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Abstract 
Introduction: Plantar fasciitis is a common cause of heel pain, typically exacerbated during initial weight 
bearing after periods of rest. Corticosteroid injections are frequently used in its management; however, their 
therapeutic benefits are often short-lived. Recent evidence suggests that autologous platelet-rich plasma (PRP) 
promotes tissue healing and provides sustained pain relief. This study aimed to compare the clinical efficacy of 
local PRP injection with corticosteroid injection in the management of chronic plantar fasciitis. 
Methods: This prospective double-blind study included sixty patients with chronic plantar fasciitis who fulfilled 
the inclusion criteria. Patients were randomly allocated into two groups. Group I received a local corticosteroid 
injection, while Group II received an autologous PRP injection. Clinical outcomes were assessed using the 
Visual Analog Scale (VAS) and Numerical Pain Score (NPS). Assessments were performed before injection and 
at 6 weeks, 3 months, and 6 months post-injection. 
Results: The mean VAS score in Group I decreased from 7.00 pre-injection to 2.31 at 6 months, while in Group 
II it decreased from 7.81 to 1.12. Similarly, the mean NPS score improved from 7.05 to 1.41 in Group I and 
from 7.86 to 1.02 in Group II at the 6-month follow-up. Improvements in both VAS and NPS scores were 
statistically significant in both groups. Ultrasonographic assessment demonstrated a significant reduction in 
plantar fascia thickness in both groups at 6 months, decreasing from 5.88 mm to 4.03 mm in Group I and from 
5.96 mm to 3.27 mm in Group II. 
Conclusion: Local autologous PRP injection is a safe and effective treatment option for chronic plantar fasciitis 
and provides superior and longer-lasting clinical and radiological outcomes compared to corticosteroid injection. 
Keywords: Plantar fasciitis, Platelet-rich plasma, Corticosteroid injection, Visual Analog Scale, Numerical Pain 
Score. 
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Introduction 

Plantar fasciitis is one of the most common causes 
of heel pain encountered in orthopaedic practice, 
accounting for a significant proportion of foot-
related outpatient visits. It typically presents with 
pain over the medial calcaneal tubercle, which is 
most pronounced during the first steps after periods 
of rest or prolonged inactivity [1,2]. The condition 
is commonly seen in middle-aged individuals and 
is associated with risk factors such as prolonged 
standing, obesity, improper footwear, and altered 
foot biomechanics [3]. 

Although plantar fasciitis was traditionally 
considered an inflammatory disorder, recent 
histopathological studies have demonstrated that 
chronic plantar fasciitis is primarily a degenerative 
condition characterized by microtears, collagen 

disorganization, and angiofibroblastic hyperplasia, 
with minimal inflammatory cell infiltration. This 
has led to the use of the term plantar fasciosis to 
describe the chronic stage of the disease [1,4].  

Ultrasonography plays an important role in 
diagnosis and follow-up, with plantar fascia 
thickness greater than 4 mm being widely accepted 
as a diagnostic criterion for chronic plantar fasciitis 
[5]. Conservative management remains the first 
line of treatment and includes rest, activity 
modification, non-steroidal anti-inflammatory 
drugs, orthotic support, night splints, and stretching 
exercises. While most patients respond to these 
measures, approximately 10–15% continue to 
experience persistent symptoms despite prolonged 
conservative therapy, leading to significant 
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functional limitation and reduced quality of life 
[2,6]. Corticosteroid injections have been widely 
used for the management of refractory plantar 
fasciitis due to their ability to provide rapid pain 
relief. However, several studies have reported that 
the benefits of steroid injections are often short-
lived, and repeated injections are associated with 
complications such as plantar fascia rupture, fat pad 
atrophy, and recurrence of symptoms [6,7]. These 
limitations have prompted interest in alternative 
treatment modalities that promote tissue 
regeneration rather than symptomatic relief alone. 

Platelet-rich plasma (PRP) is an autologous 
concentration of platelets that contains multiple 
growth factors, including platelet-derived growth 
factor, transforming growth factor-β, and vascular 
endothelial growth factor, which play a crucial role 
in tissue healing and regeneration. PRP has been 
increasingly used in the treatment of various 
musculoskeletal conditions, particularly chronic 
tendinopathies [8]. Recent studies have 
demonstrated promising results with PRP injections 
in chronic plantar fasciitis, showing sustained pain 
relief, functional improvement, and reduction in 
plantar fascia thickness on ultrasonographic 
evaluation [8–11]. 

The present study was undertaken to evaluate the 
effectiveness of intralesional autologous platelet-
rich plasma injection in patients with chronic 
plantar fasciitis, using clinical outcome measures 
and ultrasonographic assessment of plantar fascia 
thickness, and to assess its role as a safe and 
effective treatment option for patients unresponsive 
to conservative therapy. 

Materials and Methods 

This randomized, double-blind clinical trial was 
conducted in the Department of Orthopaedics at 
Pacific Institute of Medical Sciences, Udaipur, 
Rajasthan, India, from August 2021 to July 2022. 
The diagnosis of plantar fasciitis was established 
based on detailed medical history and clinical 
examination. Patients presenting with heel pain 
persisting for more than six weeks along with 
ultrasonographic evidence of plantar fascia 
thickness greater than 4 mm were included in the 
study. 

Patients with hypothyroidism, diabetes mellitus, 
bilateral plantar fasciitis, vascular insufficiency, 
neuropathy-related heel pain, or a history of 
previous surgery for plantar fasciitis were 
excluded. Ethical approval for the study was 
obtained from the institutional ethics committee, 
and written informed consent was obtained from all 
participants prior to enrollment. 

A total of sixty patients with chronic plantar 
fasciitis were enrolled and randomly allocated into 
two groups. Group A received a 3 ml injection of 

autologous platelet-rich plasma (PRP), while Group 
B received a corticosteroid injection consisting of 
80 mg (2 ml) of Depomedrol mixed with 0.5 ml of 
2% plain xylocaine. Non-steroidal anti-
inflammatory drugs were discontinued one week 
prior to the injection in both groups. All patients 
were advised to follow a standardized plantar fascia 
stretching exercise protocol. 

Preparation	 of	 Platelet-Rich	 Plasma: For PRP 
preparation, venous blood was collected from the 
cubital vein into six vacutainer tubes, each 
containing 0.35 ml of 3.2% sodium citrate as an 
anticoagulant. The blood samples were centrifuged 
using a Routine 380 R centrifuge at 1200 rpm for 
10 minutes. Following centrifugation, three distinct 
layers were observed: a lower red blood cell layer, 
a middle buffy coat containing leukocytes, and an 
upper plasma layer containing platelets. 

The plasma-rich upper layer was carefully aspirated 
using a 10 ml syringe, yielding approximately 1–
1.25 ml per vacutainer. Approximately 1 ml from 
each tube was transferred into an empty 6 ml tube 
and subjected to a second centrifugation for 10 
minutes. The upper half of the plasma volume, 
representing platelet-poor plasma, was discarded, 
and the remaining platelet-rich plasma was used for 
injection. 

Random PRP samples were analyzed using an 
automated analyzer to determine platelet 
concentration. Most samples demonstrated platelet 
counts at least five times higher than baseline or 
greater than 1,000,000 platelets/µl in a 5 ml 
volume. 

Injection	Technique: Random blood sugar levels 
were assessed in all patients prior to injection. 
After appropriate counseling, injections were 
administered under strict aseptic conditions. In the 
PRP group, 1 ml of 2% plain xylocaine was first 
injected locally, followed by PRP administration 
using a peppering technique with a 20-gauge 
needle at the point of maximum tenderness. 

In the corticosteroid group, 2 ml (80 mg) of 
Depomedrol mixed with 0.5 ml of 2% plain 
xylocaine was injected at the site of maximal 
tenderness using a 20-gauge wide-bore needle. 

Outcome	 Assessment	 and	 Follow-Up: Patients 
were evaluated prior to injection and subsequently 
at 6 weeks, 3 months, and 6 months post-injection. 
Pain assessment was performed using the 
Numerical Pain Score (NPS) and the Visual Analog 
Scale (VAS).	 

Outcome assessments were conducted by 
physiotherapists who were blinded to the treatment 
allocation. At the final follow-up visit (6 months), 
ultrasonographic evaluation was performed to 
measure plantar fascia thickness. 
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Statistical	 Analysis: Statistical analysis was 
carried out using Microsoft Excel 2013 and 
GraphPad online software. Continuous variables 
were expressed as mean and standard deviation. 
The independent t-test was used to compare mean 
differences between the two groups, while paired t-
tests were used to compare pre- and post-treatment 
values within each group. Correlation analysis was 
performed to assess the effectiveness of 
intralesional corticosteroid and autologous PRP 
injections in the management of chronic plantar 
fasciitis. A p-value of less than 0.05 was considered 
statistically significant. 

Result 

A total of 60 patients were included in the study, 
with 30 patients allocated to Group I (corticosteroid 
group) and 30 patients to Group II (PRP group). 
The study population comprised 26 males and 24 
females.  

The mean age of patients in Group I was 43.90 
years, while that of Group II was 40.32 years. 
Involvement of the right heel was observed in 30 
patients (16 in Group I and 14 in Group II), and the 
left heel was involved in the remaining 30 patients 
(14 in Group I and 16 in Group II). Baseline 
demographic characteristics were comparable 
between the two groups and are summarized in 
Table 1. 

 
Table 1: 

Demographic Parameters Steroid Group (Group I) n = 30 PRP Group (Group II) n = 30 
Sex 

  

Male 12 (40.0%) 14 (46.7%) 
Female 18 (60.0%) 16 (53.3%) 
Mean age (years) 43.90 40.32 
Side involved 

  

Right 16 (53.3%) 14 (46.7%) 
Left 14 (46.7%) 16 (53.3%) 
 
The mean Visual Analog Scale (VAS) score before 
injection was 7.45 in Group I and 7.86 in Group II.  

At follow-up intervals of 6 weeks, 3 months, and 6 
months, the mean VAS score in Group I decreased 
to 3.95, 1.84, and 1.31, respectively. In Group II, 
the mean VAS score decreased to 2.76 at 6 weeks, 

2.76 at 3 months, and 2.34 at 6 months (Table 2, 
Figure 1).  

The difference in VAS scores between the two 
groups was statistically significant at all follow-up 
intervals, including 6 weeks (p = 0.007), 3 months 
(p = 0.001), and 6 months (p = 0.001). 

 
Table 2: 

Follow-up 
Period 

VAS Score – Steroid Group (Group I) 
(n = 30) 

VAS Score – PRP Group (Group II) 
(n = 30) 

p-
value 

Pre-treatment 7.00 ± 1.10 7.86 ± 1.21 0.0016 
6 weeks 3.95 ± 0.87 2.76 ± 1.02 0.0001 
3 months 2.84 ± 0.94 2.26 ± 0.72 0.009 
6 months 2.31 ± 0.43 1.12 ± 0.54 0.0001 
 
The mean Numerical Pain Score (NPS) prior to injection was 7.05 in Group I and 7.87 in Group II. At 6 weeks 
following the intervention, the NPS decreased to 3.27 in Group I and 2.65 in Group II (Table 3, Figure 3). At the 
3-month and 6-month follow-up visits, the difference in NPS scores between the two groups was highly 
statistically significant (p = 0.0001 at 3 months and p = 0.004 at 6 months). 
 

Table 3: 
Follow-up Period NPS – Steroid Group (Group I) 

(n = 30) 
NPS – PRP Group (Group 
II) (n = 30) 

p-value 

Pre-treatment 7.05 ± 1.10 7.87 ± 1.21 0.05 
6 weeks 3.27 ± 0.84 2.65 ± 0.68 0.02 
3 months 2.56 ± 0.89 1.43 ± 0.76 0.0001 
6 months 1.41 ± 0.56 1.02 ± 0.45 0.004 
 
Baseline ultrasonographic assessment showed comparable mean plantar fascia thickness in both groups (5.88 
mm in Group I and 5.96 mm in Group II). At the 6-month follow-up, a significant reduction in plantar fascia 
thickness was observed in both groups. Group I demonstrated a mean reduction to 4.03 mm (31% reduction), 
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whereas Group II showed a greater reduction to 3.27 mm (45% reduction) (Table 4). The difference in plantar 
fascia thickness between the two groups at 6 months was statistically significant (p = 0.0001). 
 

Table 4: 
Time of 
Assessment 

Plantar Fascia Thickness – 
Steroid Group (Group I) 
(mm) 

Plantar Fascia Thickness – 
PRP Group (Group II) 
(mm) 

Percentage 
Reduction 

p-value 

Pre-injection 5.88 ± 0.55 5.96 ± 0.53 — < 0.0001 
6 months post-
injection 

4.03 ± 0.43 3.27 ± 0.39 31% (Group I) / 
45% (Group II) 

< 0.0001 

 
Discussion 

Plantar fasciitis is a common and often disabling 
condition, particularly when symptoms persist 
despite adequate conservative management. 
Corticosteroid injections have traditionally been 
used for refractory cases due to their ability to 
provide rapid pain relief. The short-term benefit of 
corticosteroids can be attributed to their 
suppression of fibroblast proliferation and 
inhibition of ground substance protein expression, 
thereby reducing pain and inflammation 
temporarily [6, 7]. However, their effects are often 
transient, with a tendency for symptom recurrence 
over time. 

In the present study, both platelet-rich plasma 
(PRP) and corticosteroid injection groups 
demonstrated significant improvement in pain 
scores, as assessed by the Visual Analog Scale 
(VAS) and Numerical Pain Score (NPS), following 
a single injection. At the initial follow-up, the 
corticosteroid group exhibited greater pain relief 
compared to the PRP group, reflecting the rapid 
anti-inflammatory action of steroids. However, 
after six weeks, pain scores in the steroid group 
began to rise, indicating that corticosteroid 
injections primarily provide short-term 
symptomatic relief. 

In contrast, patients treated with PRP demonstrated 
a gradual and sustained reduction in pain over 
subsequent follow-up visits. By the end of the six-
month follow-up period, the PRP group showed 
significantly greater improvement in both VAS and 
NPS scores compared to the corticosteroid group. 
This sustained clinical benefit suggests that PRP 
addresses the underlying degenerative pathology 
rather than merely suppressing symptoms. 

The prolonged therapeutic effect of PRP can be 
explained by its rich concentration of biologically 
active growth factors, including platelet-derived 
growth factor, transforming growth factor-β, 
vascular endothelial growth factor, and hepatocyte 
growth factor (HGF). HGF exerts a strong anti-
inflammatory effect by inhibiting nuclear factor 
kappa B (NF-κB) activating activity, which in turn 
decreases the production of cyclooxygenase-1 
(COX-1) and cyclooxygenase-2 (COX-2) genes. 
Through this mechanism, HGF protects tissues 

from inflammatory damage, thereby mediating the 
anti-inflammatory action of PRP. This explains the 
early reduction in pain and improvement in VAS 
scores observed following PRP injection [12, 13]. 

Ultrasonographic findings in the present study 
further support the regenerative role of PRP. Prior 
to injection, plantar fascia thickness was 
comparable between the PRP and corticosteroid 
groups. At the six-month follow-up, a significant 
reduction in plantar fascia thickness was observed 
in both groups; however, the reduction was 
significantly greater in the PRP group (45%) 
compared to the corticosteroid group (31.16%). 
The difference between the two groups was 
statistically significant, indicating superior 
structural healing in the PRP-treated patients. 

These findings are consistent with previously 
published studies. Lee and Ahmad reported 
significantly lower VAS scores in patients treated 
with corticosteroid injections compared to those 
receiving autologous blood injections in the early 
follow-up period. However, longer-term outcomes 
favored biologic treatments. Monto, in his 
comparison of PRP and corticosteroid injections for 
chronic plantar fasciitis unresponsive to 
conservative management, concluded that PRP 
resulted in greater improvement in pain and 
functional outcomes with more sustained effects 
compared to corticosteroid injections [14, 15]. 

Overall, the results of the present study suggest that 
while corticosteroid injections may be effective for 
short-term pain relief, PRP injections provide 
superior long-term clinical and radiological 
outcomes in patients with chronic plantar fasciitis. 

Conclusion  

When compared to steroid injection, local PRP 
injection is an effective and long-lasting therapy 
option for chronic plantar fasciitis.  
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