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Abstract

Objective: Plantar fasciitis is one of the most common causes of heel pain. Conservative noninvasive lines of treatment are numerous, among
which platelet-rich plasma (PRP) has recently been demonstrated to be helpful in managing plantar fasciitis. The aim of this study is to evaluate
the platelet-rich plasma-ultrasound-guided injection in the treatment of plantar fasciitis through randomized double-blinded placebo-controlled
study.

Methods: Sixty-two adult plantar fasciitis patients were involved in the current study. They were randomly selected from the outpatient clinics
of Physical Medicine, Rheumatology and Rehabilitation, Faculty of Medicine, Alexandria University. They were randomly divided to receive either
saline (group 1) or PRP (group 2) injection under ultrasonography (US)-guidance. Assessment was done using visual analogue scale (VAS) for pain
intensity at baseline and during 2" and 6" weeks after injection. Functionally, foot function index (FFl) was used at baseline and during 6" week
after injection. Pain relief score (PRS) was measured during 2" and 6" weeks after injection. Plantar fascia thickness was also measured sono-
graphically by US at baseline and during 2" and 6% weeks after injection.

Results: There was no statistically significant difference between both groups as regards age, Body Mass Index and baseline US, VAS, and FFI
scores. PRP (group 2) showed significant improvement in pain severity and physical limitations in patients with plantar fasciitis. It also showed
significant improvement compared to saline group injection considering VAS, US, PRS, and FFI.

Conclusion: The use of PRP injection for treatment of plantar fasciitis resulted in significant improvement in pain according to VAS, PRS, and FFI

and a reduction in the thickness of the plantar fascia as measured by US, compared to the saline group.

Introduction

Plantar fasciitis is one of the most common causes of foot conditions
[1,2]. The peak age of incidence is between 40-60 years [3,4]. Repetitive
microtrauma arising from heel strike leads to traction periostitis and re-
sults in inhibition of normal repair process that leads to chronic inflam-
mation of the fascia [1,5].

The risk factors for developing plantar fasciitis are excessive foot
pronation, high arched foot, leg length discrepancy, and overweight in-
dividuals who spend long periods standing [6,7]. Diagnosis of plantar
fasciitis is based on the patient's history and physical examination. The
patient feels initial pain on the first step out of bed, which is relieved with
gradually increased activity and elicited on palpation of the medial plan-
tar calcaneal region [1,5,8].

Plantar fasciitis is a self-limiting condition, but complete resolution
may take 3 to 18 months or longer, which impacts the quality of life [9].
Conservative noninvasive lines of treatment are numerous, among which
platelet-rich plasma (PRP) is a recent and promising modality [8,10]. PRP
is a platelet-rich concentrate with platelet level greater than the baseline
by several folds [11,12]. It modulates collagen synthesis, decreases in-
flammation, promotes tissue healing, and stimulates fibroblast activity
[13,14]. PRP has high levels of platelets and a full complement of clotting
and growth factors [15]. There is an increasing interest in PRP as a treat-
ment for plantar fasciitis, and recently several papers on this topic have
been published [16,17]. The aim of this study was to evaluate the value
of PRP in the management of plantar fasciitis through randomized dou-
ble-blinded placebo-controlled study, as there was a debate on the value
of using PRP in such condition [18,19,20].
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Methods

All the patients attending the Physical Medicine, Rheumatology and Re-
habilitation clinic of Alexandria Main University Hospital with plantar fas-
ciitis from September 2016 to August 2017 that fulfilled the inclusion cri-
teria, which were patients aged >18 years and having a score of 5 or more
on the visual analogue pain scale (VAS), were included in the study [17].

There were total 74 patients . The patients were excluded if they re-
ceived local steroid injection within 1 month, physical therapy within 6
weeks, non-steroidal anti-inflammatory drugs or acetylsalicylate within
1 week, and had undergone previous surgery for plantar fasciitis, or had
history of foot fracture. Besides, those patients with diabetes mellitus,
rheumatoid arthritis, gout, hypothyroidism or other painful or function
limiting disorders of the foot and ankle, presence of severe anemia,
platelet count <100,000 per microliter of blood, significant cardiovascu-
lar, and renal or hepatic disease were also excluded from the study. Sev-
en patients did not meet our inclusion criteria (4 had gout and 3 were di-
abetic) and 5 patients were lost in follow-ups and we had excluded them
from the study.

In this study, the plantar fasciitis patients were allocated by a trained
nurse into two equal groups of 31 patients each by simple randomization
method. Patients were blinded to the therapy received as well as the as-
sessors (the assessors giving the injectable and the assessors performing
the ultrasonography). Both groups were taken by the nurse to the de-
partment of clinical pathology to withdraw a blood sample for each. After
a period of time, the nurse returned to collect the prepared samples,
whether PRP or saline. Then she prepared the syringes for injection after
labeling it with a white paper showing name code of the patients and
adding calcium for activation. At the end of the study, the trained nurse
uncoded the two groups of patients in presence of the assessors.
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The injection procedure was sonographically guided at the physical
medicine, rheumatology and rehabilitation clinic of Alexandria University
Hospitals. Approval for this prospective clinical study was granted by the
local ethics committee and an informed consent was obtained from all
patients participating in the study. All patients were subjected to the fol-
lowing: (1) Assessment of foot function using the foot function index (FFI)
initially and at 6 weeks follow-up [21]. FFl is a questionnaire designed to
give information as to how the foot pain has affected the patient's ability
to manage in everyday life. Each question was scored on a scale from 0
(no pain) to 10 (worst pain imaginable) that best described the foot over
the last week. High scores correlated with poor foot function [21]. (2) The
pain intensity was assessed with VAS initially and during 2"¢and 6" weeks
after injection (Figure 1) [17]. (3) Pain relief score (PRS) was measured
during 2" and 6% weeks after injection. The score varied from 0 (no re-
lief), 1 (slight relief), 2 (moderate relief), 3 (good relief), to 4 (complete
relief). (4) Ultrasonography (US) examination was performed using a 10
MHz linear array transducer (Siemens-Germany) initially and during 2
and 6™ weeks after injection. Increased plantar fascia thickness greater
than 0.4 cm was considered as a diagnostic sonographic finding in plan-
tar fasciitis [22,23].

We have used the endpoints of 2™ and 6 weeks in the follow-ups.
At the acute inflammatory phase, the motion is limited until the inflam-
mation subsides. Our patients started stretching exercises for 2 weeks
post-injection and this was followed by the first follow-up [17,24]. Then,
at the 4" week post-injection, the patients were allowed to start their
recreational activities and this was followed 2 weeks later by the second
follow up (which was at the 6" week) [25,26].

Platelet-Rich Plasma Preparation Method

Two whole blood samples each (9 ml) were obtained by venipuncture
in acid citrate dextrose (ACD) 1 ml in a sterile vacutainer. The blood was
centrifuged using a ‘soft’ spin (250 g) for 10 minutes (Hettich zentrifu-
gen portofix 32 A, Germany). The supernatant plasma containing plate-
lets was transferred into another sterile tube without anticoagulant (Lab
Companion, Korea). The tube was centrifuged at a higher speed (300 g for
10 minutes) to obtain a platelet concentrate. At the bottom of the tube,
platelets pellet was formed. Platelet-poor plasma (PPP) was removed and
the platelet pellet was suspended in 2 mL PPP by vortex ( Vortex Mixer,
Taiwan). The PRP was mixed with 10 the volume of calcium gluconate
and injected.

Sonographically Guided Injection

Patients were placed in a prone position with the feet hanging over the
edge of the examination table, with dorsiflexion of the toes to stretch the
plantar fascia so that its margins were seen clearly. Longitudinal images
of the plantar fascia close to the calcaneal enthesis were obtained and
fascial thickness was measured. The thickness of the plantar fascia was
measured 10 to 15 mm from the insertion of the calcaneus at its thickest
portion in each patient. A 4-cm 21-gauge needle was inserted perpen-
dicular to the long axis of the ultrasound transducer into the inflamed
portion of the plantar fascia from its attachment to the calcaneus. The
needle was withdrawn to the near edge of the fascia under sonographic
guidance, enabling dispersion of the injected solution around the edge.
This sonographic assessment was repeated later during 2"¢ and 6" weeks
for follow-up.

Statistical Analysis

Using PASS 2000 software, a sample size of 62 (31 per group) achieved
80% power to detect a difference between the two groups in VAS, at a
significance level (alpha) of .05 using a two-sided Mann-Whitney test.

After the collection of data, it was coded and transformed into a spe-
cially designed format suitable for computer feeding. All the entered data
were verified for error. Data were analyzed using the Statistical Package
for Social Sciences (SPSS ver.20 Chicago, IL, USA).

The distribution of quantitative variables was tested for normality
using the Kolmogorov-Smirnov test. They were not normally distributed,
and were described using median and range and represented by box
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plots. The blue, green, and yellow boxes are the scores between 25" and
75% percentile, the upper border represents the upper quartile range,
and the lower border represents the lower quartile range. The vertical
bars include all the samples, with the exception of the scores, accounted
as outliers and plotted as dots (outliers are data that are far from the up-
per border or lower border of the box by about 1.5 interquartile range),
and extremes are plotted as stars (extremes are data that are away from
the upper border or lower border of the box by 3 times interquartile
range). The upper horizontal bar represents the maximum, the lower
horizontal bar represents the minimum, and the wide line represents the
median range.

Mann Whitney U test was used to compare quantitative variables
between two groups. Wilcoxon Signed-rank test was used to compare
quantitative parameters at 2 intervals in the same group. Friedman
ANOVA test was used to compare quantitative parameters at 1 week, 2
weeks, and 6 weeks in the same group, and if significant, it was followed
by pairwise comparison. Spearman correlation test was used to correlate
between quantitative variables. In all statistical tests, the level of signif-
icance of .05 was used, below which the results were considered to be
statistically significant.

Results

The aim of this study was to evaluate the PRP ultrasound-guided injection
in the treatment of plantar fasciitis. There was no statistically significant
difference at baseline between both groups regarding demographic data
and other clinical and sonographic measures, i.e., the thickness of ten-
dons by US, VAS, and FFl as shown in Table 1. There was a statistically sig-
nificant improvement in both groups regarding FFl and PRS as presented
by box plots in Figure 2 and Figure 3. There was a statistically significant
improvement in both groups regarding sonographic plantar fascia thick-
ness and VAS at baseline, first, and second follow up (Table 2).

Both groups were then compared to assess the superiority of PRP
over placebo. Table 3 presents the percent change of outcome param-
eters calculated between the initial assessment and the final one. Per-
cent change in plantar fascia thickness was significantly higher in the PRP
group than in the saline group. Percent change in VAS score of pain was
significantly higher in the PRP group than in the saline group. Also, per-
cent change in FFI was significantly higher in the PRP group than in the
saline group. There was no statistically significant difference in percent
change regarding PRS.

0 1 2 3 4 5 6 7 8 9 10

No Moderate Worst
paih pain possible
pain

Figure 1. Visual analogue scale pain intensity score.

Discussion

Plantar fasciitis is the most common cause of heel pain [1,2]. It has been
attributed to many different etiological factors [6,7]. There are many
available treatment methods, but the unsatisfactory outcome of the
treatment modalities leads the patient to seek a more recent effective
modality [8,10].

DOI: 10.24983/scitemed.jacp.2019.00097 20of6



ORIGINAL

Oprs1
4 ] * Wers2
Ky E *
PRS - —
1 *
o El * [
T T
Saline PRP

Type of Injected Material

Figure 2. Box plot for comparison between the two groups at baseline and
6" week after injection as regard PRS. Upper horizontal bar represents
the maximum. Lower horizontal bar represents the minimum. The wide
line represents the median range. Outliers plotted as dots (data that are
far from the upper border or lower border of the box by about 1.5 inter-
quartile range). Extremes plotted as stars (data that are away from the
upper border or lower border of the box by 3 times interquartile range).
PRS, pain relief score; PRS 1, pain relief score at 2" week follow-up; PRS
2, pain relief score at 6™ week follow-up.
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Figure 3. Box plot for comparison between the two groups at 2" and 6"
week after injection as regard FFl. Upper horizontal bar represents the
maximum. Lower horizontal bar represents the minimum. The wide line
represents the median range.Outliers plotted as dots (data that are far
from the upper border or lower border of the box by about 1.5 inter-
quartile range). Extremes plotted as stars (data that are away from the
upper border or lower border of the box by 3 times interquartile range).
FFI, foot function index; FFI 1, foot function index initially; FFI 2, foot func-
tion index at 6" week follow-up.

Table 1. Comparison of Baseline Variables Between the Studied Groups Regarding Demographic Data and Outcome Parameters

Saline, N=31
Age, years (range) 42 (22-60)
BMI, kg/m? (range) 29 (21-40)
Disease duration, months (range) 12 (1-120)
VAS (range) 9(7-10)
US, mm (range) 5 (3-6)
FFI, % (range) 74 (47-88)

PRP, N=31 P
40 (27-69) 0.916
29 (24-45) 0.444
9(1-72) 0.470
9(6-10) 0.842
5(3-6) 0.797
73 (20-93) 0.843

The data were presented in median. BMI, body mass index; FFI, foot function index; PRP, platelet-rich plasma; US, ultrasonography; VAS, visual analogue scale.

Table 2. Comparison Between Baseline, First and Second Follow-Up Regarding Sonographic Plantar Fascia Thickness and VAS in Both Groups

N
Saline group (range) 31
US (mm) Ea =
PRP group (range) 31
Saline group (range) 31
VAS
PRP group (range) 31

Baseline 1+t Follow-up 2" Follow-up P

4.8 (3-6) 4.4 (2-6) 4.3 (2-6) <0.001
4.9 (3-6) 4.4 (2-5) 4 (2-6) <0.001
9 (7-10) 7 (2-10) 7 (0-10) <0.001
9 (6-10) 5(0-9) 4 (0-9) <0.001

All groups were significantly different from each other by pair wise comparison. The data were presented in median. PRP, platelet-rich plasma; US, ultrasonography; VAS, visual

analogue scale.

Table 3. Comparison Between Groups Regarding Improvement in Outcome Parameters at the End of the Study

US change, % (range)
VAS change, % (range)
PRS change, % (range)
FFI change, % (range)

Saline, N=31
16.67 (0-33.33)
22.22 (0-100)

0 (-50-100)
8.57 (-25.53-37.5)

PRP, N=31 P
20 (-20-60) 0.050
60 (0-100) <0.050

33.33 (-100-300) 0.550

34.12 (-65-100) <0.050

The data were presented in median. FFl, foot function index; PRP, platelet-rich plasma; US, ultrasonography; VAS, visual analogue scale.
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PRP is a new modality in the treatment of plantar fasciitis. Our study
was designed to compare the effect of PRP injection with saline injection
in the treatment of plantar fasciitis, both clinically and sonographically,
within 6 weeks after the injection.

Our results showed that both groups had statistically significant clin-
ical and sonographic improvement at the end of the 6 weeks follow-up
period without any complications, and it is greater in the PRP than in
the saline group. This improvement included VAS, PRS, and FFI scores.
The effect of PRP on healing in plantar fasciitis is mainly related to plate-
let-derived growth factor (PDGF), platelet-derived endothelial growth
factor (PDEGF), transforming growth factor (TGF), Interleukins 4,8,13,17,
tumor necrosis factor alpha, and interferon alpha [27]. This combination
of growth factors and anti-inflammatory and pro-inflammatory cytokines
presentin the platelet X -granule have been shown to initiate the healing
stages necessary to reverse the degenerative process at the base of the
plantar fascia, enhance fibroblast migration and proliferation, increase
vascularization, increase collagen deposition, removal of tissue debris,
angiogenesis and laying extracellular matrix [17,19,20]. Transforming
growth factor beta one (TGF-B1) is shown to significantly increase type |
collagen production by tendon sheath fibroblasts [17].

In agreement with our study, Gupta et al. [18] and El Mallah et al.
[19] reported that PRP injection was a promising safe line of treatment
for chronic plantar fasciitis, carrying no complications, effective in reliev-
ing pain and improving function. On the other hand, de Vos et al. [20]
randomly studied the effect of injection of platelet-rich plasma in chronic
tendinopathy. They concluded that among the patients with chronic ten-
dinopathy, a PRP injection compared with a saline injection did not result
in a greater improvement in pain and activity. Therefore, they did not
recommend this treatment in chronic tendinopathies including plantar
fasciitis. They attributed both treatment groups’ clinical improvement to
the eccentric exercises which were performed and proved to improve
pain and function. Another explanation was the length of time the plate-
lets remained at the site after injection in the degenerated area. Platelets
required time to be slowly activated by exposure to collagen. It might be
due to the pressure within the tendon that a large amount of PRP dif-
fused rapidly, thereby reducing its effect. Sheth et al. [27] studied the ef-
ficacy of autologous PRP use for orthopedic indications. They concluded
that there was uncertainty about the evidence to support the increasing
clinical use of PRP as a treatment modality for orthopedic bone and soft
tissue injuries. This could be explained by a lack of standardization of
study protocol, platelet separation techniques, and outcome measures.

In the present study, the percent change reflecting a reduction in the
plantar fascia thickness was significantly higher in the PRP group than
in the saline group. Ultrasound has proven to be a useful tool to assess
plantar fasciitis through the production of high-quality spatial resolution
sonograms [28].

In general, US could demonstrate a reduction of plantar fascia thick-
ness with the PRP group injection in patients with plantar fasciitis [17].
There is agreement among authors that US is a valuable noninvasive
imaging modality for diagnosis of plantar fasciitis and in the follow-up
assessment as it is free of the hazardous ionizing radiation [16,17]. It
doesn't affect the biomechanical function of the foot, it is inexpensive
and portable, and it allows real-time imaging [16,17].

In the present study, US has been used to guide injection procedure
following emerged recommendations by published studies. Patients
treated by ultrasound-guided injection tended to suffer less pain and
achieved a higher response rate [29]. Hamayouni et al. [30] reported that
ultrasound-guided injection can help with the reduction in plantar fascia
thickness and pain. The use of ultrasound as a procedure guiding tech-
nique provides real-time monitoring at the needle tip allowing for precise
needle placement in the target, instantly saving the nearby important
structures from unnecessary puncture or injury. Moreover, watching the
needle tip ensures that the needle tip does not extend outside the lesion
[16]. Itis reasonable that the ultrasound-guided injection achieves better
outcomes. In recognition of these advantages, the use of US-guided in-
jection technique in the present study proved to increase the accuracy of
injection, site localization, speed-up procedure and minimize non-target
tissue damage.
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On the other hand, several studies suggested that non-ultrasound
guided injection was cheaper and equally effective to ultrasound-guided
injection [31]. Kane et al. [32] reported no significant difference in their
comparative study between ultrasound-guided and palpation-guided in-
jection techniques in the management of idiopathic plantar fasciitis.

In our study, the saline group also showed statistically significant im-
provement as regards outcome measures. This can be attributed to the
needling effect of the injection [33,34]. Needling consists of multiple ten-
don perforations without injecting any substances [33]. It has been sug-
gested that the beneficial effect of needling results from improved mus-
cle activation pattern, increased joint range of motion, and alleviation of
pain [35]. In the context of plantar fasciitis, needling may be responsible
for the central release of opioid peptides, increased regional blood flow
and anti-inflammatory effects presumably through inhibition of produc-
tion of tumor necrosis factor-alpha, interleukin-1 beta, and interleukin-6
[28,36]. Rastegar et al. [36] compared the effect of needling and steroid
injection in the treatment of plantar fasciitis. They found that needling
was superior to steroid injection in patients with plantar fasciitis in the
long term. On the other hand, Cotchett et al. [37] found a statistically
significant improvement in plantar heel pain after needling, but warned
about some complications such as infection, fever, and tissue hypertro-
phy. The outcome of PRP injection may vary in relation to several factors
such as centrifugation, technique, activating agents, platelet count, and
the presence of leukocytes in the prepared PRP.

Centrifugation is a simple technique and may yield platelet concen-
trates three to eight-fold higher than whole blood [38]. Centrifugation
has two parameters that may influence the outcome of platelet concen-
trate. The first is whether it is done once (single spin) or twice (double
spin). The second is the centrifugation speed. In the present study, the
blood was centrifuged using a double centrifugation (the first spin 250 g
for 10 minutes and the second spin from 300 g for 10 minutes), where g=
relative centrifugation force.

Researchers advocate a double-spinning technique instead of a
single-spinning method because the former generates a higher platelet
concentration of 6x to 9x and thus results in better efficacy of the final
PRP product [39,40]. In a study, a double centrifugation technique was
performed in plantar fasciitis. The resulting platelets concentrate con-
tained approximately 6-8 times the concentration of platelets compared
to baseline whole blood. They found that the VAS score decreased from
9.1 prior to the injection to 1.6 following the application. The rate of pa-
tient satisfaction was 88% and significant changes in the thickness of the
plantar fascia were observed during the study period [17]. However, in
other studies, variations in platelet concentrate resulting by double-spin
centrifugation had been encountered. In one study, this centrifugation
technique yielded 5 times the concentration and another yielded 3-5
times the concentration [18,41].

On the other hand, Filardo et al. [42] compared the acquisition
of platelets concentrates by single or double centrifugation. They found
that the benefit was similar in both groups. However, adverse events (es-
pecially local arthritis) occurred more often in the PRP obtained by dou-
ble centrifugation, due to higher leukocyte concentration produced by
this method [42]. Regarding the centrifugation speed, Bausset et al. [43]
observed that a centrifugation of 400 g or 1000 g did not increase the
platelet concentration compared to 250 g centrifugation. This could be
due to platelet aggregation, which indicated that centrifugation at higher
speeds was not suitable for PRP preparations as it could be deleterious
for the platelet function. They also found that high centrifugation speeds
modified the morphology of the platelets, thereby proving that lower
speeds were better suited for the preservation of the platelet morphol-
ogy.

Some authors recommend the single spin centrifugation as it gen-
erates forces that are at least 3 times less harmful to the platelets [40].
They ascribed that the increase in platelet concentration over 59% of the
whole blood might be attributed to the replacement of the blood cell vol-
ume with plasma and platelets during the low-speed centrifugation [40].

To sum up, there is no solid agreement on the preparation method
for obtaining an efficient PRP sample that induces better clinical respons-
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es. So, there may be other factors that influence the efficacy of the pre-
pared PRP.

Calcium did not result in any of the disadvantages of thrombin that
was previously considered to activate platelets [41]. Calcium gluconate
ampoules (Calcionate-Memphis-Egypt) as a source of calcium were found
to offer better sterilization condition than calcium chloride. The advan-
tages of activation of platelets with calcium included general release of
growth factors over time, with a lower initial level followed by a progres-
sively increasing amount of growth factors released, reaching higher
levels at the 24-hour evaluation [44]. Also, it delayed clot formation, no
formation of antibodies, an incidence that was associated with the use of
bovine thrombin as activator [44,45].

For autologous PRP preparation, the platelet count in the produced
PRP will certainly depend on whole blood platelet count. Patients with
low platelets count will have autologous PRP with relatively low count
as well. Since the number of growth factors released depend on the
number of activated platelets in the final injected PRP, it is reasonable
to think that the PRP efficiency will be significantly lowered if prepared
for patients with low platelet count. In addition, PRP platelet count will
also depend on the preparation method, specifically the centrifugation,
as previously explained. Consequently, it may be consistent to consider
the post-preparation count of platelets to ensure that the preparation
methods are reliable in producing the target platelet concentrate.

In this regard, in the present study, all subjects had whole blood
platelets count within the normal range. As the double-spin centrifuga-
tion used in this study was expected to yield PRP with approximately 4-6
folds [29,3], it could be assumed that the PRP prepared for injection had
sufficient platelet count to release effective growth factors. However, this
remains argumental without precise knowledge of the count of platelets
present actually in the final PRP preparation.

There is no agreement in the literature about the effective platelet
count for effective PRP sample. Some authors used a high concentration
of platelets up to 6-8 folds compared to whole blood [46]. Others found
> 4x [30,39] or as low as 2.5x [47] to be effective. Such variations in re-
porting on the effective concentration of platelets in PRP may be due to
the variability of the targeted pathologies. Alternatively, it may reflect the
multifactorial background that determines the effectiveness of PRP.

The influence of the presence of leukocytes contained in the pre-
pared PRP on the final outcome is controversial. These cells contain an-
ti-inflammatory and pro-inflammatory cytokines that can affect the final
outcome differently. While the former can help prevent infection [44,48],
the latter may trigger local inflammatory reactions and enhance pain
[42,49]. Accordingly, there seems to be no agreement on whether to use
PRP low in leukocytes or not. In the present study, care was exercised
to avoid inclusion of leukocytes in the final PRP preparation. It could be
assumed that the used preparation contained low leukocyte count as in
none of the studied cases was there any signs of local pain or inflamma-
tion.

The use of local anesthesia has been found to contribute negatively
to the outcome [50]. On one hand, it may lead to effect overlap [51]. On
the other hand, local anesthetics are probably responsible for reducing
the effect of PRP by shifting pH to acidity detrimental to treated cells [50].
Nevertheless, local anesthetics are found to negatively influence tenocyte
in proliferation and viability [50]. However, and on the positive side, local
anesthetics are found not to suppress the release of growth factors [52].

In the present study, we have avoided all the negative effects of local
anesthetics by not using any. Despite not using local anesthetics in our
patients, none has reported any significant discomfort during or after the
injection procedure.

A limitation in our study was that we did not standardize the number
of platelets each time for injection. So, the number of platelets injected
was dependent on the original platelets count in each patient blood. We
did not have a relation between the PRP count and the efficacy of treat-
ment. Finally, we did not compare PRP with other treatment modalities
e.g., corticosteroids. Our point of strength in this study, basically, was
complete blindness of the procedure. We have not included any disease
that interferes with the platelet action. Finally, there was no treatment
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taken by our patients during the period of the study e.g., nonsteroidal
anti-inflammatory drugs.

Conclusion

In conclusion, the use of PRP injection for treatment of plantar fasciitis
resulted in significant improvement in pain according to VAS, PRS, and FFI
and a reduction in the thickness of the plantar fascia as measured by US
compared to the saline group.
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