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ABSTRACT

Background: Plantar fasciitis (PF) is considered as degenerative tendinopathies. Repeated micro trauma is the major
etiology of these diseases. Autologous platelet rich plasma (PRP) injections are becoming more popular in the
treatment of enthesopathies like PF. The growth factors in PRP cause tissue healing. We compared the result of
injecting intra-lesional autologous PRP injections versus steroid infiltration in chronic PF.

Methods: A prospective, interventional and analytic comparative study was done and 81 patients (120 heels) were
included in this study and were followed up for 6 months. We assessed the outcome of each patient using visual
analog score (VAS) and foot and ankle disability index (FADI) on follow-up at 1, 3, and 6 months.

Results: In our study, female preponderance was seen. Left side was more common as compared to right side.
Unilateral PF is more common than bilateral. The difference with in the individual group at baseline and at 1,3 and 6
months was statistically highly significant in terms of VAS and FADI (p=0.0001) But the difference in the between
the two groups was insignificant for VAS and FADI at 1, 3 and 6 months.

Conclusions: In our study, as there is no significant difference in VAS and FADI score between corticosteroid
injection group and PRP injection group at 1, 3 and 6 months follow up. So, it’s reasonable to conclude that both are
equally effective in PF. But as PRP injection comes out to be more time consuming and more costly, corticosteroid
seems to be more efficient, cost and time wise. Hence, the latter should be a better choice.
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INTRODUCTION

Plantar fasciitis (PF) is a common pathological condition
affecting the hindfoot, and can often be a challenge for
physicians to successfully treat.? It is an overuse injury
causing inflammation at the origin of the plantar fascia
and surrounding perifascial structures, such as the
calcaneal periosteum.®® It is the most common clinical
problem that causes inferomedial heel pain in adults.>*!

PF is usually seen as an overuse injury in athletes,
runners in particular (accounting for nearly 10% of
running injuries), but is also seen in the general
population.?1® Some of the factors frequently believed to
precipitate PF include aberrant foot biomechanics and/or
foot types, improper footwear, and obesity.}4?° More
specifically, foot over-pronation is believed to put
increased tension on the plantar soft tissues and create the
potential for injury to occur.?*
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Despite the lack of understanding of the causes of PF,
most authors agree that it is a self-limiting condition in
the vast majority of cases and that surgery is not the
treatment of choice.?? Approximately 95% of those with
PF will have resolution of their symptoms in six to
eighteen months.?

The mainstay of treatment for acute and chronic PF
remains non- operative because conservative techniques
are successful in over 90% of patients.?* However, there
is no consensus about which treatments are the best or the
most cost- effective, and there is inconsistency in the
treatments provided by various practitioners. Non-
surgical management for the treatment of the symptoms
and discomfort associated with plantar fasciitis can be
classified into three broad categories: reducing pain and
inflammation, reducing tissue stress to a tolerable level;
and restoring muscle strength and flexibility of involved
tissues.?

Corticosteroid injections have been used to treat plantar
heel pain since the 1950s. The advantages of
corticosteroid injections include low cost, low complexity
and rapid pain relief. However, many are concerned
about the potential complications such as tendon rupture,
associated with this treatment modality, which may offset
its benefits. Thus, the recommendation of corticosteroid
injections as an initial or tier 1 treatment option by the
American College of Foot and Ankle Surgeons (ACFAS)
has been met with much scepticism and raised certain
controversial issues.

In an animal model the addition of growth factors to the
ruptured tendon has been shown to increase the healing
of the tendon. In humans it has been shown that the
injection of whole blood into the tendon decreases the
pain. Platelet rich plasma (PRP) is promoted as an ideal
autologous biological blood-derived product, which can
be exogenously applied to various tissues where it
releases high concentrations of platelet derived growth
factors that enhance wound healing, bone healing and
also tendon healing. In addition, PRP possesses
antimicrobial properties that may contribute to the
prevention of infections. When platelets become
activated, growth factors are released and initiate the
body's natural healing response.?6-2°

The rationale for use of platelet-enriched preparations is
to stimulate the natural healing cascade and tissue
regeneration by a “supra-physiological” release of
platelet derived growth factors directly at the site of
treatment. Growth factors mediate the biological
processes necessary for repair of soft tissues such as
cartilage, muscle, tendon and ligament following acute
traumatic, or overuse injury.

PRP is derived from the centrifugation of autologous
whole blood and contains platelets concentration that is 3
to 5 times higher than that of normal whole blood.**3! A
relatively new strategy for the treatment of PF is the use

of cell elements and bio-mediators of tissue response. In
this context, the PRP has been configured as a
perspective for improving clinical and structural
outcomes by delivering a high concentration of growth
factors that mediate healing. Its potential has been shown
in vitro and in vivo studies; however, its real efficacy in
PF is not well established. Thus, this study has the
purpose to analyze the efficacy of PRP in management of
PF as compared to that of steroid.

Primary objective

To compare short term and long-term difference in the
outcome between PRP and steroid injection.

Secondary objective
To compare intragroup short and long-term outcome.
METHODS

A prospective, interventional and analytic comparative
study was conducted in the Orthopaedics Department of
Geetanjali Medical College and Hospital, in Udaipur,
Rajasthan from January 2018 to June 2019. 120 patients
diagnosed with PF and attending orthopaedics outpatient
clinic were enrolled in this study.

Inclusion criteria

Patient diagnosed with plantar fasciitis, aged above 18
years of age and giving consent for study.

Exclusion criteria

Those patients who received local steroid/PRP injection
within 6 months. Patient who had previous surgery at the
site. Patient having nerve related symptoms, local
infection, peripheral vascular disease, achilles tendon
pathology, gout, rheumatoid arthritis and cogulopathy.

Study procedure

The study began after receiving Ethic Committee
approval and by taking informed consent of the
participants. They were randomly divided by alternate
allocation into the two study groups (one who were to be
injected with local corticosteroid and the second group to
be locally injected with PRP). All the patients were
enrolled by checking inclusion and exclusion criteria.

Method of preparation of PRP

Draw 10 ml of venous blood using 10 ml disposable
syringe and pour in to one 8.5 ml anticoagulant citrate
dextrose solution formula A (ACD-A) containing vacuum
sterile glass tube. The blood sample was then centrifuged
for 1100 rpm for 10 min at 22 degree Celsius in
centrifuge machine (resulting in the three following
layers: the inferior layer composed of erythrocytes, the
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intermediate layer composed of leukocytes, and the
superior layer made of plasma). Using 10 cc disposable
syringe PRP was aspirated and used for the injection
within 30 minutes of preparation. Remaining platelet
poor plasma was discarded, as shown in (Figure 1).

Figure 1: PRP aspirated in syringe after centrifuge.

An aliquot of product was sent to the laboratory for
analysis of platelet concentration. All the procedures
were performed in the same office setting. No activating
agent (calcium chloride and thrombin) were used.
Prepared amount of PRP was used for local injection into
the patient according to below mentioned technique. By
the above method we achieved average about 3 to 4 fold
increase in platelet concentration over baseline platelet
count.

Technique
Prepare injection technique

3-4 ml of PRP injection was given under full aseptic
conditions. Patient was asked to sit on the procedure table
with the lower limb in “figure of 4” position with foot
resting on the table, so as to enable access to the medial
border of heel. A needle of 18 gauze size was inserted at
the maximal tenderness in plantar fascia i.e., medial
aspect of the foot at the origin of plantar fascia usually is
marked using a marker. Using a peppering technique.
This technique involved a single skin portal and then
multiple penetration of the fascia. The patient was then
asked to dorsiflex and plantarflex the ankle to allow the
PRP to spread throughout the plantar fascia. Post
injection, patients are rested for 15 min and then allowed
to walk. Patients are adviced to avoid strenous activities
for 2 weeks. Patients were given acetaminophen for pain
for 3 days.

Corticosteroid injection technique

Patient is similarly positioned and prepared like above.
Iml of lidocaine mixed with 1 ml of depomedrol
injection at the local site. Only single injection of
Corticosteroid is given. Post injection measure are same
as above.

Assessment schedule

Patients was undergone assessment with foot and ankle
disability index (FADI) and visual analog score (VAS) at
0 day, 1 month, 3 month, and 6 months.

Statistical analysis

The data was entered into the Microsoft excel version
2016 and analyses was done using statistical package for
social science version SPSS 25.0. Frequency of
demographic variables, clinical variables, co-morbidities,
functional outcomes in terms of FADI and VAS at 0 day,
1 month, 3 month, and 6 months was calculated. The
difference between FADI and VAS at 0 day, 1 month, 3
month, and 6 months was calculated between the two-
group using unpaired t test and in the same group using
Paired t test. The difference in frequency of male-female
was calculated using Fischer’s exact test. P value less
than 0.05 was considered as statistically significant.

RESULTS

In our study, we recruited a total of 81 patients, in whom
there were 39 numbers of patients with bilateral
involvement (in whom injection were given bilaterally)
and there were 42 numbers of patients with unilateral
involvement. Hence the total numbers of heels injected
were 120. The PRP group was having 39 patients and
Steroid group had 42 patients.

The mean age group in our study was 45.60 years with
standard deviation of 9.28 years. Majority of the patients
were from age group 41-50 years. In PRP group, the
mean age was 44.25 and standard deviation was 10.62
years. In Steroid group, the mean age was 46.85 with
standard deviation of 7.74 years. Both the groups were
comparable in terms of age. The difference in mean age
between the two groups was statistically insignificant.
(p=0.2097) (Figure 2).
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Figure 2: Age wise distribution.
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In our study, female preponderance was seen i.e., out of
81 patients recruited, 49 were females and rest were
males (Figure 3). In our study, left side was more
common as compared to right side (Figure 4). In our
study, unilateral PF was more common than bilateral
(Figure 5).

= Male

® Female

Figure 3: Gender wise distribution.

= Left side = Right side

Figure 4: Left side was more common than right side
in plantar fasciitis.

Within the same group, the difference of pain and FADI
at baseline and at 1,3, and 6 months was statistically
highly significant. (p=0.0001), both in steroid group and

in the PRP group. As shown in (Table 3). When the
outcome between the two groups was compared, there
was no statistically significant difference in VAS and
FADI at any of the follow-up visits; as shown in
(Table 4).

= Unilateral = bilateral

Figure 5: Unilateral common than bilateral.

Table 1: Intragroup reduction in pain outcome.

\ VAS-PRP VAS-steroid
Baseline 8.35 7.75
1 month 6.11 4.88
3 months 3.26 2.85
6 months .63 1.21

Intragroup reduction in VAS.

Table 2: Intragroup reduction in FADI score.

\ FADI-PRP FADI-steroid
Baseline 73.40 74.68
1 month 63.35 58.68
3 months 41.83 43.60
6 months 25.18 35.31

Intragroup reduction in FADI score.

Table 3: Paired t test.

Paired differences

95% confidence interval (Szlg
of the difference tailed)
Lower Upper
. VAS 0 day—
Pair 1 VAS 1 month 2.23 +0.92 0.11 1.99 2.47 18.65 59 0.000
. VAS 0 day-
Pair 2 VAS 3 month 5.08 +1.16 0.15 4,78 5.38 3369 59 0.000
. VAS 0 day—
Pair 3 VAS 6 month 7.71 +1.30 0.16 7.38 8.05 45.87 59 0.000
PRP FADI 0 day-
Pair 4 EADI 1 month 10.05 +0.81 0.10 9.84 10.25 9593 59 0.000
. FADI 0 day—
Pair 5 EADI 3 month 3156 +3.19 0.41 30.74 32.39 76.50 59 0.000
. FADI 0 day-
Pair 6 EADI 6 month 48.21 £3.21 0.41 47.38 49.04 116.13 59 0.000
Continued.
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Paired differences

95% confidence interval ?2'9
of the difference tailed)
_ Lower Upper _
. VAS 0 day—
Pair 1 VAS 1 month 286 1096 0.12 2.61 3.11 23.01 59  0.000
. VAS 0 day—
Pair 2 VAS 3 month 490 +1.13 0.14 4.60 5.19 3357 59  0.000
pairg VASOday- 50 151 019 614 6.92 3346 59  0.000
Steroid VAS 6 month
. FADI 0 day—
Pair 4 EADI 1 month 16.00 +6.02 0.77 14.44 17.55 2055 59  0.000
. FADI 0 day-
Pair 5 EADI 3 month 31.08 431 0.55 29.96 32.19 55.79 59  0.000
. FADI 0 day—
Pair 6 EADI 6 month 39.36 +6.42 0.82 37.70 41.02 4745 59  0.000
Table 4: Unpaired t test.
| _PRP _ _ _ Steroid _ _ P value
Mean +SD Std. error Mean sD Std. error
mean mean
Age 44.25 +10.62 1.37 46.85 7.74 1.03 0.2097
VAS 0 day 8.35 +0.84 0.1 7.75 0.91 0.11 0.564
VAS 1 month 6.11 +1.22 0.15 4.88 1.19 0.15 0.849
VAS 3 month 3.26 +1.26 0.16 2.85 1.23 0.15 0.631
VAS 6 month 0.63 1.2 0.15 1.21 1.49 0.19 0.07
FADI 0 day 73.4 +14.2 1.83 74.68 13.37 1.72 0.684
FADI 1 month 63.35 +14.31 1.84 58.68 12.57 1.62 0.248
FADI 3 month 41.83 +13.35 1.72 43.6 11.82 1.52 0.387
FADI 6 month 25.18 +12.66 1.63 35.31 11.57 1.49 0.633
DISCUSSION PRP injection done by Ragab et al in 2012, on 25 patients

In recent years, the use of PRP has increased in diverse
clinical situations such as biological and autologous
therapeutic alternatives. We conducted the study with the
objective to evaluate the difference in outcome between
PRP Injection and Steroid Infiltration in PF.

In our study, there were total 81 patients and 120 heels
were included. There were 49 female and 32 males; so
female preponderance was seen.

The mean age group was 45.60 years, with standard
deviation of 9.28 years. Majority of the patients were
from age group 41-50 years. In PRP group, the mean age
was 44.25 and standard deviation was 10.62 years. In
Steroid group, the mean age was 46.85 with standard
deviation of 7.74 years. The difference between the two
groups was statistically insignificant (p=0.2097); hence
both the groups were comparable. The mean age was
similar to another study done by Acosta-Olivo et al in
2017 who reported the average age of the patients was
44.8 years (range, 24-61 years).%? Also another study of

with chronic plantar fasciitis, reported mean age of 44
years in their patients.*

In our study a total of 120 sites were affected and left side
was more common. Unilateral involvement was more
common than bilateral. In contrast, a study done by
Acosta-Olivo et al 2017, reported that the right foot was
more frequently affected foot (63%).%2

Before the procedure, the mean VAS at baseline was 8.05
with standard deviation of 0.95 irrespective of the group.
Most of the patient had a VAS of either 8 or 9. The mean
VAS at baseline for PRP group was 8.35+0.84; and for
steroid group it was 7.75+0.91. The difference between
the VAS at baseline was statistically insignificant i.e.
p=0.564. So, the groups were comparable.

At one month, the mean VAS was 5.5+1.35 irrespective
of the group. The majority of the patients had a VAS of 6.
The mean VAS at 1 month for PRP was 6.11+1.22, and
for steroid it was 4.88+1.19. The difference between the
two groups was insignificant (p=0.849).
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At 3 months, the mean VAS was 3.05+1.25 irrespective
of the group. The mean VAS at 3 months for PRP was
3.26+1.26, and for steroid it was 2.85+1.23. The
difference between the two groups was insignificant.
(p=0.631).

At 6 months, the mean VAS was 0.92+1.38 irrespective
of the group. The mean VAS at 6 months for PRP was
0.633+1.2, and for steroid it was 1.21+1.49. The
difference between the two groups was insignificant
(p=0.070). During patient follow-up, an improvement in
pain was found in both groups, but the difference was not
statistically significant between the two groups.

In a study done by Martinelli et al in 2013, they
concluded that VAS for pain was significantly decreased
from 7.1+1.1 before treatment to 1.9+1.5 at the last
follow-up (p<0.01) after PRP injection.3*

In our study, the mean FADI score at baseline was
74.04+13.75 irrespective of groups. The mean FADI
score of PRP at baseline was 73.40+14.23 and for steroid
it was 74.68+13.37; which was a statistically insignificant
difference (p=0.684).

At 1 month, the mean FADI score was 61.01+13.62
irrespective of groups. The mean FADI score of PRP at
one month was 63.35£14.31 and for steroid it was
58.68+12.57; which was a statistically insignificant
difference (p=0.248).

At 3 months, the mean FADI score was 42.71+12.59
irrespective of groups. The mean FADI score of PRP at
three months was 41.83+13.35 and for steroid it was
43.60+£11.82; which was a statistically insignificant
difference (p=0.387).

At 6 months, the mean FADI score was 30.25+13.10. The
mean FADI score of PRP at 6 months was 25.18+12.66
and for steroid it was 35.31+11.57. Thus, the difference
between them was still statistically insignificant
(p=0.248).

Acosta-Olivo et al in 2017 in their study showing
comparison in between steroid and PRP injection
reported that all scales used (VAS, FADI and AOFAS)
showed that the difference was not statistically significant
between the two groups. Moreover, they concluded that
the use of PRP is an effective treatment method for
patients with plantar fasciitis who do not respond to
conservative treatment because PRP demonstrates an
efficacy equal to that of steroids.2

In contrast to our results, a meta-analysis conducted by
Yang et al 2007 concluded that PRP is superior to steroid
treatments for long-term pain relief; however, significant
differences were not observed between short and
intermediate effects.®

In our series, no difference was seen in pain or functional
result in between the two groups at any of the follow-up
visits. PRP injection involves more invasive procedure
than the corticosteroid, since the blood for PRP is also to
be withdrawn from the patient. So, it effectively means
piercing the needle twice for which patients are somehow
reluctant. Whereas, for the Corticosteroid injection we
have to prick the patient only once. PRP preparation is
more time consuming as we have to take the blood from
the patient and then the patient blood is sent to the
laboratory for platelet analysis which takes around 10 to
15 minutes. After that, centrifuging it takes 30 to 40
minutes and platelet analysis in the laboratory takes
another 10 to 15 minutes. That means that if we have to
give PRP to the patient, then the patient has to wait up to
one to one and half hour; where as to inject corticosteroid
it will take only 15 to 20 minutes.

PRP injection proves to be costlier than the corticosteroid
injection because it involves cost in getting CBC done,
paying for PRP vial and getting the blood centrifuged in
the laboratory.

In our study, as there is no significant difference in VAS
and FADI score between corticosteroid injection and PRP
injection at 1, 3 and 6 months follow up. So, they were
determined to be equally effective in Plantar fasciitis.
Since PRP injection was found to be more time
consuming and more costly. Hence, corticosteroid seems
to be a better option.

CONCLUSION

It seems reasonable to infer that corticosteroid injection
may be a better choice given the same functional result in
both the group.
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