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ABSTRACT 

Background: People will get plantar fasciitis or fasciopathy nearly 10% in their lifetime, 

which affects the plantar fascia and causes abnormal thickening and structure. Most 

patients will be healed within 6 to 12 months, however other people can experience 

symptoms for much longer. The main aim of this study was to compare the effects of 

corticosteroid and platelet rich plasma (PRP) for the treatment of plantar fasciitis. 

Methods: The present study was conducted in department of orthopaedics at tertiary 

care centre Chengalpattu district. In this study, Sampling for the selection of study 

subjects with Randomisation for the allocation of interventions. Total of 60 both in 

patients and out patients with plantar fasciitis with the age group between 30 to 50 

years, were treated with corticosteroids and platelet rich plasma (PRP), for 18 months. 

Thirty patients were treated with platelet rich plasma. The platelet rich plasma (PRP) 

was prepared from venous whole blood. The other thirty patients were treated with 

corticosteroid injection. The primary analysis included visual analogue scale (VAS) pain 

scores and the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hind 

foot outcome scores. Results: The PRP group was more often successfully treated than 

the corticosteroid group. When baseline VAS and AOFAS scores were compared with 

the scores at 12 weeks follow up, both groups showed improvement across time 
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(intention-to-treat principle). The mean VAS and AOFAS heel pain scores measured 6 

weeks after treatment were 77.5 in steroid group and 87.5 in PRP group, and the scores 

in both groups were significantly lower when compared with pre-treatment levels.  PRP 

treatment was more effective resulted higher improvement in VAS score and in AOFAS 

score at 6 weeks as compared to steroid injection (P value<0.001). Conclusion: 

Treatment of patients with plantar fasciitis with PRP reduces pain and increases 

function significantly, exceeding the effect of corticosteroid injection at the end of 6 

weeks. Hence, we concluded that PRP injection is more effective in resulting pain relief 

and function as compared to corticosteroid injection. 

Key words: plantar fasciitis, platelet rich plasma, VAS, AOFAS. 
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INTRODUCTION 

The incidence and prevalence of plantar fasciitis by age are unknown. This condition 

accounts for 15% of foot disorders. Some studies reported prevalence rate among a 

population of runner to be as high as 22%. More than 10% of the population is affected by it 

over lifetime 
(1)

. It may bilaterally in a third of cases. Approximately 90% of cases are treated 

successfully with conservative care 
(2,3,4)

. Females are commonly affected than males 
(5)

. 

Some studies explained that it is caused by repeated microtrauma.  

Plantar fasciitis etiology remains unknown but is believed to be multifactorial. This may be 

caused by obesity, poor foot and ankle biomechanics, flat feet, prolonged standing, jumping, 

running and ill-fitting footwear. Plantar fasciitis can also be associated occasionally with 

other systemic diseases like seronegative spondyloarthropathies 
(6)

. 

But some studies explained that it is caused by repeated microtrauma. PF previously 

considered an acute inflammatory disease, is now histologically considered to be a chronic 

degenerative process without inflammation 
(7)

.  The condition is diagnosed with the presence 

of clinical findings such as heel pain and tightness over the heel 
(8)

. 

More knowledge on the pathology of plantar fasciitis helps to apply various conservative 

treatments like physiotherapy, stretching exercises, ice packs, night splints, shoe modification 

and the use of non steroidal anti inflammatory drugs (NSAIDS) 
(9)

. The treatment for plantar 

fasciitis may need a combination of treatment application, rather than administering only one 

treatment at a time. There is no proven specific treatment that had been set as a gold standard 

treatment for chronic plantar fasciitis. 

Local injection techniques are used commonly secondary to conservative therapies in the 

patients who resistant plantar fasciitis. Corticosteroid injections have been used to treat heel 

pain since 1950s 
(10)

. Low cost, low complexity and rapid pain relief are the advantages of 

corticosteroids injection but it is associated with potential complications which may 

overcome its benefits. Cochrane review on the effect of corticosteroid for plantar fasciitis 

showed improvement in symptoms at one month, but not for a long lasting effect
(11)

. 

Although popular, steroid injections appear to be effective only briefly and to a limited extent 

in curing the illness. The use of corticosteroids has been associated to plantar fascia rupture, 

particularly following numerous local injections. 

Platelet rich plasma (PRP), consists of concentration of natural autologous growth factors. 

The platelet-rich plasma (PRP) injections is now recently introduced and considered as an 

effective treatment for plantar fasciitis. Regeneration of tendons by matrix synthesis, cellular 

chemotaxis, and proliferation are some of the benefits 
(12)

. 

Abnormal thickening of the plantar fascia (> 4.0 mm) in plantar fasciitis is noted in almost all 

cases 
(13)

. The thickening of plantar fascia can be assessed by using ultrasonography (USG) 
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(14)
. Several studies confirmed that both corticosteroid and PRP injections are effective in 

reducing pain and also the plantar fascia thickness 
(15, 16, 17)

. 

Platelet rich plasma (PRP) is marketed as the best autologous biological blood-derived 

product because it may be given exogenously to a variety of tissues, releasing high quantities 

of platelet-derived growth factors that improve tendon, bone, and wound healing. 

Additionally, PRP has antibacterial qualities that might help to avoid infections. 

Growth factors are released when platelets are activated, starting the body's normal healing 

process. These platelets may trigger a healing response if injected where the fascia attaches 

In order to compare and evaluate the function and effectiveness of corticosteroid versus 

autologous PRP injection in treating plantar fasciitis, this study was conducted. 

In this study, we compared the efficacy of PRP and steroid injection in the treatment of 

chronic plantar fasciitis in terms of symptomatic relief and also analysed the improvement of 

foot function over a period of six months. 

The objectives of the study are to compare the clinical outcome of PRP injection versus 

steroid injection in the treatment of plantar fasciitis in terms of symptomatic relief and to 

evaluate the improvement of foot function and patient satisfaction over a period of six 

months. 

 

METHODOLOGY 

The study of 60 patients (Divided into two groups with 30 each) who were diagnosed as 

plantar fasciitis for the duration of 18 months in a tertiary care hospital. Sampling for the 

selection of study subjects with Computerized Randomisation for the allocation of 

interventions. 

Study approval and trial registration 

Institutional Ethical Committee approval 2021/651, dated 29/01/2021.  

Clinical trial registry of India [CTRI 2022/10/059486]. This clinical research was done 

following the ethical principles for medical research involving human subjects in accordance 

with the Helsinki Declaration 2013. 

Inclusion Criteria: Patients were selected between the age group 30 to 50years and All 

patients with established plantar fasciitis 

Exclusion Criteria: Patient with Congenital deformity of lower limb, Achilles tendon 

pathology, Previous surgery for heel pain, Injury to heel were exempted from the study.  

Methods of Data Collection: 

Patients who were clinically diagnosed with Plantar fasciitis and who have fitted into above 

inclusion and exclusion criteria was explained about the procedure. The participant  was 

enrolled after getting a written and informed consent in their vernacular language. Patient 

who is willing is do the treatment was selected randomly. 

The present study attempts to compare the effectiveness of platelet rich plasma injection 

versus corticosteroid injection as a treatment for plantar fasciitis.  

The Drug used for the injection were Triamcinolone 40mg and Methylprednisolone. 

Platelet Rich Plasma Preparation:  

Using a 16 or 18 G syringe, 10ml of blood was withdrawn from peripheral vein. Venous 

blood was taken into Acid citrate dextrose tube which avoids platelet activation and 

degranulation due to its anticoagulant properties. 

Centrifugation was carried out immediately at 3200 rpm for a total of 12min. This separates 

blood into three layers, the top layer consisted of platelet-poor plasma, the middle layer 

contained about 1.5ml of platelet rich plasma as well as a buffy coat of white blood cells and 

the bottom layer consisted of red blood cells. The layer of PRP was easily extractable at the 

time of use. 

Eligibility for injection therapy:  
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Age eligibility for study:          30 to 50 years 

Genders:                                 Both male and female 

 Healthy volunteers:                 Not accepted 

Outcome Measures:  
Patients were evaluated as per clinical parameters-Visual analogue scale (VAS) assessment 

of pain relief and The American Orthopaedic Foot and Ankle Society (AOFAS) Ankle Hind 

foot Score commonly used instruments for measuring the outcome of treatment. 

Visual Analogue Scale (VAS):  

A Visual Analogue Scale (VAS) is one of the pain rating scales used for the first time in 1921 

by Hayes and Patterson 
(18)

. It is a measuring scale used to measure various amount of pain 

noted by the patients. Scale score ranging from 0 (no pain) to 100(severe or bad pain).  It is a 

continuous scale comprised of a horizontal (HVAS) and vertical (VVAS) line, 100mm in 

length written word description at the ends. 

The patient was asked to mark their pain level in the scale, VAS score was recorded by 

measuring in millimeters from the right side end of the line to the point that the patient marks. 

Outcome is measured by the changes in pain measured by Visual Analogue Scale and 

AOFAS Score with the time period of baseline, 1 month, 1week, 2 month, 2 week, 3 week 

and 6 weeks. The adverse events were recorded throughout the entire 2 months. 

 

VISUAL ANALOGUE SCALE 

 

 
Figure 1: Visual Analogue Scale 

 

THE AMERICAN ORTHOPAEDIC FOOT AND ANKLE SOCIETY (AOFAS) 

ANKLE-HINDFOOT SCORE 

Table 1: Parameters 

PAIN (40 points) 

None 40 

Mild 30 

Moderate 20 

Severe 0 

FUNCTION (50 POINTS) ACTIVITY LIMITATIONS 

None 10 

Limitations on recreational activities 7 

Some limitations on daily and recreational 

activities 

4 

Severe limitations on daily and recreational 0 
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activities 

MAXIMUM CONTINUOUS WALKING DISTANCE 

600 metres or more 5 

400 metres to less than 600 metres 4 

100 metres to less than 400 metres 2 

Less than 100 metres 0 

WALKING SURFACES 

No difficulty on any surface 5 

Some difficulty on uneven terrain, stairs and  

inclines 

3 

Severe difficulty or inability to walk on 

uneven terrain, stairs and inclines 

0 

GAIT ABNORMALITY 

None or slight 8 

Obvious (walking possible but gait 

abnormality obvious) 
4 

Marked (walking difficult but gait 

abnormality obvious 

0 

SAGITTAL MOTION(FLEXION PLUS EXTENSION) 

Normal or mild restriction(30 degree or more) 8 

Moderate restriction(15 -29 degree) 4 

Severe restriction ( less than 15 degree) 0 

HIND FOOT MOTION(INVERSION PLUS EVERSION) 

Normal or mild restriction( 75- 100 % 

normal) 
6 

Moderate restriction(25- 74 % normal) 3 

Severe restriction( less than 25% normal) 0 

ANKLE HIND FOOT STABILITY( ANTERIOR, DRAWER,VARUS – VALGUS 

STRESS) 

Stable 8 

Unstable 0 

ALIGNMENT (10 POINTS) 

Good, plantigrade foot, well aligned 10 

Fair, plantigrade foot, mild to moderate 

degree of malalignment 
5 

Poor, nonplantigrade foot, severe 

malalignment 
0 

The AOFAS Ankle-Hindfoot Score is commonly used in patients with an ankle or hindfoot 

injury. This instrument combines functional outcome and pain, which are both critical for 

patients. The AOFAS Ankle Hindfoot Score is only valid if the score truly reflects function 

and pain. 

 

Sample Size Calculation: 

Sample size calculation based on the previous study, the mean and SD of study group of 

corticosteroid versus platelet rich plasma in treatment of Plantar Fasciitis, the values are 

85.72 ± 2.36 and 78.57±1.91 with 5% level of significance and 80% power the total sample 

size 30 in each group including 10% non-response error. 

Study Procedure: 
A sample size of 60 patients. Data collected from patients (Both IPD and OPD) presenting 
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with Plantar Fasciitis satisfying inclusion and exclusion criteria, in Tertiary care Centre 

Chengalpattu District, Tamil Nadu from the year 2020-2022. 

On presentation at the OPD a detailed history was taken from the patient starting with the 

age, name and sex. 

A thorough clinical assessment was carried out which included the patient general condition 

and local examination findings are noted. 

Evaluation of outcome: 

Patients were clinically evaluated during post operative follow up of period of 1 week, 

2week, 1 month and 6 months. 

Patients evaluated as per clinical parameters-Visual analogue scale (VAS) assessment of pain 

relief and The American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot 

Score commonly used instruments for measuring the outcome of treatment. 

Statistical Method: 

Data was  entered in MS-Excel and statistical analysis done by SPSS 23 software. The result 

presented in descriptive statistics and appropriate test of significance applied with 5% level of 

significance an 95% of confidence interval.  

Independent t-test was used to compare the mean difference between the two groups, paired 

t-test was used to compare the mean difference between before and after paired data. In all 

the above tests the P value of <0.05 is accepted as indicating as statistical significance. 

 

SEX DISTRIBUTION 

TYPE * SEX Crosstabulation 

Table 2: Sex Distribution 

 SEX Total 

F M 

    

TYPE 

   PRP    Number 19 11 30 

    %  63.3% 36.7% 100.0%     

STEROI

D 

   Number 24 6 30 

   %  80.0% 20.0% 100.0% 

   Total    Number 43 17 60 

   %  71.7% 28.3% 100.0% 

 

 
Figure 2: Sex Distribution 

 

AGE DISTRIBUTION  

Table 3: Age Distribution 

 Age 

TYPE PRP Mean 41.53 
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SD 7.628 

STEROID Mean 42.03 

SD 8.096 

 

 
Figure 3: Age Distribution 

 

SIDE DETERMINATION 

Table 4: Side Determination 

TYPE * SIDE Crosstabulation 

 SIDE Total 

BOTH LEFT RIGHT 

TYPE PRP Count 11 6 13 30 

% within TYPE 36.7% 20.0% 43.3% 100.0% 

STEROID Count 5 7 18 30 

% within TYPE 16.7% 23.3% 60.0% 100.0% 

Total Count 16 13 31 60 

% within TYPE 26.7% 21.7% 51.7% 100.0% 

 

 
Figure 4: Side Determination 

 

TIME OF HEALING 

Table 5: Time of Healing 

Time of Healing N Median Interquartile 

Range 

Pvalue 

PRP 30 82 2 <0.001 

Steroids 30 78 2.75 
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Figure 5: Time of Healing 

Time of healing is 82% in PRP compared to steroid 78% 

 

RESULTS 
All the relevant data’s were analyzed. The average Visual Analogue Scale (VAS) and 

AOFAS scores in both the groups of pre injection, 1 week, 1 month, and  6 month post 

injection are shown in the below tables: 

VAS SCORE 

Table 6: VAS Score 

VAS score N Median Interquartile 

Range 

Pvalue 

PRP 30 1 1 <0.001 

Steroids 30 3 0 

Pain score is reduced in the PRP group then in steroids and this result is statistically 

significant (Pvalue<0.001) 

 

 
Figure 6: VAS Score 

 

AOFAS SCORE 

Table 7: AOFAS Score 

AOFAS Scale N Median Interquartile 

Range 

Pvalue 

PRP 30 80 5 <0.001 

Steroids 30 75 5 
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Figure 7: AOFAS Score 
 

The data does not support normal distribution since there are few extreme values, hence 

performing a non-parametric Mann-Whitney test to compare the AOFAS variable between 

PRP and steroids. The median(IQR) for PRP is 80(5) and for steroids is 75(5), Overall there 

is a 5-unit difference between PRP and steroids on AOFAS Scale ,This proves AOFAS scale 

is better in PRP compared to steroids and this is statistically significant(P value<0.001). 

 

DISCUSSION 

The plantar heel pain is very common complaints that cause significant discomfort and 

disability. Plantar heel pain or plantar fasciitis or fasciopathy which accounts for 11-15% of 

all foot complaints needed professional care in adults
(19)

. The incidence of plantar fasciitis 

was 3.83 cases per 1000 patient years and with prevalence percentage of 0.4374.  

Some studies showed that there is an association between sex and plantar fasciitis and in 

some studies showed that plantar fasciitis is increased prevalence in men 
(20, 21) 

while others 

showed an increased prevalence in women
(22, 23)

. In our study we found that females are more 

affected with plantar fasciitis than males. 

There are three components of the plantar fascia, all components originate from the 

calcaneus, and each component plays an important role in normal foot biomechanics. The 

important functions of the fascia are to support the arch and absorbing shock. Several studies 

showed that despite the term "itis," there are no inflammatory cells present in this 

condition 
(24,25,26)

. Several risk factors can contribute to plantar fasciitis, but the most common 

cause is overuse stress. The classical clinical presentation is a sharp heel pain, and in some 

cases calcalneal spur is seen. Most of the treatments for plantar fasciitis are ineffective and 

not satisfactory for patients
(27)

. 

The overuse stress results in torn of plantar fascia. Some foot abnormalities like pes planus, 

pes cavus, and limited ankle dorsiflexion, excessive pronation and supination may also causes 

plantar fasciitis. In pes planus, the plantar fascia is subjected to increased strain. In pes cavus, 

there is loss of foot eversion or shock absorption effectively, and this can cause excessive 

strain on the heel. The patients with pes cavus may also have spasm over the gastrocnemius, 

soleus, and posterior leg muscles. The gait cycle of the patients are affected by these tight 

muscles. In about 50% of the cases, there is presence of calcalneal spur that is not directly 

responsible for this condition. The plantar fasciitis is more common in runners and older 

adults, and obesity, heel pad atrophy, and occupations with prolonged standing also other risk 

factors. Seronegative spondyloarthropathies and plantar fasciitis have been found to have a 

close relationship, but systemic factors are unknown in approximately 85% of cases 
(28)

. In 

our study we compare the effects plalelets rich plasma and corticosteroids for the treatment of 

plantar fasciitis. 

Population-based studies estimated the prevalence of plantar fasciitis among the varying age 
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groups. In Australia, the North West Adelaide Health Study in 3,206 people, the age 18 years 
are over reported which accounts for 3.6% of the sample had plantar heel pain 

(29)
. In the 

USA, the Feet First study in 784 people, the age of 65 years and found that 6.9% reported 
tenderness in the plantar fascia and 4.2% reported tenderness in the plantar heel pad 

(30)
, 

while the Framingham reported in the study of 3,378 people, the aged 18 years and over 
reported the prevalence of heel pain to be 7.3% 

(31)
 

Some studies showed that the plantar fasciitis is commonly seen between the ages of 25 and 

65 years old. Some literature shows prevalence rates among a population of runners to be as 

high as 22% 
(32,33)

. Our study showed the prevalence of plantar fasciitis is seen the person 

with the age above 40 years. 

The plantar fasciitis is a common condition usually unilateral. Bilateral presentation is seen 

with a systemic cause. PF is commonly unilateral, but 30% of cases shows bilateral 

presentation 
(34)

. It may present bilaterally in a third of the cases. When plantar fasciitis 

occurs, it is usually unilateral (70% of cases) 
(35)

. In our study we found out that the plantar 

fasciitis occurs unilaterally, and it is more on the right side. 

Celik D et al reported that corticosteroid injection is more effective than physical therapy, 

foot orthoses and PRP only in short term upto 6 weeks 
(36)

. Diaz-Llopis IV explained that 

corticosteroid injection when compared with botulinum toxin A injection, corticosteroid is 

more effective than botulinum toxin A, but it is of short term effect 
(37)

. Corticosteroid is 

similar to placebo injection for pain and function 
(38)

. In our study we also found that 

corticosteroid injection is more effective only in short term. 

Some studies showed, in reduction of plantar fasciitis thickness corticosteroid injection was 

not effective than other comparators. Corticosteroid injection was safe intervention but the 

post injection pain in commonly reported in patients. 

Sellman JR, studied in two cases of patient with plantar fasciitis in 1990, reported that there is 

an increased risk of plantar fascia rupture followed by corticosteroid injection 
(39)

. 

Complications of corticosteroid injection in plantar fasciitis are plantar fascia rupture and 

infection was noted in some literature. But in our study we have not found any such 

complications. 

McMillan AM studied that the corticosteroid injection inhibits the proliferation of fibroblasts 

and the expression of proteinous substance 
(40)

. The VAS score after corticosteroid injection 

was reduced compared to VAS score taken before injection. In our study we also found 

reduction of VAS score after corticosteroid injection than compared before injection. 

Several studies showed that VAS score is commonly used to evaluate the effect of various 

treatments for plantar fasciitis
(41)

. In treating plantar fasciitis, pain relief is not enough, 

functional improvement is also very important. Several recent literature, the functional 

improvement of any therapy was measured by using AOFAS score 
(42,43,44)

. Our study, uses 

VAS and AOFAS was used to report outcomes measures of steroid and PRP injection for 

plantar fasciitis. 

Cytokines and growth factors plays an important role in treatment of plantar fasciitis. 

Martinelli et al showed PRP is rich in TGT-B, VEGF, PDGF and several other inflammatory 

cytokines and interleukins
(45)

 . The combination of growth factors and anti-inflammatory 

cytokines promotes healing and reverse degenerative process. 

Recent literatures showed PRP increased collagen gene expression and production of growth 

factors to promote healing. Local PRP injection promotes delievery of growth factors and 

high concentration of PRP reverse the degeneration process
(46,47)

. 

Ling et al, found PRP is more effective than steroid and placebo in the change of AOFAS 

score. This is similar to our results
(48)

. Hsiao et al 
(49)

 showed PRP as the autologues blood 

derived products showed a greater reduction in VAS score compare to corticosteroid injection 

at three months. Several studies showed PRP is superior than corticosteroid in long term 
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clinical effect. 

Shetty et al, compared the effects of corticosteroid (30 patients) with PRP injection (30 

patients). After three months, the outcome measures showed improvement in both groups. 

The results were much better in PRP than corticosteroid group 
(50)

. 

Say et al compared the effects of PRP and steroid in patients with plantar fasciitis 
(51)

. PRP 

treatment shows VAS and AOFAS score more changes than in steroid group at 6 weeks and 6 

months 
(52)

. Our study suggested that PRP treatment group was associated with greater 

changes in VAS and AOFAS than steroid group. 

Monto et al 
(53)

 in this study, PRP and corticosteroid group produces more difference in 

AOFAS score was clinically significant at 12 and 24 months evaluation. Our study showed 

that PRP is more effective than steroid in the long term in plantar fasciitis. 

With all this available evidence, with the  assessment  using VAS and AOFAS score 

changes,we concluded that PRP injection is more effective than corticosteroid injection was 

clinically significant at 1 week, 2 weeks, 1 month,6 week  and 2 months in long term for the 

management of plantar fasciitis  

 

CONCLUSION 
In conclusion, the comparative study of treatment of plantar fasciitis with platelet rich plasma 

verses corticosteroid injection shows that a single injection of autologous platelet rich plasma 

improves heel pain and functional activities more effectively than corticosteroid injection in 

plantar fasciitis. These improvements were maintained over in our follow up period without 

any significant complications. Corticosteroid gives better results up to eighth week and after 

that pain decreased slightly. Long term follow up with more number of patients is needed to 

evaluate lasting benefits of pain relief and functional improvement in plantar fasciitis. 
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