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Abstract

Objective: To compare the effectiveness of platelet-rich plasma (PRP) versus
corticosteroid injections in patients with plantar fasciitis in terms of pain reduction,
functional improvement, and plantar fascia thickness at three-month follow-up.
Methodology: This quasi-experimental study was conducted in the Orthopaedic
Department of Rawalpindi Teaching Hospital. A total of 100 patients were allocated to
two equal groups of 50 each based on consecutive clinic visits. Group A received 3 mL
autologous PRP, and Group B received 40 mg triamcinolone acetonide. Outcomes were
assessed using the Visual Analogue Scale (VAS) for pain, American Orthopaedic Foot
and Ankle Society (AOFAS) ankle-hindfoot score for functional status, and
ultrasonographic measurement of plantar fascia thickness.
Results: The mean VAS score decreased to 1.9 £ 1.1 in the PRP group and 2.8 £ 1.0 in
the corticosteroid group (p = 0.001). The mean AOFAS score was 86.3 + 6.8 in the PRP
group versus 80.7 £ 7.5 in the corticosteroid group (p = 0.002). PRP reduced plantar
fascia thickness to 3.5 + 0.8 mm, and corticosteroids to 4.6 = 0.9 mm (p = 0.001).
Conclusion: Platelet-rich plasma (PRP) demonstrated statistically superior outcomes
compared to corticosteroid injections in the treatment of plantar fasciitis at three-month
follow-up, with significantly greater pain reduction, functional improvement, and plantar
fascia thickness reduction. PRP may serve as a more effective and safer long-term
therapeutic option.
Keywords: Platelet-Rich Plasma; Adrenal Cortex Hormones; Fasciitis, Plantar; Pain
Measurement; Injections, Intra-Articular; Treatment Outcome

Introduction

Plantar fasciitis often causes heel pain and can lead to severe morbidity. It is more likely
to be experienced by women and middle-aged people. Pain is usually the worst after rest
or during the initial activities of the day. Also, the upward rotation of the foot and toes
over the shin leads to pain, which can be further aggravated by a tight Achilles tendon.
The disease progresses gradually as a rule. Nonoperative therapy, which includes rest,
stretching, application of ice and proper footwear, use of arch support, orthotics, night
splints, extracorporeal shockwave therapy, and anti-inflammatory medications, is the first
line of treatment for plantar fasciitis and affects approximately one-third of patients
(approximately 1 in every three). This type of non-operative treatment works well in up
to 90 percent of individuals with this illness. Persistent plantar fasciitis is primarily treated
with intralesional steroid injections. This method is effective, but pain relief is extremely
short-lived.? Corticosteroids accelerate the pain relief mechanism as they possess a strong
anti-inflammatory effect. Nevertheless, PRP injection is believed to be safe for treating
chronic plantar fasciitis with satisfactory functional outcomes and pain management
when compared to corticosteroids, as long as the duration of recalcitrant plantar fasciitis
is less than 12 weeks.>* PRP injections may be more effective than corticosteroid
injections in relieving pain and improving function when the duration of resistant plantar
fasciitis exceeds 12 weeks.>® In a 2023 study, Sharma et al. found that PRP injection was
more effective than steroid injection. PRP at six months also showed a significant
reduction in the mean VAS score (1.97+1.13) compared to steroids (2.71+ 0.94).
Similarly, the AOFAS scores were much higher in the PRP group (86.04 + 7.45) than in
the steroid group (81.23 + 9.60). In addition, the thickness of the plantar fascia was
significantly lower with PRP than with steroids (3.53 + 0.81 versus 4.58 + 1.02).”
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However, the VAS scores gradually decreased with the increasing duration of treatment, with the lowest values of 0.68
+0.65 and 0.60 £ 0.69 in the steroid group.®

This study aimed to compare the effects of corticosteroids and platelet-rich plasma on plantar fasciitis. PRP is not
associated with many side effects and is an effective alternative to corticosteroids. However, the use of PRP to treat
plantar fasciitis remains debatable. Therefore, this study aimed to collect data to confirm the possibility of PRP
replacing corticosteroids. In addition, the outcomes of this study can make a considerable difference in clinical results
by aiding orthopaedic surgeons in their decision-making concerning the treatment of plantar fasciitis.

Methodology

Following ethical approval from the Ethical Review Board of Rawalpindi Teaching Hospital, Rawalpindi, Pakistan
(Approval No. 1842/RTH, RWP), this prospective quasi-experimental study was conducted over six months in the
Department of Orthopaedic Surgery. The study examined the efficacy of corticosteroid injection and PRP in plantar
fasciitis patients. Non-probability consecutive sampling was employed to recruit 100 patients who fulfilled the
eligibility criteria. The sample size was calculated using OpenEpi software with a confidence level of 95, a research
power of 90, and mean pain scores of 1.97 and 2.71, and SD of PRP and steroid, respectively.’

They included patients with clinical manifestations of plantar fasciitis aged 16-75 years, irrespective of sex.
Ultrasonography was used to measure the plantar fascia thickness of 4 mm to confirm the diagnosis of plantar fasciitis.
Some of the conditions that were not included in the study were lumbar radiculopathy, previous foot trauma or surgery,
other foot pathologies on physical examination, bleeding disorders, low platelet count, current use of aspirin, previous
injections of similar injections, uncontrolled diabetes mellitus (HbAlc >6.5%), or hypertension (blood pressure
>140/90 mmHg). These standards aimed to reduce the number of possible confounders and ensure homogeneity of
the study population.

A standardised proforma was employed to note complete baseline information after informed written consent was
obtained. There were also anthropometric (height, weight, and body mass index), clinical (side of involvement and
duration of symptoms), lifestyle (sedentary, active, or sports-related activity), and job status data. Functional status
was measured using the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, pain was
measured using the Visual Analogue Scale (VAS), and plantar fascia thickness was measured using ultrasonography
to assess consistency.

Patients were allocated into two equal groups (n = 50 per group) based on the order of consecutive clinic visits. The
first 50 consecutively enrolled patients were allocated to Group A (PRP), and the subsequent 50 to Group B
(corticosteroids). Autologous platelet-rich plasma was prepared using a standard double-centrifugation technique in a
sterile environment without using any commercial kits or proprietary systems. Three millilitres of the resulting
autologous PRP was injected at the point of maximum tenderness at the plantar fascia insertion on the calcaneus.
Group B (corticosteroid group) was injected with 40 mg of triamcinolone acetonide aseptically at the same anatomical
site. A competent orthopaedic surgeon employed a standardised process to implement each injection to ensure
uniformity. To cover the external variables, the recommendations given to the patients in both groups after treatment
were similar, including relative relaxation, shunning intensive weight-bearing interventions, and wearing comfortable
shoes.

Three months after the intervention, a follow-up evaluation was performed. All outcome measures were re-evaluated
using the same instruments and procedures as those at baseline. Pain was measured using the VAS score, functional
improvement was measured using the AOFAS score, and ultrasonography was used to assess plantar fascia thickness.
Each measurement was carefully recorded to ensure that the findings were authentic and reliable.

This study was reported in accordance with the Transparent Reporting of Evaluations with Nonrandomised Designs
(TREND) guidelines appropriate for quasi-experimental studies utilising non-probability consecutive sampling. Data
collected were entered and analysed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA; RRID:
SCR_019096). Qualitative data, such as sex, lifestyle, occupation, and side of involvement, were presented as
frequencies and percentages, while quantitative data, such as age, BMI, duration of symptoms, VAS score, AOFAS
score, and plantar fascia thickness, were presented as mean standard deviation. The normality of the data was checked
before the analysis. Independent samples t-tests were used to compare the mean differences between the two groups.
Stratification was employed to consider possible effect-modifying factors, including age, sex, BMI, symptom duration,
lifestyle, and occupational factors. Post-stratification comparisons were performed using independent-sample t-tests.
Statistical significance was set at p < 0.05.
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Results

The baseline clinical and demographic characteristics of the two groups were comparable. The average age of the
corticosteroid group was 43.9 + 11.2 years, and that of the PRP group was 42.6 + 10.8 years. Likewise, no statistically
significant difference between the two groups was found regarding plantar fascia thickness, baseline pain (VAS),
functional scores (AOFAS and Ankle Society), symptom duration, and body mass index (BMI) (p > 0.05). This
implies that both groups were the same at the start of the investigation. (Table 1)

Males constituted 56 percent and 60 percent in the PRP and corticosteroid groups, respectively, whereas females
constituted 44 percent and 40 percent, respectively. (Table 2)

The two groups showed significant improvements in all outcome measures after the three-month intervention period.
However, the PRP group showed greater improvement than the corticosteroid group.

The Visual Analogue Scale (VAS) pain score at three months was 1.9 £ 1.1 in the PRP group and 2.8 + 1.0 in the
corticosteroid group, lower than the baseline scores of 7.8 + 1.2 and 7.6 + 1.3, respectively. The mean between-
group difference in the VAS score was 0.9 points (95% CI: 0.6—1.2), indicating significantly superior pain relief in
the PRP group (p = 0.001). See Table 3.

The functional outcomes of both groups improved significantly according to the AOFAS score. Three months after
starting treatment, the mean AOFAS score in the PRP group increased from 55.2 + 7.4 to 86.3 + 6.8. In comparison,
the corticosteroid group improved from 56.1 + 6.9 to 80.7 £ 7.5. The mean between-group difference was 5.6 (95%
CI: 2.9-8.3). In post-treatment AOFAS assessments, the PRP group showed better functional recovery than the other
groups (P =0.002). (Table 3)

Ultrasonographic assessment revealed a reduction in plantar fascia thickness in both groups. Three months later, the
average PRP group thickness decreased to 3.5 = 0.8 mm. In the corticosteroid arm, it decreased from 5.5 + 1.0 mm
to 4.6 + 0.9 mm. The mean between-group difference in plantar fascia thickness was 1.1 mm (95% CI: 0.8—1.4),
reflecting significantly greater tissue repair in the PRP group (p = 0.001). See Table 3. Stratification analysis
considered age, sex, BMI, symptom duration, lifestyle, and occupation as effect modifiers. PRP outperformed
corticosteroids in most categories, with substantial changes in pain, function, and fascial thickness (p < 0.05). Table
4. Both groups experienced no serious side effects during the trial, such as fascial rupture or infection.

Table 1: Baseline Demographic and Clinical Characteristics.

Variable PRP Group (n=50) Mean + SD Steroid Group (n=50) Mean + SD p-value
Age (years) 42.6 £10.8 439+11.2 0.62
BMI (kg/m?) 273+3.5 26.9+3.8 0.58
Duration of symptoms (months) 58+2.1 6.1+2.4 0.49
Baseline VAS 7.8+1.2 7.6+1.3 0.37
Baseline AOFAS 552+74 56.1 £6.9 0.48
Fascia thickness (mm) 54+09 55+£1.0 0.71

Table 2: Gender distribution.

Gender PRP Group (n=50) Steroid Group (n=50) Total
Male 28 (56%) 30 (60%) 58 (58%)
Female 22 (44%) 20 (40%) 42 (42%)

Table 3: Comparison of Outcome Measures (VAS, AOFAS, and Plantar Fascia Thickness).

QOutcome Variable Time PRP Group (Mean + SD) Steroid Group (Mean * SD) p-value
Baseline 7.8+1.2 7.6+£13 0.37
VAS Score 3 Months 1.9+1.1 28410 0.001
Baseline 552+74 56.1 +£6.9 0.48
AOFAS Score 3 Months 863 +6.8 80.7 £7.5 0.002
Plantar Fascia Baseline 54+0.9 55+1.0 0.71
Thickness (mm) 3 Months 3.5+0.8 46+09 0.001
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Table 4: Stratification Analysis of Outcome Measures at 3 Months.

Variable Category VAS (Mean p- AOFAS p- Fascia p-
+ SD) PRP value (Mean % SD) value Thickness value
vs Steroid PRP Vs (mm) PRP vs
Steroid Steroid
Age <40 yrs 1.8+ 1.0 vs 0.003 87.5+£ 6.5 vs 0.002 34+0.7vs 4.5 0.001
2.7+09 81.2+7.0 +0.8
>40 yrs 2.0+ 1.2 vs 0.004 85.6 £ 7.1 vs 0.003 3.6+ 0.9 vs 4.7 0.001
29=+1.1 80.1+7.8 +1.0
Gender Male 1.9+ 1.1 vs 0.002 86.1 £ 6.8 vs 0.002 35+£0.8 vs 4.6 0.001
28+1.0 80.5+7.3 +0.9
Female 1.8 £ 1.0 vs 0.003 86.5 £ 6.9 vs 0.003 34+£0.7vs4.5 0.001
27+1.1 81.0+7.6 +0.9
BMI <25 1.7+ 1.0 vs 0.002 87.8 £ 6.3 vs 0.001 33+0.7vs 44 0.001
2.6=+09 82.0+6.8 +0.8
>25 2.0+ 1.2 vs 0.001 854+ 7.2 vs 0.002 3.6+09vs 4.8 0.001
3.0+1.1 79.5+7.9 +1.0
Duration < 6 1.8 £ 1.0 vs 0.003 87.2 £ 6.6 vs 0.002 34+£08vs4.5 0.001
months 27+1.0 81.8+7.1 +0.9
> 6 2.1+ 12 vs 0.002 85.1+ 7.3 vs 0.003 37+09vs 4.8 0.001
months 3.0+1.1 79.8 £ 8.0 +1.0
Lifestyle Active 1.7 £ 1.0 vs 0.002 87.9 £ 6.4 vs 0.001 33+0.7vs 44 0.001
2.6=+09 82.1+6.9 +0.8
Sedentary 2.0+ 1.2 vs 0.001 85.0 £ 7.2 vs 0.002 3.6+09vs 48 0.001
3.0+1.1 79.2 +£8.1 +1.0
Sports 1.8 £ 1.1 vs 0.003 86.7 £ 6.8 vs 0.002 35+0.8vs4.6 0.001
27+1.0 81.3+72 +0.9
Discussion

Corticosteroid injections and platelet-rich plasma (PRP) had significant effects on plantar fascia thickness,
discomfort, and functional outcomes at the three-month follow-up. However, PRP was more effective than
corticosteroids. These findings are consistent with those of previous studies. Zuo et al,’ conducted a meta-analysis
of more than 1600 patients and revealed that PRP led to a significant decrease in VAS score at three months compared
to corticosteroids (mean difference -0.72, p = 0.01). This may be compared to the present study, which reported a
statistically significant difference in the VAS scores between the groups after three months of approximately 0.9
points.

Aleid and colleagues,'? discovered that pain reduction was more significant in patients receiving PRP at 3 and 6
months and that the mean VAS scores in the PRP (2.1 + 1.0) and corticosteroid (3.0 = 1.2) groups were lower (p <
0.05). These data also prove the superiority of PRP, as they are similar to those of an existing study (1.9 £ 1.1 vs.
2.8 +1.0).

Bucak et al.,'" showed that at six months, the AOFAS scores of the PRP group increased to 88.2 + 6.5, while those
of the corticosteroid group were 81.4 £ 7.2 (p < 0.01). The same was demonstrated in this trial, with the AOFAS
scores of the PRP group rising to 86.3 = 6.8 and the corticosteroid group rising to 80.7 + 7.5 (P = 0.002).

PRP significantly increased AOFAS scores from 58.6 + 8.2 to 85.4 + 7.1 when compared with corticosteroids (59.1
+7.9 to 79.3 £ 8.5) (P < 0.05), according to another randomised trial by Vellingiri et al.!? The positive trend in the
present study was almost similar to this trend.

Sathyendra et al.,'> found that the thickness of the plantar fascia decreased from 5.6 + 1.0 mm to 3.8 = 0.9 mm in
the PRP group and from 5.5 + 0.9 mm to 4.5 £ 1.1 mm in the corticosteroid group (P < 0.05). These results are
similar to those of the current investigation, in which the thickness decreased to 3.5 + 0.8 mm in the PRP group
compared to 4.6 = 0.9 mm in the corticosteroid group (P =0.001).
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Platelet-derived growth factor (PDGF), transforming growth factor-beta (TGF-), and vascular endothelial growth
factor (VEGF) are growth factors that enhance tissue healing. However, corticosteroids mainly decrease
inflammation without promoting healing. This is why PRP is more effective in long-term outcomes, which have
been observed in previous studies and in the present study.

However, other studies have reported different results. Birjandi et al,'* also found no significant difference between
PRP and corticosteroids in VAS scores at three months (2.3 + 1.1 vs. 2.6 £ 1.2, p > 0.05). In contrast, PRP showed
definite superiority in the current study. The cause of this disparity may be the sample size or differences in the
methods of PRP preparation.

Similarly, Gopi et al.,'” reported that pain was reduced faster at one month in the corticosteroid group, where VAS
scores were 3.2 £ 1.4 versus 4.1 + 1.6 in the PRP group (p < 0.05). However, after six months, PRP showed better
results (1.8 £ 1.0 vs. 2.9 £ 1.2, p < 0.01). These improved PRP results at 3 months are aligned with their long-term
results, even though the present study did not include a short-term follow-up.

In addition, meta-analyses have proven the superiority of PRP therapy. Compared to corticosteroids, Rayo-Martin
et al. '° revealed that PRP had a significant effect on pain reduction at six months (mean difference -1.12, p < 0.001)
and functional rating. Similarly, Zuo et al.,!” discovered that although the short-term effects were comparable, PRP
yielded better outcomes at three and six months.

These findings are also very similar to those of another study by Bashareef et al,'® which reported mean VAS ratings
0of 2.0 = 1.1 in the PRP group and 3.1 £ 1.3 in the corticosteroid group after 3 months (p < 0.01).

Moreover, 85 percent of patients receiving PRP also reported a significant reduction in pain, in contrast to 60 percent
of patients receiving corticosteroids (p < 0.05),'°, which further showed that PRP is superior. However, a study
conducted in 2018 compared VAS scores in two groups, one receiving corticosteroids and the other autologous
blood, but the results were better in the group receiving triamcinolone.?

Overall, the findings of this study are consistent with most of the existing literature, which repeatedly demonstrates
that PRP is superior to corticosteroids in terms of efficacy in eliminating pain, improving functional performance,
and repairing tissue. Although certain trials have demonstrated similar short-term effects, PRP appears to have more
long-term benefits.

Limitations: This study had some limitations. The three-month follow-up period may have been insufficient to
evaluate long-term treatment durability. The single-centre design limits the generalisability of the findings to broader
populations. Although statistically calculated, a sample size of 100 patients may not capture the full spectrum of
population variability. The absence of blinding introduces potential observer and performance bias. The lack of a
placebo or untreated control group precluded comparisons with the natural course of the disease. Variability in
platelet-rich plasma (PRP) preparation techniques may affect its reproducibility. Finally, the single follow-up time
point did not allow for the assessment of intermediate- or long-term outcome trends.

Conclusions

Both corticosteroid injections and platelet-rich plasma (PRP) produced statistically significant improvements in
pain, functional outcomes, and plantar fascia thickness at three months. However, PRP demonstrated statistically
superior results across all three outcome measures: VAS pain score (1.9 = 1.1 vs. 2.8 = 1.0, p = 0.001), AOFAS
functional score (86.3 £ 6.8 vs. 80.7 = 7.5, p = 0.002), and plantar fascia thickness (3.5 + 0.8 mm vs. 4.6 + 0.9 mm,
p = 0.001). These findings indicate that PRP is a more effective treatment option than corticosteroids for plantar
fasciitis at three-month follow-up and may serve as a safer long-term alternative given its tissue-regenerative
mechanism.
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