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Abstract

Background: Plantar fasciitis (PF) is one of the most common causes of heel pain, affecting
10% of the general population. Platelet-rich plasma (PRP) has been demonstrated to be
helpful in managing PF and reducing plantar facia thickness (PFT). This study objective
was to know the effect and efficacy of ultrasound (USG)-guided intralesional PRP in PF in
relation to pain, PFT and foot function index (FFI). Methods: A prospective interventional
study was conducted in a tertiary care hospital on eighty-five diagnosed cases of unilateral
PF. All patients had undergone pain intensity assessment by visual analogue scale (VAS)
and FFI, and USG examination of PFT after USG-guided intralesional PRP injection was
assessed at baseline (0 weeks), 2 weeks and 6 weeks. Results: Following USG-guided
intralesional PRP injection, a statistically significant decrease was noted in plantar fascia
thickness (PFT) from baseline 0 (week) 6.592 mm + 0.51 mm to 5.169 mm =+ 0.39 mm and
reduced to 4.07 mm =+ 0.39 mm at the 2nd week and 6th week, respectively (p value < 0.001).
A statistically significant reduction in VAS score was noted which reduced from 8.647 & 0.55
to 5.588 £ 1.13 (2nd week) and further reduced to 1.21 &+ 1.06 at the end of the 6 weeks
(p value < 0.001). Mean FFI in our study at baseline was 85.494 + 6.55, at 2 weeks the
mean FFI was 49.341 + 7.277 and at the end of the 6 weeks it reduced to 24.235 4+ 1.608; a
statistically significant decrease was noted (p value < 0.001). Conclusions: PRP injection
helps in the reduction in heel pain (VAS), reduction in PFT, and improvement in all domains
of FFI, leading to enhancement of quality of life.
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1. Introduction

The plantar fascia (PF) is crucial in supporting the plantar arch and is a vital compo-
nent of the heel pad [1]. Plantar fasciitis is one of the most common causes of heel pain.
Excessive straining of the plantar fascia can cause microtrauma, resulting in the forma-
tion of microtears along its path or at the point where it attaches to the medial calcaneal
tuberosity. This process ultimately leads to the chronic degeneration of the plantar fascia
fibres [2].

Plantar fasciitis accounts for about 10% of runner-related injuries and 11-15% of all
foot symptoms requiring professional care. It is common in middle-aged obese females and
young athletes [3]. The prevalence of plantar fasciitis is 59% in India among the age group
of 40 to 50 years [4]. Patients feel pain on the first step out of bed in the morning, which
is relieved with increased activity, and pain elicited on palpation of the plantar calcaneal
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region [5]. On USG examination, there is a gross thickening and hypo echogenicity of the
plantar fascia at its insertion at the calcaneal tuberosity [6].

Treatment of plantar fasciitis includes conservative methods by modalities, exercises,
oral analgesics with or without injectables (steroids, platelet-rich plasma (PRP), local
anesthetics, prolotherapy), and surgical interventions [7]. PRP is a platelet-rich concentrate
with a platelet level higher than the baseline by several times [8]. It modulates collagen
synthesis, decreases inflammation, promotes tissue healing, and stimulates fibroblast
activity [9]. Platelet-rich plasma (PRP) treatment is characterized by its affordability, ease
of administration, and minimally invasive nature.

This study aimed to evaluate how ultrasound-guided platelet-rich plasma injection
affects the treatment of plantar fasciitis, particularly regarding pain relief, better function,
and changes in the thickness of the plantar fascia.

2. Materials and Methods
2.1. Design and Procedure

The study was conducted in the Department of Physical Medicine and Rehabilitation
in a tertiary care hospital between September 2019 and September 2021 after obtaining
institutional ethics committee approval (IEC/VMMC/SJH/Thesis/2019-10/150) from
VMMC & Safdarjung Hospital, New Delhi, on 30 October 2019, and confirming compliance
with the Declaration of Helsinki.

After obtaining informed consent, a total of 107 patients were subjected to screening.
Eighty-five cases aged 18 years and older who had been diagnosed with unilateral plantar
fasciitis and had not experienced any improvement in symptoms despite receiving conser-
vative treatment for a period exceeding three months were included in the study. However,
22 patients were excluded from the study due to history of bleeding disorder and ongoing
anticoagulation therapy, prior surgery on the plantar fascia, presence of local malignancy,
pathology of the Achilles” tendon, pregnancy, uncontrolled diabetes, and any local trauma
or infection as shown in Figure 1.

A total of eighty-five individuals were evaluated to determine their pain levels using
the visual pain scale (VAS), assess their functional score using the foot function index
(FFI), and measure the thickness of the plantar fascia using ultrasound imaging (USG).
These assessments were conducted at three different time points: baseline, the second
week, and the sixth week. The patients were instructed to start gentle stretching exercises
of plantar fascia and Achilles tendon, and exercises aimed at strengthening the foot and
ankle musculature.

Following proper aseptic techniques, about 20 mL of autologous peripheral venous
blood was obtained and collected in a vial coated with sodium citrate. The collected blood
was then subjected to centrifugation at a speed of 2500 rpm for a duration of five minutes
using a centrifugal machine to prepare platelet-rich plasma (PRP) as shown in Figure 2.

Under ultrasound guidance, 2 mL of freshly prepared PRP was injected immediately
into the plantar fascia near the medial calcaneal tubercle at the point of maximum ten-
derness of the plantar fascia as shown in Figure 3. Following the administration of the
injection, all patients were provided with a rescue drug of paracetamol 650 mg.

2.2. Statistical Analysis

Data were entered in MS Excel, and analysis was done using SPSS version 21.0.
We presented the data as mean and standard deviation for continuous variables and
as percentages for categorical variables. We performed repeated measures ANOVA to
compare the means at three different time points. A post hoc Bonferroni test was done
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to compare paired means between two time points. A p-value of less than 0.05 was
considered significant.
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Figure 1. Methodology flow chart.
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Figure 2. Centrifugation and PRP.

Figure 3. Needle placement.

3. Result

Eighty-five eligible patients were enrolled in the study; all patients received ultrasound-
guided intralesional PRP injection. Most patients were over 40 years of age (75.3%), and
the mean age group was 43.435 £ 5.35 years; 57 (67.1%) were females, and 44 (32.9%)
were males. Homemakers were more affected than other occupations; 50.6% of patients
had left side involvement compared to 49.4% with right side involvement as shown in
Table 1. Figure 4 and Figure 5 show the progression of the decrease in PF thickness
during follow-ups.
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Table 1. Demographic data.

Characteristics N =85

Age (mean £ SD [years]) 43.43 +5.35

Sex, M/F (No.) 28/57 (32.9/67.1%)
Side of foot involved (left/right) (No.) 43/42 (50.6/49.4%)
VAS 8.647 £ 0.55
Plantar fascia thickness (mm) 6.59 + 0.51

Foot function index 85.49 + 6.55

Pain scale score 42.58 + 3.52
Disability score 31.89 £2.78
Activity limitation score 1144 £291

Figure 4. Right side plantar fascia thickness.

Figure 5. Left side plantar fascia thickness.

When comparing the visual analogue scale (VAS) scores between the baseline mea-

surement of 8.647 + 0.55 and the follow-up period, a significant decrease in VAS scores

was observed among the patients at the two-week follow-up measurement of 5.588 + 1.13

and the six-week follow-up measurement of 1.21 = 1.01 (p < 0.05) as shown in Figure 6 and

Table 2.

Table 2. Study outcomes over various time periods with statistical significance.

Visual Analogue Plantar Fascia

Disability Activity

Foot Function

Mean =+ SD Scale Thickness (mm) Pain Score Score Limitation Index
0wk 8.64 + 0.55 6.59 + 0.51 4258 +3.52 31.894+278 11.44+4+291 8549+ 6.55
2wk 5.58 + 1.13 5.16 + 0.39 22.78 + 348 19.000 £4.20 7.65+1.62 49.34 +£7.27
6 wk 1.21 +1.01 4.07 +0.39 9.81 £ 1.05 9.435 +1.096 5.00 + 0.00 24.23 + 1.60
p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Figure 6. VAS score.

There was a statistically significant reduction in the thickness of the plantar fascia from
the initial measurement of 6.59 = 0.51 mm to 4.076 £ 0.399 mm after six weeks (p < 0.05) as
shown in Figure 7 and Table 2.
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Figure 7. Plantar fascia thickness.

The study examined the overall foot function index (FFI) score changes over time.
The baseline FFI score was recorded as 85.494 + 6.55. After the intervention, there was a
substantial decrease in the FFI score to 49.341 + 7.27 at the end of the second week and a
further decrease to 24.235 £ 1.60 at the six-week follow-up (p < 0.05) as shown in Figure 8
and Table 2.
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Figure 8. Foot function index.

The pain domain scores in the foot function index were recorded as follows: at 0 weeks,
the score was 42.58 & 3.52; at two weeks, the score was 22.78 & 3.48; and at six weeks, the
score was 9.81 £ 1.052, as shown in Figure 9 and Table 2. The average disability score on the
foot function index was 31.894 + 2.78 at the baseline measurement (0 weeks), 19 4+ 4.20 at
the two-week follow-up, and 9.435 & 1.09 at the six-week follow-up, as shown in Figure 10
and Table 2.

Pain scale

50
40

30

0wk 2wk 6wk

Figure 9. Pain scale FFI.

The mean activity limitation score in the foot function index was recorded at baseline
(11.447 £ 2.913), two weeks (7.659 =+ 1.62), and six weeks (5.0 & 0.00) as shown in Figure 11
and Table 2.
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Figure 10. Disability score of FFI.
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Figure 11. Activity limitation score of FFIL.

Eighty-five patients reported complete compliance with the recommended post-
procedure exercise programme. Until the end of the study period, no individual ex-
perienced any complications.

4. Discussion

In recent years, platelet-rich plasma (PRP) has been used to manage plantar fasciitis.
The literature contains established evidence of its efficacy in alleviating pain and improving
functional limitations associated with this condition [7]. The role of platelet-rich plasma
(PRP) in regulating angiogenesis and promoting anabolic effects seems relevant in ad-
dressing the underlying pathophysiology of collagen matrix breakdown and disorganized
vascularity observed in plantar fasciitis [8]. The combination of eccentric exercise, cyclic
plantar fascia-specific stretching, and PRP injection can improve and expedite healing,
leading to favourable long-term outcomes [10].
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In our study most of our patients were aged above 40 years; the mean age of the
patients was 43.43 £ 5.35 years, comparable to the study by Agyekum et al. [11] which
reported the common age group presentation was 40-60 years [11]. The number of female
patients (65.1%) outnumbered males (34.9%) in our study, which correlates with the study
done by Nahin R. et al.: females (1.19%), males (0.47%) [12]. In our study, most of the
patients were homemakers (52.4%) with a history of prolonged standing. This finding is
comparable with the study of Lapidus PW and Guidotti FP which highlighted patients
with occupations with continual standing or walking, such as homemakers, waiters, maids,
and kitchen workers [3]. In our study, involvement of the left heel (50.2%) was slighty more
as compared to the right heel (49.8%). However, in the literature reviewed, there was no
study that reported side predominance in plantar fasciitis affliction.

The pain scores on the visual analogue scale (VAS) showed a significant decrease at
0 weeks, 2 weeks, and 6 weeks; the median pain scores decreased by 9, 6, and 1 respectively
(p value < 0.001). This finding is consistent with the study conducted by Deghady et al. [13],
who also reported a statistically significant improvement in median pain scores recorded on
the VAS. In their study, the baseline pain score was 9, which decreased to 5 at 2 weeks and
4 at the end of 6 weeks (p value 0.001). There was a statistically significant reduction in pain
scores observed in our study. The pain scores decreased from an average of 8.64 £ 0.55
at baseline to 5.58 + 1.13 at the 2-week follow-up. Furthermore, the pain levels further
decreased to 1.21 £ 1.01 at the end of the 6-week period. This finding is consistent with a
previous study conducted by Puri V, specifically in reference to the baseline pain scores [14].
The visual analogue scale (VAS) at baseline was recorded as 8.47 &+ 0.97, and it decreased to
1.7 4+ 1.27 at the 6-month mark (Sahoo P K et al.) [15]. Similarly, Shetty VD et al. reported a
baseline VAS of 8.1 + 1.32, which decreased to 1.8 £+ 1.12.

The diagnostic approach of using longitudinal sonographic imaging to assess the
plantar fascia involved identifying certain indicators, such as plantar fascial thickening
beyond the established cut-off value of 4 mm, fusiform thickening of the plantar fascia in
proximity to the calcaneal enthesis, and the presence of an abnormal fascial echo texture.
There was a statistically significant reduction in plantar fascia thickness (PFT) observed
during the study. The mean values for PFT at baseline, two weeks, and six weeks were
6.592 £ 0.51, 5.169 % 0.39, and 4.076 £ 0.39, respectively. The p-value associated with this
drop was 0.0001. In our study we observed a decrease in the median value of PFT over time.
The baseline median PFT value was 6.7 mm, which decreased to 5.1 mm at two weeks and
further decreased to 4.1 mm at the end of six weeks. This finding aligns with a previous
study conducted by Deghady et al. [13]; they also reported a significant reduction in PFT
from 4.9 mm to 4 mm.

In the current study, the average mean £ SD value of the foot function index (FFI) at
baseline (0 weeks) was 85.494 + 6.55. This value decreased to 49.341 + 7.27 at two weeks
and decreased to 24.235 + 1.60 at six weeks, with a statistically significant p-value of 0.0001.
The findings mentioned above correlate with the research conducted by Deghady et al. The
researchers determined that the median FFI (Foot Function Index) values at baseline and
after six weeks were 73 and 34.12, respectively.

The findings of this study demonstrate notable clinical and sonographic improvements
compared to the initial measurements (VAS, FFI, PFT), both during the 2-week and during
the 6-week follow-up period, with no observed complications. These findings of our study
are in agreement with the study by El Mallah et al.; they reported that PRP injection is
a promising safe line of treatment for chronic plantar fasciitis carrying no complications,
effective in relieving pain and improving function [16].

In summary, a significant reduction in plantar fascia thickness, pain (VAS), and func-
tion (FFI) was seen, indicating statistical significance when evaluating these parameters in
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comparison to the baseline after the administration of platelet-rich plasma (PRP) in patients
with plantar fasciitis (PF). This finding is consistent with previous research. However, these
studies exhibited variations in sample size, assessment methods, measurement of plantar
fascia thickness, preparation of platelet-rich plasma (PRP), and duration of follow-up. The
average duration of the procedure was approximately 30 min, and it did not incur any
financial burden for the patients.

Our study has several limitations, notably a potentially short follow-up period, the
absence of a control arm for comparison with other treatment modalities, and the absence
of randomization.

5. Conclusions

USG-guided PRP injection helps in the precise placement of the needle for PRP in-
jection, ensuring relief of pain (VAS), enhancing quality of life, and decreasing plantar
fascia thickness. To generate robust evidence on a larger scale, multi-centre trials with a
twelve-month follow-up period are recommended to provide substantial data about the
efficacy of ultrasound-guided platelet-rich plasma (PRP) injections as a viable therapy
option for plantar fasciitis.
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