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ABSTRACT

further efficacy of PRP injection.

Plantar fasciitis (PF) is a common musculoskeletal problem that causes so much disability in the foot. Recently, platelet-rich plasma (PRP) injection
has been recommended for the treatment of patients with chronic plantar fasciitis (PF), particularly where physiotherapy or other conservative
treatments have failed or pain is limiting exercise, in order to reduce heel pain and improve functional restoration. In this case study, a patient who
PF for 16 years and had failed all conservative treatments including cortisone injection was treated with platelet-rich plasma injections twice and
made significant improvements with 100% reduction in pain intensity measured using numeric pain scale (NPS) from 10 to 0 and improvement in
her lower limb functional by 56% from 68 to 24/80, which was assessed using lower extremity functional scale (LEFS) score. There were no safety
issues recorded. Conclusion: Injection of autologous PRP for chronic plantar fasciitis was found to be beneficial in terms of pain relief (reduced NPS
score) and functional outcome (improvement in LEFS score). However, a large scale and a properly randomised controlled study is needed to prove
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Introduction

Plantar fasciitis (PF) is a common musculoskeletal condition of
the foot that affects people of all ages, and it increases with age
with peak occurrence at 40 to 60 years [1,2]. One in ten people
will experience PF at some point in life and it is estimated that
11% to 15% of adult foot symptoms will require medical attention
including orthopaedic consultations.3,4 In the United States of
America, one in six persons, regardless of age or activity level,
will experience PF, resulting in over 1 million primary care visits
annually (Haley and Cook, 2021). It is a major cause of disability
and work productivity loss and causes significant physical
challenges, with associated costs.3,4,5,6 PF affects functional daily
activities such as standing and walking and hinders participation
in sports involving a lot of jumping or running such as dancers,
long-distance runners and basketball players [3,4].

The exact aetiology of plantar fasciitis is still debatable, however,
researchers attribute repetitive microtrauma to plantar fascia as
the main cause of plantar fasciitis.7 Research evidence suggests
that obesity, prolonged weight bearing, heel pad atrophy, aging,
leg-length discrepancy, gradually increased activity are risk factors
associated with PF [5,6]. Clinical presentation of PF includes

sharp shooting heel pain which is worse during initial steps. The
pain is usually located on the plantar surface of the foot and may
radiate proximally with prolonged standing. In worsening cases
the pain may be so severe, causing patients having to walk on
toes in order to avoid severe pain caused by normal walking [7].
The diagnosis of PF is mainly based on the patient’s history and
clinical examination, and further investigation such as radiographic
or other expensive diagnostic procedures is rarely recommended,
except there are concerns that a more serious injury to the heel may
have occurred such as a NPScular necrosis of calcaneum [1,8,9].

In general, most patients with PF are diagnosed and treated in
primary and community health settings including both public
and private settings by health care practitioners such as physiatry,
primary care physicians, podiatrists and physiotherapists. There
are a range of conservative treatments including nonsteroidal anti-
inflammatory drugs (NSAIDs), and non-drug approaches, such
as ice packs, shoe inserts, plantar fascia stretching exercises, dry
needling, acupuncture and extracorporeal shock wave therapy [1,8-
11]. Usually, when these conservative treatments fail, cortisone
injection is considered as an alternative, however, its benefit is
usually temporary and may require repeated injections of steroid,
which may be associated with potential complications, including
plantar fascia rupture and fat pad atrophy [12-14]. Therefore, the
study of alternative therapies is important.
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Recently, platelet-rich plasma (PRP) injection has been
recommended for the treatment of patients with chronic plantar
fasciitis (PF), in order to reduce heel pain and improve functional
restoration [1,15,16]. Particularly where physiotherapy or other
conservative treatments have failed or pain is limiting exercise.
The mechanism by which platelet rich plasma injection cause
tissue repair is thought to be due to the presence of growth factors
including platelet-derived growth factor (PDGF) and transforming
growth factor-beta (TGF-beta) [17,18]. In this case study, we used
PRP injection in the management of a patient with a long-standing
chronic PF where previous non-surgical interventions including
hydrocortisone injection have failed to improve her symptoms.
Therefore, the aim of this study was to investigate the efficacy of
PRP injection in chronic PF. The research question is: “will PRP
injection provide better pain relief and heel and foot function in
a patient with chronic bilateral PF?”

Case Presentation

A 53-year-old female patient who presented to the Sport and
Regenerative Medicine Clinic/Orthopedic department with
chronic, severe constant bilateral heel pain, localized over the
medial borders of both calcaneal tubercles. Her symptoms initially
began insidiously about 16 years ago and previous conservative
treatments including wearing of insoles, shortwave therapy and
cortisone injection have failed to improve her symptoms and with
the passage of time they got worse. Therefore, she was referred to
the Physiatry Consultant in the orthopedic department KFSHRC
(MA) for further assessment and intervention. Her symptoms are
aggravated with weight bearing activities and worse first thing
in the morning. She could barely stand for up to 2 minutes and
walk for 5-10 minutes. She had difficulty sleeping at night. The
intensity of pain on the numeric pain scale (NPS) was 10/10 in the
morning and 8-10/10 throughout the day. Patient was a full-time
house-wife and her symptoms interfered with her normal daily
activities. She was not taking any pain medication. Her previous
blood results and x-ray for both feet were unremarkable. However,
previous x-ray of both knees revealed early osteoarthritic changes.
Her system reviews, previous hospital visits and medical histories
were unremarkable. Patient was in good health, a non-smoker
and not over weight.

Physical examination revealed generally normal alignment of the
lumbropelvic region and no reported lumbrosacral pain. There
was no obvious abnormal gait pattern or leg length discrepancies.
Overall, active lumbar spine and hip ranges of movements were
within normal limits, including muscle power. Active knee ranges
of movements were within normal limits, with no obvious muscle
atrophy or weakness. One-leg standing functional genu valgus
testing was negative bilaterally, but performed with pain on each
of the heels. Heel and toe walking were also painful. Palpation
of both medial borders of the calcanei and heel of the plantar
fascia, revealed severe acute tenderness. However, there was
no warmth or hotness or redness or discoloration. Both of her
ankle mortise movements were within functional limits and no
obvious loss of muscle power with manual resistance. Joint play
revealed restrictions in the subtalar and ankle mortise joints
bilaterally. The following orthopedic tests were negative: anterior
and posterior drawer, talar tilt, Kleiger’s, Thompson’s, Homan’s,
Noble’s compression and Hibb’s. No abnormal neurovascular
compromise. Bilateral pedal pulses were present. She was not
flat footed (absence of pes panii) and there was no other foot or
ankle deformity. The clinical impression was chronic bilateral
plantar fasciitis with biomechanical activities such as prolonged
standing aggravating the patient’s symptoms of pain and disability.

This was a prospective case study conducted at the clinic of
Sport and Regenerative Medicine Clinic/Orthopedic department
of a tertiary hospital located in an urban area in Riyadh between
August 2021 and May 2022. The patient included in this study
had a diagnosis of chronic PF and met the selection criteria below
(See Table 1):

Table 1: Selection Criteria for PRP Injection for a Plantar
Fascia Patient

Inclusion Criteria Exclusion Criteria

»  Patients aged 19 and above |+  Patients below 19 years

*  Have heel pain due to of age
plantar fasciitis. *  Patient with history of

»  Patient gave informed pain due to fractures,
consent arthropathies, rheumatoid

arthritis or osteomyelitis
etc.

e Patient with any local
intervention in last 6
months such as local steroid
injection or surgery.

e Patient having uncorrected
congenital anomalies of
foot and ankle

e Patient with history of
peripheral neuropathy

e Patient failure to consent

Informed consent was obtained from the patient including
explanation of the risks and benefits of the injection. Patient also
gave fully informed written consent for publication of this study.
The patient also knew to contact the Emergency and Accident
Department in case of any adverse reactions as instructed. Under
aseptic conditions, PRP was prepared from autologous 20 ml
whole blood that contains an increased concentration of autologous
platelets. The blood was centrifuged at a rate of 3000 rpm and 12
ml of serum was extracted. On palpation the most tender aspect
of the foot - medial lateral aspect of the mid foot on the plantar
surface was injected with four injections each containing 3 ml
of PRP (See Figures I and 2 below). Patient was provided with
aftercare and instruction to limit strenuous and prolonged weight
bearing activities on both feet for about one week.

Figure 1: Plate-rich plasma Injection Figure 2: Repeat Plate-rich plasma Injection

This case study was conducted to assess the clinical and functional
outcome of a patient with chronic plantar fasciitis that was treated by
autologous platelet rich plasma injection. This study was conducted
between August, 2021 (initial appointment) and May 2022 (follow-
up). It involved a 53-year female with PF, who was seen twice,
first at baseline and then followed up 9 months later. At 9 months’
follow-up a significant reduction in pain by 100% was recorded,
with baseline NPS score reduced from 10 to 0 (zero). Functional
outcome was measured using LEFS. The initial LEFS was 68/80
and at 9 months’ follow-up it was 24/80. The result demonstrated a
significant improvement in LEFS score by 65%. At baseline, patient
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could only stand for 2 minutes and walk for 5-10 minutes, but at
follow-up, she was able to stand for over 60 minutes and walk for
over 45 minutes without pain. See Table 2 below for details. She
also demonstrated better psychosocial factors at follow-up, with
improvement in her mood and motivation, which enhanced her
daily activities such as walking and cooking compared to their
initial presentation. There were no safety issues or adverse effects
recorded, and this was likely to be attributable to the injection
technique, experience and skills of the injecting clinician [19].

Table 2: Baseline and Outcome Measures at week 0- and
9-months’ follow-up

Baseline data — Follow-up — 9
week 0 months

NPS 10/10 0/10
LEFS 68/80 24/80
Standing time before 2 minutes 60 minutes
experiencing pain

Walking time before 5-10 minutes 45 minutes
experiencing pain

Figure 3: Pain Radar Plot (Walton and Elliott) [20]
Pain Radar Plot

Nodceptive (Physiological Input)

Sensorimotor Disintegration Peripheral Neuropathy

Sodcemnvironmental Context

Central Nociplastic Change

Maladaptive Cognition or Beliefs Emotional Dysregulation or Pathology

Legend: 0-Very Minor, 1-Minor, 2-Minor to Moderate,
3-Moderate, 4-Moderate to Strong Driver, 5-Strong Driver

Discussion

This case study has demonstrated that injection of autologous
platelet rich plasma for chronic plantar fasciitis is beneficial in
terms of pain relief (reduced NPS score) and functional outcome
(improvement in LEFS score). NPS is a single 11-point numeric
scale (with 0 as “no pain” and 10 as the “worse imaginable pain”)
that allows patients to measure their level of pain accordingly
using a whole number (0-10 integers) [21,22]. The scale is easy
to use and it is considered reliable, responsive and valid 21. To
obtain a minimal clinical important difference over the NPS for
plantar fascia pathology, the patient must show a reduction of at
least 2 points, or 30% over the total score [23,24].

We detailed the patient’s pain within the seven domains in Figure
3 adopted from Walton and Elliott [20]. This proposed framework
is a complementary tool, with 7 sub-classifications to identify
the magnitude of the primary driver of one’s pain experience,
without labelling the condition. The most predominant driver of
pain in this case study is nociceptive pain, which is supported
by the biomechanical weight bearing pressure on the plantar
fascia and well localized tenderness. Emotional dysregulation
was demonstrated by patient being unable to efficiently achieve
her normal daily activities and work. For socioenvironmental

factors, she is living with her family with support but she tried to
stay active. We did not find the domains of peripheral neuropathy,
maladaptive beliefs, sensorimotor and central nociplastic change
to be associated drivers of her pain experience. We classified her
pain as severe using Figure 3, which further classify each pain
domains into the degree of representation, from very minor to
strong driver in the radar plot adopted from Walton and Elliott
[20]. Subgrouping patients who present with musculoskeletal
pain has enabled both clinicians and researchers to estimate risk
of chronicity and to provide match treatments [25].

Case studies are generally considered weak sources of evidence,
however, they can add a wealth of knowledge into an area of
promising research and where there are few RCTs [26]. Aveyard
also argued that relevant information may be missed if papers such
as case studies are not included in a review, as such information
could add context and insight, providing depth to the arguments
that already exist [27]. A case study can also serve as a motivation
for further robust studies such as randomised controlled trial.
Furthermore, in some circumstances a RCT may not only
be unethical but also not practicable, due to difficulties with
recruitment, in such instances a case study or case series might
be useful, particularly if the result is significant [28].

A systematic review and meta-analysis of randomised controlled
trials (n = 513), focusing on PRP injection compared with steroid
injection for treatment of PF29, found that PRP was more beneficial
than steroid injection at improving NPS scores (standard mean
difference [SMD], -0.66; 95% CI, -1.3 t0 -0.02; p=0.04) and AOFAS
scores (SMD, 1.87; 95% CI, 0.16-3.58; p=0.03) at 3 months’ follow-
up. However, at 3 months and 6 months’ follow-up, no statistically
significant difference was found between the groups. In contrast,
Yang et al, in a meta-analysis of randomised controlled trials (n =
430), found a statistically significant difference in favour of PRP
injection compared to steroid treatment at reducing pain after 24
weeks (WMD =-0.95, 95% CI: -1.80 to -0.11, P =0.03, I = 85%)).
A recent prospective study of 60 cohorts conducted to investigate
the functional and clinical outcome in patients with plantar fasciitis
treated by autologous PRP injection, found statistically significant
improvements in pain reduction and lower limb function at 12 weeks’
follow-up.7 Similarly, other authors, have reported improvements
in NPS and American orthopedic foot and ankle society (AOFAS)
scores following local injection of platelet rich plasma. The findings
of these studies are consistent with this case study [1,30,31].

This implication of this study it that PRP injections should be
recommended for patients with chronic PF particularly where
physiotherapy or other conservative treatments such as cortisone
injection have failed to improve patient’s symptoms. There is also
cost saving benefit of treating patients with PRP when compared to
surgical intervention. Therefore, more clinicians should be trained
and courage to adopt this intervention as part of the treatment
protocol for long standing PF [32].

Conclusion

This single case study has shown that injection of autologous PRP
for chronic plantar fasciitis is beneficial in terms of pain relief
(reduced NPS score) and functional outcome (improvement in
LEFS score). However, a large scale and a properly randomised
controlled study is needed to further prove its efficacy.
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