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Abstract

Background: Tendinopathy is one of the most prevalent musculoskeletal disorders in active
patients, accounting for at least 7% of physician visits in the United States. In recent years, there
has been an increasing body of evidence for the use of platelet-rich plasma (PRP) in the
management of tendinopathies compared to corticosteroid injections (CSI) for patients refractory
to conservative treatment.

Methods: This review was performed in accordance with PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines. The SPORTDiscus, PubMed, and
Google Scholar databases were searched for randomized controlled studies published between
2010 and 2023. The keywords utilized in the search included a combination of the following:
“platelet-rich plasma”, “corticosteroids”, “rotator cuff”, “gluteal tendinopathy”, “greater
trochanteric”, and “lateral epicondylitis”. The Boolean connector “AND” was utilized to connect
“platelet-rich plasma”, “corticosteroids”, and the various tendinopathy sites. Studies were
excluded if PRP was combined with CSI or another alternate therapy, if it was performed in
conjunction with surgical repair, or if the study population included a condition closely
associated with the primary conditions screened for. The primary outcome measures analyzed
across all injury types were pain, functional outcome scores, imaging findings, and clinical

measurcs.

Results: Of the 385 studies initially screened, 21 were included in this review. 2 investigated the
effects of PRP vs. CSI on the management of gluteal tendinopathy, 10 studies investigated the
effects of PRP vs CSI on the management of rotator cuff tendinopathy, and 9 studies investigated
the effects of PRP vs. CSI on the management of lateral epicondylitis. Across all three sites,
most studies found CSI outperforming PRP in the short-term follow-up period up to 12 weeks.
PRP patients tended to improve over time gradually and consistently while patients who received
corticosteroids regressed back towards baseline regarding pain and function. There were no
consistent significant differences found regarding imaging findings and clinical measures.

Discussion: This review has demonstrated the potential for successful treatment outcomes when
utilizing PRP for chronic tendinopathies. The results generally show that while corticosteroids
outperform PRP injections in the short term, PRP patients tend to slowly improve over time and
surpass the results of the CSI group. Positive effects were demonstrated amongst all three
tendinopathy sites, primarily with improvement in pain and function. With respect to imaging
findings and clinical improvement, results varied between studies and no consistent conclusion
can be drawn.



INTRODUCTION

Tendinopathy is one of the most prevalent musculoskeletal disorders in active patients. In
fact, tendon disorders account for at least 7% of physician visits in the United States and over
30% of sports-related injuries pertain to tendons.: While active individuals are certainly affected,
tendinopathies can be developed through occupational exposure as well, therefore affecting a
broad spectrum of individuals. A few of the most common tendinopathies involve the rotator
cuff tendons, lateral epicondyle, and gluteal tendons.>:+ Despite its prevalence, tendinopathy

continues to be a challenge to successfully treat with complete resolution of symptoms.:

Tendinopathy is a complex disorder typically caused by repetitive overuse above the
capacity of the tendon in which it can actively recover from.c This progresses over time to a
failed healing response and a chronically degenerated tendon. Tendons typically have poor blood
supply, and this is a significant contributor to the development of the disorder.' The
pathophysiology of this process is why the term tendinopathy is preferred to tendinitis, because
although inflammation may be present, it is primarily a degenerative condition characterized by
irregularities in the microstructure, composition, and cellularity of the tendon. An altered tendon
is composed of disintegrated type III collagen fibers, disorganized collagen bundles, and
increased neovascularization and neoinnervation, which are the growth of new blood vessels and
nerves. All of these characteristics alter the material properties of the tendon. This contrasts with
normal tendon structure that is composed of well-organized, parallelly aligned type I collagen.:
The change in composition leads to a decreased ability to carry load and maintain tensile strength
for longer periods of time. Furthermore, it is believed the etiology of associated tendon pain is

attributed to neovascularization, neurochemicals, and mechanical breakdown.' Understanding the



physiological changes associated with the condition is paramount to maximize the likelihood of a

successful treatment outcome.

The primary methods of treatment for tendinopathy are activity modification, patient
education, relative rest, exercise-based strategies, and pharmacologic pain control with non-
steroidal anti-inflammatory drugs (NSAIDs).'ss The rehabilitation is especially challenging
because it may take months despite strict adherence.c While these interventions provide
improvement in some patients, there are plenty who fail the initial treatment plan. This can lead
to further intervention with corticosteroid injection (CSI) and surgery.: However, the
pathophysiology of the condition is characterized by a failed healing response of the tendon with
a lack of inflammation. This questions the reasoning behind NSAIDs and CSI because both
interventions lead to a substantial reduction in the inflammatory process, theoretically impairing
the healing response of the tissue.s Additionally, CSIs do carry a risk of tendon rupture and the

risk increases with each subsequent injection. s

In addition to the previously mentioned therapies, platelet-rich plasma (PRP) injections
have recently garnered attention in the management of tendinopathies. PRP is a preparation of
autologous blood centrifuged to contain a supraphysiological concentration of platelets, with or
without the addition of leukocytes.”s The idea behind PRP is injecting concentrated platelets may
initiate and promote the healing process through the release of growth factors, including
fibroblast growth factor, epidermal growth factor, insulin-like growth factor-1, platelet derived
growth factor, transforming growth factor-p, and vascular endothelial growth factor.” These
factors trigger fibroblasts, osteoblasts, chondrocytes, and other cells, which then contribute to

further tissue healing.: There are many formulations of PRP, including different concentrations



of platelets, WBCs, RBCs, neutrophils, and activation components, but that is beyond the scope

of this review.

The purpose of this review is to determine the efficacy of platelet-rich plasma injection vs
corticosteroid injection in the management of common tendinopathies, including rotator cuff,
lateral epicondyle, and gluteal tendinopathies. The efficacy will be evaluated by comparing each
intervention’s effects on pain, functional outcome measures, and imaging findings. The
hypothesis was that there would be a significant improvement in pain, function, and imaging in

favor of PRP injections.

METHODS

This review was performed in accordance with PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines. The SPORTDiscus, PubMed, and Google
Scholar databases were searched for studies published between 2010 and 2023. The keywords
utilized in the search included a combination of the following: “platelet-rich plasma”,
“corticosteroids”, “rotator cuff”, “gluteal tendinopathy”, “greater trochanteric”, and “lateral

epicondylitis”. The Boolean connector “AND” was utilized to connect “platelet-rich plasma”,

“corticosteroids”, and the various tendinopathy sites.

Inclusion and Exclusion Criteria

The scope of this review included randomized controlled trials (RCTs) comparing
platelet-rich plasma injection(s) with corticosteroid injection(s) in participants over eighteen
years of age that occurred in the year 2010 or after published in the English language. Included

were studies that analyzed the effects of these interventions on one of the following outcomes:



pain, functional outcome measure, or imaging findings. Included conditions were rotator cuff
tendinopathy, gluteal tendinopathy, and lateral epicondylitis. Studies were excluded if PRP was
combined with CSI or another alternate therapy, if it was performed in conjunction with surgical
repair, or if it the study population included a condition closely associated with the primary
conditions screened for, such as subacromial impingement, adhesive capsulitis, osteoarthritis, or
greater trochanteric bursitis. This research was conducted by a single reviewer. Studies that met

inclusion criteria were assessed and stratified based on injury type.

RESULTS

The three databases yielded 385 studies after duplicates were removed. During the
screening of titles and abstracts, a total of 354 studies were excluded. 31 full-text articles were
screened for eligibility. 5 full-text articles were unable to be retrieved, 3 were not randomized-
controlled trials, and 2 were studies that got replaced with follow-up studies that reported
outcome measures at extended points in time. This led to a total of 21 studies that were included

in this review (Figure 1).

Out of the 21 RCTs reviewed in this study, 2 investigated the effects of PRP vs.
corticosteroids on the management of gluteal tendinopathy, 10 studies investigated the effects of
PRP vs corticosteroids on the management of rotator cuff tendinopathy, and 9 studies
investigated the effects of PRP vs. corticosteroids on the management of lateral epicondylitis. 8
of the studies were double blinded, 1 study was triple blinded, 1 study blinded participants, 1 was
assessor blinded, and 10 studies were not blinded. Follow-up time ranged from 1 week to 2

years. 13 studies utilized ultrasound-guidance for the injections, while 8 studies did not.

Analysis by Type of Tendinopathy



Gluteal Tendinopathy

Two studies directly investigated the effects of PRP vs corticosteroids in the management
of gluteal tendinopathy. Bekgas et al included participants with lateral hip pain that had failed the
typical conservative treatment of ice, rest, NSAIDs, shockwave, and US therapy.° Both groups
received a single injection of either PRP or corticosteroids under ultrasound (US) guidance.
There was no formal physical therapy prescribed after injection, however oral antibiotics and
NSAIDs were given for four days after the injection. The primary outcome measures were the
Visual Analog Scale (VAS) for pain and the Harris Hip Score (HHS) for function, both of which
were assessed at baseline and at 4-, 12-, and 24-weeks post-injection.® The corticosteroid group
showed more improvement at the 4 week mark in pain reduction, however the PRP group
showed better pain scores at 12 and 24 weeks as well as significantly improved HHS scores at 24
weeks when compared to baseline.® This study demonstrates the potential long-term benefits of
PRP compared to CSI, however, the sample size was small with only 12 participants per group.
Additionally, prescribing NSAIDs for four days after the injection may have dampened the initial

proinflammatory effects of PRP.

Fitzpatrick et al demonstrated equivalent long-term benefits of PRP on a larger scale with
a longer follow-up period.» They included 80 total individuals with gluteal tendinopathy with
symptoms for over four months with radiologic confirmation of grade II or III severity via US
and MRI in order to exclude full thickness tears from the study.» Leukocyte-rich PRP or a CSI
was administered under US guidance and both groups were provided the same 12-week
unsupervised rehab program. The primary outcome measure was the modified Harris Hip Score
(mHHS), which included questions regarding squatting and sitting cross legged that the HHS

does not. It was measured at 2, 6, 12 weeks and 6, 12, 24 months. There were no significant



differences at 2 and 6 weeks between the two groups but at 12 weeks there was a significant
difference in favor of the PRP group. The PRP group continued to improve at 6, 12, and 24
months while the CS group did not.» Furthermore, the PRP group actually had twice the amount
of individuals with grade III tendinopathy at baseline but still performed better compared to the
CSI group. While there are only two included studies for gluteal tendinopathy, both
demonstrated favorable long-term results regarding pain and functional outcome measures.
Results demonstrated similar findings among rotator cuff tendinopathy, though there was a much

larger number of included studies.

Rotator Cuff Tendinopathy

Ten studies evaluated the effectiveness of PRP vs corticosteroids in the management of
rotator cuff tendinopathy. Between the ten studies, there was variation regarding follow-up time,

injection and post-injection protocol, and outcome measures.

The first two studies included additional comparison groups to the PRP and CSI
interventions. Sari et al randomized 129 participants to groups of prolotherapy (a mixture of 20%
dextrose and lidocaine), PRP, CSI, and lidocaine groups under US guidance. The VAS,
American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES), and
Western Ontario Rotator Cuff (WORC) Index were measured at 3-, 12-, and 24-weeks post-
injection. At 3 weeks the CSI group showed a more significant improvement compared to the
other injections across all three measures. There were no significant differences at 12 weeks,
however PRP showed a more significant improvement at 24 weeks." This study provides strong
evidence due to double-blinding, and again shows PRP outperforming CSI at longer follow-ups.

Sabaah et al similarly analyzed the differences between PRP, prolotherapy, and CSI regarding



their effects on the VAS, WORC, and ultrasonographic findings at 3 months post-injection.: 20
participants were randomized to the three groups. They received two US guided injections 2
weeks apart. Prolotherapy and CSI had significant improvements in VAS while the PRP group
did not. All three groups demonstrated a significant improvement in the WORC index. US
findings demonstrated significant improvement in the prolotherapy and PRP groups in the grade
of the tendon lesion, but the CSI group showed no improvement. This study has a significant
limitation of a short follow-up period of only three months. We see some benefit for the PRP
group, however PRP tends to have favorable outcomes past the three month mark. These studies
show that other injections have efficacy in the management of rotator cuff tendinopathy, but PRP
is more effective as time goes on. A few studies had similarities with how their PRP injection

was prepared.

Four studies specifically utilized leukocyte-poor PRP (LP-PRP) in comparison to CSI
and yielded similar results.=+=1s Kwong et al measures changes in the VAS, ASES, and WORC
scores at 6 weeks, 3 months, and 12 months between a total of 104 participants. They found a
significant difference in pain reduction (VAS) favoring LP-PRP over CSI and a significant
improvement in ASES and WORC scores at the 3-month mark. However, there were no
significant differences at the 12-month follow-up.= This study provides a unique finding of LP-
PRP outperforming CSI at the 3-month mark but not maintaining these benefits at 1 year, which
is contradictory to what has been typically found. These results contrast with Thepsoparn et al,
who assessed the VAS and Oxford Shoulder Score (OSS) at 1- and 6-months post-injection.
There were no differences found at the 1-month follow-up, however at 6 months, both the VAS
and OSS were significantly improved in favor of the LP-PRP group. Both groups demonstrated

significant improvements in VAS and OSS scores at all time points compared to baseline, but the



CS group had no significant change between the 1- and 6-month mark, demonstrating the fading
effects of a CSI.» These results suggest positive effects of LP-PRP, but the LP-PRP group was
quite younger than the CSI group (11.1 years mean age difference), which likely contributed to
the outcomes of the participants involved. The following two studies had much better

homogeneity at baseline between groups.

Tanpowpong et al assessed the changes in the ASES, Constant-Murley Score (CMS), and
MRI findings at 6 months post-injection in 30 total participants (15 per group). They found
significant tear size reduction in the LP-PRP group while there was a non-significant tear
reduction in the CS group. Significant improvement was observed in the ASES and CMS in both
groups at 6 months, with a significant difference between groups in favor of the LP-PRP group.:
While the sample size was small and both groups improved, LP-PRP still demonstrated
significant improvement overall compared to the CSI group. Vaquerizo et al varied from the last
three studies by administering each injection three times (1 every other week).* This study was
double blinded, had a longer follow-up, and a larger sample size of 42 people per group. The
UCLA shoulder score, Quick Disabilities of Arm, Shoulder & Hand (QuickDASH), and CMS
were evaluated at 3-, 6-, and 12-months post-injection. Both groups showed significant clinical
and functional improvement at all time points in all three outcome measures.* The LP-PRP
group demonstrated significantly higher improvement in all outcome measures at all time points
except for the UCLA score at 3 months.« These studies demonstrated positive effects of both
interventions, however LP-PRP improved to a higher extent across a variety of outcome
measures. To further examine potential PRP benefits, a few studies analyzed additional variables

between groups including clinical measures and imaging findings.



The remaining four studies included some form of imaging and/or clinical measure such
as strength or range of motion (ROM).s1x Jo et al randomized 60 subjects to receive either
allogeneic PRP or CSI and assessed changes in CMS, pain, ROM, strength, Shoulder Pain and
Disability Index (SPADI), ASES, UCLA, SST, and DASH scores at 1 week and 1, 3, and 6
months after injection.” There was no significant difference between groups at any point in the
constant score, but the PRP group gradually improved over time and became significantly higher
than baseline at 6 months while the CS group peaked at 1 month and regressed toward baseline
at 6 months. Pain measurements followed a similar trend for both groups. The only ROM
changes noted were external rotation with the arm at the side demonstrated significantly greater
improvement in the PRP group compared to the CS group. For strength, no between group
differences were found. The supraspinatus and infraspinatus strength measures were significantly
greater at 3 months compared to pre-injection in the PRP group while the CS group were
significant at | month and decreased at 3 months. In the PRP group, the SPADI, ASES, UCLA,
SST, and DASH scores gradually improved over time while the CS group scores improved
rapidly at 1 month and then worsened thereafter.” While we see some potential clinical benefits
of PRP in strength and ROM, no significant conclusions can be drawn from this study regarding
these outcomes. Again, we saw positive long-term results regarding pain and functional outcome

measurcs.

Shams et al decided to look at imaging findings rather than clinical outcomes. They
compared changes in the ASES, CMS, SST, and VAS of a single PRP or CSI at 6 weeks, 3
months, and 6 months, with a total of 40 participants.* An MRI was also performed at 6 months.
All subjects in both groups had statistically significantly better ASES, CMS, SST and VAS after

injection compared to baseline. The PRP group was significantly better at 3 months in the SST,



ASES, CMS, and VAS compared to the CSI group, however there was no statistically significant
difference at 6 months. MRI showed a slight, nonsignificant improvement in tendinopathy grades
in both groups, with no differences between groups.: This study contrasts with the others in the
sense that PRP did not outperform CSI at the later follow-up period, and it was not significantly
better based on imaging improvement. It should be noted that this injection was not US-guided,

which could have decreased the accuracy and the healing potential of the PRP injection.

Dadgostar et al analyzed the changes in 58 total participants in the WORC, DASH, VAS,
and shoulder ROM after a single PRP or CSI at 1 week, 1 month, and 3 months.» All scores
showed significant improvement during follow-up in both groups. PRP had significantly higher
improvement in pain at the 3 month follow-up and a more significant improvement in adduction
and external rotation, but otherwise there were no differences in improvement of ROM, WORC,
DASH, or supraspinatus thickness during the follow-up period.» While PRP had some significant
benefit in pain and a few ROM measures, this study did not contain a long-term follow-up that
could have potentially demonstrated PRP’s efficacy. Lastly, Ibrahim et al performed a PRP or
CSI in 30 total subjects and assessed changes in the VAS, shoulder ROM, Shoulder Disability
Questionnaire (SDQ), clinical and US exams at 2 months post-injection.» There were significant
improvement of all measures besides US examinations in both groups with insignificant
differences between groups.» Again, the short follow-up minimizes the opportunity for PRP to
demonstrate positive effects. While these two studies did include unique measures such as
imaging and clinical findings, the follow-up period was too short to display the regenerative

capabilities of PRP.

Overall, we see positive long-term outcomes for PRP in individuals with rotator cuff

tendinopathy regarding pain and functional outcome measures but not with clinical and imaging



findings. The body of evidence for lateral epicondylitis was similar in size and displayed similar

results.

Lateral Epicondylitis

Nine studies evaluated the effectiveness of PRP vs CSI in the management of lateral
epicondylitis. Comparable to rotator cuff tendinopathy, studies varied in outcome measures, PRP

preparation, and comparison groups.

Three studies examined the effectiveness of leukocyte-rich PRP (LR-PRP) vs. CSI in the
management of lateral epicondylitis.»»> Gosens et al randomized 100 subjects to receive either
LR-PRP or CSI and both participants and assessors were blinded. The DASH and VAS were the
two primary outcome measures for this study.» The CSI group had a greater improvement in the
VAS and DASH at 4 weeks and 8 weeks. The LR-PRP group demonstrated better improvement
at the 12 week, 6 months, 1 year, and 2 year mark in both the VAS and DASH.> This study
provides strong long-term evidence for LR-PRP with thorough follow-up and double blinding.
The next two studies produced similar findings, but with a few limitations and smaller sample

sizes that decrease their strength of evidence.

Arora et al and Nasser et al both utilized LR-PRP in comparison to CSI and saline
injections.>> Arora et al had 60 total participants and found the CSI and LR-PRP groups to be
almost equally effective at the 4 and 8 week marks with the CSI group showing slightly more
improvement in the VAS, DASH, Mayo Elbow Performance Score (MEPS), and patient-rated
tennis elbow evaluation (PRTEE). However, LR-PRP had a significant improvement compared
to the CSI group at the 12-week point.= This study did not have any blinding and utilized a

smaller sample size compared to Gosens et al. Nasser et al found similar results with 45 total



subjects. They had a more significant improvement in VAS and PRTEE in the LR-PRP group
compared to the CSI group at the 3-month mark.» This study has a significant limitation of only
one follow-up period, which decreased the ability to analyze results over multiple time points.
Both studies demonstrated significant improvement in both interventions when compared to the

saline groups, therefore showing results were not placebo based.»»

Like the previous two studies, the following two studies included a third group for
comparison but did not utilize LR-PRP.»#» Krogh et al compared PRP, CSI, and saline groups
with regards to changes in PRTEE, US changes, and color doppler activity at 4 weeks, 3, 6, and
12 months. They found the CSI group had a more significant decrease in PRTEE pain score at 1
month but there were no between group differences found at 3 months. CSI were also superior to
both groups in reducing tendon thickness and color doppler activity at 3 months. There was a
significant attrition rate in this study leading to a cessation of the ability to analyze data past 3
months.» This is a significant limitation because previous studies show PRP benefits are typically
seen past three months, and this is not enough time to likely induce significant changes in tendon

properties and outcome measures.

Kivrak et al were able to analyze findings throughout a longer time frame. They
compared PRP, CSI, or autologous blood injections and their effects on VAS, DASH, and
Nirschl scores at 2 weeks, 4 weeks, 3 months, and 6 months. CSI showed significant
improvement in all three outcomes compared to both groups at 2 weeks and 4 weeks. However,
outcome measures started to plateau or regress in the CSI group at 3 months and 6 months while
the other two groups continued to improve.» While the attrition rate in Krogh’s study makes it

difficult to draw any conclusions, the findings of Kivrak et al show beneficial long-term effects



of PRP, aligning with what has been reported so far. In addition to including measures of pain

and functional outcomes, a small sample of studies included measures on strength.

Three studies included a measure of grip strength in addition to their other outcomes and
yielded similar results to the aforementioned studies.»>= Yadav et al utilized 65 participants and
found significant improvement for the CSI group in the VAS and grip strength at the 2 week and
1 month marks, however the PRP group had a significant between group difference at 3 months
for the VAS, handgrip strength, and QuickDASH.> While they found positive improvements in
handgrip strength favoring PRP, the next two studies did not. Gautam et al utilized 30 total
subjects and found significant differences in favor of CSI at 2 weeks and 6 weeks in the VAS,
modified Mayo performance index, DASH, and Oxford Elbow score when compared to the PRP
group, but the PRP group exhibited significant improvement at 6 months in all the same
measures when compared to the CS group.” There were no between group differences in
handgrip strength but both groups improved compared to baseline.> Kamble et al found results
consistent with Gautam et al, with PRP showing significant improvement at later follow-up but
no between group differences in strength measures. The VAS, DASH, and PRTEE scores
favored the CS group at 3 months, while they favored the PRP group at 2 years. Handgrip
strength improved in both groups but there were not any significant between group differences
found at 2 years.» While it is an interesting outcome to analyze, there has yet to be any
conclusive evidence to demonstrate PRP is significantly superior to CSI with regard to strength
improvement. One final study did not possess similarities to be grouped with any of the

aforementioned studies but did include outcome measures of pain and function.

Varshney et al randomized 83 total participants to two groups of PRP vs CSI. They

investigated their effects on the VAS and Mayo performance index. Both interventions were



equally effective at the 1- and 2-month follow-ups, however the PRP group showed significant
improvement in both the VAS and Mayo scores at the 6-month follow-up.» This result is
consistent with the majority of studies regarding lateral epicondylitis, as well as the other two
tendinopathy sites. There is a significant trend showing CSI outperforming PRP regarding pain
and functional outcome measures at short-term follow-up (up to three months), but PRP

continuously improving over time to exceed CSI results long-term.

DISCUSSION

This review has demonstrated the potential for successful treatment outcomes when
utilizing PRP for chronic tendinopathies. The results generally show that while corticosteroids
outperform PRP injections in the short term, PRP groups tend to improve over time gradually
and consistently while subjects who received corticosteroids regress back towards baseline
regarding pain and function. Positive effects were demonstrated amongst all three tendinopathy
sites, primarily with improvement in pain and function. With respect to imaging findings and

clinical improvement, results varied between studies and no consistent conclusion can be drawn.

A common finding across most of the studies was corticosteroid injections demonstrating
a more significant decrease in pain up to the 8-to-12-week mark. There were studies that showed
no significant changes in pain at the conclusion of the study, however these studies did not have
follow-ups past the three month mark, which is when we typically begin to see the benefits of
CSI fade and those of PRP begin to further improve.=» Each tendinopathy site had a study with a
prolonged follow-up of 2-years, and they all showed a benefit in pain reduction favoring the PRP
groups at the 2-year mark.»>» However, Kwong et al and Shams et al found no significant

improvement in pain at the final follow-up of their study at 12 months and 6 months,



respectively.»+ Similar patterns of improvement were found for the functional outcome measures

assessed throughout all of the studies.

Comparable with pain changes, the CSI groups tended to have rapid improvements at
early follow-ups and then benefits would taper off as the study progressed. Gosens et al found
that 51% of individuals in the CSI group and 73% of individuals the PRP group had a successful
treatment at the 1 year follow-up regarding their improvement in DASH scores, defined as at
least a 25% reduction.> At 2 years, 56 subjects were still considered successfully treated based
on DASH scores, with 66% from the PRP group.> Varshney et al showed a mean 54.4%
improvement in the Mayo Elbow Performance Index at 6 months compared to a mean 1.25%
improvement in the CS group.» Many of the other studies similarly found a progressive
improvement in functional outcome measures over time in the PRP groups, indicating people not
only feel better symptomatically, but they also perceive higher levels of function as time goes on.
While functional outcome and pain measures followed comparable trends, the same cannot be

stated for imaging outcomes.

Imaging findings were markedly inconsistent amongst the studies included. Two studies
found imaging improvement in both groups without differences between groups.:» One study
found a significant tear size reduction in favor of the PRP group compared to the CS group for
supraspinatus tears.: The last study found a decrease in doppler activity and tendon thickness
favoring the CS group in subjects with lateral epicondylitis, however the study did not analyze
data past three months due to significant attrition.» It is known tendon healing and regeneration
likely takes much longer than three months, so not much can be drawn from the results presented

in that study. In addition to imaging findings, a small sample of studies analyzed clinical



outcomes such as strength and range of motion, however, these results were similarly

inconsistent.

Joint range of motion was included as an accessory outcome measure in a few studies.
Two of the studies found that both groups improved in range of motion measures, but it was not
significant between groups for those with rotator cuff tendinopathy.»» Sabaah et al found no
improvement in ROM in both the CS and PRP groups, while Jo et al found only a slight benefit
in shoulder external rotation in the PRP group.: Many studies also found similar improvements
in strength measures without a significant difference between groups.~»=This is an interesting
finding because with the widespread improvement in functional outcome measures in the PRP
groups, it would be hypothesized that clinical findings would additionally correlate. The positive
benefit in functional outcome measures could potentially be attributed to a decrease in
symptoms, therefore leading the patient to increase their activity without being hindered by pain.
While there seems to be substantial evidence for long-term improvement in pain and functional

outcome measures, the same cannot be stated for imaging findings and clinical measures.

Limitations

There are a few limitations in this review that influence the generalizability of the
findings. First off, the outcome measures included for review were not standardized. This led to a
wide range of functional outcome measures reported, which all have variable reliability and
validity. Second, there was a lot of variety regarding PRP preparation, injection, and post-
injection protocols. This led to leukocyte-rich, leukocyte-poor, and different centrifugation
methods for PRP preparation. The injection protocol itself was different between studies. The

majority utilized a single injection, but a few included repeat injections (up to three). A little over



half of the studies used ultrasound to guide the injection while the others did not. Different post-
injection variables included structured physical therapy, immobilization, and NSAID use. There
seems to be a significant lack of standardization regarding PRP preparation, injection, and post-
injection techniques, which significantly limits the ability to generalize these findings. Lastly, the
majority of studies utilized relatively small sample sizes, with a total participant sample usually
between 30 to 60 split between two or three groups. Only four studies had over 100 total
participants, with the highest being 129. These results need to be replicated on a larger scale to

draw firm conclusions.

CONCLUSION

Tendinopathy is one of the most prevalent musculoskeletal conditions that affects a
variety of individuals. There are a significant number of individuals who end up developing
chronic tendinopathies which are refractory to treatment interventions, demonstrating the need
for new therapies such as PRP. Much of the evidence in this review demonstrates a positive,
long-term effect of PRP on pain and functional outcome measures in treatment-resistant
tendinopathy patients when compared to CSI. There seems to be a lack of strong evidence that
PRP has a more significant effect on improvements in imaging and clinical findings versus CSI.
As the body of research regarding PRP continues to grow, there needs to be more standardization
regarding preparation, injection, and post-injection protocols. Additionally, studies need to be
replicated on a larger scale to produce a more generalizable conclusion. While early research
findings are promising, further investigation needs to be completed to truly determine the

efficacy of PRP injections in the management of chronic tendinopathies.
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