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ABSTRACT

Objectives: The objectives of this study were as follows: (1) Assess the impact of a single dose of platelet-rich plasma (PRP) injection on visual analog
scale (VAS) scores for heel pain. (2) Evaluate the functional outcome scores following PRP treatment for chronic plantar fasciitis. (3) Measure
and confirm the restoration of plantar fascia thickness through ultrasound (USG) assessments. (4) Determine the safety and viability of local PRP
injection as a treatment option for individuals with chronic plantar fasciitis.

Methods: This hospital-based prospective case series, spanning January 2019 to January 2020, enrolled 40 participants aged 25-65 with unilateral,
persistent plantar fasciitis resistant to conservative treatment. Exclusion criteria included BMI 230, various pathologies, and recent injections. Ethical
clearance was obtained, and participants received autologous PRP injections, with ultrasound measuring plantar fascia thickness. Post-injection,
patients were monitored for adverse reactions, initiated stretching exercises, and progressed to weight-bearing activities after 6 weeks.

Results: The study cohort, averaging 45 years (standard deviation [SD] 7.7), primarily comprised females with the right-foot prevalence. Symptom
duration averaged 20 weeks (SD 4.5). Pre-injection VAS scores (6.7+1.2) significantly improved at 6 weeks (2.9+0.6) and 12 weeks (2.0+0.9) post-PRP
injection (p<0.001). Plantar fascia thickness reduced from 5.1 mm (SD 0.6) to 4.1 mm (SD 0.5) at 12 weeks (p<0.001) and regular foot thickness:
3.7 mm (SD 0.5).

Conclusion: The study reveals that a singular PRP injection brings about substantial and clinically meaningful enhancements in heel pain, functional
outcomes, and the restoration of plantar fascia thickness, supported by ultrasound measurements. This underscores local PRP injection as a viable
and safe therapeutic choice for those grappling with chronic plantar fasciitis.
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INTRODUCTION evaluate the efficacy of a single local injection of PRP in treating
plantar fasciitis. The uniqueness of this study lies in its utilization of
USG measurements of plantar fascia thickness as an outcome measure,
an aspect scarcely explored in existing literature. The null hypothesis

under examination is that PRP injection does not significantly impact

Plantar fasciitis, a common cause of foot and heel pain in adults, often
affects individuals bilaterally. While the condition is most prevalent
between the ages of 40 and 60, athletes [1] may experience an earlier
peak. The focal point of pain is at the origin of the plantar fascia on the

medial calcaneal tuberosity. The etiology of plantar fasciitis is complex
and not fully understood, with recognized risk factors including obesity,
poor foot and ankle biomechanics, flat feet, prolonged standing,
jumping, running, and inappropriate footwear. In addition, plantar
fasciitis can manifest independently or be linked to systemic diseases
such as seronegative spondyloarthropathies [2-6].

Numerous therapeutic approaches exist, but the available evidence
lacks consensus on a definitive management strategy for plantar
fasciitis. While corticosteroid injections have demonstrated short-term
efficacy, they come with various local and systemic adverse effects [7,8],
prompting a search for alternative treatments.

One such alternative is the injection of autologous platelet-rich plasma
(PRP), based on its growth factors and cytokines content, that could
potentially enhance the local healing process [9]. Notably, PRP injections
are considered safer than steroid injections due to the absence of
significant side effects. Existing studies have shown promising results,
prompting the need for further investigation.

This prospective case series adopts the visual analog scale (VAS) for
heel pain, functional outcome scores, and ultrasonographic (USG)
measurement of plantar fascia thickness as outcome measures to

the outcome of plantar fasciitis management.

METHODS

This study, conducted at a hospital, employed a prospective case series
design spanning from January 2019 to January 2020. The
inclusion criteria encompassed individuals aged 25-65 who
presented with unilateral heel pain or morning pain on the first
step, alleviated by unloading. Participants were diagnosed with
unilateral plantar fasciitis, persisting for at least 6 months, with
symptoms showing resistance to improvement despite conservative
treatment.
Exclusion criteria were defined to exclude individuals with a BMI of 30
or higher, bilateral plantar fasciitis, nerve-related pathologies, Achilles
tendinitis or tendinosis, rheumatoid arthritis, ankylosing spondylitis,
local infection, gout, pregnancy or breastfeeding, metastatic disease,
complex regional pain syndrome, bony spurs evident on plain
radiographs, a history of intralesional injection in the past 6 months for
the same condition, prior foot surgery, and those unwilling to provide
consent or participate in follow-up.

After ensuring that patients met the specified inclusion and exclusion
criteria, 40 participants were enrolled in the study. After obtaining
ethical clearance, a comprehensive explanation of the methodology
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was provided to all patients, and their informed, written consent was
obtained. The evaluation of patients included assessing foot pain and
disability using questionnaires such as the visual analog pain score;
these assessments were conducted before the PRP injection and at
6 and 12 weeks post-injection to track changes in functional status.

To evaluate the response of the plantar fascia to the PRP injection,
the thickness of the plantar fascia at its origin was measured using
ultrasound (USG) at 2-time points: pre-injection and at 12 weeks
post-injection. The PRP used in the study was prepared by centrifuging
30-35 mL of the patient’s blood collected through sterile venipuncture
with the specific method. Under aseptic precautions, all patients
received a three cc autologous PRP injection into the origin of the plantar
fascia using the peppering technique for an expansive zone of delivery.
Following the injection, patients were monitored for 30 minutes for
adverse reactions and then allowed weight-bearing as tolerated. Plantar
fascia stretching exercises commenced after 1 week, and foot inversion
exercises, tip-toe, and heel walking were permitted after 6 weeks.

RESULTS

The mean age of the study cohort was 45 years (SD 7.7 years), with a
range of 25-65 years. Females were predominantly affected, and the
right foot was more commonly involved. The mean symptom duration
was 20 weeks (SD 4.5 weeks).

The pre-injection VAS score for heel pain was 6.7+1.2, which improved
to 2.9+0.6 and 2.0+0.9 at 6 and 12 weeks, respectively, which was
statistically significant (p<0.001). The improvement in the scores was
statistically significant at both 6 weeks and 12 weeks post-PRP injection
(p<0.001), as shown in Table 2.

The mean thickness of plantar fascia of the affected foot assessed by
USG at baseline was 5.1 mm with a SD of 0.6 mm, which was significantly
(p<0.001 by the paired t-test) reduced to a mean of 4.1 mm and SD of
0.5 mm at 12 weeks post-PRP injection. The study also showed that the
average foot’s mean thickness of plantar fascia was 3.7 mm, with an
SD of 0.5 mm. USG images showing the thickness of plantar fascia of
normal and affected feet.

DISCUSSION

Plantar fasciitis, though often self-limiting, can become a chronic
condition affecting daily activities and quality of life in a subset of
patients. The etiology and management of plantar fasciitis still need
to be completed. Despite its name, plantar fasciitis is characterized
as a degenerative rather than an inflammatory pathology resulting
from repetitive microtrauma leading to wear of the plantar fascia at
its origin [10,11].

Conservative therapies, including activity modification, NSAIDs, ice
application, arch support, splinting, deep tissue massage, plantar
fascia stretching exercises, and physical therapy, are commonly used to
alleviate symptoms [12,13]. However, symptoms persist in about 10%
of patients, leading to chronic plantar fasciitis. Local corticosteroid
injections are a standard treatment, providing satisfactory short-term
outcomes due to their anti-inflammatory properties [14,15]. However,
these injections come with risks and may necessitate multiple
administrations.

The introduction of local PRP injections has gained attention as a
treatment for plantar fasciitis. PRP, rich in growth factors, cytokines,
and interleukins [16], is thought to initiate the healing process at the
site of plantar fascia degeneration. Several case series and randomized
controlled trials (RCTs) have reported the effectiveness of PRP injections
in reducing pain and improving functional outcomes in plantar fasciitis
patients.

For instance, the case series by Martinelli et al. [17], Ragab and
Othman [18], and Kumar et al. [19] demonstrated significant reductions
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Table 1:
Demographic profile Mean+SD
Age 45.0+7.7 years (range 25-65 years)

Symptom duration
Gender
Side affected

20%4.5 weeks (range 10-30 weeks)
Male=8; female=32
Right=26; left=14

Table 2: The baseline and post-intervention outcome measures

before- At 6 weeks At12 p-value
m]ec.tlon median weel.(s 6 weeks 12 weeks
median (range) median
(range) (range)
VAS 6.7+1.2 2.9+0.6 2.0£0.9 p<0.001 p<0.001

score

in VAS scores and improvements in functional scores following PRP
injections. RCTs by Jain et al. [20], Say et al. [21], and Shetty et al. [22]
compared PRP with steroid injections and consistently found that PRP
yielded better patient-related outcome measures, including lower VAS
scores and improved AOFAS scores.

The present study aligns with these findings, showing that PRP
injections significantly reduced pain, as indicated by lower VAS scores,
and improved functional scores, as evidenced by higher scores at
6 and 12 weeks post-injection. This study contributes to the growing
body of evidence supporting the efficacy of PRP injections in treating
plantar fasciitis. The results, further, emphasize the potential of PRP as
a promising alternative to corticosteroid injections, offering improved
patient outcomes in terms of pain relief and functional improvement.

Plantar fasciitis is commonly associated with abnormal thickening of
the plantar fascia, often exceeding 4.0 mm [23]. Ultrasonography (USG)
provides a convenient way of assessing plantar fascia thickness changes
and can serve as a valuable tool for monitoring treatment response.
Studies have indicated that corticosteroid and PRP injections effectively
reduce plantar fascia thickness [14,21,22]. For example, Jain et al. [20]
found that corticosteroid injections led to a more rapid reduction
in plantar fascia thickness in the first 3 months compared to PRP
injections. However, by the 6-month follow-up, the thickness reduction
differences were insignificant.

In the present study, the thickness of the plantar fascia was significantly
reduced from 5.1+0.6 mm to 4.1+0.5 mm at the 12-week follow-up after
PRP injection. This reduction was statistically significant (p<0.001),
suggesting that PRP injections positively impact plantar fascia thickness.

Notably, all patients in the study tolerated the local PRP injections
without encountering significant local or systemic adverse events. While
the study has several strengths, such as demonstrating the efficacy of
PRP injections in reducing plantar fascia thickness and providing a safety
profile, it is essential to acknowledge its limitations. These include a small
study population, a relatively short follow-up duration, and a control
group’s absence. Future research should address these limitations and
gain a more comprehensive understanding of the long-term benefits and
efficacy of PRP injections in chronic plantar fasciitis management. This
approach would contribute to a more robust evaluation of the treatment’s
effectiveness and provide valuable insights for clinical practice.

CONCLUSION

The findings from this study indicate that a single dose of PRP injection
yields significant and clinically relevant improvements in VAS for heel
pain, functional outcome scores, and the restoration of plantar fascia
thickness, as confirmed by USG measurements. This study suggests that
local PRP injection is a viable and safe treatment option for individuals
with chronic plantar fasciitis.
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