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Abstract: Platelet-Rich Plasma (PRP) injection has become a desirable alternative to Partial Plantar
Fasciotomy (PPF) surgery and steroid injection for patients with chronic plantar fasciitis (CPF) due to
its potential for shorter recovery times, reduced complications, and similar activity scores. As such,
we compared PRP treatment to PPF surgery in patients with CPF. Between January 2015 and January
2017, patients were randomly divided into two groups, a PRP treatment group, and a PPF group. All
procedures were performed by a single foot and ankle fellowship-trained specialist surgeon. Visual
Analog Score (VAS) and Roles-Maudsley Scale (RM) were collected during the preoperative visit and
3, 6, and 12 months postoperatively. The patients were also closely followed by a physiotherapist.
There were 16 patients in each group after four patients refused to participate. Patients in the PPF
had low Roles-Maudsley Scale (RM) scores compared to the PRP group one-year after treatment
(3.77 vs. 2.72, p < 0.0001). Both procedures showed a reduction in RM scores during the follow-up
year (9 to 1.62 for PPF and 8.7 to 2.4 for PRP). There was no significant change in VAS pain between
the two groups (p = 0.366). Patients treated with PRP injection reported a significant increase in
their activity scores, shorter recovery time, and lower complication rates compared to PPF treatment.
Moreover, with respect to existing literature, PRP may be as efficient as steroid injection with lower
complication rates, including response to physical therapy. Therefore, PRP treatment may be a viable
option before surgery as an earlier line treatment for CPF. Level of Clinical Evidence: II.

Keywords: platelet-rich injection; chronic plantar fasciitis; steroid injection; partial plantar fasciotomy

1. Introduction

Chronic Plantar Heel Pain (CHPN) is one of the most common foot disorders encoun-
tered by physicians in their clinics, accounting for approximately 15% of all foot complaints
in the adult population., while Plantar Fasciitis (PF) has been amongst the leading causes
of CHPN. Although Plantar Fasciitis is multifactorial in nature, microruptures have been
described as a dominant contributing factor to pain due to collagen necrosis and fibro-
fatty tissue formation [1]. In addition to microruptures, other risk factors for PF include
obesity, decreased ankle dorsiflexion, heel spurs, anatomical variations such as cavus
foot, inadequate supporting shoes, and occupational limitations that require prolonged
standing [1,2].

Plantar fasciitis can be divided into three groups according to the onset of pain: Acute
PF (4–6 weeks), Sub Acute PF (6–12 weeks) and Chronic PF (>3 months). Chronic Plantar
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Fasciitis (CPF) can be further divided into the refectory and recalcitrant periods, with the
latter consisting of symptoms presiding more than six months without improvement after
appropriate treatment [3]. PF is most commonly diagnosed clinically or using Ultra Sound
(US) imaging that may show hypoechoic fascia and increased thickness (>4.5 mm) [4].
Ninety percent of the patients will respond well to conservative treatment within nine
months from the first onset of pain [5]. Some of the most readily used conservative
treatments described in the literature include; physical therapy, orthotic devices, splitting
and walking casts, oral Nonsteroidal Anti-Inflammatory Drugs (NSAID), corticoid steroids
injection, shock wave therapy and Platelet-Rich Plasma (PRP) injection. Usually, surgical
intervention such as Partial Plantar Fasciotomy (PPF) is considered when conservative
treatment fails. Although surgical intervention has yielded good postoperative outcomes
(83–89% success rate), surgery can also come with certain postoperative risks [6].

Platelets-Rich Plasma (PRP) injection, also known as pure PRP (P-PRP) injection, is
an emerging therapy to treat persistent joint inflammation through anti-inflammatory
vascularization as well as angiogenesis derived from platelets [7–12]. In this randomized,
prospective study, we sought to compare PRP injection versus PPF for patients with
recalcitrant CPF in terms of patient-reported functional and pain outcome measurements.
In addition, we hypothesized that PRP treatment would have comparable functional
outcomes and pain levels compared to PPF for recurrent CPF.

2. Methods

After approval from the local institutional review board, we performed a prospective
cohort study from a single institution. From January 2015 to January 2017, patients were
randomly divided into two groups consisting of 16 patients per group for each treatment
modality. Patients in group one were treated with a PRP injection while patients in group
two were treated with a partial plantar fasciotomy (PPF) surgery, with all procedures
performed by a single foot and ankle fellowship-trained specialist surgeon. All the patients
were briefed about the study’s randomization process and consented to the different
procedures. Only after the patient was admitted to the hospital and before taking him
to the operating room did the surgeon open a sealed envelope given by the research
coordinator allocating the patient to one of the two procedures. A posthoc power analysis
was performed to determine the appropriate sample size based on the change in Roles-
Maudsley Scale (RM) from pretreatment to post-treatment time points. The RM scale is
a subjective four-point assessment of pain and limitations of activity with 1 = excellent
result with no symptoms following treatment and 4 = poor, symptoms identical or worse
than pretreatment [13]. Inclusion criteria mandated that all patients would be diagnosed
clinically for recurrent CPF following conservative treatment, which includes stretching,
chiropractic therapy, strengthening, orthotics, and acupuncture for at least 3 months prior
to the PRP treatment. Patients were excluded if they had been previously treated with local
PRP injection for CPF, underwent previous ankle or foot surgery, received local steroids
injection within the last six months, or had other foot pathologies such as fractures, arthritis,
or bursitis (Figure 1). Additional exclusion criteria included patients diagnosed with CPF
but failed to achieve a minimum of 3 months of conservative treatment and patients who
encountered trauma after the treatment or were suspected of benefiting from secondary
gain (i.e., active lawsuit). (Figure 2). The patient selection process is included (Figure 3).

In addition, the surgeon assessed each patient using the Visual Analog Score (VAS)
before and after the treatment and assessed at 3,6 and 12 months after interventions at the
outpatient clinic. The visual analog scale (VAS) is a continuous subjective measurement for
acute and chronic pain comprised of a horizontal or vertical line ranging from no pain to
extreme/worse pain, which can also be quantified by ascending numbers from 0 to 10 or
100 [14].
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These patient-reported outcome scores were used due to their well-established repu-
tation and widespread use [13,14]. Before being treated, the patients were examined and
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evaluated, looking at their general appearance, heel tenderness, pain, foot shape and arch-
ing, and other possible pathologies. Chronic plantar fasciitis was typically diagnosed based
on clinical findings and the use of ultrasound (per our long-standing hospital protocol). A
diagnosis was made if the ultrasound demonstrated increased thickness above 4 mm of the
plantar fascia after excluding other foot pathologies such as arthritis, bursitis, and fractures.
Though the Gastrocnemius contracture and range of motion were also assessed, it was
decided not to include it in the study due to previous treatments and a lack of comparative
baseline information. Hence, we felt this type of information might have a detrimental
effect on the results.

3. PRP Injection Technique

The PRP was prepared and produced in the outpatient clinic and injected in the same
setting. First, 60 mL of venous blood was taken from each patient and mixed into a tube
containing 11 mL of Estar Tropocell ®. Next, the tube was centrifuged in 250 g, 15 RPM/RCF
(*100) for 10 min, using the Rotofix 32A Hettich centrifuge without a supplementary
activation agent. As a result, the blood was divided into its basic components (low cell
plasma, platelet, red blood cell), and 4 cc of the upper layer containing the Plasma. The
platelets were harvested using a sterile vacuumed polypropylene cone tubes. In order to
avoid activation and dilution of the PRP, there was no use of anesthesia prior to the tissue
encounter. At that point, a single ultrasound-guided PRP injection was injected into the
insertion of the plantar fascia at the anterior-middle aspect of the heel [15].

4. Partial Medial Fasciotomy Surgical Technique

Local skin sterilization and light sedation preceded the surgery followed by an ankle
block. A partial medial fasciotomy was performed by a foot and ankle specialist. The
plantar fascia was palpated medially and distally to the calcaneal spur, followed by an
oblique incision of 3 cm and a blunt dissection to separate the plantar fascia from the sur-
rounding subcutaneous fat. The fascia was then fully dissected through a small transverse
stab incision 3 cm in length just distal to the calcaneal fat pad, which minimizes scarring
since it is in line with the skin tension lines. The digits were dorsiflexed, and one-third of
the medial plantar fascia was released. At the end of the procedure, the medial fascia was
plucked to verify adequate release. The skin was then closed using non-absorbable sutures.

5. Post-Treatment Rehabilitation and Evaluation

All patients in both groups received the same post-treatment protocol regardless of the
procedure, except for heel-raising insoles that were not allowed in the plantar fasciotomy
group. The post-treatment protocol included: ice compression therapy for the first 24 h,
immediate weight-bearing and eccentric calf starching exercises as tolerated, and heel-
raising insoles in the PRP group that was dictated by the surgeon and physiotherapist [5]. In
addition, physical therapy was instituted immediately after the procedure for a minimum
of two weekly sessions for 6 weeks. The immediate postoperative treatment focused on
restoring the passive range of motion and Achilles tendon lengthening, followed by active
motion with gradual advancement to strengthening exercises.

All patients were evaluated in the outpatient clinic at two weeks, three months, six
months, and 1-year postoperatively. The foot and ankle surgeon performed a clinical
examination, including the patient outcome measurements and a complete evaluation by
the physiotherapist.

6. Statistical Analysis

The statistical data was processed using an Excel 2013 file (version 15.0, Windows 10). The
statistical analysis was performed using Fisher exact tests for categorical variables, Chi-squared
test, and Mann–Whitney non-parametric test at a significance level of p-value < 0.05 as one-
sided tests. Continuous variables were expressed as a mean and standard deviation, and
nominal variables were expressed by numbers and percentages. Statistical analysis was
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performed using IBM Statistical Package for the Social Sciences (SPSS) Statistics, version 25 for
Windows (SPSS, Chicago, IL, USA).

7. Results

Between January 2015 and January 2017, forty-two patients with CPF were treated,
out of which 36 met the inclusion criteria. As previously explained, the patients were
randomly divided into two equal-sized groups. This included 18 patients in PPF group
and 18 patients in the PRP group. Four of the 36 patients initially included in the study
refused to participate, leaving 16 patients in each group. The power analysis demonstrated
that 10 participants in each group would contribute to a power of 0.80 based on the change
in the RM scale from preoperative to postoperative measurement in each group. The mean
age of patients was 47.1 (±14.4) years and 54.7 (±14) years in the PPF and PRP group,
respectively, with no significant difference (p = 0.156). The average days from first clinic
visit until treatment were the same in both groups (23.00 vs. 23.75). The groups also had
similar ratios of males to females (10:8 vs. 9:7, p = 0.84) in the respective groups.

In order to assess the patient’s function and pain levels, we used Visual Analog Score
(VAS) for pain evaluation and Roles-Maudsley Scale (RM) for function evaluation. As
shown in Table 1, both procedures demonstrated a reduction in pain 3 months after the
treatment and consistently low pain scores during the follow-up year (9 to 1.62 for PPF and
8.7 to 2.4 for PRP). However, there was no significant change in VAS pain between the two
groups (p = 0.366).

Table 1. Visual Analog Score (VAS) between PRP to PPF treatments.

Pain Score Pretreatment 3-Month
Post-Treatment

6-Month
Post-Treatment

12-Month
Post-Treatment

PFP 9 ± 1.7 2.38 ± 3.5 1.77 ± 1 1.62 ± 1
PRP 8.7 ± 1.6 3.47 ± 2.3 2.8 ± 2.7 2.4 ± 2.8

p-value 0.399 0.179 0.541 0.366
p-value refers to the comparison between PRP to PFP in each time category. VAS—Visual Analog Scale.
PPF—Partial Plantar Fasciotomy. PRP—Platelets-Rich Plasma.

We also found a significant difference between the two groups regarding the RM score,
the PPF procedure reduced the functionality scores from 3.77 to 2.08 during the sequential
year. In addition, there was a significant difference in terms of change from preoperative to
postoperative RM score, favoring the PRP group (−1.69 vs. −0.28, p < 0.0001).

On the other hand, PRP treatment showed improvement in the activity scores in that
same period (3.00 to 2.72). In general, it appears to be that before treatment, the patients
who proceeded to PPF had better functionality scores compared to the PRP group and
lower functionality scores one-year after treatment (3.77 vs. 2.72, p < 0.0001) (Table 2).

Table 2. Roles-Maudsley Scale (RM) between PRP to PPF treatments.

RM Before Treatment 3-Moth
Post-Treatment

6-Month
Post-Treatment

12-Month
Post-Treatment

Change from
Preop to Postop

PPF 2.08 3.38 3.69 3.77 −1.69
PRP 3.00 2.64 2.64 2.72 −0.28

p-value <0.0001 0.002 <0.0001 <0.0001 <0.0001

p-value refers to the comparison between PRP to PPF in each time category. RM—Roles-Maudsley Scale.
PPF—Partial Plantar Fasciotomy. PRP—Platelets-Rich Plasma.

Furthermore, we found that the average recovery duration which was measured
as a response to physical therapy, was10.2 months vs. 37.2 in the PRP and PPF groups,
respectively (p = 0.002).
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8. Discussion

PRP has expanded as a form of treatment for chronic plantar fasciitis even in compari-
son to other more established treatments such as steroid injection and surgical intervention,
which have been widely discussed in the literature for several years [16,17]. Ragab et al.
and Ang et al. showed the effectiveness of intralesional steroid injection in treating CPF.
However, they found it mainly has a short-term pain relief effect, lasting 4 to 8 weeks
compared to PRP, which was shown to provide pain relief up to several years [18,19].
Ang et al. also reported on the complications of intralesional steroid injection such as
infections, plantar fascia rupture, and heel fat pad atrophy accompanied with pain due to
avascular necrosis [20]. Of note, these complications were not observed with PRP injection.

Surgical intervention (i.e., PPF) is another treatment option for plantar fasciitis that
can provide pain relief and decreased postoperative morbidity at the expense of allocated
time in the operating room. Samm arco et al. described postoperative complications
after a surgical intervention, such as biomechanical instability, surgical wound and suture
infection, weight-bearing restrictions, and prolonged absence from work [21]. In the
current study, PRP showed more significant pain reduction and functional outcomes, not
to mention the burden and repercussions of undergoing surgical intervention. These
findings are similar to the recently published randomized control study by Shetty et al.
and the randomized controlled trials meta-analysis by Ling et al. [22,23]. Although direct
comparison between these two treatment methods is not widespread throughout the
literature, there is cumulative evidence to support the overall effectiveness of PRP, and a
strong validation of the current study’s results [18,19]. It is also consistent with our results
showing that the average recovery duration, defined as a response to physical therapy, was
10.2 months in the PRP group vs. 37.3 months in the PFP group [24].

One study in the literature that directly compared PRP treatment and PPF procedure
in a nature akin to us. Othman et al. compared 27 patients who received PRP injections and
23 patients who were treated by Endoscopic Plantar Fasciotomy (EPF). The authors found
significant improvements in both groups regarding VAS pain and Orthopedic Foot and
Ankle Society Score (AOFAS). However, they did not find a significant difference between
the two groups in any of the outcome measurements as we did in our study (RM scale-
3.77 for PPF vs. 2.72 for PRP, p < 0.0001) [14]. In addition, the inclusion criteria differed
from ours and included patients with CPF after a minimum period of 6 months with no
response to conservative treatment. In the current study, the thickness of the plantar fascia
was quantified using a US machine, with a threshold of a minimum of 4.5 mm thickness.

Several recent randomized controlled trials showed superiority of PRP over local
injections in plantar fasciitis, in terms of pain relief and function in comparison to steroid
injection [21,25,26]. Akşahin et al. reported on 60 patients who were treated with PRP
injections and 40 mg Methylprednison injections for plantar fasciitis. The authors found
no significant differences in VAS scores (3.4 vs. 3.93) at six months postoperatively [11].
In a prospective randomized study by Monto et al. comparing 40 patients with chronic
plantar fasciitis who underwent either PRP or steroid injections. They found that PRP
was more effective and durable over time than cortisone injection, using the Orthopedic
Foot and Ankle Society Score (AOFAS) [12]. Another study by Jain et al. found that VAS,
RM, and AOFAS scores were higher in the PRP group compared to steroid injection at
12-month follow-up postoperatively. Overall, recent studies have shown favorable results
for PRP treatment over local steroid injection with improved efficacy in terms of functional
score, activity score, pain reduction, and lower complication rates compared to steroid
injection. These results are consistent with this study’s results, further validating its place
in the literature.

9. Limitations

This study has several limitations, such as a relatively small cohort of patients and
only one year of follow-up. However, the study benefits from a prospective analysis of
prospectively collected data. In addition, though the PRP treatment was discussed and
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compared to local steroid injection according to the existing literature, the study lacks a third
control group treated with steroid injection. Furthermore, the study was underpowered
to observe differing complication rates between groups or to track changes in the plantar
fascia using a US or MRI. However, our aim remained to compare patient-reported outcome
scores in manners of pain and activity. Moreover, we did not guarantee that each PRP
treatment was of equal concentrations of cytokines and growth factors collected in each
sample, which could have introduced a bias but we are confident in our laboratory’s PRP
technique to maximize the homogeneity of the samples. Finally, the patient populations
maintained similar demographics and time from first visit until treatment, even though the
cohorts were randomly selected, preserving the integrity of the patient selection process.

10. Conclusions

This study demonstrates that Platelet-Rich Plasma (PRP) treatment is a relatively
safe and efficient treatment for chronic fasciitis compared to surgical intervention. In this
current study, PRP demonstrated comparable pain reduction and functional outcomes
with less potential complications, including response to physical therapy, that may arise
with surgical intervention. Different types of PRP should further be examined in order to
understand the effectiveness in treating CPF. In conclusion, we believe that PRP should be
considered a viable option prior to surgical intervention.
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corticosteroids and platelet-rich Plasma (PRP) for the treatment of plantar fasciitis. Arch. Orthop. Trauma Surg. 2012, 132, 781–785.
[CrossRef] [PubMed]

12. Monto, R.R. Platelet-rich plasma efficacy versus corticosteroid injection treatment for chronic severe plantar fasciitis. Foot Ankle
Int. 2014, 35, 313–318. [CrossRef] [PubMed]

13. Assad, S.; Ahmad, A.; Kiani, I.; Ghani, U.; Wadhera, V.; Tom, T.N. Novel and conservative approaches towards effective
management of plantar fasciitis. Cureus 2016, 8, e913. [CrossRef] [PubMed]

14. Hawker, G.A.; Mian, S.; Kendzerska, T.; French, M. Measures of adult pain: Visual analog scale for pain (vas pain), numeric rating
scale for pain (nrs pain), mcgill pain questionnaire (mpq), short-form mcgill pain questionnaire (sf-mpq), chronic pain grade scale
(cpgs), short form-36 bodily pain scale (sf-36 bps), and measure of intermittent and constant osteoarthritis pain (icoap). Arthritis
Care Res. 2011, 63, S240–S252.

15. Carofino, B.; Chowaniec, D.M.; McCarthy, M.B.; Bradley, J.P.; Delaronde, S.; Beitzel, K.; Cote, M.P.; Arciero, R.A.; Mazzocca, A.D.
Corticosteroids and local anesthetics decrease positive effects of platelet-rich Plasma: An in vitro study on human tendon cells.
Arthrosc. J. Arthrosc. Relat. Surg. 2012, 28, 711–719. [CrossRef]

16. Othman, A.M.A.; Hegazy, I.H.A. Endoscopic plantar fasciotomy versus injection of platelet-rich Plasma for resistant plantar
fasciopathy. J. Orthop. 2015, 12, S176–S181. [CrossRef] [PubMed]

17. Tahririan, M.A.; Motififard, M.; Tahmasebi, M.N.; Siavashi, B. Plantar fasciitis. J. Res. Med. Sci. Off. J. Isfahan Univ. Med. Sci. 2012,
17, 799.

18. Ragabm, E.M.S.; Othman, A.M.A. Platelets rich plasma for treatment of chronic plantar fasciitis. Arch. Orthop. Trauma Surg. 2012,
132, 1065–1070. [CrossRef] [PubMed]

19. Ang, T.W.A. The effectiveness of corticosteroid injection in the treatment of plantar fasciitis. Singap. Med. J. 2015, 56, 423.
[CrossRef] [PubMed]

20. Sammarco, G.J.; Helfrey, R.B. Surgical treatment of recalcitrant plantar fasciitis. Foot Ankle Int. 1996, 17, 520–526. [CrossRef]
[PubMed]

21. Shetty, S.H.; Dhond, A.; Arora, M.; Deore, S. Platelet-rich plasma has better long-term results than corticosteroids or placebo for
chronic plantar fasciitis: Randomized control trial. J. Foot Ankle Surg. 2019, 58, 42–46. [CrossRef] [PubMed]

22. Ling, Y.; Wang, S. Effects of platelet-rich Plasma in the treatment of plantar fasciitis: A meta-analysis of randomized controlled
trials. Medicine 2018, 97, e12110. [CrossRef] [PubMed]

23. Davis, P.F.; Severud, E.; Baxter, D.E. Painful heel syndrome: Results of nonoperative treatment. Foot Ankle Int. 1994, 15, 531–535.
[CrossRef]

24. Martinelli, N.; Marinozzi, A.; Carnì, S.; Trovato, U.; Bianchi, A.; Denaro, V. Platelet-rich plasma injections for chronic plantar
fasciitis. Int. Orthop. 2013, 37, 839–842. [CrossRef] [PubMed]

25. Khurana, A.; Dhankhar, V.; Goel, N.; Gupta, R.; Goyal, A. Comparison of midterm results of Platelet Rich Plasma (PRP) versus
Steroid for plantar fasciitis: A randomized control trial of 118 patients. J. Clin. Orthop. Trauma 2021, 13, 9–14. [CrossRef]

26. Vahdatpour, B.; Kianimehr, L.; Moradi, A.; Haghighat, S. Beneficial effects of platelet-rich plasma on improvement of pain severity
and physical disability in patients with plantar fasciitis: A randomized trial. Adv. Biomed. Res. 2016, 5, 179. [PubMed]

http://doi.org/10.1016/j.jsams.2006.02.004
http://www.ncbi.nlm.nih.gov/pubmed/16584917
http://doi.org/10.1186/1471-2474-8-36
http://doi.org/10.1053/j.jfas.2018.02.004
http://www.ncbi.nlm.nih.gov/pubmed/30037710
http://doi.org/10.1148/radiology.201.1.8816554
http://www.ncbi.nlm.nih.gov/pubmed/8816554
http://doi.org/10.1007/s00264-013-2022-2
http://www.ncbi.nlm.nih.gov/pubmed/23959221
http://doi.org/10.1016/S1067-2516(00)80003-4
http://www.ncbi.nlm.nih.gov/pubmed/10949800
http://doi.org/10.1097/MD.0000000000008475
http://www.ncbi.nlm.nih.gov/pubmed/29095303
http://doi.org/10.1007/s00264-017-3470-x
http://doi.org/10.1016/j.foot.2013.06.002
http://doi.org/10.1016/j.foot.2015.08.006
http://doi.org/10.1007/s00402-012-1488-5
http://www.ncbi.nlm.nih.gov/pubmed/22399039
http://doi.org/10.1177/1071100713519778
http://www.ncbi.nlm.nih.gov/pubmed/24419823
http://doi.org/10.7759/cureus.913
http://www.ncbi.nlm.nih.gov/pubmed/28083457
http://doi.org/10.1016/j.arthro.2011.09.013
http://doi.org/10.1016/j.jor.2015.10.015
http://www.ncbi.nlm.nih.gov/pubmed/27047220
http://doi.org/10.1007/s00402-012-1505-8
http://www.ncbi.nlm.nih.gov/pubmed/22555761
http://doi.org/10.11622/smedj.2015118
http://www.ncbi.nlm.nih.gov/pubmed/26311907
http://doi.org/10.1177/107110079601700902
http://www.ncbi.nlm.nih.gov/pubmed/8886777
http://doi.org/10.1053/j.jfas.2018.07.006
http://www.ncbi.nlm.nih.gov/pubmed/30448183
http://doi.org/10.1097/MD.0000000000012110
http://www.ncbi.nlm.nih.gov/pubmed/30212938
http://doi.org/10.1177/107110079401501002
http://doi.org/10.1007/s00264-012-1741-0
http://www.ncbi.nlm.nih.gov/pubmed/23250352
http://doi.org/10.1016/j.jcot.2020.09.002
http://www.ncbi.nlm.nih.gov/pubmed/28028519

	Introduction 
	Methods 
	PRP Injection Technique 
	Partial Medial Fasciotomy Surgical Technique 
	Post-Treatment Rehabilitation and Evaluation 
	Statistical Analysis 
	Results 
	Discussion 
	Limitations 
	Conclusions 
	References

