is essential for
developing efective therapeutic interventions aimed at
halting or slowing the disease progression.

Tis diagram shows the crucial structural and molecular
changes that happen in KOA, a condition that many of us
women over the age of 65 are all too familiar with. Te
progression is divided into three stages, each worsening the
condition over time. Te frst stage, known as cartilage
degradation, is when the protective cartilage in our knees
begins to break down. Tis process starts with the loss of
essential components called proteoglycans and the break-
down of collagen, which normally helps keep our cartilage
strong and fexible. As these substances diminish, the car-
tilage loses its elasticity and resilience, making it less able to
cushion our joints. Additionally, the cells that maintain the

cartilage, called chondrocytes, begin to die of, further
worsening the situation and leading to more cartilage
damage.

In the second stage, subchondral bone changes, and the
underlying bone beneath the cartilage starts to react to the
increased stress from the deteriorating cartilage. Te bone
becomes denser and harder, a process known as bone
sclerosis. Alongside this, osteophytes, or bone spurs, form
around the edges of the joint. Tese bony growths can cause
signifcant pain and limit our ability to move freely. Fur-
thermore, lesions can form in the bone marrow, adding to
the pain and further contributing to the progression of the
disease. Te fnal stage, synovial infammation, involves
changes in the soft tissue lining the joint, known as the
synovium. As the disease progresses, the synovial membrane
thickens due to an increase in the number of synovial cells,
a condition called synovial hyperplasia.Tis thickening leads
to infammation, which is made worse by elevated levels of
infammatory substances called cytokines. Te result is joint
swelling, increased pain, and even more difculty moving
the joint, making everyday activities more challenging. Tis
diagram efectively captures the complex series of events that
occur in KOA, illustrating how the disease progresses from
cartilage breakdown to bone changes and infammation.
Understanding these stages helps explain why KOA can be
so debilitating and highlights the importance of early in-
tervention and treatment to slow down these changes and

Figure 3: Tird-stage KOA physiopathological pathways.

Advances in Orthopedics 5



maintain joint health for as long as possible. Ligament and
meniscus injuries: In younger patients (25–50 years old),
ligament and meniscus injuries are prevalent, increasing the
risk of OA in the long term [31, 32]. Contrary to previous
beliefs, these injuries may not always result from traumatic
events, suggesting a connection with OA development
[33–35]. Strategies to prevent and delay OA onset are
crucial, especially in this demographic [36].

4. Pharmacological Treatment of KOA

As a woman over the age of 65, I know that treatments for
KOA often focus on short-term relief, but considering how
this condition afects our daily lives over the long haul, it is
vital to seek solutions that ofer lasting results [37, 38].
Simple, cost-efective measures like making lifestyle changes
and losing weight are often recommended but, un-
fortunately, they are not always emphasized or followed as
they should be, despite their potential benefts [39, 40].
When we frst start treatment, the goal is usually to relieve
the pain and discomfort using a mix of non-drug and drug
therapies [41]. However, these methods, while helpful ini-
tially, often only provide temporary relief [42]. For example,
corticosteroid injections, which are commonly prescribed,
may give us some short-term pain relief, but they can also

cause further damage to the cartilage, potentially making the
situation worse over time [43, 44]. While these treatments
might seem like a quick fx, the benefts do not last long, and
the side efects—especially the risk of cartilage degeneration
from repeated steroid injections—can actually lead to even
more pain and stifness in the long run. Tis is why it is so
important for us to consider treatment options that not only
help us feel better today but also protect our knees for the
future [45].

4.1. PRP. As a woman over 65, I have learned that platelets,
also known as thrombocytes, originate from the bone
marrow and play a crucial role in our body’s healing pro-
cesses. Tese small, disk-shaped cells are the tiniest in our
bloodstream, measuring around 2 μm in diameter, and they
are present in healthy individuals at concentrations ranging
from 150,000 to 400,000 platelets per microliter of blood
[46–48]. Te primary function of platelets is to help our
blood clot when we are injured. Tey do this through three
main actions: adhesion, activation, and aggregation. When
we get a cut or any vascular injury, platelets spring into
action, sticking to the damaged area, activating, and re-
leasing special substances from their granules that trigger the
clotting process [49].

Figure 4: “Cartilage degradation,” “Subchondral bone changes,” and “Synovial infammation.” Each stage should include key elements: (1)
cartilage degradation: loss of proteoglycans, collagen breakdown, and chondrocyte apoptosis. (2) Subchondral bone changes: bone sclerosis,
osteophyte formation, and bone marrow lesions. (3) Synovial.

6 Advances in Orthopedics



Although we used to think of platelets mainly as agents
of blood clotting, recent research has shown they have much
more to ofer, especially for people like me who might be
dealing with conditions like OA. Now we know that platelets
also play signifcant roles in reducing infammation, sup-
porting the movement and growth of stem cells, and en-
couraging the formation of new blood vessels—all thanks to
the growth factors and cytokines they release [50].

When platelets are used in PRP treatments, they are
activated, releasing these valuable growth factors into the
surrounding tissues. Te ones that are particularly in-
teresting for us include the vascular endothelial growth
factor (VEGF), which promotes blood vessel growth; the
transforming growth factor-beta (TGF-β1), which helps
regulate tissue repair and balance; the platelet-derived
epidermal growth factor (PDEGF), which also aids in
healing and angiogenesis; the insulin-like growth factor
(IGF), which stimulates cartilage and bone growth; and the
basic fbroblast growth factor (b-FGF or FGF-2), which
supports the production of collagen and promotes cell
growth [31]. Understanding these functions helps explain
why PRP can be so benefcial for healing and tissue re-
generation. It is not just about stopping bleeding anymore; it
is about harnessing these powerful growth factors to im-
prove our quality of life. Whether it is promoting the growth
of new blood vessels, supporting cartilage and bone health,
or helping our tissues repair themselves, these growth factors
are key players in how our bodies recover and stay healthy,
even as we age [48, 51, 52].

Te diagram should include fve growth factors: (1) b-
FGF, (2) VEGF, (3) PDEGF, (4) TGF-β1, and (5) IGF. For
each growth factor, list its main functions: For b-FGF, in-
clude functions like activating KGF production, promoting
collagen synthesis, and stimulating cell proliferation. For
VEGF, include promoting angiogenesis and wound healing.
For PDEGF, include stimulating angiogenesis and wound
healing. For TGF-β1, include regulating the balance between
fbrosis and myocyte regeneration. For IGF, include stim-
ulating cartilage and bone growth. Use a clean and pro-
fessional design with a blue and white color scheme
(Figure 5).

4.2. PRP Preparation Interaction With Molecular Pathways.
PRP is prepared through diferential centrifugation, which
separates blood into diferent layers and can be done using
one of twomethods: the openmethod, which carries a risk of
contamination [53–56] and the closed method, which uti-
lizes anticoagulants to reduce this risk [57]. After centri-
fugation, PRP typically appears as a three-layered
composition, and there is ongoing discussion in the sci-
entifc community regarding whether to include leukocytes
in the PRP formulation [58–60]. Additionally, debates
continue on the best way to activate PRP; for instance,
substances like calcium gluconate are sometimes used to
trigger localized clotting efects [61, 62].

Te optimal concentration of PRP remains a topic of
contention. While current devices can concentrate platelets
to levels that are 2–5 times higher than the baseline,

concentrations exceeding 2.5 times the baseline may po-
tentially inhibit the desired therapeutic efects [63–65]. Once
administered, the growth factors released by PRP can have
efects lasting up to a year. However, due to the relatively
short lifespan of platelets, repeated treatments at close in-
tervals may be necessary to maintain therapeutic
benefts [61].

Researchers are also investigating the use of diferent
carriers, such as gelatin hydrogels, hydroxyapatite, and
chitosan PRP hybrids, to improve the stability and efciency
of growth factors, with promising results observed in animal
studies [66, 67].

PRP achieves its therapeutic benefts by releasing a va-
riety of growth factors and cytokines that interact with
several molecular pathways in the body. For example, VEGF
and b-FGF stimulate the formation of new blood vessels,
while TGF-β1 plays a role in controlling infammation and
fbrosis. IGF is involved in cartilage regeneration by pro-
moting chondrocyte proliferation and matrix synthesis.
Together, these interactions enhance tissue repair and may
help slow the progression of OA.

5. Benefits of PRPTreatment inKneePathology

As a woman over the age of 65, it is encouraging to see that
there is growing interest from orthopedic and sports
medicine professionals in using PRP treatments to address
issues with ligaments, tendons, and bones [66]. Tis surge in
interest means there are more options for us when it comes
to treating joint and soft tissue problems. Te growth factors
released by PRP play a signifcant role in healing by helping
the body recruit cells to the injury site, promote the for-
mation of new blood vessels (angiogenesis), and encourage
cell growth [68, 69]. Tis not only reduces infammation but
also supports the overall healing process, which is partic-
ularly important for those of us dealing with chronic joint
issues.

PRP helps improve the metabolic functions of damaged
tissues by sending out signals that can stimulate the growth
and proliferation of stem cells, which in turn can enhance
cartilage regeneration [55, 70, 71]. Tis means it has the
potential to support the repair of our joints in a way that
conventional treatments may not be able to.

Te growth factors found in platelets can contribute to
cartilage repair by aiding protein production, cell growth, and
cell migration, as well as helping to synthesize the entire
cartilage matrix [72]. When applied to chondrocytes (the cells
in cartilage), PRP can kick-start the body’s natural healing
processes while simultaneously controlling infammation,
which is crucial for those of us sufering from OA.

For joints afected by OA, PRP can infuence not only the
cartilage cells but also the surrounding synovial and en-
dothelial cells, as well as the bone elements within the joint
[73]. By reducing infammation and encouraging the for-
mation of new blood vessels, PRP can help slow the pro-
gression of the disease and support the joint’s overall
health [51].

Given its ability to promote the growth of various cells,
such as tenocytes, osteoblasts, and mesenchymal stem cells,

Advances in Orthopedics 7



PRP could potentially serve as a primary pain-relieving
treatment [74, 75]. By encouraging cartilage growth and af-
fecting the entire joint complex, PRP injections can ofer
short-term relief from OA symptoms and may even delay the
need for more invasive procedures like knee replacement
surgery [76]. Although the results of some studies remain
inconclusive, PRP treatments have generally shown better
outcomes compared to other treatments like HA or placebo,
at all stages of KOA [77]. PRP seems to ofer better joint
function and longer-lasting symptom relief, with patients
experiencing improved outcomes at 3, 6, and even 12months
compared to those who received placebo, steroids, or HA
injections [78–80]. Additionally, the WOMAC score, which
measures pain, stifness, and physical function, tends to be
lower (indicating better results) in those receiving PRP than in
those treated with HA or corticosteroids [81].

While most studies suggest that PRP is a relatively safe
treatment with good outcomes, it is important to be aware
that there are still some drawbacks and potential risks as-
sociated with it. However, knowing that PRP is generally
considered safe and can ofer promising results gives hope to
many of us looking for efective ways to manage our joint
pain and improve our quality of life [31] (Table 1).

Jang and colleagues conducted a study involving 65
patients with KOA who received a single intra-articular PRP
injection. Most patients reported clinical improvement after

6months; however, the benefts tended to diminish by the
one-year follow-up [82]. In a separate study, Torrero and his
team examined 30 patients with knee chondropathy, ranging
from Outerbridge Grades I to III. Tey observed positive
clinical outcomes at the 6-month mark following a single
intra-articular PRP injection [83].

Hart et al. conducted a year-long clinical trial on 51
patients with chondromalacia Grades II and III, adminis-
tering a total of nine autologous PRP injections. Te results
showed signifcant clinical improvement throughout the
study period [84]. Patel and colleagues carried out a ran-
domized controlled trial on 78 patients with bilateral KOA,
totaling 156 knees. Participants receiving either a single PRP
injection or two PRP injections showed greater clinical
improvement compared to those who received saline in-
jections. Interestingly, a single dose of PRP with fltered
white blood cells was just as efective as two injections in
improving clinical outcomes [85].

Filardo and his team compared two diferent PRP
preparation techniques in a study involving 144 patients
with OA and degenerative cartilage lesions. Both groups
experienced signifcant clinical improvements at the
one-year follow-up. Notably, patients treated with the
single-spinning method reported less pain and swelling
compared to those who received the other preparation
method [76].

Figure 5: Te functions and characteristics of the fve key growth factors: basic fbroblast growth factor (b-FGF), vascular endothelial
growth factor (VEGF), platelet-derived epidermal growth factor (PDEGF), transformative growth factor beta (TGF-β1), and insulin-like
growth factor (IGF).
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While PRP therapy shows promise in reducing symp-
toms and improving function in KOA, it is not without
limitations. Te variability in PRP preparation methods and
platelet concentrations can lead to inconsistent outcomes.
Potential risks include local reactions such as pain, swelling,
and, in rare cases, infection. Moreover, the long-term sta-
bility of PRP efects remains under investigation, with some
studies reporting diminishing benefts after 1 year of treat-
ment. Future research should focus on standardizing PRP
preparation and administration protocols to ensure con-
sistent clinical outcomes.

Bansal and colleagues conducted a study over three
years, involving 150 randomly selected patients, with 75
receiving PRP treatment and the other 75 treated with HA.
Both groups experienced signifcant improvement at the 1-
month mark. However, the benefts of PRP were sustained
for up to a year, whereas the HA group saw a gradual decline
in efectiveness during follow-up assessments at 3, 6, 9, and
12months [64].

In the context of total knee arthroplasty (TKA), the use
of PRP has been reported in various studies, highlighting its
efects as summarized in Table 2.

6. Discussion

Clinical studies have presented strong evidence indicating
the potential efectiveness of PRP therapy in treating de-
generative joint diseases of the knee [30]. Compared to other
treatment options, a 2017 study revealed that PRP injections
signifcantly enhance knee joint function and provide su-
perior pain relief [92]. Te straightforward preparation and
administration process, along with the minimal need for
specialized medical equipment, make PRP a practical option
for routine use in orthopedic and sports medicine
settings [93].

However, according to Tey in 2022, the varying methods
of PRP preparation, which often depend on physician
preference, create challenges in developing standardized
guidelines that can be broadly applied to all patients [94].
Terefore, further research is needed to refne and establish
specifc protocols that take into account the diverse ways
PRP is prepared. Although current studies show promising
results, the lack of standardized guidelines highlights the
need for more research to create comprehensive protocols
that can be universally adopted [95].

PRP therapy’s fexibility in adapting to various clinical
scenarios, combined with its ease of use and favorable safety
profle, makes it a promising option for managing KOA

[96, 97]. Although defnitive guidelines are still lacking,
recent studies’ positive outcomes contribute to the growing
understanding of PRP’s potential benefts for knee joint
health [98], and the importance of vitamin D in reducing the
infammatory process [99, 100]. As research continues to
progress, it is expected that a more detailed and precise
framework for PRP application will be developed, providing
healthcare providers with clearer insights into how best to
utilize this treatment for better patient outcomes.

Our understanding of knee pathologies is evolving, es-
pecially regarding the complex interactions between aging,
trauma, and the development of OA. Tis evolving
knowledge encourages the exploration of various preventive
measures and calls for a reexamination of traditional views
on the causes of OA. Ongoing research and refnement of
these concepts are crucial for developing efective PRP-based
interventions to reduce the impact of OA on individuals and
healthcare systems. Recent studies that highlight these as-
pects are essential for advancing our understanding and
improving treatment strategies, thereby establishing a solid
foundation for using PRP as a viable intervention for
managing knee conditions. Tis continuous exploration is
vital for tailoring PRP treatments to address the specifc
factors contributing to knee pathologies, providing targeted
and innovative solutions to enhance patient outcomes.

7. Conclusions

In conclusion, PRP therapy ofers a promising alternative
for managing KOA, demonstrating benefts in reducing
pain and improving joint function. However, variability
in preparation methods and limited long-term data
warrant caution. Future research should focus on stan-
dardizing PRP protocols and exploring its molecular
mechanisms to optimize patient outcomes. Compre-
hensive guidelines based on robust clinical evidence are
needed to integrate PRP efectively into clinical practice
for KOA management.
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Table 2: Advantages and disadvantages of PRP treatment in TKA.

Outcome parameter PRP not used PRP used Ref.
Pain management Standard pain levels Reduced pain levels [86]
Surgical success Baseline success rate Increased success rate [87]
Blood loss Moderate reduction No signifcant change
Wound healing Normal healing process Accelerated healing [88]
Postoperative pain control Conventional management Enhanced pain control [89]
Joint range of motion Better range of motion Not signifcantly improved [86]
Need for postoperative manipulation Lower rates required No signifcant diference [90]
Joint swelling and circumference Standard postoperative swelling Reduced joint swelling [91]
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Review of Knee Osteoarthritis Pharmacological Treatment
and the Latest Professional Societies’ Guidelines,” Phar-
maceuticals 14 (2021): https://doi.org/10.3390/ph14030205.

[17] A. Mobasheri and M. Batt, “An Update on the Pathophys-
iology of Osteoarthritis,” Ann Phys Rehabil Med 59 (2016):
333–339, https://doi.org/10.1016/j.rehab.2016.07.004.

[18] J. Martel-Pelletier, “Pathophysiology of Osteoarthritis,”
Osteoarthritis and Cartilage 12, no. Suppl A (2004): S31–S33,
https://doi.org/10.1016/j.joca.2003.10.002.

[19] K. D. Brandt, P. Dieppe, and E. L. Radin, “Etiopathogenesis
of Osteoarthritis,” Rheumatic Disease Clinics of North
America 34 (2008): 531–559, https://doi.org/10.1016/
j.rdc.2008.05.011.

[20] P. Reboul, J. P. Pelletier, G. Tardif, J. M. Cloutier, and
J. Martel-Pelletier, “Te New Collagenase, Collagenase-3, Is

Advances in Orthopedics 11

http://doi.org/10.7812/tpp/16-183
http://doi.org/10.7812/tpp/16-183
http://doi.org/10.1080/13697137.2017.1421926
http://doi.org/10.1136/bmj.e4934
http://doi.org/10.1136/bmj.e4934
http://doi.org/10.1109/tbme.2007.891934
http://doi.org/10.22317/imj.v6i4.1211
http://doi.org/10.17795/soj-2022
http://doi.org/10.22317/imj.v7i1.1226
http://doi.org/10.1002/art.21139
http://doi.org/10.1002/art.21139
http://doi.org/10.23736/s0022-4707.22.13924-1
http://doi.org/10.3390/jcm10081748
http://doi.org/10.1016/s0140-6736(14)60802-3
http://doi.org/10.1016/s0140-6736(14)60802-3
http://doi.org/10.3390/ph14030205
http://doi.org/10.1016/j.rehab.2016.07.004
http://doi.org/10.1016/j.joca.2003.10.002
http://doi.org/10.1016/j.rdc.2008.05.011
http://doi.org/10.1016/j.rdc.2008.05.011


Expressed and Synthesized by Human Chondrocytes but Not
by Synoviocytes. A Role in Osteoarthritis,” Journal of Clinical
Investigation 97 (1996): 2011–2019, https://doi.org/10.1172/
jci118636.

[21] K. A. Boehme and B. Rolaufs, “Onset and Progression of
Human Osteoarthritis—Can Growth Factors, Infammatory
Cytokines, or Diferential miRNA Expression Concomi-
tantly Induce Proliferation, ECM Degradation, and In-
fammation in Articular Cartilage?” International Journal of
Molecular Sciences 19 (2018): 2282.

[22] A. Plaas, B. Osborn, Y. Yoshihara, et al., “Aggrecanolysis in
Human Osteoarthritis: Confocal Localization and Bio-
chemical Characterization of ADAMTS5–Hyaluronan
Complexes in Articular Cartilages,” Osteoarthritis and
Cartilage 15 (2007): 719–734.

[23] P. Wojdasiewicz, Ł.A. Poniatowski, and D. Szukiewicz, “Te
Role of Infammatory and Anti-infammatory Cytokines in
the Pathogenesis of Osteoarthritis,” Mediators of In-
fammation 2014 (2014).

[24] E. Kunisch, M. Gandesiri, R. Fuhrmann, A. Roth, R. Winter,
and R. W. Kinne, “Predominant Activation of MAP Kinases
and Pro-Destructive/Pro-Infammatory Features by TNF α
in Early-Passage Synovial Fibroblasts via TNF Receptor-1:
Failure of P38 Inhibition to Suppress Matrix
Metalloproteinase-1 in Rheumatoid Arthritis,” Annals of the
Rheumatic Diseases 66 (2007): 1043–1051.

[25] N. Verzijl, R. A. Bank, J. M. TeKoppele, and J. DeGroot,
“AGEing and Osteoarthritis: A Diferent Perspective,”
Current Opinion in Rheumatology 15 (2003): 616–622.

[26] T. Neogi and Y. Zhang, “Epidemiology of Osteoarthritis,”
Rheumatic Disease Clinics 39 (2013): 1–19.

[27] C. J. Wruck, A. Fragoulis, A. Gurzynski, et al., “Role of
Oxidative Stress in Rheumatoid Arthritis: Insights From the
Nrf2-Knockout Mice,” Annals of the Rheumatic Diseases
(2010): 132720.

[28] M. S. Dhillon, S. Patel, and R. John, “PRP in OA Knee-
Update, Current Confusions and Future Options,” Sicot
Journal 3 (2017): 27, https://doi.org/10.1051/sicotj/2017004.

[29] A. Adatia, K. D. Rainsford, and W. F. Kean, “Osteoarthritis
of the Knee and Hip. Part I: Aetiology and Pathogenesis as
a Basis for Pharmacotherapy,” Journal of Pharmacy and
Pharmacology 64 (2012): 617–625, https://doi.org/10.1111/
j.2042-7158.2012.01458.x.

[30] L. Laver, N. Marom, L. Dnyanesh, O. Mei-Dan,
J. Espregueira-Mendes, and A. Gobbi, “PRP for Degenerative
Cartilage Disease: A Systematic Review of Clinical Studies,”
Cartilage 8 (2017): 341–364, https://doi.org/10.1177/
1947603516670709.

[31] D. Szwedowski, J. Szczepanek, Ł. Paczesny, et al., “Te Efect
of Platelet-Rich Plasma on the Intra-Articular Microenvi-
ronment in Knee Osteoarthritis,” International Journal of
Molecular Sciences 22 (2021): https://doi.org/10.3390/
ijms22115492.

[32] G. S. Fernandes, A. Sarmanova, S. Warner, et al., “Knee Pain
and Related Health in the Community Study (KPIC): A
Cohort Study Protocol,” BMC Musculoskelet Disord 18
(2017): 404, https://doi.org/10.1186/s12891-017-1761-4.

[33] E. M. Rohren, F. J. Kosarek, and C. A. Helms, “Discoid
Lateral Meniscus and the Frequency of Meniscal Tears,”
Skeletal Radiology 30 (2001): 316–320, https://doi.org/
10.1007/s002560100351.

[34] M. Englund, E. M. Roos, and L. S. Lohmander, “Impact of
Type of Meniscal Tear on Radiographic and Symptomatic
Knee Osteoarthritis: A Sixteen-Year Followup of

Meniscectomy With Matched Controls,” Arthritis & Rheu-
matism 48 (2003): 2178–2187, https://doi.org/10.1002/
art.11088.

[35] M. Englund, J. Niu, A. Guermazi, et al., “Efect of Meniscal
Damage on the Development of Frequent Knee Pain,
Aching, or Stifness,” Arthritis & Rheumatism 56 (2007):
4048–4054, https://doi.org/10.1002/art.23071.

[36] L. S. Lohmander, P. M. Englund, L. L. Dahl, and E. M. Roos,
“Te Long-Term Consequence of Anterior Cruciate Liga-
ment and Meniscus Injuries: Osteoarthritis,” Te American
Journal of Sports Medicine 35 (2007): 1756–1769, https://
doi.org/10.1177/0363546507307396.

[37] J. Charlesworth, J. Fitzpatrick, N. K. P. Perera, and
J. Orchard, “Osteoarthritis- a Systematic Review of Long-
Term Safety Implications for Osteoarthritis of the Knee,”
BMC Musculoskelet Disord 20 (2019): 151, https://doi.org/
10.1186/s12891-019-2525-0.

[38] T. Ghitea, S. Vlad, D. Birle, et al., “Te Infuence of Diet
Terapeutic Intervention on the Sarcopenic Index of Patients
with Metabolic Syndrome,” Acta Endocrinologica 16 (2020):
470.

[39] C. M. Jenkinson, M. Doherty, A. J. Avery, et al., “Efects of
Dietary Intervention and Quadriceps Strengthening Exer-
cises on Pain and Function in Overweight People With Knee
Pain: Randomised Controlled Trial,” Bmj 339 (2009): b3170,
https://doi.org/10.1136/bmj.b3170.

[40] A. S. Gersing, B. J. Schwaiger, M. C. Nevitt, et al., “Is Weight
Loss Associated With Less Progression of Changes in Knee
Articular Cartilage Among Obese and Overweight Patients
as Assessed With MR Imaging Over 48 Months? Data From
the Osteoarthritis Initiative,” Radiology 284 (2017): 508–520,
https://doi.org/10.1148/radiol.2017161005.

[41] M. Fransen and S. McConnell, “Exercise for Osteoarthritis of
the Knee,” Cochrane Database of Systematic Reviews (2008):
Cd004376, https://doi.org/10.1002/14651858.CD004376.pub2.

[42] M. Fransen and S. McConnell, “Land-Based Exercise for
Osteoarthritis of the Knee: a Metaanalysis of Randomized
Controlled Trials,” Journal of Rheumatology 36 (2009):
1109–1117, https://doi.org/10.3899/jrheum.090058.

[43] E. Ringdahl and S. Pandit, “Treatment of Knee Osteoar-
thritis,” American Family Physician 83 (2011): 1287–1292.

[44] A. S. Alrushud, A. B. Rushton, A. M. Kanavaki, and
C. A. Greig, “Efect of Physical Activity and Dietary Re-
striction Interventions on Weight Loss and the Musculo-
skeletal Function of Overweight and Obese Older Adults
with Knee Osteoarthritis: A Systematic Review and Mixed
Method Data Synthesis,” BMJ Open 7 (2017): e014537,
https://doi.org/10.1136/bmjopen-2016-014537.

[45] E. Losina, A. M. Weinstein, W. M. Reichmann, et al.,
“Lifetime Risk and Age of Diagnosis of Symptomatic Knee
Osteoarthritis in the US” (2013), https://doi.org/10.1002/
acr.21898.

[46] K. L. Soeken, W.-L. Lee, R. B. Bausell, M. Agelli, and
B. M. Berman, “Safety and Efcacy of S-Adenosylmethionine
(SAMe) for Osteoarthritis,” Journal of Family Practice 51
(2002): 425–430.

[47] J. P. Raynauld, C. Buckland-Wright, R. Ward, et al., “Safety
and Efcacy of Long-term Intraarticular Steroid Injections in
Osteoarthritis of the Knee: A Randomized, Double-Blind,
Placebo-Controlled Trial,” Arthritis & Rheumatism 48
(2003): 370–377.

[48] R. Alves and R. Grimalt, “A Review of Platelet-Rich Plasma:
History, Biology, Mechanism of Action, and Classifcation,”

12 Advances in Orthopedics

http://doi.org/10.1172/jci118636
http://doi.org/10.1172/jci118636
http://doi.org/10.1051/sicotj/2017004
http://doi.org/10.1111/j.2042-7158.2012.01458.x
http://doi.org/10.1111/j.2042-7158.2012.01458.x
http://doi.org/10.1177/1947603516670709
http://doi.org/10.1177/1947603516670709
http://doi.org/10.3390/ijms22115492
http://doi.org/10.3390/ijms22115492
http://doi.org/10.1186/s12891-017-1761-4
http://doi.org/10.1007/s002560100351
http://doi.org/10.1007/s002560100351
http://doi.org/10.1002/art.11088
http://doi.org/10.1002/art.11088
http://doi.org/10.1002/art.23071
http://doi.org/10.1177/0363546507307396
http://doi.org/10.1177/0363546507307396
http://doi.org/10.1186/s12891-019-2525-0
http://doi.org/10.1186/s12891-019-2525-0
http://doi.org/10.1136/bmj.b3170
http://doi.org/10.1148/radiol.2017161005
http://doi.org/10.1002/14651858.CD004376.pub2
http://doi.org/10.3899/jrheum.090058
http://doi.org/10.1136/bmjopen-2016-014537
http://doi.org/10.1002/acr.21898
http://doi.org/10.1002/acr.21898


Skin Appendage Disorders 4 (2018): 18–24, https://doi.org/
10.1159/000477353.

[49] H. Teml, H. Diem, and T. Haferlach, “Color Atlas of He-
matology: Practical Microscopic and Clinical Diagnosis,”
Tieme (2004).

[50] A. D. Le, L. Enweze, M. R. DeBaun, and J. L. Dragoo,
“Current Clinical Recommendations for Use of Platelet-Rich
Plasma,” Current reviews in musculoskeletal medicine 11
(2018): 624–634.

[51] I. Andia and M. Abate, “Platelet-Rich Plasma: Underlying
Biology and Clinical Correlates,” Regenerative Medicine 8
(2013): 645–658.

[52] A. de Sire, L. Lippi, K. Mezian, et al., “Ultrasound-Guided
Platelet-Rich-Plasma Injections for Reducing Sacroiliac Joint
Pain: A Paradigmatic Case Report and Literature Review,”
Journal of Back andMusculoskeletal Rehabilitation 35 (2022):
977–982, https://doi.org/10.3233/bmr-210310.

[53] V. Pavlovic, M. Ciric, V. Jovanovic, and P. Stojanovic,
“Platelet Rich Plasma: A Short Overview of Certain Bioactive
Components,” Open Medicine 11 (2016): 242–247.

[54] Z. Ahmad, D. Howard, R. A. Brooks, et al., “Te Role of
Platelet Rich Plasma inMusculoskeletal Science,” JRSM short
reports 3 (2012): 1–9.
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