Current Reviews in Musculoskeletal Medicine (2018) 11:607–615
https://doi.org/10.1007/s12178-018-9521-0
PROTEIN-RICH PLASMA: FROM BENCH TO TREATMENT OF ARTHRITIS (S CHOATE AND J TOKISH, SECTION EDITORS)

Platelet-Rich Plasma and the Knee—Applications in Orthopedic Surgery
Alexander Wasserman 1 & Graeme Matthewson 1 & Peter MacDonald 1
Published online: 13 September 2018
# Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Purpose of Review To consolidate and synthesize the most recent evidence on the effects of platelet-rich plasma (PRP) in the
knee with respect to osteoarthritis, meniscal injuries, ACL reconstruction, total knee arthroplasty (TKA), and high tibial
osteotomy.
Recent Findings PRP has been shown to be more beneficial in the context of knee osteoarthritis compared to both placebo and
hyaluronic acid. Direct comparison with corticosteroid injections has been sparsely studied. It has also been shown to improve the
clinical postoperative course in meniscal injuries and to a lesser extent TKA. Radiographic improvements without clinically
significant benefits have been observed with ACL reconstructions treated with PRP.
Summary PRP injections may be more beneficial than other current non-surgical management options for specific knee pathologies. Further research should broaden the knowledge of PRP effects on the knee, and identify the type of PRP, growth factor
distribution, and route of administration associated with the most benefit.
Keywords Platelet-rich plasma . Knee . Osteoarthritis . Meniscal tear . ACL reconstruction . Corticosteroid

Introduction
Platelet-rich plasma (PRP) was first introduced in regenerative
medicine in the 1980s and 1990s, with the earliest documented uses for treatment of cardiac disease, dental damage, and
maxillofacial surgery [1]. Since that time, it has also been used
in a variety of conditions in musculoskeletal disease including
knee pathology, which will be the focus of this review.

What Is PRP and How Is It Made?
PRP is an autologous blood product which contains a high
concentration of platelets [2] and can be found in concentrations anywhere between two and eight times the normal concentration of peripheral blood. In order to produce PRP, there
are three general methods employed [3, 4••]. The first method
involves filtration and plasmapheresis of a collection of the
patient’s peripheral blood. Following this, the collection is
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then subject to centrifugation which separates it into distinct
layers consisting of the plasma, platelets, and platelet-derived
growth factors in one layer, separate from the erythrocytes and
leukocytes. This results in a solution with very high concentration of platelets (a factor of 15 higher than physiologic
levels) and platelet-derived growth factors, as well as very
low levels of leukocytes [5]. Although effective, this method
has proven quite costly, leading authors to look for alternative
ways of isolating the concentrated platelet solution. The second method involves just a single centrifugation, which produces a platelet concentration that can be up to three times
physiologic, with a relatively low level of leukocytes. In the
third method, the collection is subject to double spin centrifugation, which can concentrate the platelet solution up to eight
times that of normal; however, this comes with a higher concentration of leukocytes as well, which will be further
discussed in the upcoming sections. The final product is a
combination of a high concentration of platelets, which upon
activation release a number of growth factors from their alpha
granules. Although the total number of factors present is unknown, those that have been identified include plateletderived growth factor (PDGF), transforming growth factor
beta-1 (TGFβ-1), fibroblast growth factor (FGF), and hepatocyte growth factor (HGF) [2, 4••]. PDGF is a protein that
simulates the proliferation and synthesis of new collagen formation. While TGFβ-1 counteracts the catabolic effects of
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interleukin-1 (IL-1) on tissues such as cartilage, by increasing
chondrocyte synthesis as well as by increasing extracellular
matrix production. FGF promotes tissue healing by activating
anabolic pathways, while HGF increases tissue repair by promoting angiogenesis, as well as chemotaxis of mesenchymal
stem cells, along with subchondral progenitor cells to promote
chondral matrix formation and remodeling [3]. In combination, these factors have been found to decrease catabolism
through an increase in anabolic activity, which promotes
chondral remodeling in cartilaginous tissues. Chondral degeneration in the aging population has been shown to be related to
the increases in metalloproteinases (MMPs), particularly
MMP 13, as well as IL-1, which are well known promoters
of chondral catabolism and cartilage degradation [3]. It has
been proposed that PRP’s anabolic and anti-catabolic properties are mediated through its ability to increase synthesis
of type II collagen and prostaglandin production as well as
an increase in chondrocyte proliferation through the increased production of hyaluronan synthetase-2 (HAS-2).
Production of HAS-2 by synoviocytes causes an increase
in the production of hyaluronic acid, which has been
shown to increase cartilage synthetic activity, as well as
decrease the concentration of inflammatory mediators [6].
In the setting of tissue injury or stress, PRP has been shown
to cause a decrease in the rise of inflammatory mediators
such as IL-1 and MMP 13 through the stimulation of HA
synthesis [7, 8].

PRP Types, Methods of Delivery,
and Concentrations
PRP is introduced through several different mediums, mostly
dependent on the concentration of leukocytes as well as fibrinogen content for the activation of fibrin postinjection. PRP can
be given as an injection or in conjunction with a scaffold for
direct application to the injured site, resulting in four common
variations [2]. The first is pure PRP (P-PRP) or leukocytepoor PRP (L-PRP) which contains a very low leukocyte
content allowing it to be introduced as a liquid solution or as
an activated gel complex. Administration is through injection
into the damaged tissue or through direct application to a
wound in gel form. However, this form is generally produced
through plasmapheresis or centrifugation requiring
substantial forces, making it impractical for clinical implementation [9]. The second is leukocyte-rich PRP (L-PRP)
with a high concentration of platelets due to the double spin
centrifugation technique employed. However, this results in a
higher concentration of leukocytes as well. Similar to P-PRP,
L-PRP can be introduced as a liquid solution for direct
injection as an activated gel and is easier to produce as it does
not require as high of centrifugation forces or plasmapheresis.
The third formulation is pure platelet-rich fibrin (P-PRF)
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which contains inactivated platelets and fibrinogen, and is
collected through a slow centrifugation process. The solution
is then subject to a fast centrifugation cycle in which an
activator such as calcium chloride is introduced, forming a
platelet-rich, fibrin scaffold. This produces a stiff membrane
with a high concentration of platelets and low leukocyte
count, which is applied directly to the wound site and usually
secured through suture fixation. The final common preparation is leukocyte and platelet-rich fibrin (L-PRF) which is very
similar to L-PRP but with a comparatively higher concentration of leukocytes. The advantage of which is its low cost
of production. Due to the fibrin content, the solution forms a
membrane-like clot, which aids in tissue healing. Due to the
low cost and ease of application, it is the main form used in
countries such as Italy, France, and Israel. Currently, there is a
debate in the literature as to the effects an increased leukocyte
concentration has on soft tissues, with some studies indicating
an increased pro-inflammatory effect, promoting soft tissue
healing [3], while others have shown no difference in the
amount of pro-inflammatory cytokines generated when
compared with other injections such as hyaluronic acid [10].
However, when comparing P-PRP to L-PRP, Dragoo et al.
[11] showed in a rabbit model that L-PRP caused a greater
inflammatory reaction when injected into a healthy patellar
tendon compared to P-PRP. This leads the authors to conclude
that P-PRP had greater anti-inflammatory properties in a soft
tissue injury model. The effects of varying concentrations of
PRP have been studied in knee osteoarthritis (OA) as well as
anterior cruciate (ACL) and medial collateral ligament (MCL)
reconstructions; however, most, this data was derived from
animal studies. Fleming et al. [12•] investigated three different
concentrations: one, three, and five times physiologic,
following ACL transection in a mini pig model. In this study,
surprisingly, the only significant difference was found in
linear graft stiffness in the physiologic concentration group,
with no differences found in the other two groups. Overall,
there was no difference between groups regarding failure
loads, anterior-posterior (AP) knee laxity, graft histology,
and macroscopic tissue integrity. Following this, Laprade
et al. [13•] compared PRP concentrations in a rabbit model
following MCL transection using concentrations of 0.6 M
platelets/μl (two times baseline physiologic concentration),
1.2 M platelets/μl (four times baseline physiologic concentration), and saline injection. At 6 weeks’ post procedure,
no differences were found in vascularity, tissue maturity, or
maximal load to failure between the groups with a slight but
not significant decreased load to failure and stiffness found in
the 1.2 M group compared with controls. In the context of OA
of the knee, Dernek et al. [14•] investigated the effects of 1 M
platelets/μl compared with 3 M platelets/μl given in two
injections 1 month apart on Western Ontario and McMaster
(WOMAC) knee scores at 1, 3, and 6 months to find no
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differences in pain, stiffness, overall function, or overall
WOMAC scores.
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clear whether the pro-inflammatory effect had a strong influence on the overall degenerative process.
Clinical Outcomes in OA

Clinical Effects
The clinical effects of PRP have been studied in many conditions and procedures affecting the knee including OA, total
knee arthroplasty (TKA), meniscal repair, ACL reconstruction, and high tibial osteotomy (HTO). When reviewing these
effects, it is important to consider that standardization of
reporting in the literature with respect to elements such as
PRP type, collection protocol used, concentration, and method
of delivery has been inconsistent. This often makes it challenging to equitably compare different studies and protocols.
Consistent with what Laprade has pointed out in the literature,
a more standardized method of reporting of these variables of
PRP would allow for more meaningful results, reproducibility,
and accuracy [15].

OA
The mechanism of action of PRP in OA is well studied with
in vitro studies showing that PRP significantly increases
chondrogenic (SOX9 and aggrecan) as well as osteogenic
(type I and type II collagen) markers in synovial tissue. Due
to these properties, PRP has been shown to induce mesenchymal stem cells (MSCs) to preferentially differentiate into
chondrocytes and osteocytes in vitro [6]. In a study investigating the anti-inflammatory effects of PRP in mild to moderate
OA and suprapatellar bursitis [16••], monthly injections of
PRP over 3 months showed significant reductions in synovial
fluid volume, as well as pro-inflammatory markers including
apolipoprotein A1 (apo-A1), haptoglobin, immunoglobulin
kappa constant (IGKC), MMPs (especially MMP-13), and
transferrin. In addition, PRP has been shown to significantly
increase inhibition of chondrocyte hypertophy, a known step
in the pathophysiologic degeneration of cartilage in OA, as
well as contributing to a twofold increase in matrillin proteins,
which aids in the maintenance of the cartilaginous architecture
[8]. As part of its anti-inflammatory effects, PRP-rich environments have been shown to reduce IL-1β expression in
chondrocytes, a known inhibitor of type II collagen and
aggrecan gene expression, as well as an inducer of MMP
and nuclear factor kappa-light chain enhancer of activated B
cells (NF-κB), a major contributor in the pathogenesis of OA
[17, 18]. With respect to the effects of leukocyte concentrations in OA, an increased leukocyte concentration increases the pro-inflammatory markers IL-1β and MMP
13 as compared to leukocyte-poor concentrations.
However, this came with a fivefold increase in the antiinflammatory proteins IL-4 and IL-10 [19], so it is not

The treatment of knee OA with PRP has been well investigated in the clinical settings with positive effects. In one study
[4], P-PRP was injected intra-articularly three times in 2-week
intervals in 808 patients with 3 or more months of symptomatic knee OA. At 6 months, subjects reported significantly
improved scores in the 36-item short-form health survey
(SF-36), visual analog pain scale (VAS), and WOMAC as
well as the Lequesne Algofunctional Index, an index analyzing the severity of knee OA symptoms. This index focuses on
pain/discomfort, maximal distance walked, and performance
in activities of daily living. However, these results were only
temporary, with a decrease in all outcome scores at 12 and
24 months’ postinjection, although improved from baseline.
In this study, no effect of differing PRP concentrations was
reported, confirming previous findings [14•]. These results
suggest that the effects of PRP may be temporary and lie in
the reduction of synovial membrane hyperplasia, due to decreased TGFβ levels, which have been shown at higher concentrations to increase synovial hyperplasia and osteophyte
formation [20], as well as in reducing inflammatory cytokine
production, rather than through a chondroprotective or regenerative effect [21]. The beneficial effects of PRP in OA appear
to be influenced by patient factors and frequency of injections,
with better outcomes seen in patients who are of younger age,
male gender, having milder cartilage degeneration, lower BMI
[4, 21, 22], as well as increased frequency of injection [23].
Patel et al. conducted a double-blind, randomized control trial
comparing PRP to saline injections. It was found that regimens including either one or two injections of PRP resulted
in improved WOMAC scores (specifically pain, stiffness,
physical function, and total scores) as early as 2 weeks, and
up to 6 months postinjection as compared to saline [24].
Further, in a well-designed, randomized controlled FDAregulated feasibility trial, Smith [25] showed that three PRP
injections administered weekly resulted in WOMAC scores
that were significantly decreased in patients with knee OA
as soon as 1 week after therapy, compared to placebo. These
effects persisted for the duration of the study, with the overall
WOMAC scores improving by 78% in the PRP group compared to just 7% for the placebo group, after 12 months of
follow-up.
Comparison to Other Treatments in OA
Hyaluronic Acid Other treatments used in the management of
OA include corticosteroid (CS) and hyaluronic acid (HA)
intra-articular injections. In a study by Kon et al. [26], they
compared clinical outcomes in the form of IKDC and VAS
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scores in patients treated with a single dose of PRP, low molecular weight (LMW) HA, or high molecular weight (HMW)
HA. While there were similar outcomes at 2 months in all
groups, PRP showed sustained improvements at 6 months,
while significant deteriorations in outcomes were observed
in both HA groups. In a study by Sanchez et al. [27], they
further found that PRP showed a trend toward superior outcomes over HMW HA, with significant WOMAC pain
subscore improvements (defined as at least a 50% improvement) in 40% of PRP subjects compared with 24% in the
HMW HA group. Furthermore, it has been shown that compared with a standard single dose Durolane™ injection, three
weekly PRP injections showed an improvement in pain, function, and stiffness subscores of the WOMAC index [28]. This
was confirmed in a systematic review of recent meta-analyses,
showing that PRP injections were consistently associated with
better VAS and IKDC scores compared to HA at 6 months,
with differences maintained for up to 12 months [29•].
Consistent with previous studies [4••, 21, 22, 26], the effectiveness of PRP was maximized in younger individuals (< 50)
and those with earlier stages of OA.
In the earlier stages of arthritis, a retrospective comparison
study of PRP versus HA in stage I/II Kellgren-Lawrence scale
gonarthrosis showed significant improvements in VAS and
KSS scores in both the PRP and HA groups at 2 months and
6 months postinjection. However, the PRP group showed a
greater improvement at each time point, as well as overall
[30]. Therefore, PRP is felt to be more effective treatment
option for patients in the early stages of OA. In fact, the current clinical practice guidelines set forth by the American
Academy of Orthopedic Surgery (AAOS) recommend against
the use of HA in symptomatic knee OA, with a designation of
“strong” in the strength of recommendation [31].
CS CS injections have been extensively studied in knee OA,
and have been used in practice for more than 50 years. CS
injections are also recommended by the most recent American
College of Rheumatology (ACR) [32] guidelines (updated in
2012) for symptomatic management of knee OA. To understand the comparative effects of PRP versus CS in the context
of knee OA, Forogh et al. conducted a randomized controlled
trial of one-time injections of PRP and CS in patients with
moderate knee OA (K-L grade II/III). It was found that pain
intensity (via VAS scores), 20-m walking (20 MW) test, and
four of five KOOS outcome scores (with the exception of the
sport parameter) were significantly improved in the PRP
group compared to the CS group at 2 and 6 months postintervention [33••]. In addition, a pilot study evaluating the
utility of combining CS and PRP showed a synergistic effect,
with significantly lower WOMAC (at 1 and 3 months) and
VAS (at 1, 3, and 6 months) scores in the combined group
compared to PRP or CS alone. However, the benefits were no
longer apparent at 12 months postinjection [34]. Based on
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these results, PRP may be a more effective treatment option
for patients with moderate knee OA than CS with respect to
pain relief and quality of life, and while more research is
needed, the two interventions may have a synergistic effect
at pain and disability reduction.
In more advanced OA (K-L grade III/IV), one study
showed that a single injection of L-PRP and CS was similar
in their effect. Both groups (PRP and CS) had their VAS
scores significantly improve at 1, 3, and 6 months; however,
there were no differences between groups. Secondary outcome measures including SF-36 (short-form 36) and Knee
injury and Osteoarthritis Outcome Score (KOOS) were also
not significantly different between groups [35].

HTO
HTO is a common procedure performed to treat medial compartment OA and varus malalignment [36]. The use of PRP in
HTO is quite limited with only two studies to date evaluating
its effects. In a canine model, PRP was compared with saline
injections following an HTO for ACL rupture [37]. In this
study, they reported no differences in ultrasonographic or
MRI healing at 28, 49, and 70 days following the procedure.
Furthermore, PRP was not found to attenuate osseous union in
these subjects either. In fact, in a study by Giuseffie et al., they
found an increased risk of non-union in patients whose HTO
was performed with PRP mixed into the allograft bone as
compared to those with allograft alone [38].

TKA
PRP injections intraoperatively or immediately post-TKA has
been studied with respect to various clinical outcomes. In
regard to pain scores, PRP has been shown to have a positive
effect in the early postoperative period term from 0 to 2 months
following surgery in some studies [39••, 40], but not others
[41]. Although statistically significant, the studies showing
improvements in pain subscores at 2–6 months postoperatively may not reach clinical significance [39••, 40]. A prospective
randomized controlled clinical trial by Guerreiro et al. [40]
using double-centrifuged L-PRP with platelet concentrations
between 2 and 4 times that of physiologic showed that there
was improvement in the verbal pain score in the PRP group
compared to control from 24 h to 2 months postop. In contrast,
a randomized controlled trial by Morishita et al. [41] in which
20 patients were each allocated to the PRP and control groups,
it was found that intraoperative PRP gel applications did not
significantly improve overall quality of life in the short term
(0–28 days) as measured by the KSS and KOOS knee scores.
Further, no significant differences in swelling, muscle power
recovery, pain, bleeding, and range of motion were found
between the two groups.
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In a systematic review [39••] of 17 studies and 2328 patients, statistically significant differences in pain were found
after PRP therapy following TKA in five of the studies (although with significant heterogeneity amongst the data).
There was also an improvement in knee function in patients
with OA after PRP injections. However, no improvements
were found in post-TKA knee function and quality of life, as
well as secondary outcomes such as wound scores and length
of stay.
In addition, postoperative complications including blood
loss, decrease in hemoglobin, and length of stay were also
measured in a meta-analysis of six studies [42]. It was shown
that intraoperative PRP may be effective at reducing blood
loss and hemoglobin reduction associated with TKA (albeit
with a significant amount of data heterogeneity), without a
corresponding increase in postoperative complications.
However, this difference has not been substantiated in other
studies [40]. Interestingly, milder OA, which was also found
to have the best response to PRP, was shown to be a positive
predictive factor for PRP effectiveness following arthroplasty
as well [39••]. It appears that any positive effect from PRP
following TKA is likely limited to improvements in pain
scores in the early postoperative period and may not reflect
overall improved function.
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intraoperative fixation of a platelet-rich fibrin matrix directly into the site of damage. In this study, there were no
differences observed in postoperative range of motion, return to work, baseline level of activity/sport participation,
or in the International Knee Documentation Committee
(IKDC) scores between patients who had the fibrin matrix
sutured into the meniscal defects, and controls. However,
this study had several limitations, including small sample sizes
of 15 and 20 in the PRP and control groups, a failure to differentiate meniscal tear type, and significant heterogeneity in
the baseline characteristics between groups (including age and
BMI) [48]. Following this, Kiminski et al. [49•] performed a
prospective, double-blind randomized controlled trial in
which they supplemented arthroscopically repaired vertical
red-white zone meniscal tears with either L-PRP or saline
injections. After 18 weeks, it was found that healing rates, as
assessed with MRI and/or second-look arthroscopy, were significantly improved in the L-PRP group (85%) compared to
the saline group (47%) with an odds ratio of 6.375. At
42 months, there were significantly higher KOOS, IKDC,
and WOMAC scores in the L-PRP group as well [49•].
Therefore, the literature suggests that PRP facilitates earlier
clinical and radiographic healing of meniscal tears extending
into avascular zones, as well as long-term improvements in
knee function and activity scores.

Meniscus Repair
ACL Reconstruction
With respect to the healing effects to meniscal tissue, it has
been proposed that PRP works through two main mechanisms. The first is its anti-inflammatory property which impacts the healing response of the injured meniscus, the integrity of the unaffected meniscus, and the response to injury by
the articular cartilage. The second proposed mechanism is
direct stimulation of synoviocytes, facilitating primary repair
of meniscal tissue [43].
After intra-articular injury, it has been shown that synovial
fluid levels of inflammatory cytokines are significantly elevated [44, 45]. Exposure of the meniscus to these factors (particularly IL-1β and TNF-α) has been shown to decrease extracellular matrix production [46], and impair meniscal healing.
Therefore, inhibition of these inflammatory pathways is a potential mechanism through which PRP can aid in meniscal
healing and repair.
Pujol et al. evaluated injected PRP’s effect on open
meniscal surgery in grade II and III horizontal cleavage
tears extending into the avascular zone in young patients.
It was found that at 2–3-year follow-up, the mean KOOS
score was significantly improved in the pain and sports
categories in the PRP group. In addition, MRI evaluation
at 1 year showed complete resolution of meniscal
hyperintensity in 75% of the patients in the PRP group,
compared with 40% in the control group [47]. In the context of meniscal repair, PRP has also been utilized through

Anterior cruciate ligament (ACL) reconstruction is another
procedure that has been evaluated with respect to PRP’s role
in the healing process. Typically, postoperative ligamentous
healing occurs in three phases: inflammatory, proliferative,
and remodeling/maturation phases. PRP is theorized to play
the greatest role in the inflammatory phase, as it has been
shown to increase the release of growth factors intraarticularly [3, 50]. In this section of the review, we will outline
the literature assessing functional outcomes in animal models,
followed by clinical outcomes in humans.
Animal models have been well studied in the context of
PRP’s effect on ACL repair. In a canine model, multiple injections of P-PRP without scaffolding were performed following ACL graft reconstruction. This resulted in significantly
reduced pain and improved functional limb use/range of motion (ROM), as well as a tendency to promote graft healing,
based on radiographic, arthroscopic, and histological assessment. Decreases in pain and improvements in ROM were
noted at 1 week after injection, and persisted for 6 months.
After this period, there were no significant differences noted in
lameness, kinetics, and function [51]. Further, a porcine model
was used to show encouraging results of ACL grafts treated
with PRP in conjunction with a collagen-platelet composite
scaffold with surgically created ACL tears [52]. However, a
single PRP injection administered intraoperatively into in vivo
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white rabbit models after an MCL injury did not show improvements in ligament maturity subscores, maximal loads,
and vascularity subscores 6 weeks post-surgery when measured by histological analysis and biomechanical endpoint
characterization [13•].
Clinical studies utilizing human subjects have also been
well investigated with respect to the effect of PRP on ACL
reconstructions and have shown conflicting results. PRP
administered via a collagen scaffold was shown to be beneficial with regard to linear stiffness, maximal load, and
yield following ACL repair in some studies [53] but not
in others [54]. In a meta-analysis of eight studies, it was
shown that PRP improved ACL graft maturation by an
average of 20–30% compared to control [55]. With respect
to graft maturation, it was found that patients treated with
PRP rich in growth factors (PRGF) exhibited increased
tension, width, synovial coverage, and a higher ligament
maturity index on histology as compared to controls on
second-look arthroscopy at 6–24 months after ACL reconstruction [56]. However, in a radiographic study, there was
only a trend toward increased ligamentization and integration on follow-up MRI, with no difference in radiographic
graft stability between PRP and control groups [57]. With
respect to signal intensity on MRI, Orrego et al. showed
that at 6-months post-surgery, MRI signal intensity of the
reconstructed ACL returned to baseline in 100% of patients
treated with PRP, compared to 78% in the control group
[58]. This was supported by a study by Radice et al., in
which they showed that time to a normal MRI following
ACL reconstruction was also shown to improve from 369
to 177 days following PRP administration [59]. However,
no differences in clinical outcomes have been found up to
2 years following surgery, nor were there any differences
observed in tendon-bone healing [57, 58].
In bone-patellar tendon-bone (BPTB) ACL harvest procedures, PRP administration was shown to result in significant
decreases in subjective pain scores, as well as healing of bone
defects (> 70% filling) of the tibia and patella on follow-up
MRI as compared with controls (85% and 60% respectively)
[60].
In conclusion, radiographic and histologic differences in
ACL reconstructions seem to be consistently observed between PRP-treated groups and control groups in both human
and animal models. There is less certainty about PRP’s effectiveness on the healing of extra-articular ligaments, however.
In addition, while there may be some clinical benefits in animal models with respect to pain and range of motion up to
6 months after ACL reconstruction, there have been no human
studies showing similar effects. Therefore, with the current
knowledge in the area, the literature suggests that PRP treatment in ACL reconstruction is associated with significant radiographic and histologic improvements; however, this has
not corresponded to significant clinical outcomes.
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Conclusion
PRP comes in many different formulations and modes of
delivery, without clear evidence of how different factors
such as a leukocyte content and the process of preparation
affect its efficacy. Part of the issue of determining this lies
in the vague or poorly documented process of preparation,
and inconsistency in delivery methods utilized in the majority of the literature. From the available literature, PRP’s
effects most plausibly come from its anti-inflammatory
properties, as well as the growth factors and anabolic/
anti-catabolic pathways stimulated with its use. PRP can
be utilized as an injection, or as a matrix adhered to a
scaffold which can be introduced directly to wounded tissues. PRP has shown efficacy in treating many knee conditions, but by far has been studied most extensively in the
treatment of OA of the knee. When compared with
hyaluronic acid and CS, PRP shows improved clinical effects as well as a longer duration of action, potentially
delaying the need for total joint replacement. Much like
hyaluronic acid injections, PRP seems to be more beneficial in a younger population, in the earlier stages of OA.
Positive effects have also been shown in the case of
meniscal tears, where PRP has been shown in the majority
of studies to confer significant clinical benefit when used
intraoperatively. Literature studying the effects of PRP following total joint arthroplasty is sparse and has shown
conflicting results with some studies reporting a benefit
while others do not. In regard to ACL reconstruction,
PRP has been shown to assist in healing rates compared
with placebo; however, most of this data is based on radiographic or second-look arthroscopy, without conferring a
clinical benefit. Although still early in its use, PRP has
shown some promising results following surgeries of the
knee. At this stage, more studies need to be performed to
elucidate the effects of the different PRP formulations and
delivery methods, to produce a more standardized treatment algorithm for the physicians treating various pathologies of the knee. In addition, currently, the biggest barrier
to the widespread utilization of PRP is the high cost of
current formulations, producing modest improvements
over current therapies. As production costs diminish, the
use of PRP would be expected to become more widespread, allowing for more clinical studies to be performed
to determine standardized protocols for therapeutic use.
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