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Efficacy of Platelet-rich Plasma vs Corticosteroid Injection in
Chronic Plantar Fasciitis: A Comparative Study
Manjeet Singh1, Ashwani Ummat2, Chetan Sharma3, Praveen S Thivari4, Sonia Kochhar5

A b s t r ac t
Introduction: Chronic plantar fasciitis (PF) is the most common cause of foot complaints making up to 11–15% of the foot symptoms requiring
professional care among adults. Also, it is a common problem that affects sport participants as well as inactive middle-aged individuals. The
purpose of this study was to compare the effect of steroid and platelet-rich plasma (PRP) in chronic PF. The results were assessed by comparing
American orthopedic foot and ankle scale (AOFAS) and visual analogue scale (VAS) before injection, 1, 2, and 6 months after injection in both
groups comprising 25 patients in each group.
Results: In our study of 50 patients, in steroid group-A, there is significant change in mean VAS from 6.28 ± 0.86 before follow-up injection to
2.8 ± 0.76 in first follow-up visit (1 month after injection) and to 2.92 ± 0.75 in second follow-up visit (2 months after 1st injection) and remained
constant at 2.92 + 0.75 at third follow-up (6 months post 1st injection) and significant change in mean AOFAS from 67 ± 10 before injection
to 85.76 ± 5.44 in first follow-up visit (1 month after injection) and to 84.16 + 5.94 in second follow-up visit (2 months after first injection) and
deteriorated further to 83.92 + 5.84 at third follow-up (6 months after first injection). In 25 patients in group B, there is significant change in
mean VAS from 5.8 ± 80.78 before follow-up injection to 1.96 ± 0.45 in first follow-up visit (1 month after injection) and to 1.96 ± 0.45 in second
follow-up visit (2 months after first injection) and remained constant at 1.96 ± 0.45 at third follow-up ( 6 months post first injection) and significant
change in AOFAS from 68.44 ± 17.78 before injection to 89.56 ± 0.91 in first follow-up visit (1 month after injection) and to 89.84 ± 0.55 in
second follow-up visit (2 months after first injection) and improved further to 89.92 ± 0.40 at third follow-up (6 months after first injection).
Conclusion: PRP injection is more effective than corticosteroid injection in the treatment of chronic PF in the long run.
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Chronic plantar fasciitis is the most common cause of foot
complaints, making up 11–15% of the foot symptoms requiring
medical care among adults.1
As well, it is a common problem that affects sport participants as
well as inactive middle-aged individuals.2The diagnosis is grounded
on typical history and the finding of localized tenderness in the
middle calcaneal tubercle. 3Overpulling and stretching of plantar
fascia either from excessive exercise or overuse, recurrent trauma,
ageing, obesity, poor fitting foot wear, or poor foot alignment
while running or extended standing produce microscopic tears
of collagen or cystic degeneration in the origin of plantar fascia
causing pain and inflammation. The classic presentation of PF is
pain on the sole of foot at the inferior region of the heel which is
particularly worse with the first step taken on rising in the morning.
Increasing knowledge of the pathology has led to the widespread
application of a large number of conservative treatments for
recalcitrant PF including physiotherapy, plantar fascia stretching
exercises, ice packs, night splints, prefabricated and custom-made
insert shoe modification, and nonsteroidal antiinflammatory drugs
(NSAIDs).4
Local injection modalities are commonly used secondary to
conservative therapies in the treatment of patients who have
resistant PF. Corticosteroid injections have been used to treat
plantar heel pain since the 1950s.5The advantages of corticosteroid
injections include low cost, low complexity, and rapid pain relief.
However, many are concerned about the potential complications
associated with this treatment modality, which may offset its
benefits. PRP, which is a natural concentrate of autologous growth

factors, is now being widely tested in different fields of medicine
for its possibilities in aiding the regeneration of tissue with low
healing potential.6In Europe and the United States, there is an
increasing prevalence of the use of autologous blood products to
facilitate healing in a variety of applications. New data exist about
specific growth factors, which play a crucial role in the healing
process. With that knowledge, there is abundant enthusiasm
in the application of concentrated platelets, which release a
supramaximal quantity of these growth factors to stimulate
recovery in nonhealing injuries.7
Autologous PRP was proved to improve the early neotendon
properties and improve tissue healing by enhancing cellular
chemotaxis, proliferation and differentiation, removal of tissue
debris, angiogenesis, and the laying down of extracellular matrix.
Various growth factors released from PRP are shown in Table 1.8
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Table 1: Various growth factors released from PRP
PDGF
• Stimulates cell replication
• Promotes angiogenesis
• Promotes epithelialization
• Promotes granulation tissue formation
TGF
• Promotes formation of extracellular matrix
• Regulates bone cell metabolism
VEGF
• Promotes angiogenesis
EGF
• Promotes cell differentiation and stimulates
• Reepithelialization, angiogenesis, and collagenase activity
FGF
• Promotes proliferation of endothelial cells and fibroblasts
• Stimulates angiogenesis
Abbreviations: PDGF, platelet-derived growth factor; TGF, transforming
growth factor; VEGF, vascular endothelial growth factor; EGF, epidermal
growth factor; FGF, fibroblast growth factor

M at e r ia l s

and

Methods

Affected foot was exposed and after proper cleaning and
draping, the foot was approached through medial site using 20 G
disposable steel needle. PRP was injected in the foot with the help of
a 10 cc syringe. Needle was removed and aseptic dressing was done.
Patient was instructed to flex and extend the ankle several times to
allow equal distribution of PRP throughout. Patient was discharged
from OPD with advice of cold compresses of foot for 24 hours, full
weight bearing, oral antibiotics (tablet levofloxacin 750 mg OD)
for three days and not to use analgesics for treatment. Patient was
advised to come after one month for next injection, then after 2
months for third injection, and then as per follow-up schedule.
Patient was instructed to do regular flexion and extension exercises
and not to take any oral analgesic during the period of follow-up.
In case of corticosteroid injection group, affected foot was
exposed and after proper cleaning and draping, the foot was
approached through medial site using 20 G disposable steel needle.
2 mL methylprednisolone along with 1 mL local anaesthetic was
injected in the medial aspect of the foot.
Patients were asked to come for follow-up at 0, 1, 2, and 6
month interval. On each follow-up, patients were evaluated again
using VAS and ankle–hind foot scale. Adverse effects if any were
also recorded.

R e s u lts

Inclusion Criteria
Fifty patients who visited our hospital outpatient department
(OPD) from 2016 to 2018 were included in our study. All patients
gave informed consent to participate in the study. Patients were
included if they were above 18 years of age and experienced heel
pain felt maximally over the planter aspect for at least 6 months
continuously. In patients with bilateral heel pain, right foot was
included in our study.

Exclusion Criteria
Patients not willing to give consent, and diabetic patients and
patients with age less than 18 years were excluded in our study.
Patients were randomly divided into two groups, group A to be
administered corticosteroid and group B to be administered PRP
injection, consisting of 25 patients each.
Patients were given 3 doses of injection, first at date of first visit,
second at first month post first injection, and third at 2 months post
first injection and were followed up till 6 months post first injection.
On each visit, patients were assessed with VAS and AOFAS.
PRP injection was prepared in our blood bank using
centrifugation technique after withdrawing 40 mL blood from
antecubital site of the patient. Blood was anticoagulated with
citrate phosphate dextrose adenine (CPDA) with a ratio 1:6 to the
blood. After ten minutes of centrifugation at 2,000 rpm, the blood
got layered in three basic components: red blood cell, platelets,
and platelet poor plasma (PPP). Because of the different sediment
coefficients, the red blood cells were at the lowest level, platelets
were in the middle, and the plasma was at the top. Supernatant,
including platelets and plasma, were drawn from the tube, leaving
red blood cells at the bottom. This supernatant containing platelets
and plasma was put in other tubes and agitated for several seconds.
Then it was again centrifuged, but at 2,600 rpm for 10 minutes. After
centrifugation, two layers were formed in which the supernatant
was PRP while the lower layer was concentrated platelets. About
three quarters of the supernatant was discarded, the residual PRP
(approximately 4 mL) was drawn into a syringe.

In our study, 41–50 years is the age group which got most affected
in both corticosteroid (A) [48%] and PRP injection (B) [40%] groups.
The mean age of the patients in group A was 42.76 ± 9.38 years and
in group B was 40.40 ± 9.95.
In our study, females got more affected than males in both
corticosteroid (A) [56% females] and PRP injection (B) [68% females]
groups. Right side got more affected than left side in both
corticosteroid (A) and PRP injection (B) groups.
Mean age of the patients in groups A and B was 42.76 and
40.40 years, respectively. Mean VAS score in groups A and B before
injection was 6.08 and 5.88, respectively, which improved to 2.80
and 1.96, respectively, at one month and deteriorated for group A
and improved for group B, 2.92 and 1.96, respectively, at 2 months
of follow-up. At the end of 6 months, mean VAS was 2.92 and 1.96,
respectively, for groups A and B. Mean AOFAS ankle–hindfoot score
in groups A and B before injection was 67.00 and 68.44, respectively,
which improved to 85.76 and 89.56, respectively, at one month of
follow-up and deteriorated for group A, 84.14 and improved for
group B, 89.84. At the end of 6 months, AOFAS ankle–hindfoot
score deteriorated further for group A, 83.92 and improved further
for group B, 89.92.
Statistically significant reduction in heel pain was seen in
group B patients, as average VAS score improved from 5.88 ± 0.86
at the initiation of treatment to 1.96 ± 0.45 at 1 month, 1.96 ± 0.45
at 2 months. The improvement was sustained throughout the study;
at 6 months, the average VAS score was 1.96 ± 0.45. Average AOFAS
ankle–hindfoot score improved from 68.44 ± 17.8 at the initiation
of treatment to 89.56 ± 0.91 at one month, 89.84 ± 0.55. At the
end of 6 months, AOFAS ankle–hindfoot score further improved
to 89.92 ± 0.40.
In group A patients, after initial improvement in average VAS
score at 1-month outcome measure 2.80 ± 0.76 from initial VAS
score of 6.08 ± 0.86, no statistically significant reduction in VAS score
was seen throughout the study.
Infact, VAS score increased 2.92 ± 0.75 at the end of 2 months,
VAS remained constant at 2.92 ± 0.75 and did not improve further.
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Table 2: Comparison of VAS at pre injection, one month post injection, 2 months post first injection, and
at 6 months post first injection
VAS pre injection
VAS at one month
VAS at 2 months
VAS at 6 months

Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean
6.0800
5.8800
2.8000
1.9600
2.9200
1.9600
2.9200
1.9600

SD
0.86217
0.78102
0.76376
0.45461
0.75939
0.45461
0.75939
0.45461

Median
6.00
6.00
3.00
2.00
3.00
2.00
3.00
2.00

p value
<0.001

Significance
HS

Table 3: Comparison of AOFAS at pre injection, one month post injection, 2 months post first injection, and at 6 months post first
injection
AOFAS ankle–hindfoot score before injection
AOFAS ankle–hindfoot score at one month
AOFAS ankle–hindfoot score at 2 months
AOFAS ankle–hindfoot score at 6 months

Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Average AOFAS ankle–hindfoot score improved from 67.00 ± 10.00
at the initiation of treatment to 85.76 ± 5.44 at one month. At the
end of 2 months, it started deteriorating to 84.16 ± 5.94 and even
deteriorated further to 83.92 ± 5.84 at the end of 6 months.
The p value for mean VAS scores before the initiation of
treatment for both groups was >0.393 and at 1 month was <0.001,
at 2 months <0.001, and at 6 months was <0.001, which showed
a highly significant statistical difference in mean VAS scores
throughout the study period between the two study groups
(Table 2).
The pvalue for mean AOFAS ankle–hindfoot scores before the
initiation of treatment for both groups was >0.034 and at 1 month
<0.001, at 2 months <0.001, and at 6 months was (<0.001), which
showed a highly significant statistical difference in mean AOFAS
ankle–hindfoot scores throughout the study period between the
two study groups (Table 3).

Discussion
This study was designed to compare the efficacy of corticosteroid
therapy to PRP therapy for chronic PF. PRP contains a more
concentrated amount of platelets than does whole blood. Within
platelets are powerful growth factors, including platelet-derived
growth factor, transforming growth factor beta, and epidermal
growth factor. The injection of PRP into the affected tissue initiates
the healing stages necessary to reverse the degenerative process
at the base of the plantar fascia. The individual cytokines present
in the platelet alpha-granules have been shown to enhance
fibroblast migration and proliferation, upregulate vascularisation,
and increase collagen deposition in a variety of in vitro and in vivo
settings. Additionally, many of these cytokines have been seen
to work in a dose-dependent manner. The concentrated growth
factors work in a synergetic manner to initiate a tendon healing
response. Transforming growth factor b1 is shown to significantly
4

Mean
67.0000
68.4400
85.7600
89.5600
84.1600
89.8400
83.9200
89.9200

S.D
10.00000
17.78595
5.44120
0.91652
5.94895
0.55377
5.84466
0.40000

Median
75.00
75.00
88.00
90.00
88.00
90.00
85.00
90.00

p value
<0.001

Significance
HS

increase type I collagen production by tendon sheath fibroblasts.
This same mechanism is likely to be active in chronic PF.
In our patient group, the age range varies between 20 years and
60 years of age. The range of participants age’s reflects that there is
little doubt that planter fasciitis pain affects the adults specially in
middle to later age of life. Females were affected more than males
in our study. On the basis of laterality, right side was more affected.
Many authors consider PF a degenerative tissue condition
rather than inflammation at the site of origin of the plantar fascia
at the medial tuberosity of the calcaneus. Degeneration of collagen
occurs at the site of the lesion because of microtears of the fascia
that do not heal. The histologic features of chronic PF show no
inflammatory cell invasion at the site of the lesion, and the normal
fascia and surrounding tissue are replaced by angiofibroblastic
hyperplastic tissue. PRP injection delivers platelets with growth
factors in high concentrations directly to the site of the lesion,
which otherwise is inaccessible to growth factors because of
hypovascularity and hypocellularity. The cytokines in platelet alpha
granules affect the healing stages necessary to reverse chronic
PF by enhancing fibroblast migration and proliferation, increase
vascularization, and improve collagen deposition.
Complications related to corticosteroid injection in PF like
plantar fascia rupture and infection have been reported in literature.
But in our study, we did not encounter any such complications.
Previous studies described PRP injection as an effective
treatment option for chronic PF (Table 4).
Our PRP vs steroid comparison matched the results of recent
studies as that of Omar et al., who found a significant difference
as regards mean VAS between the two groups, favoring the PRP
group at 1.5 months follow-up (p < 0.05) and also that of Monto
who demonstrated that both PRP and steroid groups continued to
improve up to 3 months and found that the improvement in the
steroid group started to decline after 3 months and was sustained
for longer periods in the PRP group.Our results also matched the
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Table 4: Previous studies of PRP treatment in chronic plantar fasciitis
Study
Shetty et al.9

Monto et al.10

Kumar et al.11

Design
Comparison between PRP
injection and corticosteroid
injection (60 patients)
Comparison between PRP
injection and corticosteroid
injection (50 patients)
PRP injection in 44 patients
(50 heels)

Aksahin et al.12

Doses of PRP Assessment method
Follow-up
1
VAS score FADI AOFAS 3 months
score
1

AOFAS score

1

VAS score AOFAS
6 months
score roles and maudsley score
VAS score modified
3 week; 6 months
roles and maudsley
score
VAS score ultrasound Preinjection; 2, 6
weeks; 6, 12 months
Ultrasound
1 week; 1, 2, 3, 12
months

Comparison between PRP
injection and corticosteroid
injection (60 patients)
13
Ragab and Othman  PRP injection in 25 patients

1

Barrett and Erredge14 Autologous blood injection
in 9 patients

1

1

Preinjection; 3, 6, 12,
24 months

Conclusion
No significant difference
between PRP and
corticosteroid injection
PRP more effective
and durable than
corticosteroid injection
PRP injection effective in
treatment
PRP injection as effective
as corticosteroid
injection
PRP injection effective in
treatment
Autologous blood
treatment effective in
treatment

Abbreviations: AOFAS, American orthopaedic foot and ankle society; FAAM, foot and ankle ability measure; FADI, foot and ankle disability index;
PRP, platelet-rich plasma; SANE, single assessment numeric evaluation; SF-12v2, short form-12 health survey version 2; VAS, visual analog scale

study done by Kumar et al.,on efficacy of corticosteroid and PF
based on VAS score and at the end of 6 months follow-up our results
matched with their results based on VAS score (p < 0.001), where
PRP results improved at one month significantly and remained
constant at the end of 6 months, whereas corticosteroid group
VAS score results also improved significantly at one month and
deteriorated at the end of 6 months and it also matched their
AOFAS scores where scores improved for PRP group constantly
at each follow up and declined for steroid group at long interval
(p < 0.001) (Table 5).
The early improvement with PRP is most probably mediated by
the excessive amount of growth factors and cytokines that creates
an inflammatory response that subsequently restarts the cycle of
tendon repair interrupting the stagnant healing environment. While
with steroid injections, it only serves as an antiinflammatory agent

that ceases the inflammation early within days and has a negligible
effect on regeneration, remodeling, and maturation phase which
occurs at a much slower rate compared with the PRP environment
rich in growth factors.
PRP was administered at the point of maximum tenderness of
the heel. Some studies advocate an ultrasound-guided technique
for administering injection in PF. However, Kane et al.reported
no significant difference in their comparative study between
ultrasound-guided and palpation-guided injection techniques in
the management of idiopathic PF. In previous studies, PRP injection
was administered with a peppering technique where the fascia was
injected at multiple sites through a single skin portal. Other authors
used a medial approach to administer PRP. It is not known whether
either technique is superior. In the current study, the palpationguided injection technique was used.

Table 5: Comparing the final results of various outcome studies with our study
References
Monto et al.10

Score
AOFAS

Kumar et al.11

AOFAS
R and M
VAS
VAS

Shetty et al.9

AOFAS
Omar et al.15

VAS
FHSQ

Our study

VAS
AOFAS

Baseline score outcomes
PRP group: 37 (range 30–56),
CCS group: 52 (range 24–60)
60.6 ± 13.1
7.7 ± 1.4
4 (inter-quartile 0.0)
PRP group 8.1 ± 1.32
Steroid group 7.8 ± 1.12
PRP group 33.9 ± 8.15
Steroid group 32.5 ± 7.15
PRP group 8.2 ± 1.3, CCS
group 8.8 ± 0.9
PRP group 58.5 ± 9.6, CCS
group 57.5 ± 9.4
PRP group 5.88 ± 0.86
Steroid group 6.08 ± 0.78
PRP group 68.44 ± 17.7
Steroid group
67.00 ± 10.0

Last follow-up score outcomes
PRP group: 92 (range 77–100),
CCS group: 56 (range 30–75)
81.9 ± 16.6
4.2 ± 3.2
2 (inter-quartile 1.0)
PRP group 1.8 ± 1.12
Steroid group 4.27 ± 1.41
PRP group 83.1 ± 10.11
Steroid group 70.5 ± 9.18
PRP group 2.6 ± 2.1, CCS
group 6.5 ± 2.6
PRP group 25.1 ± 12.4, CCS
group 49.0 ± 19.1
PRP group 1.96 ± 0.45
Steroid group 2.92 ± 0.75
PRP group 89.92 ± 0.40
Steroid group
83.92 ± 5.84

Complications
No
No

No

No

No
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By this study, we are able to keep PRP therapy more superior
than the steroid therapy for long-term benefit in planter fasciitis
patients.

C o n c lu s i o n
Chronic heel pain is a difficult condition to treat and takes a long
time to resolve. Various treatment modalities have been described
in literature including surgery. But conservative methods are the
treatment of choice; of these, local corticosteroid injections and
PRP injections are the treatment of choice these days.
In our study, we concluded that:
•

•

PRP is as effective as corticosteroid injection at achieving
symptom relief at one and two months after first injection, for
the treatment of PF, but unlike corticosteroid, its effect does not
wear off with time. At 6 months follow up after first injection,
PRP is significantly more effective than corticosteroid, making it
better and more durable than corticosteroid injection. The PRP
injection is better for long-term pain relief in planter fasciitis.
Although there are no complications related to corticosteroids
like fat pad atrophy, osteomyelitis of the calcaneus and
iatrogenic rupture of the plantar fascia were observed in
our study. Considering the complications mentioned in the
literature, there is a need for larger sample with long-term
follow-up to verify the safety of corticosteroid injection in the
treatment of PF.
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