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Abstract

Aim: The aim of this study to compare the efficacy of platelet-richplasma therapy and corticosteroid injection in the treatment of planter fasciitis.
Methods: The prospective clinical study was conducted in the Department of Orthopaedics, Narayan Medical College & Hospital, Jamuhar,
Bihar, India from July 2020 to June. 44 patients were included for the study and were randomly allotted into two groups, PRP group (n=22) and
Steroid group (n=22). For preparation of platelet-rich plasma, 25-27 ml of blood was withdrawn from the cubital vein and placed in a glass tube
containing 3 ml of citrate dextrose solution (ratio 9:1). Citrate dextrose solution was used to prevent clotting. The blood was centrifuged at 3300-
rpm for 10-12 minutes and 3ml PRP preparation was obtained from the upper buffy coat. Results: The mean initial or Pre injection VAS and
AOFAS scores in the steroid and PRP group was 7.7+2.1, 59.89+11.77 and 8.3+2.2, 61.58+10.69 respectively and were comparable (p >
0.05). Post injection, the score improved considerably in each group on each follow-up; however no significant difference could be detected
between the scores of the two groups at the follow-up of 1 month VAS (4.2+2.3 vs 3.3+0.91) and AOFAS (80.66+10.96 vs 82.65+10.36), 3
months VAS (2.5+1.9 vs 1.9+0.88), AOFAS (85.65+12.97 VS 87.89+12.69) and 6-months VAS (2.0+0.97 vs 1.5+0.6) and AOFAS (88.7+12.69
vs 89.96+11.36). Conclusion: We concluded that the treatment of plantar fasciitis with steroid or PRP injection was found to be equally effective.
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Introduction

Plantar fasciitis is an important clinical cause of infero medial heel
pain in adults which occurs due to overuse injury arising due to
multiple factors[1,2]. There is often inflammation at the origin of the
plantar fascia and surrounding perifascial structures, such as the
calcaneal periosteum[3,4]. Mechanical overload can eventually lead
tochronic inflammation and degenerative changes[4]. Combination of
treatment modalities is usually recommended over any individual
treatment option[4].

Mechanical interventions like foot orthoses, foot taping, footwear,
night splints, rest, and walking casts have been thought to reduce the
load and stress applied to the inflamed plantar fascia to a tolerable
level[5,6]. Other treatment options include drugs such as non-
steroidal anti inflammatory drugs (NSAIDS) to relieve pain and
steroidinjections[7]. Night splints, low dye taping, heel pads, cups and
orthoses have also been used with varying success rates[8]. Extra
corporeal shock wave therapy is used in the recent years to treat this
disease with life style modifications[9].

Only 5 to 10% of the people will need surgical intervention like
removal of calcaneal spur, neurectomy and plantar fasciotomy[10].
The 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.
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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[11].

In 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[12]. The aim of this study
was to compare the efficacy of platelet-rich plasma therapy and
corticosteroid injection in the treatment of planter fasciitis.

Material and methods

The present prospective clinical study was conducted in the
Department of Orthopaedics, Narayan Medical College & Hospital,
Jamuhar, Bihar, India from July 2020 to June 2021, after taking the
approval of the protocol review committee and institutional ethics
committee.

Inclusion criteria

Patients, who had been diagnosed with plantar fasciitis, treated for
minimum of 3 months duration and showed no benefit from
conservative treatment were included in the study. Diagnosis of
planter fasciitis was made by clinical examination and radiographs of
ankle were examined to rule out other heel pathologies.

Procedure

Total of 44 patients were included for the study and were randomly
allotted into two groups, PRP group (n=22) and Steroid group (n=22).
For preparation of platelet-rich plasma, 25-27 ml of blood was
withdrawn from the cubital vein and placed in a glass tube containing
3 ml of citrate dextrose solution (ratio 9:1). Citrate dextrose solution
was used to prevent clotting. The blood was centrifuged at 3300- rpm
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for 10-12 minutes. 3ml PRP preparation was obtained from the upper
buffy coat.

In both groups, injection was given under strict aseptic precautions.
The patients were kept in supine position with eyes covered to ensure
blinding. The area to be injected was prepared with 10% povidone
iodine scrub. The maximum tender spot over the medial aspect of
heel was marked and was anaesthetised by using 2 to 3ml of 2%
lignocaine. 3ml PRP preparation was injected in the PRP group and
2ml (40mg) of methylprednisolone was injected in steroid group
using peppering technique[13] (single skin portal and 4-5
penetrations of the plantar fascia) in both groups.

After the injection, patients were advised to apply ice for pain relief if
required and to continue to wear comfortable shoes with cushions and
were instructed not to use NSAIDs after the procedure. All patients
had physical therapy to stretch the calfmuscle and plantar fascia.
Clinical assessment was made prior to the injection and at 1 month, 3
months and 6 months following the injection. Clinical evaluation
included pain assessment using visual analog scale (VAS) from 0 to
10 (0 reflects absence of pain, 10 indicates the worst imaginable
pain) and the functional outcome score was measured by the
American Orthopaedic Foot & Ankle Society (AOFAS) ankle-Hind
foot scale.

Statically analysis

Results were stated as mean + standard deviation (SD). The
comparison of normally distributed continuous variables between the
groups was performed by using the Student t test. Nominal categorical
data between the groups were compared using chi-square test or
Fisher exact test as appropriate and non-nominal distributed
continuous variables were compared using the Mann-Whitney U test.
A value of p<0.05 was accepted as statistically significant.

Results

In this study both groups were similar in terms of age, gender and side
involvement as shown in table 1.The mean initial or Pre injection
VAS and AOFAS scores in the steroid and PRP group was 7.7+2.1,
59.89+11.77 and 8.3+2.2, 61.58+10.69 respectively and were
comparable (p > 0.05).

Post injection, the score improved considerably in each group on each
follow-up; however no significant difference could be detected
between the scores of the two groups at the follow-up of 1 month
VAS (42+23 vs 3.3%091) and AOFAS (80.66+10.96 vs
82.65+10.36), 3 months VAS (25+1.9 vs 1.9+0.88), AOFAS
(85.65+12.97 VS 87.89+12.69) and 6-months VAS (2.0+0.97 vs
1.5+0.6) and AOFAS (88.7+12.69 vs 89.96+11.36). (Table 2)

Table 1: Age and gender distribution of patients

Steroid group (Mean+SD) PRP group (Mean+SD) p-value

Age (years) (Mean + SD) 42.746.2 39.9+4.8 > 0.05
Male/female 7/15 8/14 > 0.05
Affected foot-right/ left 12/10 10/12 > 0.05

Table 2: Comparison of VAS and AOFAS score at different time intervals between Steroid and PRP groups

Steroid group (Mean+SD) PRP group (Mean+SD) p-value

Pre-injection VAS 7.7+2.1 8.3+2.2 > 0.05
AOFAS 59.89+11.77 61.58+10.69 > 0.05

Post-injection 1 month VAS 4.2+2.3 3.3+0.91 >0.05
AOFAS 80.66+10.96 82.65+10.36 > 0.05

Post-injection 3 months VAS 2.5+1.9 1.9+0.88 >0.05
AOFAS 85.65+12.97 87.89+12.69 > 0.05

Post-injection 6 months VAS 2.0+0.97 1.540.6 >0.05
AOFAS 88.7+12.69 89.96+11.36 > 0.05

SD= standard deviation, VAS= visual analog scale, AOFAS= American Orthopaedic Foot & Ankle Society (AOFAS) ankle-Hind footscale.

Discussion

The present study aimed to compare the efficacy of intralesional
corticosteroid vs autologous platelet rich plasma injection in the
management of chronic plantar fasciitis; a very common musculo
skeletal problem encountered in orthopaedic day today practice.
Initially thought to be an inflammatory disease, plantar fasciitis is
now known to occur due to multiple etiologies including anatomical,
biochemical and environmental factors. Often, the combination of
factors are involved. Theterm fasciosis has been recommended owing
to the chronicity of the disease and the evidence of degeneration rather
than inflammation[14,15].

The treatment modalities also vary owing to the different etiologic
factors. Conservative approaches such as NSAIDs, low dye taping,
heel pads, cups, orthoses, soft soled shoes and night splints, take few
weeks to months for the healing. However, most of them have
limited scientific evidence of their efficacy. Corticosteroids are
recommended owing to their strong anti-inflammatory effect.
Corticosteroids act through inhibition of fibroblast proliferation and
ground substanceprotein expression fasciitis[16].

PRP being rich in platelets provide a higher concentration of the
bioactive growth factors reported to promote healing. Many growth
and differentiation factors are released from the alpha granules, which
are the storage units found in platelets. In vivo and in vitro researches
also suggest that PRP induces over expression of additional
endogenous growth factors beyond what is contained within the
platelet concentrate[17].

The potential benefits of PRP are thought to rely on intrinsic
properties and interplay between the concentrated growth factors.
Some of these important growth factors include platelet derived
endothelium growth factors, transforming growth factors-B, vascular
endothelium growth factors, fibroblast growth factors, epidermal
growth factor and insulin like growth factor-1. Complex interaction of
these growth and differentiation factors, along with adhesive protein
factors such as fibronectin and vitronectin are what is responsible for
the healing response, promoting the long regenerative process of
chemotaxis, cell proliferation, removal of tissue debris, angiogenesis,
extracellular matrix formation, osteoid production and collagen
synthesis. The needle induced bleeding during injection provides the
clotting factor thrombin needed to activate platelets. Thus PRP
accelerate the physiological process of healing[17].

Degeneration of collagen occurs at the site of the lesion because of
micro tears of the fascia that do not heal. This observation was further
supported by histological examination of the plantar fascia obtained
during surgery of chronic planter fasciitis patients, which shows no
inflammatory cell invasion at the site of the lesion, the normal fascia
and surrounding tissue was replaced by Angiofibroblastic hyperplasic
tissue[18].

PRP, being a concentrate of platelets that are a source of autologous
growth factors such as insulin like growth factor-1 (IGF-1),
transforming growth factor B (TGF-B), vascular endothelial growth
factor (VEGF), platelet derived growth factor (PDGF) and fibroblast
growth factor (FGF), helps in cellular migration, synthesis of
collagen, and angiogenesis and thus helps in tendon and ligament
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healing[19-22]. Several studies have reported the use of PRP as
safe and effective treatment option in chronic refractory plantar
fasciitis.

The mean initial or Pre injection VAS and AOFAS scores in the
steroid and PRP group was 7.7+2.1, 59.89+11.77 and 8.3+2.2,
61.58+10.69 respectively and were comparable (p>0.05). Post
injection, the score improved considerably in each group on each
follow-up; however no significant difference could be detected
between the scores of the two groups at the 1, 3 and 6-month follow-
ups.

Monto[23] found that platelet-rich plasma injection was more
effective and durable than corticosteroid injection at 2 years of
follow-up in a study of 40 patients. Shetty et al[24]. compared the
effectiveness of platelet-rich plasma and corticosteroid injections in 60
patients and found no significant difference at 6 months of follow-up.
Aksahin et al[25]. compared intralesional corticosteroid and platelet-
rich plasma injections for plantar fasciitis, the treatments were found
to be equally effective.

Lee and Ahmad[26] compared intralesional autologous blood
injection with corticosteroid injection in patients with chronic plantar
fasciitis. At 6 weeks and 3 months of follow-up, the corticosteroid
group had significantly lower visual analog scale scores than the
autologous blood group, but the difference was not significant at 6
months.

Conclusion

We concluded that the treatment of plantar fasciitis with steroid or
PRP injection is equally effective. Autologous blood injections also
provide pain relief, although not comparable to steroids in the speed
of recovery, but produces sustained effects and are easily available
with no potential risk.

Reference

1.  Cornwall MW, McPoil TG. Plantar fasciitis: Etiology and
treatment. J Ortho Sports Phys Ther. 1999;9:756.

2. Cullen NP, Singh D. Plantar fasciitis: a review. Br J Hosp Med
(Lond).2006;67:72-6.

3. Young CC, Rutherford DS, Niedfelt MW. Treatment of plantar
fasciitis. Am Fam Physician. 2001;63:467-74,477-8.

4. Wolgin M, Cook C, Graham C, Mauldin D. Conservative
treatment of plantar heel pain: long- term follow-up. Foot Ankle
Int.1994;15:97-102.

5.  Lynch DM, Goforth WP, Martin JE, Odom RD, preece CK,
Kotter MW. Conservation treatment of plantar of plantar
fasciitis.A prospective study. J Am Podiatr Med Assoc.
1998;88:375-80.

6. Stuber K, Kristmanson K. Conservative therapy for plantar
fasciitis: a narrative review of randomized controlled trials. J
Can Chiropr Assoc. 2006;50(2):118-33.

7. Glazer JL, An approach to the diagnosis and treatment of
plantar fasciitis. Foot Ankel Int.1996;17:57-532.

8.  Crawford F, Atkins D, Young P, Edwards J. Steroid injection
for heel pain: evidence of short-term effectiveness. A
randomized controlled trial. Rheumatology (Oxford, England)
1999;38(10):974-7.

9.  Wheeler PC. The addition of a tension night splint to a
structured home rehabilitation programme in patients with
chronic plantar fasciitis does not lead to significant additional
benefits in either pain, function or flexibility: a single-blinded
randomised controlled trial. BMJ Open Sport — Exercise
Medicine. 2017;3(1):e000234.

Conflict of Interest: Nil Source of support: Nil

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Vahdatpour B, Sajadieh S, Bateni V, Karami M, Sajjadieh H.
Extracorporeal shock wave therapy in patients with plantar
fasciitis. A randomized, placebo-controlled trial with
ultrasonographic and subjective outcome assessments. Journal
of Research in Medical Sciences : Off J Isfahan Univ Med Sci.
2012;17(9):834-8.

Yang W, Han Y, et al. Platelet-rich plasma as a treatment for
plantar fasciitis. Medicine (Baltimore) 2017;96(44):e8475.
Dhillon RS, Schwarz EM, et al. Platelet-rich plasma therapy—
future or trend? Arthritis Res Ther 2012;14(4):219. DOI:
10.1186/ar3914.

Kalaci A, Cakici H, Hapa O, Yanat AN, Dogramaci Y, Sevinc
TT. Treatment of plantar fasciitis using four different local
injection modalities: a randomized prospective clinical trial. J
Am Podiatr Med Assoc. 2009; 99(2):108-113

Barrett S, Errwdge S. Growth factors for chronic plantar
fasciitis. Podiatry Today. 2013;17:37-4215.

Dyck DD Jr, Boyajian-O’Neill LA. Plantar fasciitis. Clin J Sport
Med. 2004;14(5):305-309.

Thomas JL, Christensen JC, Kravitz SR, Mendicino RW,
Schuberth JM, Vanore JV, et al. American College of Foot and
Ankle Surgeons heel pain committee. The diagnosis and
treatment of heel pain: a clinical practice guideline-revision. J
Foot Ankle Surg. 2010;49(3 Suppl):S1-19.

McMillan AM, Landorf KB, Gilheany MF, Bird AR, Morrow
AD, Menz HB. Ultrasound guided injection of dexamethasone
versus placebo for treatment of plantar fasciitis: protocol for a
randomised controlled trial. J Foot Ankle Res. 2010;3;15.

Jarde O, Diebold P, Havet E, Boulu G, Vernois J. Degenerative
lesions of the plantar fascia: surgical treatment by fasciectomy
and excision of the heel spur. Areport on 38 cases. Acta Orthop
Belg. 2003;69:267-74.

Molloy T, Wang Y, Murrell G. The roles of growth factors in
tendon and ligament healing. Sports Med. 2003;33(5):381-394.
Anitua E, Andia I, Sanchez M et al. Autologous preparations
rich in growth factors promote proliferation and induce VEGF
and HGF production by human tendon cells in culture. J Orthop
Res. 2005;23:281-286.

Bendinelli P, Matteucci E, Dogliotti G et al. Molecular basis of
anti-inflammatory action of platelet-rich plasma on human
chondrocytes: mechanisms of NF-(ordM) B inhibition via HGF.
J Cell Physiol. 2010; 225:757-766.

Eppley BL, Woodell JE, Higgins J. Platelet quantification and
growth factor analysis from platelet-rich plasma: implications
for wound healing. Plast Reconr Surg. 2004;114:1502-1508.
Monto RR. Platelet-rich plasma efficacy versus corticosteroid
injection treatment for chronic severe plantar fasciitis. Foot
Ankle Int. 2014;35:313-318.

Shetty VD, Dhillon M, Hegde C, Jagtap P, Shetty S. A study to
compare the efficacy of corticosteroid therapy with platelet-rich
plasma therapy in recalcitrant plantar fasciitis: a preliminary
report. Foot Ankle Surg. 2014;20(1):10-13.

Aksahin E, Dogruyol D, Yuksel HY, et al. The comparison of
the effect of corticosteroids and platelet- rich plasma (PRP) for
the treatment of plantar fasciitis. Arch Orthop Trauma Surg.
2012;132:781-785.

Lee TG, Ahmad TS. Intralesional autologous blood injection
compared to corticosteroid injection for treatment of chronic
plantar fasciitis: a prospective, randomized, controlled trial.
Foot Ankle Int. 2007;28:984-990.

Rahul K et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2021; 4(17):394-396

396


about:blank

