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ARTICLE INFO ABSTRACT

Keywords: Background: The ankle is the second most frequent site, following the knee, that requires cartilage repair.
Talar Osteochondral lesion of the talus (OLT) is common among athletes and is a result of talar cartilage detachment
Osteochondral lesion with or without subchondral bone fragmentation after a traumatic event. Treatment strategies for OLT can be

OLT classified as reparative or replacement interventions, with the former taking precedence. Recent studies show
lc))lil';elet-rich plasma that the growth factors and bioactive components in platelet rich plasma (PRP) could improve cartilage re-
PRP generation. The prospect of using autologous blood to obtain a product that could enhance regeneration in
Microfracture damaged cartilage has been regarded as innovative, as it could circumvent the need for a replacement, and

potentially join the ranks of first line reparative interventions against cartilage diseases.

Methods: Literature searches were performed across seven search engines for randomized controlled trials using
PRP to treat patients with OLT. Outcomes extracted included ankle function and pain measures. Level of evi-
dence and methodological quality were evaluated using relevant guidelines.

Results: Four studies met the eligibility criteria and were systematically appraised. Two studies scored Level 1
and 2 scored Level 2 based on the LOE assessment. MQOE evaluation revealed one study with excellent quality,
and three with good quality. Overall results showed that PRP, as an adjunct to microfracture surgery, sig-
nificantly improved function and reduced pain compared to microfracture surgery alone. Intra-articular PRP
injection also demonstrated significantly enhanced recovery of function, and decreased pain scores compared to
HA

Conclusion: PRP improves joint function, and reduces pain in patients with OLT regardless of the method of
implementation. In addition, inter-study comparison demonstrated that patients that received surgery along
with PRP injections improved more than those that received PRP only. The studies that corroborate this con-
clusion have high levels of evidence with satisfactory methodological quality.

Level of evidence: Level 2, systematic review of Level 1 and 2 studies.

1. Introduction include bone marrow stimulation or autologous osteochondral trans-

plantation depending on the size of the lesion, and aim to induce the

Found in 70% of ankle sprains and fractures, osteochondral lesions
of the talus (OLTs) are common among athletes, affecting about 5.2 per
10,000 athletes.?®%” OLT is a result of talar cartilage detachment with
or without subchondral bone fragments after a traumatic event.?* Pa-
tients normally present with ankle pain upon weight bearing, reduced
range of motion, impaired function, stiffness, functional instability,
swelling and locking, impeding their quality of life.*

Treatment strategies for OLT can be classified as conservative and
operative, with the former taking precedence.®” Conservative treatment
includes restriction of weight bearing activities, non-steroidal anti-in-
flammatory drugs, rest and immobilization.”® Surgical measures

* Corresponding author.

formation of regenerative fibrous cartilage.’” However, regeneration is
still reportedly unsatisfactory with these interventions. A study by Be-
cher et al., showed that cartilage regeneration after microfracture sur-
gery, a method of bone marrow stimulation, was neither homogenous
nor intact suggesting a structure weaker than hyaline.® Moreover, evi-
dence has shown that regenerated fibrous cartilage is mechanically
inferior to hyaline cartilage, and is susceptible to deterioration over
time. 48

Numerous studies have been conducted to develop an intervention
that could regenerate hyaline-like articular cartilage, a tissue known to
have limited regenerative capacity, in damaged joints.'° Platelet rich
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plasma (PRP) is one candidate that has been gaining popularity, as
mounting evidence continues to prove its ability to promote cartilage
regeneration.(5) Platelets play a central role in wound healing and as
such, contain a number of cytokines whose actions accommodate this
purpose, including transforming growth factor-beta (TGF-B), insulin-
like growth factors (IGF), fibroblast growth factor, epidermal growth
factor, and endothelial cell growth factors to name a few.® Of these,
TGF-B has been discovered to be the greatest inducer of cartilage repair
by directing bone-marrow stromal cell towards lesions, inducing
chondrocyte proliferation, differentiation and maintaining chondrocyte
phenotype to increase overall cartilage formation.®® In vitro studies
have shown that PRP was able to induce cell proliferation, and carti-
laginous matrix production by mesenchymal stem cells and chon-
drocytes.®® This is further corroborated by an animal study that de-
monstrated significantly improved cartilage regeneration, with thicker
and better integration of cartilage, using PRP as an adjunct, compared
to mosaicplasty only.? In addition, given its autologous nature, PRP is
not only inherently free from transmittable diseases, but have also been
reported to have an acceptable safety profile.!6>%:%* Preparation of PRP
involves drawing and concentrating patients’ blood via centrifugation,
with subsequent activation, allowing platelets to release the afore-
mentioned growth factors, before isolating the activated platelet pro-
ducts. After isolation, PRP is injected, with or without radiological
guidance, into the lesion site.®® The prospect of using autologous blood
to obtain a product that could enhance regeneration in damaged car-
tilage has been regarded as innovative, as it could circumvent the need
for a replacement, and potentially join the ranks of first line reparative
interventions against cartilage diseases.

Currently, most studies assess the efficacy of PRP in knee joint
pathologies, with only few investigating its potential in the ankle.?®
Moreover, the highly heterogenous nature of these studies, as well as
the preparations of PRP, make it even more difficult to draw a clear
conclusion regarding its efficacy.®® This systematic review aims to es-
tablish the efficacy of PRP in improving the clinical outcomes of pa-
tients with OLTs, using the highest level of evidence available to this
date.

2. Methods

This systematic review was written according to the guidelines for
Preferred Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA).*”

2.1. Search strategy

A literature search was conducted on November 13, 2018, in seven
databases (PubMed, EMBASE, CINAHL, Scopus, Proquest, Science Direct,
and The Cochrane Library) for clinical studies that used PRP to treat
OLT. Search terms input into each search engine were: (Osteochondral
lesions OR OCL) AND (Talus OR Talar) AND (Platelet Rich Plasma OR
PRP). Study title and abstracts were first screened, followed by full text
analysis of selected articles based on previously set eligibility criteria.
In addition, the reference lists of review articles and included studies
were further analysed to identify other studies that could be included.
Screening and analysis were conducted separately by two independent
researchers.

2.2. Eligibility criteria

The following inclusion criteria were used to select articles: clinical
studies that assessed the effect of PRP on patients with talar os-
teochondral lesions, including any comparator, using functionality and
pain as outcome measures, clinical studies of level of evidence 2 or
above, studies that included a control or comparison group, without
time or language limitations. Exclusion criteria were: case reports,
studies that do not report clinical results, reviews, and in vitro, or
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animal studies.
2.3. Data extraction

Relevant data pooled from each study article were: patient char-
acteristics, study design and outcome measures which include:
American Orthopedic Foot and Ankle Society (AOFAS) Ankle/Hindfoot
Scale, and the Visual Analog Scale (VAS) for pain.

2.4. Critical appraisal

Studies were assessed based on their level of evidence (LOE) using
criteria published by the Journal of Bone and Joint Surgery, and
methodological quality of evidence (MQOE) using the Modified
Coleman Methodology Score (MCMS).'7>! The MCMS is comprised of
two sections, part A, which assesses the study characteristics, and part
B, which evaluates outcome criteria and assessment and subject selec-
tion process.!” Studies with a MCMS of 85-100 were considered ex-
cellent, 70-84 good, 55-69 fair, and below 55 poor.

2.5. Data analysis and statistical methods

Baseline measurements for AOFAS/Ankle and Hindfoot Scale and
VAS pain scores were combined and assessed for comparability between
studies. The same was not performed for followup measurements of
different time periods.

Statistical analysis was performed using the statistical analysis
software, IBM SPSS version 20.0. Normality was tested using Shapiro-
Wilk's test. Comparison between data sets were then analysed by
parametric or non-parametric tests depending on the distribution. Non-
parametric test used to compare baseline values is the Mann-Whitney
test.

3. Results
3.1. Search results

Literature search results are summarized in a PRISMA flow diagram
(Fig. 1). A total of four clinical studies were included for systematic
review, 303245

3.2. Study characteristics

Summary of population demographics across all four studies are
summarized in Table 1. A total of 159 ankles with talar osteochondral
lesions, diagnosed by radiographs/computed tomography scans and/or
magnetic resonance imaging, are included. The study by Mei-Dan et al.,
used PRP compared to hyaluronic acid (HA) as a form of conservative
treatment, with three consecutive intra-articular injections. This study
performed three followup measurements at 1, 3 and 7 months.*> Gor-
meli et al. assessed the efficacy of intra-articular PRP injections, used as
an adjunct to arthroscopic microfracture surgery compared to HA and
saline for control, on 40 patients followed up to an average of 15
months.>® The 2013 study by Guney et al., compared the difference
between arthroscopic microfracture surgery with or without PRP as an
adjunct, on 35 patients followed up to an average of 16 months.>! The
same authors performed another study to assess the difference between
three surgical groups, arthroscopic microfracture surgery with PRP,
without PRP, and mosaicplasty. This study was carried out on 54 pa-
tients, with a longer followup period of 42 months.>?

3.3. LOE
All studies had a high level of evidence based on the criteria pub-

lished by the Journal of Bone and Joint Surgery. From the four included
studies, two scored level 1 and the other two had level 2 level of
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Fig. 1. Prisma flow diagram describing search results.

evidences (Table 1).

3.4. MQOE

Overall, one study achieved a rating of excellent (85-100), whereas
the other three achieved a rating of good (70-84), with an average
MCMS of 78 =+ 5.7 over 100 points (Table 1).

3.5. AOFAS/ankle and hindfoot scale

The AOFAS/Ankle and Hindfoot Scale was developed to assess the
functionality of a patients’ ankle and hindfoot.*® A higher score meant
better functionality, with a maximum score of 100 points. Baseline and
followup values for functional assessments using the AOFAS/Ankle and
Hindfoot Scale from the four studies are compiled in Table 2 and illu-
strated in Fig. 2. Baseline values are similar between PRP and com-
parator groups (P = 0.61) across all studies, with a combined mean of
48.8 + 14.2. Functional improvements were evident from as early as
one month after treatment, and remained consistently better in patients
receiving intra-articular PRP injections compared to those that received
HA (P < 0.05).*° Fifteen months after arthroscopic microfracture
surgery, AOFAS score was significantly higher in the PRP group than in
HA or control groups (P < 0.001).%° At 16 months, the followup by

Guney et al. yielded a significantly higher score in the PRP group
compared to the control group that did not receive PRP injection post
arthroscopic microfracture surgery (P < 0.001).3' The 2015 study by
Guney et al. showed no significant differences in terms of function,
between the group that received PRP post-microfracture surgery and
the microfracture surgery or mosaicplasty groups at 42 months fol-
lowup, despite all groups showing significant recovery of function
compared to baseline (P < 0.001).3? All patients experienced a sig-
nificantly improved function score when compared to baseline.

3.6. VAS score for pain

The VAS score for pain allows the researcher to score a patients’
perceived pain by observation. A lower score meant less pain experi-
enced by patient. Baseline and followup values for VAS score for pain
are compiled in Table 3 and illustrated in Fig. 3. Baseline values are
similar between PRP and comparator groups (P = 0.762) across all
studies, with a combined mean of 7.0 = 1.6. Followup months 1, 3,
and 7 in the study by Mei-Dan et al., did not see any significant dif-
ferences between groups receiving conservative intra-articular PRP or
HA injections. Despite this, pain scores were consistently lower in the
PRP group.*® The 15 month followup in the study by Gormeli et al. saw
a significantly lower VAS score in the PRP group compared to the HA

Table 1
Population demographics and study characteristics.
Author, Year No. of Mean Age Average Followup Intervention Comparator LOE MQOE
Ankles (years) (months)
Mei-Dan, 2012% 30 36.5 1,3,7 Intra-articular PRP injection Intra-articular HA injection 1 78
Gormeli, 2015%° 40 PRP: 38.6 15.3 Arthroscopic Microfracture Surgery with ~ Arthroscopic Microfracture Surgery with 1 86
HA: 39.7 subsequent PRP injection subsequent HA injection
C: 40.3 Arthroscopic Microfracture Surgery with
subsequent Saline injection
Guney, 2013 35 1: 42.8 16.2 Arthroscopic Microfracture Surgery with  Arthroscopic Microfracture Surgery only 2 73
C: 38.5 subsequent PRP injection
Guney, 2015% 54 40.1 42 Arthroscopic Microfracture Surgery with ~ Arthroscopic Microfracture Surgery only 2 75

subsequent PRP injection

Mosaicplasty

PRP: Platelet-Rich Plasma.

HA: Hyaluronic Acid.
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Table 2
AOFAS/ankle and hindfoot scale scores from baseline to followup.
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Author, Year Study Group  Baseline (P = 0.61) Followup (Months)

Change from Baseline

1(P < 005 3 < 0.05) 7(P < 0.05 15(P = 0.001) 16 (P = 0.001) 42 (n.s.)
Mei-Dan, 2012 PRP" 68.0 84.3 89.7 92.5 P < 0.001
HAM 66.4 78.2 81.2 78.3 P < 0.001
Gormeli, 2015  PRP® 43.6 85.1 P < 0.001
HA® 44.9 75.1 P < 0.001
Saline® 42.7 68.3 P < 0.001
Guney, 2013 PRP® 42.5 89.2 P < 0.05
Non-PRP® 46.8 71.0 P < 0.05
Guney, 2015  PRP® 44.1 75.4 P < 0.001
Non-PRP* 46.8 73.1 P < 0.001
Mosaicplasty®  43.8 77.3 P < 0.001

PRP: Platelet Rich Plasma, HA: Hyaluronic Acid, 5: In addition to Arthroscopic Microfracture Surgery, ": Intra-Articular Injection only, n.s.: statistically not sig-

nificant.

and control groups (P < 0.001).%° At 16 months, the study by Guney
et al. reported a significantly lower pain score in PRP treated group
compared to the group that did not receive PRP after arthroscopic
microfracture surgery (P < 0.001).>! After 42 months, Guney et al.
found no significant differences in pain scores, between the group that
received PRP post-microfracture surgery and the microfracture surgery
or mosaicplasty groups at 42 months followup, despite all groups de-
monstrating significant reduction in pain scores compared to baseline
(P < 0.001).3 All patients experienced significantly less pain from
baseline.

4. Discussion

The notion that the regeneration of avascular, non-regenerative
cartilage is possible, has spurred researchers to develop an interven-
tional approach that could enhance cartilage regeneration in cartilage
diseases. Recently, the bioactive components in PRP has introduced the
prospect of using this autologous concoction as one method of ap-
proach, and several studies have been conducted to assess its efficacy in
treating OLT.

4.1. Summary of findings

Results of the four studies show that PRP promotes recovery of
function and reduces pain in OLT patients when administered con-
servatively or as an adjunct to arthroscopic microfracture surgery.

Ankle function was consistently significantly better in PRP treated
groups from 1 to 16 months. The AOFAS/Ankle and Hindfoot scale
assesses the pain, activity capacity, range of motion, gait and alignment
of the ankle, giving researchers a good idea of the ankle's overall
function.*® Consistent with these results, clinical trials have demon-
strated that PRP improves joint function in various joint-inhibiting
diseases such as rotator cuff tears, Achilles tendon rupture, and knee
osteoarthritis.>¢¢7-69

On the contrary, ankle pain was only significantly less in PRP groups
at 15 and 16 months, and conservative use showed non-significantly
lower VAS scores at 1, 3 and 7 months. This may underscore the in-
feriority of conservative PRP administration compared to its use post-
surgery, in relieving pain in OLT patients.

Both function and pain scores were significantly better than baseline
in all patients across all studies. It must not be overlooked that this may
be due to the placebo effect, constituting factors that have little or
nothing to do with the underlying pathophysiology, such as patient-
doctor interaction.*®>* However, seeing as how consistent this finding
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Fig. 2. AOFAS/ankle and hindfoot scores through different followup periods across all studies.
Statistical significance is denoted by symbols overlying the graphs: * = P < 0.05,ns = P > 0.05. PRP: Platelet Rich Plasma, HA: Hyaluronic Acid, S: In addition to

Arthroscopic Microfracture Surgery, IA: Intra-Articular Injection only.
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Table 3
VAS scores for pain from baseline to followup.
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Author, Year Study Group Baseline (P = 0.762) Followup (Months)

Change from Baseline

1 (ns.) 3 (n.s.) 7 (n.s.) 15 (P = 0.001) 16 (P = 0.001) 42 (n.s.)
Mei-Dan, 2012 PRP™ 4.1 1.6 0.9 0.9 P < 0.001
HA" 5.6 3.7 3.0 3.1 P < 0.001
Gormeli, 2015 PRP® 8.0 2.4 P < 0.001
HA® 7.8 3.3 P < 0.001
Saline® 7.7 4.5 P < 0.001
Guney, 2013 PRP® 8.0 2.2 P < 0.05
Non-PRP® 7.3 3.8 P < 0.05
Guney, 2015 PRP® 7.2 2.9 P < 0.001
Non-PRP® 6.8 3.6 P < 0.001
Mosaicplasty® 7.8 2.1 P < 0.001

PRP: Platelet Rich Plasma, HA: Hyaluronic Acid, 5: In addition to Arthroscopic Microfracture Surgery, ': Intra-Articular Injection only.

was across all groups in the four studies, we believe that the influence
of the placebo effect may be, if any, low. Another explanation for this
may be attributed to the arthrocentesis in surgical procedures, which
involves the removal of fluid from the ankles, relieving pressure that
may improve both functional and pain scores.*

There was a tendency for a downtrend in terms of function, and an
uptrend for pain, as time progresses, this may indicate the short term
nature of the benefits derived from PRP in cartilage healing. The lack of
difference at 42 months between groups in Guney et al.'s study also
support this notion. Other studies, also report that the benefits of PRP
use are time-dependent and deteriorate in the long term.>?” In light of
this, Guney et al. still acknowledges the short-term benefits of PRP and
recommends future studies confirm the long-term effects of PRP with a
larger, controlled study.>?

4.2. Side effects

The most frequently reported side effects of PRP injections include
post-injective pain and swelling of the affected joint that limits activity
and self-limiting adverse events such as dizziness, headaches, nausea,
sweating and tachycardia.*>>> With regards to the studies in this re-
view, no adverse effects were reported in both of the studies by Guney
et al. Gormeli et al. reported no severe adverse reactions in any groups,
and Mei-Dan et al. commented that both PRP and HA injections were

associated with minimal side effects.30-324%

4.3. Conservative vs surgical

Non-operative methods are the first-line treatment for grade 1-2
lesions, whereas surgical interventions are reserved for when non-op-
erative treatment is unsuccessful or early treatment for grade 3-4 le-
sions.?®* Conservative treatment circumvents the risk of possible
complications found in surgical methods. Moreover, injections allow
surgeons to reach intra-articular lesions wherever they lie within the
joint, an area that would be relatively difficult to reach operatively.*®
Alpha granules in PRP contain growth factors known to induce overall
tissue regeneration including angiogenesis, collagen synthesis, cell
proliferation and augmenting healing of tendon, ligament, skeletal
muscle, and bone.**® With regards to cartilage regeneration, PRP
enhances repair of articular cartilage defects by increasing chondrocyte
proliferation and inducing cartilaginous matrix formation.'>°

PRP is also known to counteract catabolic tissue environments by
inhibiting catabolic cytokines (IL-1B and TNF-a) found in degenerative
cartilage diseases and suppressing inflammation by production of fac-
tors with known anti-inflammatory properties.”"*>%4° Moreover, trials
that tested conservative methods of cartilage treatment using PRP have
shown improved clinical outcomes on patients with various cartilage
problems such as knee and hip osteoarthritis.'®>>*° The results from
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Fig. 3. VAS pain scores through different followup periods across all studies.

Statistical significance is denoted by symbols overlying the graphs: * = P < 0.05,ns = P > 0.05. PRP: Platelet Rich Plasma, HA: Hyaluronic Acid, S: In addition to

Arthroscopic Microfracture Surgery, IA: Intra-Articular Injection on.
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Mei-Dan et al.'s study also confirmed that PRP significantly improves
function and pain in OLT patients.*> However, since only one trial has
been done on conservative PRP use in OLT, further studies must be
done to verify the usefulness of this method.

Current evidence from the studies included in this paper support the
surgical use of PRP as an adjunct to prior bone marrow stimulation
techniques over conservative use. An explanation for this would be the
access to progenitor cells made available by surgical use. Mesenchymal
stem cells (MSCs) of the marrow have been implicated in cartilage re-
pair, notably through their gradual differentiation into chondrocytes
and migration to damaged areas.>® This formed the basis of bone
marrow stimulating techniques for cartilage repair, including the mi-
crofracture procedure, which involves the drilling of holes into the
subchondral bone to allow undifferentiated MSCs from the marrow to
access the damaged articular cartilage.?® PRP has been discovered to
selectively promote chondrogenic differentiation of MSCs, without sti-
mulating osteogenic or adipocyte differentiation. In addition, evidence
suggests that PRP guides progenitor cell migration towards damaged
areas, further enhancing the effects of bone marrow stimulation.*?

4.4. Optimisation

It must be acknowledged that no two PRP preparations are the
same. The general consensus agrees that PRP simply refers to a blood
derivative with at least 200% platelet concentration of peripheral blood
count.?>** This definition in itself is rather vague as many conditions
can affect a patient's platelet count. Moreover, PRP preparations have
been known to vary over a wide range, with concentrations of up to
800% that of basal levels, resulting in another confounding factor to
comparability.** There are currently two methods to prepare PRP in
clinical practice, centrifugation, which is highly technician dependent,
and density gradient cell separator, which can be done with many
different devices, each with their own features and specifications.®* In
addition to platelets, the composition of other cell types also affect the
efficacy of PRP. Studies have reported that leukocytes can release re-
active oxygen species and matrix metalloproteinases, which are cata-
bolic and may damage articular tissues instead.'® Storage of PRP is also
an issue, with freeze-thawing known to impair platelet function and
lifespan, fresh administration immediately after preparation is con-
sidered the better alternative.®®

In the four studies, three of the studies applying surgical interven-
tions achieved comparable PRP concentrations of around 5 fold the
original platelet count, whereas Mei-Dan et al. produced a relatively
lower concentration of 2-3 times. Several studies have reported a good
association between platelet concentration and clinical outcome.?*°®!
This may explain the lack of significantly better pain score in the PRP
group in the study by Mei-Dan et al.** In addition, Mei-Dan et al.
conducted manual centrifugation whereas the other three studies used a
high yield (concentration ability) automated micro-centrifuge, the
Smart- PReP®2 system (Harvest Autologous Hemobiologics, Norwell,
MA). These methods are known to produce high inter-product varia-
tions, hence care must be taken to ensure consistency.'* None of the
studies assessed the cell-type composition, or described the storage
procedure of their PRP preparations.

4.5. Quality and limitation of studies and review

Overall evidence pooled in this review are of satisfactory LOE,
suggesting convincing evidence to better inform clinicians on the effi-
cacy of PRP.>! However, it must be noted that LOE provides only a
rough estimate of the overall quality of the study, and sheds little light
on the quality of methodology used. A randomized controlled trial with
a followup rating of 80% is given an LOE of 1, regardless of other flaws
in study design.®® For this reason, an additional assessment was per-
formed using the MCMS to evaluate the MQOE of included studies.® The
MQOE of three of the studies were rated good, and one study was rated
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excellent.

With regards to part A of the MCMS, all studies achieved the highest
rating for sample size at followup (> 90%), patient compliance, con-
firmation of diagnosis by radiograph and/or MRI, and comprehensive
descriptions of surgical techniques and postoperative rehabilitation.
Followup time period was relatively short in 3 of the studies (< 3
years), with only Guney et al.,'s 2015 study performing outcome as-
sessment at longer than 3 years (42 months).>* Sample sizes were also
relatively small across all studies, with only 2 studies (Guney 2015 and
Gormeli et al.) achieving > 40 patient enrolments.>**! Despite this,
Mei-Dan et al. and Gormeli et al. still managed to report sufficiently
powered samples, and the 2013 study by Guney et al. reported statis-
tical significance, reducing the likelihood of type 2 error.3%31:4

All studies had similar scores for the criteria in part B. Full scores
were achieved for outcome criteria and subject selection subheadings.
Outcome measures were well defined, taken upon followup examina-
tions and endorsed by similar studies for their high quality. Multiple
studies have reported the high reliability and sensitivity of VAS for pain
and AOFAS/ankle and hindfoot scale for functional measure-
ments.&%18:20:37 gybject selection processes were also clearly described
and reported, with all withdrawals accounted for. With regards to as-
sessing outcome measures, all studies satisfactorily described recruit-
ment and data collection processes, but did not report an independent
investigator to collect outcome measures, except for Gormeli et al.
whose study was the only one to incorporate observer blinding.>°

The high LOE and MQOE of studies in this review further support
the reliability of evidence regarding use of PRP for OLT.

4.6. Limitations of studies

In three of the studies, observer blinding was not possible as all
study procedures were performed by the operating team. Followup time
period was considered short according to the MCMS.” However, evi-
dence states that the treatment effect of PRP was apparent as early as
one week after treatment and maximal effect appeared between 5 and
13 weeks after injection, meaning that followup periods of 4 months or
longer should be sufficient.> In this case, a longer followup period
would be beneficial simply to monitor for any potential adverse effects
or relapses in function. None of the studies used image guidance to
locate the needle during injection. Evidence has shown that the use of
imaging guidance for needle-based procedures in soft tissues increases
the accuracy of needle-tip placement and helps avoid vascular struc-
tures and cutaneous nerves.>>>>58 Postoperative analgesic use was re-
portedly not recorded by Mei-dan et al. and Gormeli et al., and not
mentioned in both studies by Guney et al., presenting a confounding
factor for pain measurement. However, Mei-dan et al. and Gormeli et al.
expect the effects to be balanced between both groups.3***

4.7. Recommendations for future trials

Recommended methodological improvements for future studies in
this area would be the blinding of observers, longer followup periods,
and increased study size. Longer-term followup is particularly im-
portant to reaffirm the findings by Guney et al. Since prohibition of
analgesic use would be unethical, documentation of analgesic use, and
additional subgroup analyses should be done to verify the efficacy of
PRP in reducing pain. Image guidance during administration of PRP or
other injectates should also be implemented to ensure the location of
the needle. Assessment of cell composition and standardization of PRP
concentration would also be beneficial to increase inter-study com-
parability. Additional examinations to assess the quality of repair tissue
and regeneration of hyaline cartilage would provide more information
regarding the actions of PRP in cartilage regeneration and aid in the
development of future treatment modalities aimed at promoting re-
generation.
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4.8. Limitations of review

Several protocols were used to minimize risk of bias in this review.
Review bias was avoided by adherence to the PRISMA guideline, which
directs the content of a high quality review paper and is touted by
medical journals.”” Literature search and data extraction bias were
minimized by compliance to a set of predetermined data extraction
criteria, conducted by 2 independent researchers.?* The MCMS serves
only as an indicator, not a determinant, of methodological quality as it
assesses the quality of reporting found in a study, not the quality of the
actual study.>* As such, studies with poor MCMS scores should be in-
terpreted with caution by contacting the authors for additional in-
formation. Fortunately, despite the limitations found outside the MCMS
criteria, the studies included in this review are all of high methodolo-
gical quality.

5. Conclusions

PRP improves the clinical outcomes of patients with OLT, enhancing
recovery of function and alleviating pain. This is supported by the high
quality studies included in this review. Future studies should aim to also
establish agreed upon standards for PRP concentration, method of
concentration, and discretion in using PRP surgically or conservatively.
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