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Platelet-Rich Plasma Versus Corticosteroids
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Background: Plantar fasciitis is the most common cause of plantar heel pain. Several recent randomized control trials (RCTs) have
been published comparing the use of platelet-rich plasma (PRP) and corticosteroids (CSs) for the treatment of plantar fasciitis.

Purpose: To perform a systematic review of RCTs to compare whether PRP or CS injections result in decreased pain levels and
improved patient outcomes in the treatment of plantar fasciitis.

Study Design: Systematic review; Level of evidence, 1.

Methods: Medline, EMBASE, and the Cochrane Library were screened according to the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines to identify RCTs comparing PRP and CS injections for plantar fasciitis. The
visual analog scale (VAS) pain scores and the American Orthopaedic Foot and Ankle Society (AOFAS) scores were compared
between groups at 1, 1.5, 3, 6, and 12 months, where possible. Statistical analysis was performed using RevMan, and P< .05 was
considered to be statistically significant.

Results: A total of 9 RCTs were identified comparing 239 patients with PRP with 240 patients with CS injections. At the follow-up
time points, including 1-1.5, 3, 6, and 12 months, there were statistically significant differences in VAS scores in favor of PRP (P ¼
.004, P < .00001, P < .00001, and P < .00001, respectively). At 1 and 3 months, there was no difference in AOFAS scores (P ¼ .76
and P ¼ .35, respectively). However, at 6 and 12 months, there was a difference in AOFAS scores in favor of PRP (P < .00001
and P < .00001, respectively).

Conclusion: In patients with chronic plantar fasciitis, the current clinical evidence suggests that PRP may lead to a greater
improvement in pain and functional outcome over CS injections.
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Plantar fasciitis is a common and debilitating degenerative
condition of the plantar fascia resulting from repetitive
microtrauma and excessive strain on the plantar surface
of the foot.22 Plantar fasciitis is the most common cause of
plantar heel pain, and its prevalence is estimated up to 7%
in the general population.4,9,13 In fact, up to 12.7% of
runners have experienced plantar fasciitis at some point
in their career.21 Typically, the first-line treatment for
plantar fasciitis is nonoperative therapy with anti-
inflammatory medication, shoe inserts, and physical ther-
apy providing relief. This type of nonoperative treatment is
successful in up to 90% of patients with the condition.22 In
patients who do not respond to nonoperative treatment,
injection therapies may be utilized.

Corticosteroid (CS) injections have served as the
traditional method of injection therapy for many years.
CS injections are effective because of their inherent
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anti-inflammatory properties; however, they are also asso-
ciated with a risk of plantar fascia rupture and fat pad
atrophy.1 Furthermore, while CS may provide short-term
pain relief, its long-term benefit in plantar fasciitis is ques-
tionable. A recent Cochrane review did not find any long-
term benefit of CS over a placebo at 6-month follow-up.7

With concerns regarding the long-term benefits of CS
mounting, attention has been directed at other injection
therapies that may offer longer term benefits. Platelet-
rich plasma (PRP) has become increasingly utilized as a
biologic option in the treatment of plantar fasciitis.35 Sim-
ilar to CS, PRP has strong anti-inflammatory properties,
but without known adverse effects on the plantar fascia
structure. PRP contains high levels of growth factors and
anti-inflammatory cytokines, which basic science studies
have shown to potentially ameliorate degenerative condi-
tions.3 While PRP has been shown to be beneficial for other
degenerative conditions, there is no consensus on its use for
plantar fasciitis.

The purpose of this study was to perform a meta-analysis
on the randomized controlled trials (RCTs) in the literature
to ascertain whether PRP or CS results in decreased pain
levels and improved patient outcomes in plantar fasciitis. It
was hypothesized that PRP would lead to decreased pain
levels and improved patient outcomes compared with CS.

METHODS

Search Strategy and Study Selection

Two independent reviewers (E.T.H., C.P.H.) performed a
literature search based on the PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses)
guidelines and reviewed the search results, with the senior
authors (E.T.H., Y.S., and J.G.K.) arbitrating in the event
of persistent disagreement.25 All studies in the Medline,
EMBASE, and the Cochrane Library databases were que-
ried from their inception to September 2019 using the fol-
lowing search algorithm: (plantar fasciitis OR plantar
fascia) AND (prp OR platelet-rich plasma OR autologous
blood OR autologous conditioned plasma OR ACP). The
titles and abstracts were reviewed, and potentially eligible
studies received a full-text review. In addition, the refer-
ence lists of all included studies and all literature reviews
found via the search were manually screened for additional
articles that met the inclusion criteria.

Eligibility Criteria

The inclusion criteria were as follows: (1) RCTs, (2) compar-
ison of PRP and CS, (3) equivalent baseline outcome mea-
sures, (4) published in a peer-reviewed journal, (5)
published in English or full translation freely available,
and (6) availability of full text of studies. The following
criteria were utilized as exclusion criteria: (1) nonrando-
mized studies, (2) retrospective studies, (3) studies that did
not directly compare PRP with CS, (4) nonclinical studies,
(5) review studies, and (6) studies with no full text available
or that were not published in English.

Data Extraction

All relevant information was collected by the 2 independent
reviewers. The level of evidence (LOE) was assessed using
the criteria from the Oxford Centre for Evidence-Based
Medicine.15 The quality of the included randomized studies
was assessed using the Cochrane Collaboration risk of bias
tool.11 Studies were considered to have a low risk of bias
when on every item of bias a “low risk” was scored. Studies
were considered to be moderate risk of bias when “high
risk” or “unsure risk” on 1 or 2 items of bias were scored.
Studies were considered to be high risk of bias when more
than 2 items were scored as “high risk” or “unclear risk.”

Outcomes Analyzed and Statistical Analysis

The primary outcome measure was the visual analog scale
(VAS) score for pain, and the secondary outcome measure
was the American Orthopaedic Foot and Ankle Society
(AOFAS) score. The outcome measures were reported at
1, 1.5, 3, 6, and 12 months, where possible. Statistical anal-
ysis was performed using Review Manager (RevMan Version
5.3; Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration). Heterogeneity between studies
was quantified using the I2 statistic.12 We chose an I2 value
of <25% to represent low heterogeneity and an I2 value of
>75% to indicate high heterogeneity. Fixed-effects models
were used. When range was given instead of a standard
deviation, the methods of Hozo et al16 were used to calculate
the standard deviation. Results were presented in terms of
mean difference (MD) for continuous outcomes, with a 95%
CI. A P value of < .05 was considered to be statistically
significant.

RESULTS

Literature Search

The initial literature search resulted in 278 total studies.
Once duplicates were removed, 215 studies were assessed
for eligibility and 15 full texts were reviewed. Nine clinical
trials with 479 patients were ultimately included in this
review (Figure 1).

Study and Patient Characteristics

There were 9 RCTs included (LOE 1), in which 239 patients
were treated with PRP and 240 were treated with
CS.2,18,19,26-28,30-32 Four studies (44%) were considered to
be at “low risk” of bias, whereas 5 (56%) were considered
“high risk” of bias. Of the studies that commented on the
PRP preparation systems used, each study reported using a
different system. Two studies (22%) did not report the sys-
tem they used. Only 1 study (11%) reported a measurement
to assure a minimum platelet concentration, and only 3
studies (33%) reported the leukocyte concentration
obtained from the preparation. Additionally, 7 (78%) stud-
ies2,18,19,27,30-32 reported that they used a local anesthetic at
the time of injection. Methylprednisolone was the most
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commonly utilized CS (n ¼ 4), followed by triamcinalone
utilized in 2 studies. Of note, just 2 studies (22%) utilized
ultrasound guidance for their injections.27,31

The study and patient characteristics are reported in
Table 1. The injection characteristics are reported in
Tables 2 and 3.

VAS Pain Score

At 1-1.5 months, there was a statistically significant differ-
ence in the VAS scores in favor of PRP (6 studies, 329
patients) (MD, –0.54; 95% CI, –0.90 to –0.18; I2 ¼ 89%;
P ¼ .004), as shown in Figure 2A.2,19,28,30-32 At 3 months,
there was a statistically significant difference in the VAS
scores in favor of PRP (7 studies, 409 patients) (MD, –0.62;
95% CI, –0.87 to –0.36; I2 ¼ 68%; P < .00001), as shown in
Figure 2B.2,18,19,28,30-32 At 6 months, there was a statisti-
cally significant difference in VAS scores in favor of PRP
(4 studies, 279 patients) (MD, –0.88; 95% CI, –1.19 to –0.57;

I2 ¼ 73%; P < .00001), as shown in Figure 2C.18,19,31,32 At
12 months, there was a statistically significant difference in
VAS scores in favor of PRP (2 studies, 139 patients) (MD,
–1.63; 95% CI, –2.95 to –0.30; I2¼ 0%; P ¼ .02), as shown in
Figure 2D.18,32

AOFAS Score

At 1 month, there was no statistically significant difference
in the AOFAS scores between the 2 treatment groups
(2 studies, 110 patients) (MD, 0.64; 95% CI, –3.39 to 4.67;
I2 ¼ 0%; P ¼ .76), as shown in Figure 3A.2,19 At 3 months,
there was no statistically significant difference in the
AOFAS scores between the 2 treatment groups (5 studies,
260 patients) (MD, 1.00; 95% CI, –1.09 to 3.10; I2 ¼ 64%;
P ¼ .35), as shown in Figure 3B.2,18,19,26,27 At 6 months,
there was a statistically significant difference in the
AOFAS scores in favor of PRP (3 studies, 180 patients)
(MD, 12.88; 95% CI, 9.94 to 15.82; I2 ¼ 93%; P < .00001),

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) study selection flow diagram. CS,
corticosteroid.
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as shown in Figure 3C.18,19,27 At 12 months, there was a
statistically significant difference in AOFAS scores in favor
of PRP (2 studies, 100 patients) (MD, 32.30; 95% CI, 28.80
to 35.80; I2 ¼ 95%; P < .00001), as shown in Figure 3D.18,27

Additionally, Monto27 found at 24 months that the PRP

group had significantly improved AOFAS scores compared
with the CS group.

Complications

There were no reported complications with either PRP or
CS injections in any of the included studies. Six of the stud-
ies specifically reported that there were no complica-
tions.2,18,19,30-32

DISCUSSION

The principal findings from the current study showed that
PRP significantly reduced plantar fasciitis pain when com-
pared with CS injection up to 6 months following treat-
ment. Additionally, at 6-month and 1-year follow-up, the
functional outcome scores were significantly improved in
the PRP group compared with the CS group.

Plantar fasciitis was previously thought to be purely an
inflammatory condition; however, recent evidence suggests

TABLE 1
Study Characteristicsa

Lead Author (Year) LOE Risk of Bias Number Treated With PRP Number Treated With CSs Follow-up, mo

Acosto-Olivo2 (2017) 1 Low 15 15 0.5, 1, 2, 3, 4
Jain18 (2015) 1 High 30 30 3, 6, 12
Jain19 (2018) 1 Low 40 40 1, 3, 6
Mahindra26 (2016) 1 Low 25 25 0.75, 3
Monto27 (2014) 1 High 20 20 3, 6, 12, 24
Omar28 (2012) 1 High 15 15 1.5
Sherpy30 (2012) 1 Low 25 25 1.5, 3
Tiwari31 (2013) 1 High 30 30 1, 3, 6
Ugurlar32 (2018) 1 High 39 40 1, 3, 6, 12, 24, 36

aCS, corticosteroid; LOE, level of evidence; PRP, platelet-rich plasma.

TABLE 2
Platelet-Rich Plasma (PRP) Injection Characteristicsa

Lead
Author (Year) PRP Preparation Kit

Platelet
Concentration

� 103
LR

or LP

PRP
Injection
Volume Centrifuge Time

Activating
Agent

Acosto-Olivo2

(2017)
Heraeus Megafuge (Fisher Scientific) N/R N/R 3 mL 10 min � 1800 RPM,

12 min � 3400 RPM
Calcium

gluconate
Jain18 (2015) GPS III (Biomet) N/R N/R 2.5 mL 15 min � 3200 RPM N/R
Jain19 (2018) Remi R-8C DX Laboratory

Centrifuge (Remi Electrotechnik)
N/R N/R 3 mL 10 min � 1300 RPM,

10 min � 3500 RPM
N/R

Mahindra26

(2016)
N/R N/R LR 2.5-3 mL 12 min � 3200 RPM None

Monto27 (2014) Accelerate Sport Platelet
Concentration System (Exactech)

N/R N/R 3 mL 12 min � 2400 RPM None

Omar28 (2012) Forma Scientific N/R N/R N/R 15 min � 3200 RPM,
12 � 3200 RPM

N/R

Sherpy30 (2012) N/R N/R LP N/R 15 min � 1800 RPM,
10 � 3500 RPM

N/R

Tiwari31 (2013) PRP Fast System (BIO) >1000 N/R 5 mL 15 min � 3200 RPM N/R
Ugurlar32 (2018) Arthrex ACP (Arthrex) N/R LP 5 mL 5 min � 1500 RPM N/R

aLP, leukocyte poor; LR, leukocyte rich; N/R, not reported; RPM, revolutions per minute.

TABLE 3
Corticosteroid (CS) Injection Characteristicsa

Lead Author (Year) CS Type CS Injection Volume

Acosto-Olivo2 (2017) Dexamethasone 8 mg
Jain18 (2015) Triamcinalone 40 mg
Jain19 (2018) Methylprednisolone 40 mg
Mahindra26 (2016) Methylprednisolone N/R
Monto27 (2014) Methylprednisolone 40 mg
Omar28 (2012) N/R N/R
Sherpy30 (2012) Triamcinalone 80 mg
Tiwari31 (2013) Methylprednisolone 40 mg
Ugurlar32 (2018) Betamethasone 40 mg

aN/R, not reported.
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primarily a degenerative pathology.23 This degeneration of
the plantar fascia is thought to be because of microtears,
which in turn contribute to recurrent inflammation, fur-
ther microtears, and a cycle of degenerative inflammation.
Histologically, plantar fasciitis demonstrates myxoid
degeneration, disorientation of collagen fibers, and collagen
necrosis similar to tendinopathy.23 While both PRP and CS
can decrease inflammation, PRP may be advantageous over
CS as it may modulate the plantar fascia degeneration
because of its biological regenerative properties. PRP
contains an abundance of growth factors and bioactive
cytokines, which are believed to influence healing by

augmenting cellular migration, improving cellular prolifer-
ation, promoting angiogenesis, and increasing matrix depo-
sition.3 This results in increasing fiber organization and
tensile strength in soft tissue.3 PRP also releases vascular
endothelial growth factor, which promotes angiogenesis and
may facilitate healing of degenerative condition by improv-
ing neovascularization and repair.14 By contrast, CS has no
such regenerative capacity, and consequently its effect will
be solely in reducing inflammation and thus is short-lived.

The current study demonstrated that the functional out-
comes at both 3- and 6-month follow-up were similar
between the 2 groups. At 12 months, the group treated with

Figure 2. Forest plots of VAS scores at (A) 1-1.5 months, (B) 3 months, (C) 6 months, and (D) 12 months. CS, corticosteroid; PRP,
platelet-rich plasma; VAS, visual analog scale.
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PRP had higher functional outcome scores. This improved
function may have been because of a combination of
decreased pain as indicated on the VAS and the regenera-
tive effects of the PRP. At the earlier follow-up time points,
both PRP and CS had similar effects, both acting as pri-
mary anti-inflammatory agents. Therefore, early time
points may result in similar outcomes. Over the course of
the 12-month follow-up, the potential regenerative effects
of PRP may have allowed for healing to occur, which could
explain the improved outcomes in the AOFAS score with the
longer follow-up. This is further substantiated by Monto,27

who reported improved AOFAS with PRP-treated plantar
fasciitis at a 24-month follow-up by comparison with
12-month follow-up. However, there are no long-term data
on PRP in treating plantar fasciitis, and it is unknown
whether these improved functional outcome results are
maintained in the long term.

The VAS score was significantly improved in favor of
PRP at all time points up to 6 months and 12 months in all
studies. This finding suggests that in the setting of plantar
fasciitis, PRP may be a potent pain moderator, although the

exact mechanism of its action on the plantar fascia is
unclear. To our knowledge, no study exists comparing the
effect of PRP and CS on inflammatory cytokines in plantar
fasciitis, and thus this remains of interest for further study.
However, preclinical studies6 have shown that PRP acts to
reduce interleukin-1, tumor necrosis factor, and other
inflammatory cytokines, thus reducing pain generators. It
is not unreasonable to speculate that such a mechanism
exists when injected into plantar fascia. Li et al24 utilized
ultrasound guidance for their injections, which have also
been shown to improve outcomes in the patients who
received CS injection therapies for plantar fasciitis. This
benefit may be increased when using PRP, as the ultra-
sound may allow for a more localized injection into the
damaged tissue and concentration of the regenerative
effect.

There are several potential downsides to using CS to
treat plantar fasciitis. It is a temporizing measure that may
reduce inflammation, but it does not treat the underlying
cause, thus recurrence may occur. Additionally, there are
several complications associated with CS use, including

Figure 3. Forest plots of AOFAS scores at (A) 1 month, (B) 3 months, (C) 6 months, and (D) 12 months. AOFAS, American
Orthopaedic Foot and Ankle Society; CS, corticosteroid; PRP, platelet-rich plasma.
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plantar fascia rupture and skin and fat pad atrophy. Kim
et al20 reported that plantar fascia rupture was observed in
2.4% of patients who received CS injections. There are no
known adverse effects other than initial local swelling and
transient pain with PRP injections. However, in the current
investigation, none of the included studies reported any
complications with either injection.

There was poor reporting on the cytological composi-
tion of the PRP used throughout the studies, with no
study measuring the platelet count and only 1 study
reporting a minimum concentration. The poor reporting
of the contents of PRP is not unique to plantar fasciitis.
Chahla et al5 found that the majority of orthopaedic
studies poorly report the PRP preparation methods, to
the extent that the studies would not be possible to
reproduce based on the methods described. Future stud-
ies should include standardized reporting measures on
PRP preparation. Additional studies should also focus
on the leukocyte concentration of the PRP, as previous
studies have shown that leukocyte-rich or leukocyte-poor
PRP preparations can have differing effects on various
pathologies, although no study has compared this in
plantar fasciitis.6,8,17,29 Leukocyte-poor PRP has been
shown in human rotator cuff tendons to promote normal
collagen synthesis and decrease inflammatory cytokines
to a greater extent than leukocyte-rich PRP.6 Similarly,
Yan et al34 found in a rabbit model for Achilles tendino-
pathy that leukocyte-poor PRP resulted in improved
healing rates on histological analysis and decreased cat-
abolic markers with polymerase chain reaction analysis.
However, Fitzpatrick et al10 found in a meta-analysis of
PRP for tendinopathy that leukocyte-rich PRP resulted
in a greater reduction in pain scores. The optimal timing
and number of PRP injections would also be of great
interest.

Limitations

The limitations inherent in the studies are present in this
meta-analysis. The follow-up in the studies was short, and
only 2 studies evaluated the outcomes at 1-year follow-up.
There was a significant heterogeneity and underreporting
with the AOFAS scores, which limited our conclusions
regarding functional outcome. There were differences in
the preparation methods of the PRP across each study and
a lack of reporting on PRP composition, which may further
contribute to this heterogeneity. The number of injections
and the volumes and composition represent a major con-
founding factor in the current literature with respect to
comparability between studies, and there were no data on
preinjection treatment or duration of symptoms. Several of
the studies did not report the randomization protocols and
have the potential for selection bias, and as such, they were
rated as having a high risk of bias according to the
Cochrane Collaboration tool. The main outcome scores used
(AOFAS and VAS scores) do not have a minimal clinically
important difference score for plantar fasciitis, and the
AOFAS score is not as discriminative as other outcome
scores. Additionally, the included studies did not report
on the athletic participation of the patients. All of the trials

were also small and have the potential to be underpowered.
Finally, there was no placebo control group, which would be
important to evaluate in a pathology that is often self-
resolving, and there were no data on postinjection physical
therapy, which may be important for healing/resolution of
symptoms.

Despite the inherent limitations of the current meta-
analysis, there is sufficient level 1 evidence to suggest a
recommendation of treatment. Using the previously
described recommendation protocol by Wright et al,33 the
current study can ascribe a grade A recommendation to the
use of PRP in the treatment of plantar fasciitis. No such
LOE can be ascribed to CS at this time.

CONCLUSION

In patients with chronic plantar fasciitis, the current clin-
ical evidence suggests that PRP may lead to a greater
improvement in pain and functional outcome as compared
with CS injections.

REFERENCES

1. Acevado JI, Beskin JL. Complications of plantar fascia rupture asso-

ciated with injections. Foot Ankle Int. 1998;19:91-97.

2. Acosto-Olivo C, Elizondo-Rodriguez J, Lopez-Cavazos R, Vilchez-

Cavazos F, Simental-Mendia M, Mendoza-Lemus O. Plantar

fasciitis—a comparison of treatment with intralesional steroids

versus platelet-rich plasma: a randomized, blinded study. J Am

Podiatr Med Assoc. 2017;107:490-496.

3. Baksh N, Hannon CP, Murawski CD, Smyth NA, Kennedy JG.

Platelet-rich plasma in tendon models: a systematic review of basic

science literature. Arthroscopy. 2013;29:596-607.

4. Buchbinder R. Clinical practice. Plantar fasciitis. N Engl J Med. 2004;

350:2159-2166.

5. Chahla J, Cinque ME, Piuzzi NS, et al. A call for standardization in

platelet-rich plasma preparation protocols and composition reporting:

a systematic review of the clinical orthopaedic literature. J Bone Joint

Surg Am. 2017;99:1769-1799.

6. Cross JA, Cole BJ, Spatny KP, et al. Leukocyte-reduced platelet-rich

plasma normalizes matrix metabolism in torn human rotator cuff ten-

dons. Am J Sports Med. 2015;43:2898-2906.

7. David JA, Sankarapandian V, Christopher PR, Chatterjee A, Macaden

AS. Injected corticosteroids for treating plantar heel pain in adults.

Cochrane Database Syst Rev. 2017;5:CD009348.

8. Dragoo JL, Braun HJ, Durham JL, et al. Comparison of the acute

inflammatory response of two commercial platelet-rich plasma sys-

tems in healthy rabbit tendons. Am J Sports Med. 2012;40:

1274-1281.

9. Dunn JE, Link CL, Felson DT, Crincoli MG, Keysor JJ, McKinlay JB.

Prevalence of foot and ankle conditions in multiethnic community

sample of older adults. Am J Epidemiol. 2004;159(5):491-498.

10. Fitzpatrick J, Bulsara M, Zheng MH. The effectiveness of platelet-rich

plasma in the treatment of tendinopathy: a meta-analysis of random-

ized controlled clinical trials. Am J Sports Med. 2017;45:226-233.

11. Higgins J, Green S. Cochrane handbook for systematic reviews of

interventions version 5.1.0.; 2011. http://handbook.cochrane.org/.

Accessed December 20, 2017.

12. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-

sistency in meta-analysis. BMJ. 2003;327:557-560.

13. Hill CL, Gill TK, Menz HB, Taylor AW. Prevalence and correlates of

foot pain in a population-based study: the North West Adelaide health

study. J Foot Ankle Res. 2008;1:2.

The Orthopaedic Journal of Sports Medicine PRP for Plantar Fasciitis—A Meta-analysis 7

http://handbook.cochrane.org/


14. Hosny N, Goubran F, BadrEldin Hasan B, Kamel N. Assessment of

vascular endothelial growth factor in fresh versus frozen platelet rich

plasma. J Blood Transfus. 2015:706903.

15. Howick J, Chalmers I, Glasziou P, et al. The Oxford 2011 Levels of

Evidence.” Oxford Centre for Evidence-Based Medicine; 2011.

http://www.cebm.net/index.aspx?o¼5653. Accessed December

20, 2017.

16. Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and variance

from the median, range, and the size of a sample. BMC Med Res

Methodol. 2005;5:5-13.

17. Hurley ET, Lim Fat D, Moran CJ, Mullett H. The efficacy of platelet-rich

plasma and platelet-rich fibrin in arthroscopic rotator cuff repair: a

meta-analysis of randomized controlled trials. Am J Sports Med.

2019;47(3):753-761.

18. Jain K, Murphy PN, Clough TM. Platelet rich plasma versus cortico-

steroid injection for plantar fasciitis: a comparative study. Foot

(Edinb). 2015;25:235-237.

19. Jain SK, Suprashant K, Kumar S, Yadav A, Kearns SR. Comparison of

plantar fasciitis injected with platelet-rich plasma vs corticosteroids.

Foot Ankle Int. 2018;39(7):780-786.

20. Kim C, Cashdollar MR, Mendicino RW, Catanzariti AR, Fuge L. Inci-

dence of plantar fascia ruptures following corticosteroid injection.

Foot Ankle Spec. 2010;3:335-337.

21. Knobloch K, Yoon U, Vogt PM. Acute and overuse injuries correlated

to hours of training in master running athletes. Foot Ankle Int. 2008;29:

671-676.

22. Lareau CR, Sawyer GA, Wang JH, DiGovanni CW. Plantar and medial

heel pain: diagnosis and management. J Am Acad Orthop Surg. 2014;

22:372-380.

23. Lemont H, Ammirati KM, Usen N. Plantar fasciitis: a degenerative

process (fasciosis) without inflammation. J Am Podiatr Med Assoc.

2003;93:234-237.

24. Li Z, Xia C, Yu A, Qi B. Ultrasound- versus palpation-guided injection

of corticosteroid for plantar fasciitis: a meta-analysis. PLoS One.

2014;9:e92671.

25. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for

reporting systematic reviews and meta-analyses of studies that

evaluate health care interventions: explanation and elaboration. PLoS

Med. 2009;6:e1000100.

26. Mahindra P, Yamin M, Selhi HS, Singla S, Soni A. Chronic plantar

fasciitis: effect of platelet-rich plasma, corticosteroid, and placebo.

Orthopedics. 2016;39:e285-e289.

27. Monto RR. Platelet-rich plasma efficacy versus corticosteroid injec-

tion treatment for chronic severe plantar fasciitis. Foot Ankle Int. 2014;

35:313-318.

28. Omar AS, Ibrahim ME, Ahmed AS, Said M. Local injection of autolo-

gous platelet rich plasma and corticosteroid in treatment of lateral

epicondylitis and plantar fasciitis: randomized clinical trial. Egypt

Rheum. 2012;34:43-49.

29. Rubio-Azpeitia E, Bilbao AM, Sanchez P, Delgado D, Andia I. The

properties of 3 different plasma formulations and their effects on ten-

dinopathic cells. Am J Sports Med. 2016;44:1952-1961.

30. Sherpy NA, Hammad MA, Hagrass HA, Samir H, Abu-ElMaaty SE,

Mortada MA. Local injection of autologous platelet rich plasma com-

pared to corticosteroid treatment of chronic plantar fasciitis patients:

a clinical and ultrasonographic follow-up study. Egypt Rheum. 2012;

38:247-252.

31. Tiwari M, Bhargava R. Platelet rich plasma therapy: a comparative

effective therapy with promising results in plantar fasciitis. J Clin

Orthop Trauma. 2013;4:31-35.

32. Ugurlar M, Sönmez MM, Ugurlar OY, Adiyeke LM, Yidldirim H, Eren

OT. Effectiveness of four different treatment modalities in the treat-

ment of chronic plantar fasciitis during a 36-month follow-up period:

a randomized controlled trial. J Foot Ankle Surg. 2018;57(5):

913-918.

33. Wright JG, Einhorn TA, Heckman JD. Grades of recommendation.

J Bone Joint Surg Am. 2005;87:1909-1910.

34. Yan R, Gu Y, Ran J, et al. Intratendon delivery of leukocyte-poor

platelet-rich plasma improves healing compared with leukocyte-rich

platelet-rich plasma in a rabbit Achilles tendinopathy model.

Am J Sports Med. 2017;45:1909-1920.

35. Zhang JY, Fabricant PD, Ishmael CR, Wang JC, Petreigliano FA,

Jones KJ. Utilization of platelet-rich plasma for musculoskeletal inju-

ries: an analysis of current treatment trends in the United States.

Orthop J Sports Med. 2016;4:2325967116676241.

8 Hurley et al The Orthopaedic Journal of Sports Medicine

http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


