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Abstract: Background: Plantar fasciitis is a common cause of plantar pain which is prevalent among adults. 
Conservative tractions, invasive injections, shock therapies and also surgical procedures are known as beneficial 
methods in non-responsive cases. Here we evaluated and compared the injection of platelet rich plasma (PRP) 
and usage of extracorporeal shockwave therapy (ESWT) in pain reduction in patients with chronic plantar fasciitis. 
Methods: This is a randomized clinical trial that was performed in 2017-2020 on patients with chronic plantar fasci-
itis who did not respond to conservative therapies. A total number of 110 patients with plantar fasciitis were entered 
based on inclusion and exclusion criteria. Patients were then divided into two groups. The pain of patients was 
measured using visual analogue scale (VAS) before interventions. The first group underwent PRP injections while 
the second group underwent ESWT using Shock Master 500. Patients were visited 2, 4, 8, 12, 16, and 24 weeks 
after interventions and the pain scores were noted using VAS. Results: Data of 104 patients were analyzed. Initial 
VAS scores of patients were also analyzed. These data indicated no significant differences between the pains of 
patients before interventions (P = 0.413). Pain evaluations in 2, 4, 8, 12, 16, and 24 weeks after interventions with 
controlling age and sex showed significantly reduced VAS scores in both groups after interventions (P = 0.002). We 
should also note that pain in the PRP group reduced more than ESWT group and this difference was also significant 
(P = 0.001). Conclusion: Here we showed that PRP injections and ESWT are both beneficial in pain amelioration in 
patients with chronic plantar fasciitis. We also indicated that PRP injections were associated with better pain reduc-
tion results compared to ESWT.
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Introduction

Plantar fasciitis is one of the most common 
causes of foot plantar pain [1]. Clinical presen-
tations of plantar fasciitis could be a severe 
and sudden pain in the medial side of the heel 
especially early in the morning or the first gait 
after long term sitting [2]. Plantar fascia con-
sists of connective tissue supporting the plan-
tar arch and especially the longitudinal arch via 
attracting the stresses [3]. Although the exact 
histopathology and pathogenesis of plantar 
fasciitis remain unknown, studies revealed no 
significant inflation but on the other hand, myx-
oid degeneration, collagen necrosis, small rup-
tures and angiofibroblastic hyperplasia exist 
[4]. Different risk factors have also been report-
ed for plantar fasciitis including higher body 

mass index (BMI > 25), anatomical disorders 
such as heel curvatures, limb discrepancy, long 
term standing and reduction in ankle dorsiflex-
ion [5, 6]. 

Different therapeutic methods have been 
evolved for plantar fasciitis including conserva-
tive tractions, invasive injections, shock thera-
pies and also surgical procedures in non-
responsive cases [7, 8]. Extracorporeal shock-
wave therapy (ESWT) is a novel treatment meth-
od which might have beneficial effects on plan-
tar fasciitis [9]. This method is associated with 
controlling the injuries via increasing the growth 
factor and is suggested for patients who do not 
respond to other therapies. There have been 
studies showing the effectiveness of ESWT in 
injuries to Achilles tendon, medial tibial stress 
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syndrome and eroded tendons [10]. ESWT is 
performed using two methods: radial extracor-
poreal shockwave therapy (rESWT) and focused 
on extracorporeal shockwave therapy (FESWT) 
[11]. Studies have suggested that rESWT is 
more effective than FESWT due to the wider 
affected area especially in patients with tendi-
nopathy [12]. Some other studies showed that 
both rESWT and FESWT are effective and have 
no preference for each other [13]. Patients with 
plantar fasciitis experience pain in a region  
and as a result, it is assumed that rESWT could 
have more beneficial effects. 

Platelet rich plasma (PRP) is also another thera-
peutic method for orthopedic inflammatory dis-
eases [14]. PRP is a part of autologous plasma 
with higher amounts of platelets and variable 
growth factors. PRP is mainly used in chronic 
situations that are unresponsive to other medi-
cal therapies [15]. PRP injections to affected 
area cause initiation of revival procedures via 
different growth factors. Recent studies have 
indicated that PRP is effective in treatments of 
plantar fasciitis but they have focused on signs 
and symptoms of the disease. Based on the 
results of former studies, usage of PRP was 
associated with improvements in clinical symp-
toms of plantar fasciitis that was unresponsive 
to usual medical treatments [16, 17]. These 
studies have indicated that pain amelioration 
as the most important treatment outcome was 
resulted by PRP injections [18]. On the other 
hand, various studies declared that ESWT, that 
is a non-invasive therapy, is appropriate for 
plantar fasciitis treatments. It has been also 
declared that ESWT is more effective and  
beneficial than corticosteroid administration 
[19-21].

So far, no previous study has evaluated and 
compared the effects of ESWT usage and PRP 
injections in patients with plantar fasciitis. The 
novelty the current study is that we performed 
a randomized clinical trial for the first time  
to compare the PRP injection and ESWT admin-
istration for treatment of refractory plantar 
fasciitis.

Methods

Study design

This is a randomized clinical trial that was per-
formed in 2017-2020 in Imam Khomeini hospi-

tal and Avisina clinic in Tehran. The study popu-
lation consisted of patients with plantar fasci-
itis who did not respond to conservative thera-
pies. The current study was approved by the 
Research Committee of Tehran University of 
Medical Sciences and the Ethical committee 
has confirmed it. 

Inclusion and exclusion criteria

Our inclusion criteria were: 1. Patients older 
than 18 years. 2. Presence of pain in anterior-
medial calcaneal tuberosity. 3. Normal bone 
anatomy. 4. Presence of pain less than 18 
months. 5. Unresponsive to conservative thera-
pies for at least 3 months (including the use of 
non-steroidal anti-inflammatory drugs (NSAID) 
and use of Ice Pack). The exclusion criteria 
were: surgery and interventions on the ipsilat-
eral knee or ankle, previous history of injecting 
blood products such as PRP, injection of ste-
roids or use of shock waves in the heel or 
Achilles tendon, inflammatory arthritis, osteo-
arthritis of the foot and knee, spondylitis anky-
losans, psoriatic arthritis, reiter’s syndrome, 
rheumatoid arthritis, neurological abnormali-
ties, infectious skin diseases or history of any 
infection in the foot in the past 3 months, preg-
nancy, malignancy, blood disorders, signs or 
symptoms of Radiculopathy, Tarsal tunnel syn-
drome and Sinus tarsi syndrome. 

Study population

The study population was calculated using sta-
tistical formulas and according to sample size 
calculation, we considered 50 patients in each 
group. A total number of 110 patients with 
plantar fasciitis were entered based on inclu-
sion and exclusion criteria. We should note that 
written informed consent was taken from all 
patients. All patients were examined by an 
expert orthopedic surgeon. Patients were ran-
domly divided into 2 groups using SPSS soft-
ware. The patients in the first group were 
assigned to PRP injection method and the sec-
ond group of patients were assigned to ESWT 
technique. 

Measuring tools

Foot magnetic resonance imaging (MRI) was 
requested for all patients to rule out the stress 
fractures and other bone abnormalities. We 
should also note that written patient’s informed 
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consents were taken from participants. 
Patients were then divided into two groups. The 
pain of patients was measured using visual 
analogue scale (VAS) before interventions. This 
scale is a validated, subjective measure for 
acute and chronic pain. Scores are recorded by 
making a handwritten mark on a 10-cm line 
and also is scored from 0 (meaning “no pain”) 
to 10 (“worst pain”) [22]. Pain was considered 
as our primary research indicator while treat-
ment time and age were secondary research 
indicators. Patients were divided into two 
groups randomly using Random Allocation 
Software. Each group contained 55 patients. 

Study procedure

The first group underwent PRP injections. PRP 
preparation was performed as follows: 40 ccs 
of complete blood was taken from basilic or 
antecubital vein and was transferred to vacu-
um sterile test tubes containing 3.8 sodium 
citrate (BD Vacutainer; Becton, Diskinson and 
Company, NJ) as anti-coagulant. Blood samples 
were transferred to the laboratory and centri-
fuged for 10 minutes with 1800 rotations  
per minute (Heraeus Megafug 1.0R; Fisher 
Scientific, Waltham, MA). As a result, blood 
cells were divided. The upper plasma layer was 
extracted into 50 ml polypropylene cone tubes 
(Falcon; Fisher Scientific, Corning, NY). These 
samples were also centrifuged for 12 minutes 
with 3400 rotations per minute. PRP was then 
extracted from tubes. 3 ml of PRP was injected 
in vacuum sterile test tubes without anti-coagu-
lants and the rest were transferred for platelet 
counting tests. Before PRP injections, platelet 
activity should be induced by adding 0.45 ml of 
calcium gluconate. Activated PRP was aspirat-
ed with a 5 ml syringe and injected along with 2 
ml Lidocaine into the plantar fascia. All patients 
were instructed in exercise programs that 
included stretching the plantar fascia while the 
patient was sitting during exercise, pulling the 
toes with one hand and pulling the injured foot 
over the bone of the other foot. According to the 
instructions, they exercised three times a day, 
10 times for 10 seconds each time.

The second group of patients underwent ESWT 
using Shock Master 500 (ApsuNInc; Gym- 
nauniphy, NV, Belgium). As the shock wave 
energy passes through the tissue, ultrasound 
waves (Accuvin Vio, Samsung Medison, Seoul, 

South Korea) were used to observe the move-
ments and depth of the therapeutic position 
before ESWT. This issue is due to the increase 
in the effectiveness of the treatment. The 
patients were in supine position and ESWT was 
administered without local anesthesia. The 
energy was applied vertically with a depth of 15 
mm, the pressure of 1500 bar, the resistance 
of 4 Hz and energy of 0.089 MJ/ml until pain 
threshold. This procedure was performed once 
a week for 3 weeks. The patient was allowed to 
rest for 30 minutes on the bed after ESWT 
administration and was allowed to perform 
daily activities. No treatments were suggested 
for patients and Achilles and plantar tendon 
stretching movements were initiated 6 months 
after the last session of ESWT. The patient 
stretched the Achilles tendon by placing both 
hands against the wall, pulling the affected leg 
back, and then bending the knee while stand-
ing upright, stretching the affected leg. The 
patient had to sit on a chair, place the affected 
part of the foot above the knee of the opposite 
foot, and then do a dorsiflexion stretch for the 
plantar fascia.

Follow-up and statistical analysis

Patients were visited 2, 4, 8, 12, 16 and 24 
weeks after interventions and the pain scores 
were noted using VAS. Data were analyzed in 
SPSS software (version 25, IBM Corporation, 
Armonk, NY). P < 0.05 was considered as a sig-
nificance threshold. Qualitative variables were 
compared using X^2 and quantitative variables 
were compared using Paired T-test. Quantitative 
variables had a normal distribution and a stan-
dard deviation was presented and P-value < 
0.05 was considered as the significance 
threshold.

Results

Study population

Here in the present study, 110 patients were 
included and divided into 2 groups each con-
taining 55 patients. 6 patients were excluded 
due to neurologic abnormalities (1 patient), pre-
vious history of blood transfusion within the 
past 2 months (4 patients) and lack of proper 
follow-ups (1 patient). The CONSORT diagram 
of the present study is illustrated in Figure 1. 
Data of 104 patients were analyzed. 
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Demographic data 

The first group that received PRP treatments 
consisted of 32 females and 18 males and the 
second group consisted of 34 females and 20 
males. The initial analysis indicated that the 
mean age of the first group was 44.58 ± 4.3 
and the mean age of the second group was 
44.23 ± 5.8. We showed no significant differ-
ences between the two groups regarding age (P 
= 0.820) and sex (P = 0.751). Analysis of past 
medical histories of patients also showed no 
significant differences between the two groups 
(P = 0.744).

Pain assessments

Initial VAS scores of patients were also ana-
lyzed. These data indicated no significant dif-
ferences between the pains of patients before 
interventions (P = 0.413). Pain evaluations in 2, 
4, 8, 12, 16 and 24 weeks after interventions 
with controlling age and sex showed significant-
ly reduced VAS scores in both groups after 
interventions (P = 0.002). We should also note 
that pain in the PRP group reduced more than 
the ESWT group and this difference was also 

significant (P = 0.001) (Table 1; Figures 2 and 
3). 

Analysis using repeated measures ANCOVA 
indicated that there was a significant difference 
between the results of repeated measure-
ments in the PRP group. These results are indi-
cated in Table 2.

Side effects

Evaluation of complications in two groups 
showed that 14 patients in ESWT had irrita-
tions and 6 patients in PRP group had mild 
localized reactions. But no significant differ-
ences were observed among the two groups (P 
= 0.108). 

Discussion

In the current study, we indicated that the pain 
of the patients reduced significantly following 
both PRP and ESWT treatments. We also 
showed that the pain reduction was more 
among patients treated with PRP compared to 
ESWT method. The results of the present study, 
by comparing the mean pain score of plantar 

Figure 1. CONSORT diagram of patients. 
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fasciitis between PRP and ESWT treatments 
with control of age and sex variables showed 

technique which is indicated to be associated 
with beneficial results. Based on the present 

Table 1. Pain scores in patients

Evaluation time Pain in PRP group using VAS score 
(mean ± SD)

Pain in ESWT group using VAS score  
(mean ± SD) P-value 

0 6.23 ± 1.4 6.20 ± 1.3 0.512
After 2 weeks 5.40 ± 1.1 5.81 ± 1.3 0.413
After 4 weeks 4.67 ± 1.2 4.97 ± 1.1 0.072
After 8 weeks 3.20 ± 1.1 4.13 ± 0.9 0.042
After 16 weeks 2.87 ± 0.8 3.40 ± 0.8 0.001
After 24 weeks 1.40 ± 0.8 2.55 ± 0.6 0.001
P-value 0.001 0.001

Figure 2. Comparison of VAS score in both groups.

that the difference between the 
two treatments was significant. 
Regarding the mean values of 
both methods during the treat-
ment period, the PRP method 
caused more pain reduction 
than ESWT. So far, very few 
studies have evaluated and 
compared the effectiveness of 
PRP injection and ESWT in 
patients with chronic plantar 
fasciitis. 

The efficacy of ESWT has been 
indicated in previous studies 
[23]. In a study by Dastgir in 
Ireland in 2004, 70 feet with 
chronic plantar fasciitis were ex- 
amined using ESWT. Significant 
pain improvement was reported 
in patients [24]. In a meta-analy-
sis by Zhiyun and colleagues in 
2013, they showed that usage 
of ESWT is associated with ben-
eficial results and pain improve-
ments in patients with chronic 
plantar fasciitis who are also 
unresponsive to routine conser-
vative treatments [25]. These 
studies showed significant effi-
cacy of ESWT in patients which 
is in line with our findings. The 
usage of various techniques  
has been discussed in previous 
studies. In the present study, we 
compared the two effective me- 
thods in reducing pain in plantar 
fasciitis. The use of PRP in or- 
thopedic interventions has re- 
cently become an interesting 

Figure 3. Different VAS scores within 24 weeks. *Pain in PRP group was 
significantly lower than ESWT group (3.20 ± 1.1 vs. 4.13 ± 0.9, P = 0.042). 
**Pain in PRP group was significantly lower than ESWT group (2.87 ± 0.8 
vs. 3.40 ± 0.8, P = 0.001). ***Pain in PRP group was significantly lower 
than ESWT group (1.40 ± 0.8 vs. 2.55 ± 0.6, P = 0.001).
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study, we showed that pain reduction following 
PRP injections as significant. There were also 
mild localized reactions in some patients but 
no serious discontinuing complications were 
observed. As a result, we assume that this 
method is safe and could be used in patients 
with plantar fasciitis. 

In another meta-analysis by Hsiao and col-
leagues in 2015, data of 10 clinical trials and 
604 patients with chronic plantar fasciitis were 
analyzed. They showed that injection of autolo-
gous blood-derived products (ABPs) following 
corticosteroid injections was the most effective 
therapeutic method. They also declared that 
ESWT was as useful and efficient as ABPs and 
caused pain improvements within 6 months 
but PRP as a subgroup of ABPs was considered 
more efficient than ESWT [26]. These results 
were in line with our findings emphasizing the 
effectiveness of PRP in patients with chronic 
plantar fasciitis. In the current study, we mea-
sured the pain of patients using VAS score and 
showed a significant improvement in the pain 
of patients who were treated with PRP method. 
We believe that pain is the most important 
symptom of plantar fasciitis. Based on recent 
guidelines, most of the physicians should con-
centrate on pain reduction in patients with 
plantar fasciitis by the means of analgesics 
that in turn could lead to various complications. 
Using the PRP technique was associated with 
significantly reduced pain that could also influ-
ence every aspect of a patient’s life. The Usage 
of PRP has been shown to be more efficient 
than corticosteroid injections in a study by 
Tiwari and Bhargava in 2013. They evaluated 
60 patients within 6 months after corticoste-
roid and PRP injections and reported that the 
PRP method had better pain amelioration 
results [27]. 

In 2017, a clinical trial was conducted by 
Acosta-Olivo and colleagues on 32 patients 
with chronic plantar fasciitis that did not 

respond to conservative treatments. They com-
pared the results of PRP and corticosteroid 
injections in patients and reported that both 
methods led to significant pain reduction but 
no significant differences could be observed 
between two methods [28]. On the other hand, 
Martinelli and others reported that PRP injec-
tions in 14 patients were associated with sig-
nificant pain improvements and no complica-
tions [29]. The same results were reported by 
O’Malley and colleagues that investigated 23 
patients with chronic plantar fasciitis [30]. We 
believe that such differences between studies 
could be due to variations in study populations 
and follow-up durations. A key point of our study 
was that we evaluated and compared the 
results of two therapeutic methods on 104 
patients. The present study supports the usage 
of PRP in patients with chronic fasciitis but fur-
thermore, we assume that more studies might 
be required.

Based on orthopedic guidelines, refractory 
plantar fasciitis should be treated with inter-
ventional therapies or advanced medical treat-
ments to reduce the patient’s pain. These ther-
apies include surgical treatments, advanced 
medical treatments (such as PRP) and physio-
therapy (such as ESWT). Each of these meth-
ods is associated with advantages and disad-
vantages. Patients with refractory plantar fasci-
itis that have been involved with long-term 
medical treatments may have higher compli-
ance with physiotherapy and physicians also 
suggest these therapies. Based on the results 
of our study, the usage of PRP had better thera-
peutic results compared to ESWT with no sig-
nificant differences regarding complications of 
both therapies. These results could change the 
insight of physicians and also could bring 
appropriate treatment results for patients. The 
combination of two methods could also have 
better therapeutic results but evaluation of 
these results and also complications require 
further studies. The limitations of the present 

Table 2. Repeated measures ANCOVA test results
Source of changes Sum of squares Degree of freedom F distribution P-value
Time 27.111 2.638 4.608 0.006
Gender interaction and repetition time 1.352 2.638 0.230 0.824
Age interaction and repetition time 4.144 2.638 0.704 0.442
Interaction of repetition time and group 26.504 2.638 4.505 0.004
Error 258.849 116.072



Treatments of plantar fasciitis

7 Int J Burn Trauma 2021;11(1):1-8

study was that we could not evaluate the 
effects of previous and also the effects of anal-
gesics used by patients. We had also limitation 
in long term follow up of patients.

Conclusion 

Here in the present study, we showed that PRP 
injection is a beneficial and efficient method for 
reducing the pain in plantar fasciitis and is 
associated with significantly reduced pain com-
pared to ESWT. The use of ESWT in patients 
was also associated with significant pain ame-
lioration but we indicated that pain reduction 
following PRP injection is significantly more 
than ESWT method. These findings were in line 
with previous studies but we also believe that 
further evaluations especially about the quality 
of life in patients and other related symptoms 
might be required. 
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