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A B S T R A C T

Introduction: In Plantar Fasciitis, the main concern of the patients is the pain that disturbs their day to day
activities. Different modalities of treatments are being used for its pain management. This study seeks to
investigate and compare decrease in level of pain following treatment with Methylprednisolone
injections (DMP) Vs Extra-Corporeal Shock Wave Therapy (ESWT) in plantar fasciitis.
Methods: This prospective comparative non randomized study was conducted in 60 patients of any age
presenting with Plantar Fasciitis at B&B Hospital, Kathmandu. Patients were divided into 2 groups (30
each) based on patients preference. Methylprednisolone injection was given to one group and another
group received ESWT. Follow up of both groups were carried out at 6 weeks, 3 months and 6 months and
the outcome was measured with Visual Analogue Pain Scale (VAS). Statistical analysis wasdone using
SPSS software, version 13. Chi-square and Independent t-test were applied to look for significant
variations in outcome.
Results: Follow-up at 6 weeks revealed 26 (86.7%) patients attaining VAS < 5 in ESWT group in
comparison to 16 (53.3%) patients of DMP group (p = 0.005). At the end of 6 months, 5 patients in DPM
group still had significant pain (VAS � 5) compared to 2 patients in ESWT group (p = 0.02). However 11
patients of DMP group and 23 of ESWT group received single episode of treatment only and had
persistent symptomatic pain relief (VAS < 5) during all follow ups at 6 weeks, 3 months and 6 months
(p = 0.004).
Conclusions: Plantar fasciitis was more prevalent in overweight population and females. Significant
improvement in pain was observed with both ESWT and DMP Injections. However, ESWT was found to be
more effective than DMP Injections for treatment of Plantar Fasciitis.
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1. Background

Planar fasciitis is the inflammation of plantar fascia, usually in
the centro- medial subcalcaneal region. It is reported to be the
most common cause for inferior heel pain in adults and affects both
sedentary and active individuals.1 The etiology of the condition is
not well understood and 85% of the cases occur without any
identifiable risk factors. Overuse due to prolonged weight bearing,
Abbreviations: ESWT, extra-corporeal shock wave therapy; DMP, methylpred-
nisolne; VAS, visual analogue scale; BMI, body mass index; PMT, point of maximal
tenderness; NSAIDs, non-steroid anti-inflammatory drugs.
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obesity, unaccustomed walking/running & limited dorsiflexion of
ankle joint are cited to be the causative risk factors for the
condition.2 Tightness/weakness of the gastroc-soleus, Achilles
tendon or intrinsic foot muscles is also associated with plantar
fasciitis in some of the published literature.3

The condition is diagnosed clinically. Most patients complain of
throbbing or piercing type of heel pain that is troublesome
especially after taking first few steps in the morning or after
periods of inactivity.2,4 The discomfort often improves with further
ambulation but worsens with continued activity, often limiting
daily activity.4 The only clinical sign is the tenderness at medial
tubercle of calcaneum. Radiographs may show calcifications in the
soft tissue around heel or anterior calcaneal osteophyte (heel spur)
in among half of the patients with Plantar fasciitis. One fifth of the
normal population may also have asymptomatic heel spur.4,5 Plain
radiographs are routinely advised to rule out any other bony
pathology. Bone scan may show increased calcaneal uptake & MRI

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcot.2018.02.011&domain=pdf
mailto:drbibhuti5@gmail.com
mailto:rishipoudel2004@gmail.com
mailto:rishipoudel2004@gmail.com
mailto:bibekbanskota@gmail.com
mailto:bkshrestha7@hotmail.com
mailto:ashokbanskota@gmail.com
mailto:ashokbanskota@gmail.com
https://doi.org/10.1016/j.jcot.2018.02.011
https://doi.org/10.1016/j.jcot.2018.02.011
http://www.sciencedirect.com/science/journal/09765662
www.elsevier.com/locate/jcot


Fig. 1. Gender Distribution.

Fig. 2. Age distribution.

402 B.N. Mishra et al. / Journal of Clinical Orthopaedics and Trauma 10 (2019) 401–405
may show thickening of the plantar fascia. However, accuracy of
these imaging modalities is inconclusive and thus is not routinely
recommended.4

Conservative physical therapy for the condition include
stretching of gasctroc-soleus/Achilles tendon & plantar fascia,
cushioned heel inserts and walking casts.3 Intralesional cortico-
steroid injection has been used for treatment since 1950s6 and is
still popular because of its easy availability, low cost and rapid
pain relief. Platelet Rich Plasma has also been used in recent years
but its results are not superior to steroids.7 Some authors have
shown better results of Injection botulinum toxin over steroids in
treating plantar fasciitis.8 However, because of its high cost and
complex administration, it is not as popular as injection steroid.
Another non-invasive modality for the treatment is Extracorpo-
real shock wave therapy which has gained popularity in recent
years.9–11 Surgical release of plantar fascia is an option for
recalcitrant cases.3

Plantar fasciitis occurs in approximately 2 million Americans
per year and affects 10% of the population during the course of a life
time.2 There is paucity of literature published regarding prevalence
and associated risk factors from Nepalese Population. There are no
reports comparing the outcomes of two different treatment
modalities i.e. steroid injection and ESWT from Nepalese popula-
tion. Our study aims to fulfill the same lacunae.

2. Materials and methods

Ours was a non-randomized prospective comparative study
comparing outcomes of two different treatment modalities viz.
injection methyl prednisolone and Extra-corporeal shock wave
therapy in patients with plantar fasciitis in Nepalese population.
The study was carried out at B & B Hospital, Nepal between
September 2011 and April 2013. All cases of plantar fasciitis were
initially treated with NSAIDS for 7 days and physical therapy
including gastro-soleus/Tendo-Achilles & Plantar fascia stretching
exercises along with heel inserts. Those not responding to the
initial treatment at 2 weeks (VAS score > 5) were included in our
study & were given options of injection methyl-prednisolone
(DPM) & Extracorporeal shock wave therapy (ESWT) in addition to
physical therapy. The treatment modality was chosen as per
patient’s preference. Patients were divided into two groups: DPM
group and ESWT group. The DMP group received injection methyl-
prednisolone 40 mg at point of maximal tenderness (PMT) and the
ESWT group received 2500 impulses of low energy Extra-corporeal
shock wavetargeting heel from plantar side. Patients who got relief
with only physical therapy or who have bilateral plantar fasciitis &
who didn’t give consent to the study were excluded from the study.
The patients were followed up at 6 weeks, 3 months and 6 months
and outcome was measured with VAS score. Patients with VAS
score <5 were considered to have relief whereas in patients with
VAS score �5, the initial treatment (DPM or ESWT) was repeated.
The physical therapy was continued in all the patients. The cases
with incomplete follow up data or those who asked to switch over
to other treatment modality during follow-ups were also excluded.
The outcome measures were compared among the two groups.
Data was collected and assembled in database (Excel 2010,
Window’s Software). Statistical analysis wasdone using the
software SPSS, version 13. Chi-square and Independent t-test
were applied to look for significant variations in outcome between
the two groups.

3. Results

Total 92 patients with plantar fasciitis visited to outpatient at
our hospital during the study period. All were given NSAIDs for a
week and started on physical therapy.16 had bilateral affection and
were excluded. 12 patients were excluded because they didn’t
require further treatment modality (injection methyl-predniso-
lone or ESWT) as their VAS scores were always less than 5. Of the
remaining 64 cases who were not relieved (VAS score � 5) at 2
weeks of presentation, 34 opted for injection methyl prednisolone
and 30 for ESWT. 4 patients from injection group were excluded
because they switched over to ESWT at 6 weeks of follow up. Final
analysis consisted of 60 patients, 30 each in two groups: DPM and
ESWT.

Of the 60 patients enrolled in our study 44 (73%) were females
and 16 (27%) were males [Fig. 1]. The mean age was 44.18 years
(range: 15–65 years) [Fig. 2]. 27 patients (45%) had a normal BMI
(18.5–24.9), 16 (26.66%) were overweight (BMI: 25–29.9) and the
remaining 17 patients (28.34%) were obese (BMI � 30) [Fig. 3]. 31
patients (51.67%) reported their heel pain to be continuous
persisting throughout the day. The nature of pain was stabbing
in 36 (60%), burning in 10 (16.67%), aching in 8 (13.34%),
penetrating in 3 (5%), throbbing in 2 (3.34%) and sharp in 1
(1.67%) patients [Fig. 4]. 48 (80%) patients reported their heel pain
to be the worst after their first steps in the morning. Improvement
of pain with continued walking was reported in 24 (50%) of these
patients.

Charts 1 and 2 show the treatment summary in the DMP and
ESWT groups respectively.



Fig. 3. BMI distribution.

Fig. 4. Nature of pain.
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Of the 30 patients from each group, 16 (53.3%) patients in DPM
group had significant symptomatic relief (VAS score < 5) compared
to 26 (86.7%) patients in ESWT group, at 6 week of follow up
(p = 0.005). Remaining 14 (46.7%) patients in DPM group and 4
Chart 1. DMP gro
(13.3%) patients in ESWT group with VAS scores �5 were
continued with the second episode of same treatment modality.

All the 14 patients who received second injectionat 6 weeks
from DPM group and 4 patients who received second episode at 6
weeks from ESWT group had significant symptomatic relief (VAS
scores < 5) at 3 months follow up. Of the 16 patients from DPM
group & 26 patients from ESWT group who had symptomatic relief
at 6 weeks following first episode of treatment,1 in each group had
a relapse (VAS scores � 5) at 3 months of follow up (p = 1.00). At 3
months follow up, 29 of 30 patients in each group had VAS score <5
and the remaining 1 relapse in each group were continued with the
second episode of same treatment.

At 6 months follow up, one case from DMP group who had relapse
at 3 months had VAS score �5, whereas that from ESWT group had
VAS score <5. However, 4 of 29 patients in DPM group whose VAS
scores were <5 at 3 months follow up had worsening of pain
(VAS � 5) as compared to 2 of 29 patients from ESWT group
(p = 0.67). 5 patients in DPM group still had significant pain (VAS � 5)
compared to 2 patients in ESWT group at 6 months of follow-up
(p = 0.02). Moreover 11 of 30 in DMP group and 23 of 30 patients in
ESWT group received single episode of treatment only as they had
persistent symptomatic relief (VAS < 5) during the follow ups at 6
weeks, 3 months and 6 months (p = 0.004). This also signifies that in
comparison to ESWT more episodes of DMP injections were needed
for pain relief in patients with plantar fasciitis.

Our results show better outcomes with Extracorporeal shock
wave therapy (ESWT) as compared to injection methyl predniso-
lone (DPM) mode of treatment for plantar fasciitis.

4. Discussion

Plantar fascia is the most important structure for the dynamic
arch support of the foot and is the most common cause for inferior
heel pain.12,13 Riddle et al. in 2003,2 from a matched case control
study published the risk factors for development of plantar fasciitis
via limited dorsiflexion of the ankle, obesity and spending majority
of the day weight-bearing. In all of their cases, pain was provoked
when patient took the first few steps in the morning and increased
up treatment.



Chart 2. ESWT group treatment.

404 B.N. Mishra et al. / Journal of Clinical Orthopaedics and Trauma 10 (2019) 401–405
with weight bearing during the day whereas in our study, 80%
patients reported their heel pain to be the worst after their first
steps in the morning and improvement with continued walking
was reported in 50% of these patients. Out of 60 patients enrolled in
our study, 33 had BMI �25. 16 patients were Overweight (BMI 25–
29.9) and 17 were Obese (BMI >30). Weight loss can thus be an
effective preventive measure for this painful heel condition.

Plantar fasciitis is more common in middle aged and old
individuals.1 It is more common in athletic and military person-
nel.14,15 There is no clear sex predilection for this condition.2,14 In
our study, 58.34% of patients were between 40 and 60 years of age.
Interestingly, 73.3% cases were females.

In a randomized control trial published by Eslamian et al. in
2016,10 they compared outcomes between two groups. 20 patients
in one group received five sessions of extracorporealshock wave
therapy (EWST) [radial EWST with 2000 shock waves/session of
0.2 mJ/mm2] and 20 patients in the other group received single
injection methylprednisolone. Both interventions caused improve-
ment in pain and functional ability 2 months after the treatment.
Foot Function Index (FFI) was improved more with ESWT and
patients were more satisfied with ESWT. In another study by
Rompe et al.,9 three treatment with 1000 impulses of low energy
shock waves led to superior clinical outcomes compared to three
applications of 10 impulses of low energy shock waves. On the
contrary, in a study by Porter et al.,16 they had better results with
single steroid injection as compared to course of low-dose ESWT
comprising 3 treatments over a period of 3 weeks. In our study, we
looked only for VAS pain scores and didn’t look into foot function
index.Of the 30 patients from each group, 16 patients in DPM group
had significant symptomatic relief (VAS score < 5) compared to 26
patients in ESWT group, at 6 week of follow up (p = 0.005). 11 of
them in DPM group had persistent symptomatic relief (VAS < 5) at
3 months and 6 months of follow up compared to 23 patients in the
ESWT group. Aqil et al. also concluded ESWT to be a safe and
effective mode of treatment for plantar fasciitis in their published
meta-analysis of RCTs.11

Though corticosteroid injection is the most popular treatment
for plantar fasciitis, rupture of plantar fascia and heel pad atrophy
are the most feared complications.17–19 Calcification of plantar
fascia following steroid injection is also reported in literature.20

Therefore, physicians should be cautious while administrating
steroid injections. However, we didn’t come across any cited
adverse effects in our study. A recent systematic analysis of RCTs by
Ang TW et al.21 concluded steroid injections to provide only short
term relief lasting 4–12 weeks. Physicians need to weigh the
treatment benefits against risks of steroid injection. These types of
complications have not been reported with extracorporeal shock
wave therapy and it is gaining popularity in the recent years for
treatment of plantar fasciitis.

Our study shows ESWT as a better treatment modality as
compared to injection steroid for the management of symptomatic
plantar fasciitis not relieved with conservative measures.

However our study has some limitations. The limitations are
small sample size, non-randomized design with possible selection
bias, heterogeneous patient population, lack of functional scoring
and a short follow up. The value of repeat DMP injections or ESWT
is not studied as well. Future research studying the value of repeat
injections/ESWT using functional assessment tools at longer term
follow-up is needed to consolidate the preliminary observations
made in our study.

5. Conclusion

Plantar fasciitis was more prevalent in overweight/obese
population and Females. The pain of plantar fasciitis was found
to be more pronounced during morning hours, it improved with
rest and worsened with walking in majority. In more than half, the
pain was continuously persisting throughout the day. Significant
improvement in pain was observed with both ESWT and DMP
Injections. However, ESWT was found to be more effective than
DMP Injections for treatment of Plantar Fasciitis.
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