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ABSTRACT

Background: Chronic plantar fasciitis is one of the most common causes of
persistent heel pain and is often resistant to conservative treatment.
Corticosteroid injections provide rapid symptomatic relief but are associated
with recurrence and potential complications. Platelet-rich plasma (PRP), a
biological regenerative therapy rich in growth factors, has emerged as an
alternative treatment modality aimed at promoting tissue healing. The present
study was undertaken to compare the efficacy of PRP and corticosteroid
injection in the management of chronic plantar fasciitis. Materials and
Methods: This prospective comparative study was conducted in the Department
of Orthopedics of a tertiary care teaching hospital over 18 months. Fifty patients
with chronic plantar fasciitis refractory to conservative treatment were divided
into two groups of 25 each. Group A received PRP injection, while Group B
received corticosteroid injection. Pain severity was assessed using the Visual
Analogue Scale (VAS), and functional outcome was evaluated using the
American Orthopaedic Foot and Ankle Society (AOFAS) score at baseline, 6
weeks, 6 months, and 12 months. Statistical analysis was performed using
Student’s t-test, Chi-square test, and repeated measures analysis. Result:
Baseline demographic and clinical characteristics were comparable between
both groups. At 6 weeks the steroid group showed greater pain relief and
functional improvement as compared to the PRP group (p<0.001). However, at
12 months, the PRP group demonstrated superior outcomes with lower mean
VAS scores (1.7 +0.86 vs 3.3 + 1.14; p<0.001) and higher mean AOFAS scores
(92.6 £ 5.32 vs 78.8 = 7.10; p<0.0001). Excellent functional outcomes were
achieved in the PRP group (72%) as compared to the steroid group (36%).
Complications including persistent pain, skin depigmentation and plantar fascia
rupture were more frequent in the steroid group. Conclusion: Both PRP and
corticosteroid injections are effective in management of chronic plantar fasciitis
not responding to conservative measures. However, corticosteroids provide
superior short-term relief whereas PRP offers better long-term pain reduction,
functional recovery, and safety profile. PRP appears to be a promising
regenerative treatment option for cases of chronic plantar fasciitis.

INTRODUCTION

Plantar fasciitis is one of the commonest causes of
chronic plantar heel pain and represents a frequent
musculoskeletal complaint in orthopaedic and
rehabilitation practice. It is estimated to affect nearly
10% of the population during life and accounts for
approximately 11-15% of foot-related professional
consultations.[! The condition is commonly seen in
middle-aged adults, athletes, individuals with
prolonged standing occupations and obesity. Chronic
plantar fasciitis is generally defined as symptoms
persisting beyond three to six months despite

conservative management. Persistent heel pain can
significantly impair walking tolerance, occupational
productivity as well as sports participation. It can also
affect health-related quality of life which makes
effective and durable treatment clinically important.
The pathophysiology of chronic plantar fasciitis is
now considered predominantly degenerative rather
than purely inflammatory. Repetitive microtrauma at
the medial calcaneal tubercle leads to collagen
disorganization, = myxoid  degeneration  and
consequently there is thickening of the plantar fascia.
In mild cases initial treatment includes rest, footwear
modification,  exercises, non-steroidal  anti-
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inflammatory drugs and physiotherapy. However
severe and refractory cases injection therapies are
commonly used because they are minimally invasive,
relatively accessible and can provide rapid pain
relief. Corticosteroid injection has traditionally been
one of the most widely used interventions due to its
anti-inflammatory effect and short-term analgesic
benefit.!

Despite its popularity, corticosteroid injection has
important limitations. Clinical improvement after
steroid injection is often early but may diminish with
longer follow-up. In addition, repeated or improperly
placed injections have been associated with plantar
fascia rupture, heel fat-pad atrophy, post-injection
flare, infection, and local tissue weakening. These
concerns are particularly relevant in chronic plantar
fasciitis, where the wunderlying pathology is
degenerative and healing failure may be more
important than active inflammation. Therefore,
biological therapies aimed at tissue repair have
gained increasing attention.[’!

Platelet-rich plasma is an autologous blood-derived
product containing concentrated platelets and growth
factors, including platelet-derived growth factor,
transforming growth factor-fB, vascular endothelial
growth factor, and insulin-like growth factor. These
mediators may promote angiogenesis, collagen
synthesis, tenocyte proliferation, and extracellular
matrix remodelling. In chronic plantar fasciitis, PRP
is proposed to address the degenerative component of
disease rather than merely suppress inflammation.
Several randomized and comparative studies have
reported that PRP may provide better medium- to
long-term pain and functional outcomes than
corticosteroid injection, although results vary across
studies because of differences in PRP preparation,
leukocyte  concentration, activation methods,
injection technique, number of injections, and
outcome measures.¥]

Existing literature suggests that corticosteroids may
be useful for rapid short-term relief, whereas PRP
may offer more sustained improvement in chronic
cases. However, the superiority of one modality over
the other remains incompletely established. Recent
meta-analyses have highlighted both the promise of
PRP and the need for better standardized comparative
trials.’l Therefore a clear knowledge gap persists
regarding the relative efficacy of PRP versus steroid
injection in cases of chronic plantar fasciitis. The
present study intends to address this knowledge gap
by comparing clinical outcomes following platelet-
rich plasma and corticosteroid injection thereby
helping guide evidence-based management of
patients with chronic plantar fasciitis.

MATERIALS AND METHODS

This prospective comparative study was conducted in
the Department of Orthopedics of a tertiary care
teaching hospital over a period of 18 months after
obtaining approval from the Institutional Ethics

Committee. A total of 50 patients diagnosed
clinically with chronic plantar fasciitis and fulfilling
the predefined inclusion and exclusion criteria were
included in the study after obtaining written informed
consent. Patients were randomized into two groups
consisting of 25 patients each by using sealed
envelope method. Group A received platelet rich
plasma injection whereas Group B received
corticosteroid injection. Sample size was calculated
based on previous comparative studies assessing
differences in VAS and AOFAS scores between PRP
and steroid groups, with confidence interval of 95%
and statistical power of 80%. Patients aged between
18 and 65 years having symptoms persisting for more
than 3 months despite adequate conservative
treatment were included in the study.

Detailed demographic data including age, gender,
occupation, body mass index, duration of symptoms,
side involved, and associated comorbidities were
recorded. All patients underwent ultrasonographic
examination of the plantar fascia. A plantar fascia
thickness of greater than 4.5 mm at its calcaneal
origin was considered diagnostic of plantar fasciitis.
Baseline investigations including complete blood
count, erythrocyte sedimentation rate, fasting and
postprandial blood sugar levels and radiographs of
the foot were performed to exclude other causes of
heel pain. Patients in Group A underwent preparation
of autologous platelet rich plasma using double-spin
centrifugation technique. Approximately 20 ml of
venous blood was collected under strict aseptic
precautions and centrifuged to obtain PRP. After
local anesthesia, 3 ml of PRP was injected at the point
of maximal tenderness using peppering technique.
Patients in Group B received local injection of 40 mg
methylprednisolone acetate mixed with local
anesthetic at the site of maximum tenderness under
aseptic precautions.

Following the procedure, patients in both groups
were advised relative rest for 48 hours followed by
gradual return to activities. Strenuous physical
activity was avoided for two weeks. Stretching
exercises for plantar fascia and Achilles tendon were
advised in both groups. Non-steroidal anti-
inflammatory medications were avoided during the
study period whenever possible. Patients were
followed up at 6 weeks, 6 months, and 12 months
after injection therapy. At each follow-up visit, pain
severity was assessed using the Visual Analogue
Scale (VAS). Functional outcome was evaluated
using the American Orthopaedic Foot and Ankle
Society (AOFAS) score. VAS score ranged from 0 to
10, with lower scores indicating lesser pain. AOFAS
scores were categorized as excellent (90-100), good
(80-89), fair (60-79), and poor (<60).

Statistical analysis was performed using SPSS
software version 25. Quantitative variables were
expressed as mean and standard deviation, whereas
categorical variables were represented as frequencies
and percentages. Intergroup comparisons were
performed using Student’s t-test and Chi-square test
where appropriate. Repeated measures analysis was
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used to compare changes in VAS and AOFAS scores

over different follow-up intervals. A p-value less than

0.05 was considered statistically significant.

Inclusion Criteria

» Patients aged between 18 and 65 years.

» Patients with chronic plantar fasciitis for more
than 3 months.

» Patients not responding to conservative treatment.

» Patients willing to participate and provide written
informed consent.

Exclusion Criteria

* Previous steroid injection or surgical intervention
for plantar fasciitis.

* Heel pain due to fracture, infection, inflammatory
arthritis, neuropathy, or tumor.

+ Patients with uncontrolled diabetes mellitus.

» Patients with bleeding disorders or on
anticoagulant therapy.

* Pregnancy.

» Local skin infection at injection site.

RESULTS

The analysis of the gender distribution of the studied
cases showed that females constituted the majority of
patients. In the PRP group 15 patients (60%) were
females and 10 patients (40%) were males. In the
steroid group, 16 patients (64%) were females and 9
patients (36%) were males. Both groups were found
to be comparable in terms of gender distribution
(p=1.00) [Table 1].

Table 1: Gender Distribution in the Study Groups

Gender PRP Group (n=25) Steroid Group (n=25) Total P value

Male 10 (40%) 9 (36%) 19 (38%) 1.00

Female 15 (60%) 16 (64%) 31 (62%) Not Significant
Total 25 25 50

The analysis of the age distribution of the studied
cases showed that the majority of patients belonged
to the 41-50 years age group (38%), followed by the
51-60 (26%). The 3140 years age group accounted
for 11 cases (22%). Patients aged more than 60 years
constituted 4 cases (8%) and those aged 21-30 years

constituted 3 cases (6%). The mean age was 45.86 +
10.52 years in the PRP group and 46.66 = 10.06 years
in the steroid group. The difference in age
distribution between the two groups was statistically
not significant (p=0.7846) [Table 2].

Table 2: Age-wise Distribution of Patients

Age Group (Years) PRP Group Steroid Group Total P value

21-30 2 (8%) 1 (4%) 3 (6%) P =0.7846
31-40 5 (20%) 6 (24%) 11 (22%) Not Significant
41-50 10 (40%) 9 (36%) 19 (38%)

51-60 6 (24%) 7 (28%) 13 (26%)

>60 2 (8%) 2 (8%) 4 (8%)

Mean Age 45.86 £ 10.52 46.66 £ 10.06 50 (100%)

The analysis of the duration of symptoms among the
studied cases showed that the majority of patients had
symptoms lasting between 6-12 months (58%),
followed by 3—6 months duration (30%). Symptoms
persisting for more than 12 months were observed in
6 cases (12%). In the PRP group, 15 patients (60%)
had symptoms for 6—12 months, while in the steroid
group, 14 patients (56%) had symptoms for 6—12
months [Figure 1].

ol B

Figure 1: Comparison of duration of symptoms in
studied cases.

The analysis of the body mass index of the studied
cases showed that patients with normal BMI
constituted the majority (46%), followed by
overweight patients (34%) and obese patients (20%).
In the PRP group, 12 patients (48%) had normal BMI,
while 8 patients (32%) were overweight and 5
patients (20%) were obese. Similarly, in the steroid
group, normal BMI was observed in 11 patients
(44%), overweight in 9 patients (36%), and obesity in
5 patients (20%) [Figure 2].

rl e

Figure 2: Comparison of Body mass index in studied
cases.
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The analysis of mean VAS scores between the study
groups showed that baseline pain scores were
comparable in both the groups. At 6 weeks follow-
up, the steroid group demonstrated significantly
greater pain reduction with a mean VAS score of 4.1
+ 1.03 compared to 5.6 = 1.12 in the PRP group
(p<0.001). At 6 months, both groups showed

comparable improvement with no statistically
significant difference between them (p=0.361).
However, at 12 months, the PRP group showed
significantly better long-term pain relief with a mean
VAS score of 1.7 £ 0.86 compared to 3.3 = 1.14 in
the steroid group (p<0.001) [Table 3].

Table 3: Comparison of Mean VAS Scores Between Groups at Different Follow-up Intervals

Follow-up Interval PRP Group Steroid Group P-value
Baseline 7.1£0.82 7.3+0.75 0.372

6 weeks 5.6+1.12 4.1+1.03 <0.001

6 months 32+1.20 35+1.18 P=0.361
12 months 1.7+ 0.86 33+1.14 <0.001

The analysis of mean AOFAS scores between the
study groups showed that baseline functional scores
were comparable. At 6 weeks follow-up, the steroid
group demonstrated significantly better functional
improvement with a mean AOFAS score of 65.1 +
7.92 compared to 53.4 + 8.16 in the PRP group
(p<0.0001). At 6 months, both groups showed

comparable functional outcomes with no statistically
significant difference (p=0.2724). However, at 12
months, the PRP group showed significantly superior
long-term functional improvement with a mean
AOFAS score 0f 92.6 = 5.32 compared to 78.8 £ 7.10
in the steroid group (p<0.0001) [Table 4].

Table 4: Comparison of Mean AOFAS Scores Between Groups at Different Follow-up Intervals

Follow-up Interval PRP Group Steroid Group P-value

Baseline 35.8+7.24 34.9 +6.88 P =0.6543
6 weeks 53.4+8.16 65.1+7.92 P <0.0001
6 months 81.7+7.88 79.2 +£8.04 P=0.2724
12 months 92.6+5.32 78.8+7.10 P <0.0001

Excellent outcomes were achieved in the majority of
patients in the PRP group, accounting for 18 cases
(72%), compared to 9 cases (36%) in the steroid
group. Good outcomes were observed in 5 patients
(20%) in the PRP group and 8 patients (32%) in the
steroid group. Fair outcomes were noted in 2 patients

(8%) receiving PRP and 6 patients (24%) receiving
steroid injection, while poor outcomes were seen
only in the steroid group in 2 cases (8%). Overall, the
PRP group demonstrated superior long-term
functional outcomes compared to the steroid group
[Table 5].

Table 5: Functional Qutcome According to Final AOFAS Scores at 12 Months

Qutcome Category PRP Group Steroid Group
Excellent 18 (72%) 9 (36%)
Good 5 (20%) 8 (32%)
Fair 2 (8%) 6 (24%)
Poor 0 2 (8%)
Majority of patients in both groups had no (4%) in the steroid group, while no such

complications, accounting for 24 cases (96%) in the
PRP group and 18 cases (72%) in the steroid group.
Persistent pain was observed in 1 patient (4%) in the

complications were reported in the PRP group. No
cases of infection were observed in either group. The
difference in complication rates between the two

PRP group compared to 4 patients (16%) in the groups was statistically significant (p=0.048)
steroid group. Skin depigmentation was noted in 2 [Table 6].
patients (8%) and plantar fascia rupture in 1 patient
Table 6: Complications Observed in the Study Groups
Complication PRP Group Steroid Group P Value
Persistent Pain 1 (4%) 4 (16%) 0.048
Skin Depigmentation 0 2 (8%)
Plantar Fascia Rupture 0 1 (4%)
Infection 0 0
No Complications 24 (96%) 18 (72%)
DISCUSSION and corticosteroid injections were effective in
reducing pain and improving functional outcomes in
The present prospective comparative —study chronic plantar fasciitis; however, PRP showed

demonstrated that both platelet-rich plasma (PRP)

superior long-term efficacy at 12 months follow-up.
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In the present study, most patients belonged to the
41-50 years age group with a female predominance.
Riddle DL et al conducted a study to examine risk
factors for plantar fasciitis. The authors identified
middle age, female gender, obesity, and prolonged
standing as important risk factors for plantar fasciitis.
The predominance of overweight and obese
individuals in the present study further supports the
biomechanical theory that repetitive stress and
increased plantar loading contribute significantly to
chronic degeneration of the plantar fascia.

Pain assessment using the Visual Analogue Scale
(VAS) in the current study revealed that
corticosteroid injection produced faster symptomatic
relief at 6 weeks, whereas PRP demonstrated
progressive and sustained pain reduction with
significantly better scores at 12 months. Similar
findings were reported by Monto RR et al,[l who
observed that steroid injections were associated with
early improvement but PRP provided superior long-
term pain relief in chronic plantar fasciitis. similarly,
Hurley et al,[ reported significantly lower long-term
VAS scores in patients treated with PRP as compared
to those who received corticosteroids injection. The
rapid early benefit seen with steroid injection may be
explained by suppression of inflammatory mediators.
However, the effect appears transient because
chronic plantar fasciitis is now considered primarily
a degenerative fasciopathy rather than an
inflammatory condition. PRP, on the other hand,
contains growth factors such as platelet-derived
growth factor and transforming growth factor-beta.
These factors are known to enhance angiogenesis,
fibroblast proliferation and collagen remodelling,
thereby promoting tissue healing and sustained
symptomatic improvement.

Functional outcome evaluation using the American
Orthopaedic Foot and Ankle Society (AOFAS) score
also favored PRP during long-term follow-up.
Although the steroid group demonstrated better
functional scores at 6 weeks, the PRP group showed
significantly superior AOFAS scores at 12 months.
IN PRP group most patients achieved excellent
functional outcomes. These findings are in agreement
with the studies conducted by Jain et al,® and
Acosta-Olivo C et al. ) Both of these authors
reported that PRP therapy resulted in better long-term
functional recovery compared with corticosteroid
injection. In the present study, 72% of patients in the
PRP group achieved excellent final AOFAS scores
compared with only 36% in the steroid group. This
sustained functional improvement can be attributed
to biological healing and restoration of fascia
integrity in cases who were treated by PRP
administration. In contrast, corticosteroids may
reduce pain temporarily without significantly
improving the underlying degenerative pathology
which is the root cause of plantar fasciitis

The complication profile observed in the present
study further supports the safety profile of PRP as
compared to corticosteroid injection. Persistent pain,
skin depigmentation and plantar fascia rupture were

more common in the steroid group as compared to
PRP group. No major complications occurred in the
PRP group. Similar complications associated with
corticosteroid therapy have also been described by
Acevedo JI et all'9 who reported plantar fascia
rupture following steroid injection for plantar
fasciitis. Similarly, Shetty VD et all''l observed
fewer adverse effects and better patient satisfaction in
PRP-treated cases as compared to steroid-treated
patients. Because PRP is an autologous biological
product risks related to immunological reaction and
tissue degeneration are negligible. The absence of
major complications in the PRP group in the present
study also highlights its potential as a safer
regenerative treatment modality in cases of plantar
fasciitis. This is particularly important in physically
active patients and individuals requiring prolonged
functional recovery.

Overall, the findings of the present study support the
growing evidence favoring PRP as an effective long-
term treatment for chronic plantar fasciitis. The
present results are also supported by the systematic
review and meta-analysis conducted by Ling Y et
al,l”l who concluded that PRP provides superior
long-term pain relief and functional improvement
compared with corticosteroid injections. Similarly,
Ragab EM et al' demonstrated sustained
symptomatic relief following PRP therapy in chronic
plantar fasciitis patients who were resistant to
conservative treatment. Similar Beneficial effects of
PRP injection was also reported by the authors such
as Kothari U et al,['¥ and Mannan M et al.[!%]
Important limitations of this study include relatively
small sample size and single-center design. Future
multicentric studies with standardized PRP protocols
and longer follow-up durations are recommended to
further establish definitive treatment guidelines for
chronic plantar fasciitis.

CONCLUSION

Platelet rich plasma injection is an effective treatment
modality for chronic plantar fasciitis resistant to
conservative management. Although corticosteroid
injection provides superior short-term pain relief and
early functional improvement, its effect tends to
decline over time. In contrast, PRP therapy
demonstrates sustained long-term reduction in pain
and superior functional recovery owing to its
regenerative and healing properties. Patients treated
with PRP showed significantly better long-term VAS
and AOFAS scores with fewer complications
compared to the steroid group. Therefore, PRP
appears to be a safe, biologically effective, and
durable therapeutic option for the management of
chronic plantar fasciitis.
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