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INTRODUCTION
Plantar fasciitis is one of the most common causes of heel pain, 
accounting for about one million patient visits per year in the 
United States.(1) Although it is usually a self-limiting condition 
with a majority of cases resolving within ten months, about 10% 
of patients develop chronic plantar fasciitis.(2) Many patients seek 
help from their family physicians and foot specialists when the 
pain becomes severe enough to cause significant distress and 
disruption to their daily activities and work.

Plantar fasciitis is used to describe heel pain caused by 
an inflammation of the plantar fascia. This could result from 
a one-off tear in the plantar fascia or damage from repetitive 
microtraumas. Plantar fasciosis describes the degenerative, 
non-inflamed phase of plantar fasciopathy. It is an enthesopathy 
that arises from degenerative processes affecting the junction 
between the periosteal (calcaneus) and the ligament attachment 
(plantar fascia).(3)

Plantar fasciitis can affect both athletes and sedentary people, 
particularly middle-aged and older individuals.(4) Intrinsic risk 
factors include obesity, pes planus, pes cavus and a shortened 
Achilles tendon. Extrinsic risk factors include walking on hard 
surfaces or barefoot, prolonged weight bearing, inadequate 
stretching and poor footwear.(5) People who walk more during 
work are shown to be at a higher risk for developing this 
condition.(6)

Although there are many treatment modalities for plantar 
fasciitis, there is little consensus on its clinical approach. To 
date, there is no single treatment supported by the highest level 
of evidence. High-quality studies involving double-blinded, 
placebo-controlled randomised controlled trials (RCTs) are 
hard to come by due to the debilitating pain experienced by 
most patients during the initial consultation. Another possible 
reason is the fact that most therapies are used in combination(7) 
and thus there is poor evidence on which modality is the best. 

A systematic review of treatments for painful heels conducted 
by Atkins et al(8) in 1999 found that although much has been 
written about the treatment of plantar heel pain, the number of 
RCTs in the literature was small and most cases involved small 
populations of patients, which limited the generalisability of 
treatment efficacy.

Corticosteroid injections have been used to treat plantar 
heel pain since the 1950s.(9) Both orthopaedic surgeons and 
rheumatologists have been known to use them frequently.(10) The 
advantages of corticosteroid injections include low cost, low 
complexity and rapid pain relief (i.e. it can be administered by 
most family physicians in an outpatient setting). However, many 
are concerned about the potential complications 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)(11) was met with much scepticism and raised 
certain controversial issues. To further complicate matters, in 
recent years, the advent of other injectable options (e.g. platelet-
rich plasma, autologous blood and botulinum toxin) have also 
made it more difficult for family physicians to decide on the most 
appropriate course of action for their patients.

Many studies have been done to evaluate the efficacy of 
corticosteroid injections for the treatment of plantar fasciitis. 
Most compare its efficacy with that of other treatment modalities. 
However, these modalities contain inherent differences, even 
within the corticosteroid injection arm, such as the method of 
injection, type of steroid used, concurrent use of local anaesthetic 
and physical therapy, and use of ultrasonography (US) guidance 
and nerve blocks.

This review aims to examine the current evidence available 
and to provide evidence-based recommendations for family 
physicians on the use of corticosteroid injections in patients 
suffering from plantar fasciitis.

The effectiveness of corticosteroid injection in the 
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METHODOLOGY
Data sources
A data search was performed on PubMed and the Cochrane 
Central Register of Controlled Trials (CENTRAL) databases up to 
10 August 2014. The following search strategy was used: [plantar 
fasciitis OR heel pain OR painful heel OR plantar fasciosis OR 
plantar fasciopathy] AND [corticosteroid injection OR steroid 
injection OR glucocorticoid injection].

Study selection
RCTs that studied the use of corticosteroid injections in patients 
with plantar fasciitis and had Jadad scores ≥ 3 were included. 
After filtering for RCTs, human studies and English-language 
articles, a PubMed search yielded 25 potentially relevant 
articles. Of the 25 studies, seven did not have objectives that 
were relevant to this review and one was a non-randomised 
study. Upon reviewing the full-text articles of the remaining 
17 studies, six had Jadad scores < 3, one was a not a RCT 
and one had no trial results. The remaining nine studies were 
selected for review.

A similar search performed on CENTRAL yielded 
37 potentially relevant articles after filtering for trials. Of 
these, 15 were duplicated on the PubMed search, 14 had 
objectives not relevant to this review and four were not RCTs. 
Upon review of the four remaining full text articles, three 
were excluded due to Jadad scores < 3, leaving only one 

study for inclusion in this review. Thus, a total of ten RCTs 
were selected for review. This selection process is depicted 
in Fig. 1.

Data extraction
The following data was extracted from each included study: 
study design; Jadad score; study population; duration of heel 
pain; prior treatment; type, amount and method of corticosteroids 
injections; use of local anaesthetic; use of nerve blocks; outcome 
measures; results; adverse events; and dropout numbers. These 
results are summarised in Table I.

RESULTS
Study quality
The Jadad score was used to measure the likelihood of bias and 
thus the quality of the selected RCTs.(12) Two of the RCTs had 
a Jadad score of 5,(13,14) two had a score of 4(7,15) and six had a 
score of 3.(16-21)

Characteristics of the study population
The mean age of the study populations of the ten included 
RCTs was 41.4–57.0 years. The duration of their symptoms was 
2–180 months, with the majority suffering from plantar heel pain 
for at least six months.(7,13,16,17,19-21) Five of the ten RCTs included 
study populations that had failed conservative therapies for at 
least 2–6 months.(13,15,19,21)

Fig. 1 Flow chart shows the study selection process.

PubMed Search (n = 25)
Potentially relevant articles
retrieved from PubMed, applying
filter for randomised controlled
trials (RCTs), English language
articles and human studies

CENTRAL Search (n = 37)
Potentially relevant articles retrieved from
Cochrane Central Register of Controlled
Trials (CENTRAL), applying filter for trials

Articles excluded after evaluation of
abstract for relevance (n = 8)
• Study objectives irrelevant (n = 7)
• Non-randomised study (n = 1)

Articles excluded after evaluation of
abstract for relevance (n = 33)
• Study objectives irrelevant (n = 14)
• Observational study (n = 1)
• Non-randomised study (n = 3)
• Duplicated on PubMed Search (n = 15)

Full-text articles to be
assessed for quality (n = 17)

Full-text articles to be
assessed for quality (n = 4)

Articles excluded after
evaluation of quality (n = 8)

RCTs from PubMed qualifying
for inclusion (n = 9)

Articles excluded after
evaluation of quality (n = 3)

RCTs from CENTRAL qualifying
for inclusion (n = 1)

Total RCTs selected for final
inclusion in review (n = 10)



Study Study 
population

Intervention Comparator Outcome Follow‑up 
duration

Results Adverse effects

Ryan et al, 
2014(16)

Jadad 
score 3
(RCT, non‑ 
blinded)

n = 56; workers 
who stand more 
than 5 hr/day;
duration of heel 
pain: at least 
12 mth;
no mention of 
prior treatment;
location: 
Vancouver, 
Canada

Physiotherapy group
Participants undergo 
7 physiotherapist‑led 
exercises performed daily 
over a 12‑wk period

Palpation‑guided CS 
injection group
1 mL dexamethasone 
mixed with 0.5 mL 1% 
lidocaine +  
physiotherapy (daily 
calf‑stretching 
exercises)

Primary
FADI (0–136, 136 = no 
disability)
Secondary
100 mm VAS for 
patient‑assessed pain

6, 12 wk Significant improvement of both groups at 
follow‑up periods of 6 and 12 wk from baseline
No significant difference between both groups:

Outcome Injection group Physio group

FADI VAS 
(ADL)

FADI VAS 
(ADL)

Baseline 66.0 67.5 65.2 61.6

6 wk 79.4 41.1 72.6 47.7

12 wk 84.0 29.2 78.7 31.2

p‑value < 0.001 < 0.001 < 0.01 < 0.01

Not mentioned in study

Guner et al, 
2013(15)

Jadad 
score 4
(RCT, 
double‑ 
blinded)

n = 64;
duration of heel 
pain: > 3 mth, 
< 12 mth;
prior 
conservative 
treatment 
(oral NSAIDS, 
stretching, 
orthosis) 
for > 3 mth; 
location: Turkey

Tenoxicam injection 
group
1 mL tenoxicam mixed 
with 1 mL 2% lidocaine;
a peppering technique is 
used for both groups

Palpation‑guided CS 
injection group
1 mL of 40 mg 
methylprednisolone 
acetate mixed with 
1 mL 2% lidocaine

VAS (0–10) for 
patient‑assessed pain

6, 12 mth Mean VAS reduction from pretreatment 
to 12 mth post‑treatment was statistically 
significant for both groups
Mean VAS scores of tenoxicam group:
8.26 (pre) → 2.94 (12 mth) (p < 0.05)
Steroid group:
7.97 (pre) → 3.17 (12 mth) (p < 0.05)
No significant difference was found between 
the steroid and tenoxicam groups in terms 
of VAS

No complications 
attributable to either 
injections were observed

Yucel et al, 
2013(17)

Jadad 
score 3
(RCT, 
observer‑ 
blinded

n = 44;
unilateral 
plantar 
heel pain 
for > 3 mth; 
location: Turkey

Insole group
Participants wear a 
prefabricated full‑length 
silicone insole in their 
daily lives for 1 mth both 
indoors and outdoors

Injection group
US‑guided injection of 
1 mL betamethasone 
dipropionate 
(6.43 mg/mL) & 
betamethasone 
sodium phosphate 
(2.63 mg/mL) 
combination (Kenakort‑A 
Retard; Bristol‑Myers 
Squibb) + 1 mL 
lidocaine HCL was 
performed via a medial 
approach

Primary
1) Patient‑assessed 
first‑step heel pain via 
VAS (0–10 cm)
2) Physician‑assessed 
HTI
Secondary
1) Function & Quality 
of life via FAOS
0–100 (0 = worst, 
100 = best)
2) thickness of plantar 
fascia via US

1 mth Both groups showed significant improvement in 
VAS at 1 mth from baseline
Injection group:
6.45 ± 1.23 to 3.70 ± 1.45
Insole group:
6.95 ± 0.94 to 4.65 ± 1.34
VAS scores were significantly better in 
injection group than in insole group (p < 0.05)

No adverse effects were 
observed in the injection 
group

Table I. Summary of selected randomised controlled trials (RCTs).
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Study Study 
population

Intervention Comparator Outcome Follow‑up 
duration

Results Adverse effects

Elizondo‑
Rodriguez 
et al, 2013(18)

Jadad 
score 3
(RCT, 
double‑ 
blinded)

n = 40; duration 
of heel pain at 
least 3 mth;
prior 
conservative 
treatment 
(oral NSAIDs & 
insoles) for at 
least 3 mth;
location: Mexico

Group A: BTX‑A 
Injection of 100 units of 
toxin each was applied 
to the medial and lateral 
head of the gastrocnemius 
muscle + 50 units to the 
soleus (total 250 units);
both groups were 
initiated on plantar fascia 
stretching exercises 
7 days after injections

Group B: 
palpation‑guided CS 
injection
2 mL of total 8 mg 
dexamethasone mixed 
with 2 mL 2% lidocaine

4 different scales 
used
1. VAS (0–10)
2. Maryland Foot 
Score (0–100, 
100 = no foot 
problems)
3. AOFAS (0–100, 
100 = best score)
4. FADI (0–136, 
136 = highest score)

15 days, 
1, 2, 4 & 
6 mth

All scales used showed significantly better 
results in Group A than Group B
1. Both groups showed improved results from 
the second visit (15 days post‑treatment)
2. From the 2nd visit, Group A showed 
significantly better results than Group B

Follow‑up Group A (VAS) Group B (VAS)

Initial 7.1 ± 1.75 7.7 ± 1.32

Day 15 3.0 ± 1.56 4.0 ± 1.37

1 mth 1.9 ± 1.51 3.4 ± 1.24

2 mth 1.6 ± 2.07 3.6 ± 1.94

4 mth 1.5 ± 2.17 3.7 ± 1.96

6 mth 1.1 ± 1.50 3.8 ± 1.15

There were no adverse 
reactions to the 
treatments

Ball et al, 
2013(13)

Jadad 
score 5
(RCT, 
double‑ 
blinded)

n = 65;
duration of heel 
pain at least 
8 wk; prior 
conservative 
treatment for at 
least 8 wk;
location: UK

1. US‑guided steroid 
injection group
0.5 mL (20 mg) 
methylprednisolone 
acetate + 0.5 mL 0.9% 
saline
2. Unguided steroid 
injection group
0.5 mL (20 mg) 
methylprednisol one 
acetate + 0.5 mL 0.9% 
saline

3. US‑guided placebo 
injection group
1 mL 0.9% saline
All groups were 
anaesthetised with 
2.5 mL 2% lignocaine

Primary  
Outcome: heel pain 
using VAS (100) at 
12 wk post injection
Secondary  
Outcomes:
1) VAS at 6 wk 
post‑injection
2) changes in plantar 
fascia thickness 
measured by US
3) HTI (0, 1, 2, 3)

6, 12 wk Patients in both the US‑guided and unguided 
injection groups showed a statistically 
significant reduction in VAS pain scores 
compared with the placebo group
There were no significant differences 
between the steroid groups at either time 
point (p = 0.58)
VAS score difference

Duration Group 1 vs. 3 Group 2 vs. 3

6 wk −19.7 (38.7%) 
p = 0.030

−24 (47.2%) 
p = 0.008

12 wk −25.1 (46.7%) 
p = 0.009

−28.4 (52.8%) 
p = 0.002

There were no adverse 
events as a result of any of 
the interventions

Díaz‑Llopis 
et al, 2012(19)

Jadad 
score 3
(RCT, single‑ 
blinded)

n = 56; duration 
of heel pain 
at least 6 
mth; prior 
conservative 
treatment 
(NSAIDs, heel 
pads, insoles, 
night splints) 
for at least 
6 mth without 
success; 
location: 
Alicante, Spain

Patients are randomised 
to 2 treatment groups 
with 2 different phases; 
patients with therapeutic 
failure after the 1st 
intervention crosses to 
the comparator group 
(after 1 mth)
Phase 1
BTX group
Injection of 40 units in 
tender region of heel 
medial to insertion of 
plantar fascia and 

Unguided steroid 
injection group
2 mL (12 mg) 
betamethasone 
acetate + 0.5 mL 1% 
mepivacaine (LA) in 
the same tender region 
of the heel and a 
subcutaneous injection 
of placebo (normal 
saline) in the middle of 
the medial side of the 
fascia

FHSQ (4 items)
each item score 
0–100 (0 = worst 
possible, 100 = best 
possible)
1. Foot pain (FHSQ1)
2. Foot 
function (FHSQ2)
3. Shoe (difficulty 
finding footwear or 
wearing it) (FSHQ3)
4. General foot 
health (patients’ 
perceptions of the 

1, 6 mth 1. At 1 mth, there was significant improvement 
in all the item scores of both groups compared 
to baseline, except in item 3 (shoe) in the 
steroid injection group
Change at 1 mth from baseline
FSHQ1
BTX‑A: 34.24 (21.10), p < 0.001
CS: 22.12 (27.42), p < 0.001
FSHQ2
BTX‑A: 27.45 (20.58), p < 0.001
CS: 21.43 (24.85), p < 0.001
2. Greater clinical improvement seen in the 
BTX injection group compared to the steroid 
injection group (not statistically significant)

There were no early or late 
adverse effects related 
to either of the two 
treatments administered

(Contd...)
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Study Study 
population

Intervention Comparator Outcome Follow‑up 
duration

Results Adverse effects

30 units in the middle 
of the medial side of the 
fascia All patients were 
initially treated with 
stretching of calf and 
plantar fascia muscles, 
and encouraged to 
continue performing these 
exercises as a complement 
to the injection

general status of their 
feet) (FSHQ4)

3. At 6 mth, patients in the steroid injection 
group did not improve but lost some of the 
initial therapeutic benefit, while the BTX 
injection group showed significant continued 
improvement from the 1‑mth scores

McMillan 
et al, 2012(14)

Jadad 
score 5
(RCT, 
double‑ 
blinded)

n = 82; duration 
of heel pain at 
least 8 wk;
location: 
Melbourne, 
Australia

US‑guided steroid 
injection
1 mL (4 mg) 
dexamethasone sodium 
phosphate
Both groups were 
anaesthetised with 
US‑guided posterior 
tibial nerve block using 
2% lidocaine HCL, and 
had to complete a daily 
stretching programme for 
the first 8 wk of trial

US‑guided placebo 
injection
1 mL 0.9% saline

Primary
1. Pain (Foot pain 
domain of FHSQ) 
score 0–100 (100 = no 
pain/discomfort)
2. Plantar fascia 
thickness
Secondary
1. Function (foot 
function domain of 
FHSQ)
2. ‘First step’ pain 
(100 mm VAS scale)

4, 8, 
12 wk

Foot pain domain of FHSQ

Duration Group score 
difference (%)

p‑value

4 wk 10.9 (1.4 to 20.4) (22.9) 0.03

8 wk 5.6 (−4.5 to 15.6) (9.9) 0.28

12 wk 5.3 (−5.7 to 16.3) (8.9) 0.34

 
1. Dexamethasone group showed greater 
improvement than the placebo group at 
4 wk (statistically significant)
2. Dexamethasone group showed greater 
improvement than the placebo group at 8 and 
12 wk (not statistically significant)

No adverse events were 
reported in association 
with the trial interventions

Lee et al, 
2007(20)

Jadad 
score 3
(RCT, 
observer‑ 
blinded)

n = 64; adult 
patients who 
presented to 
orthopaedic 
clinic with 
plantar fasciitis 
for > 6 wk; 
location: 
Malaysia

Autologous blood 
injection group
1.5 mL autologous blood 
taken from antecubital 
vein and mixed with 1 mL 
2% lignocaine HCL

Palpation‑guided CS 
injection group
Combination of 
20 mg (0.5 mL of 
40 mg/mL solution) 
of triamcinolone 
acetonide with 2 mL 
1% lignocaine HCL

1. VAS (0 = no pain, 
10 = worst imaginable 
pain)
2. TT (measured using 
pressure algometer, 
minimal pressure 
required to elicit pain, 
max 11 kg/cm2)

6 wk; 
3, 6 mth

Over the 6‑mth follow‑up, a significant 
reduction in pain levels from baseline was 
noted in both groups (p < 0.0001) 
At 6 wk and 3 mth after treatment, patients 
who received CS injection had significantly 
lower levels of pain than those who received 
autologous blood injection.
Comparison of score difference between 
groups

Duration Group VAS 
difference 

(steroid‑bld)

Significance 
level

6 wk −1.73 (0.660) p = 0.011

3 mth −2.01 (0.682) p = 0.005

6 mth −1.21 (0.712) p = 0.094

There was no fat pad 
atrophy, infection or 
rupture of the plantar 
fascia
All patients found the 
injection painful

(Contd...)

427

Review Art ic le



Study Study 
population

Intervention Comparator Outcome Follow‑up 
duration

Results Adverse effects

Kiter et al, 
2006(21)

Jadad 
score 3
(RCT, 
observer‑ 
blinded)

n = 45;
patients who 
had failed 
conservative 
treatment for 
a minimum of 
6 mth were 
included in the 
study; location: 
Turkey

Peppering technique 
group
After infiltration of 1 mL 
2% prilocaine, the needle 
was inserted, withdrawn, 
slightly redirected and 
reinserted 10–15 times 
without emerging from 
the skin
Autologous blood 
injection group
A mixture of 2 mL 
autologous blood drawn 
from the ipsilateral or 
contralateral upper 
extremity and 1 mL 2% 
prilocaine was infiltrated

Palpation‑guided CS 
injection group
40 mg of 
methylprednisolone 
acetate mixed with 
1 mL of 2% prilocaine 
was injected

1. VAS
2. Rearfoot score 
of AOFAS 0–100 
(100 = best score)

6 mth At the 6‑mth assessment, statistically 
significant improvement was found in all 
groups (VAS and rearfoot scores)
There were no significant differences among 
the three groups

Group Baseline VAS 6‑mth VAS (%)

Peppering 6.4 ± 1.1 2.0 ± 2.2 (68)

Autologous 
blood

7.6 ± 1.3 2.4 ± 1.8 (68)

CS 7.28 ± 1.2 2.57 ± 2.9 (65)

Not mentioned in the 
study

Crawford 
et al, 1999(7)

Jadad 
score 4
(RCT, 
double‑ 
blinded)

n = 106;
duration of heel 
pain: no criteria 
on duration;
location: 
Camden, UK

Palpation‑guided CS &  
LA injection
1 mL (25 mg/mL) 
prednisolone acetate with 
1 mL 2% lignocaine
Palpation‑guided CS & 
LA injection after tibial 
nerve block
1 mL (25 mg/mL) 
prednisolone acetate with 
1 mL 2% lignocaine given 
after tibial nerve block

Palpation‑guided 
injection
2 mL 1% lignocaine 
HCL
Palpation‑guided 
injection
2 mL 1% lignocaine 
HCL given after tibial 
nerve block

Primary
10 cm VAS

1,  3, 
6 mth

1. There was a statistical difference between 
the groups in favour of treatment with steroid 
at 1 mth (p = 0.02)
Mean VAS score at 1 mth (p = 0.02)

Group Mean VAS

CS + LA 2.9 ± 2.5

CS + LA + tibial nerve block 4.5 ± 2.6

LA only 4.0 ± 2.9

LA + tibial nerve block 5.3 ± 2.9

 
2. There was no statistically significant 
difference in pain reduction among the groups 
for pain outcomes taken at 3 (p = 0.9) and 
6 (p = 0.8) mth

Not mentioned in the 
study

AOFAS: American Orthopedic Foot and Ankle Society; BTX‑A: botulinum toxin A; CS: corticosteroid; FADI: Foot and Ankle Disability Index; FAOS: Foot and Ankle Outcome Score; FHSQ: Foot Health Status Questionnaire; HTI: Heel 
Tenderness Index; HCL: hydrochloride; LA: local anaesthesia; NSAIDs: nonsteroidal anti‑inflammatory drugs; TT: tenderness threshold; VAS: visual analogue scale; US: ultrasonography
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Corticosteroid injections
Different corticosteroids were used for the injections in the 
studies. Five RCTs explored the use of long-acting corticosteroids, 
i.e. dexamethasone(14,16,18) and betamethasone,(17,19) while 
the other five investigated the use of intermediate-acting 
corticosteroids, i.e. methylprednisolone,(13,15,21) prednisolone(7) 
and triamcinolone.(20) To guide the corticosteroid injections, 
seven RCTs used the palpation method,(7,15,16,18-21) two used US-
guidance,(14,17) and one used both US- and palpation-guided 
injections in different arms.(13) Three approaches of injections 
were employed in the studies: eight RCTs adopted the medial 
approach,(7,14-20) one adopted the posterior approach(13) and one 
involved injections through the plantar aspect of the heel pad.(21)

Outcomes
The main outcomes of the studies reviewed fall into the three 
following categories: (a) patient-assessed outcomes; (b) physician-
assessed outcomes; and (c) disease-oriented outcomes. The 
results for category (a) are summarised in Table I, while those for 
categories (b) and (c) are summarised in Table II.

Patient-assessed outcome: foot pain
The measurement of foot or heel pain is one of the main outcomes. 
The instruments used to measure foot pain include the Visual 
Analogue Scale (VAS) and the foot pain domain of the Foot 
Health Status Questionnaire (FHSQ). All studies used the VAS 
as one of the scales to measure foot pain, except McMillan et al 
and Díaz-Llopis et al, which used the FHSQ.(14,19)

Two placebo-controlled RCTs(13,14) reported significantly 
reduced pain scores within the corticosteroid injection groups 
compared to the placebo groups. The study by Ball et al showed 
up to 47.2% and 52.8% pain reduction at six and 12 weeks, 
respectively, in the corticosteroid injection arm compared to the 
placebo arm. McMillan et al reported an improvement of foot pain 
scores in the corticosteroid injection arm compared to the placebo 
arm at the four-, eight- and 12-week follow-up. However, the 
difference in foot pain scores was only significant at the four-week 
mark, with a 22.9% pain reduction in the intervention group.

Three studies showed significant pain reduction in the 
corticosteroid injection group compared to the other types 
of intervention, namely use of insole,(17) autologous blood 
injection(20) and local anaesthetic injection with or without tibial 
nerve block.(7) One study(18) reported better results in the botulinum 
toxin A injection group (intervention group) compared to the 
corticosteroid injection group. The remaining four studies(15,16,19,21) 
showed significant pain reduction in both intervention groups at 
follow-up intervals when compared to baseline but no significant 
differences between the intervention groups.

A variety of scales were used to measure other outcomes 
such as foot function, foot health and quality of life. Some of 
these scales were not designed to assess patients with plantar 
fasciitis; for example, the Maryland Foot Score was designed to 
assess foot injuries, the American Orthopaedic Foot and Ankle 
Society’s Ankle-Hindfoot Scale was designed to assess ankle and 
hindfoot joint injuries, while the Foot and Ankle Disability Index 

(FADI) is used to detect functional limitations in subjects with 
chronic ankle instability. However, all three scales were used in 
conjunction with VAS in the studies(16,18,21) concerned.

Physician-assessed outcomes
The two physician-assessed outcomes used in the studies were 
the Heel Tenderness Index (HTI) and Tenderness Threshold (TT). 
Ball et al(13) showed that HTI improved significantly in the steroid 
injection groups compared to the placebo group at the 12-week 
follow-up. Yucel et al(17) found significant improvement in HTI 
in both the US-guided/steroid injection group and the insole 
group from baseline, although there was no significant difference 
between the two groups. To measure TT, Lee et al(20) used a 
pressure algometer, in which the minimal pressure required to 
elicit pain was defined as the TT recorded on the 11-kg range 
algometer (i.e. maximal pressure is 11 kg/cm2). Lee et al’s study 
found that the steroid group had a significantly higher TT than 
the autologous blood group at the six-week, three-month and 
six-month post-treatment follow-up.(20)

Disease-oriented outcomes
Three studies(13,14,17) measured plantar fascia thickness as one of 
the outcomes. Both the placebo-controlled trials(13,14) showed that 
the steroid group had a significantly greater reduction in plantar 
fascia thickness than the placebo group at each follow-up interval. 
Yucel et al(17) demonstrated better results for this outcome in the 
US-guided steroid injection group compared to the insole group.

DISCUSSION
All ten studies reviewed were consistent in showing that 
corticosteroid injections result in improvement of plantar 
fasciitis from baseline. The two high-quality placebo-controlled 
trials(13,14) provided strong evidence of the effectiveness of 
corticosteroid injections in the reduction of both heel pain and 
plantar fascia thickness. This effect has been shown to last for 
up to three months in patients who had failed two months of 
conservative treatment.

US- and palpation-guided corticosteroid injections
The majority of studies investigated the use of palpation-guided 
corticosteroid injections,(7,15,16,18-21) while two studies(14,17) looked 
solely at US-guided corticosteroid injections. Only one study by 
Ball et al(13) included both palpation- and US-guided corticosteroid 
injections for comparison against a placebo; however, no 
significant differences in heel pain reduction between the US- and 
palpation-guided corticosteroid injection groups were found. 
Similar results were seen in a recent meta-analysis (comprising 
five RCTs with 149 patients) conducted by Li et al,(22) in which 
heel pain measured with VAS was not shown to be significantly 
different between the US- and palpation-guided corticosteroid 
injection groups.

Peppering technique
This technique was first described in 1964 for lateral 
epicondylitis. When using this technique, the needle is 



Review Art ic le

430

repeatedly inserted and withdrawn without complete 
emergence from the skin. It has been postulated that this 
repeated action leads to the creation of multiple small holes 
within the degenerative tissues, causing bleeding and initiating 
the healing process. In a three-arm study by Kiter et al,(21) 

this technique was compared with autologous blood and 
corticosteroid injections. All three groups were given prilocaine 
1 mL prior to the administration of injections. The six-month 
assessment showed an improvement from baseline in all three 
groups (65%–68%) but no significant differences between 

Table II. Summary of physician‑assessed and disease‑oriented outcomes.

Reference paper Interventions Outcome physician‑assessed and disease‑oriented

Ball et al, 
2013(13)

US steroid 
injection vs. 
palpation 
steroid injection 
vs. US placebo 
injection 

Duration US‑guided steroid vs. placebo Unguided steroid vs. placebo

HTI PF Thickness HTI PF Thickness

6 wk −0.5 (−1.0, 0.0)
p = 0.08

−0.9 (−1.4, −0.3) 
p = 0.002

−0.7 (−1.2, −0.2) 
p = 0.006

−1.0 (−1.6, −0.5) 
p < 0.001

12 wk −1.0 (−1.6, −0.4)
p = 0.002

−1.7 (−2.6, −0.8)
p = 0.001

−1.0 (−1.5, −0.4) 
p = 0.001

−1.3 (−2.2, −0.5) 
p = 0.003

 
HTI
There was no statistical difference between the active treatment groups at 6 or 12 wk
There was no significant difference at 6 wk between the US-guided steroid injection and 
placebo groups
PF thickness
There was significant difference between US steroid and placebo at 12 wk and between 
unguided steroid injection and placebo at 6 and 12 wk
There was significant reduction in thickness after injection in the 2 active groups
No mention of any significant difference between the 2 active groups

Yucel et al, 
2013(17)

US steroid 
injection vs. 
insole

HTI: 0 = no pain, 1 = painful, 2 = painful and winces, 3 = painful, winces and withdraws

Duration Injection group Insole group

HTI PF thickness HTI PF thickness

Before treatment 2.00 ± 0.45 5.61 ± 1.22 1.95 ± 0.51 5.77 ± 0.69

After treatment 1.20 ± 0.61 4.43 ± 0.85 1.20 ± 0.69 5.15 ± 0.89

 
HTI
1 mth post-treatment, HTI was significantly improved in both groups
No significant differences between the injection and insole groups
PF thickness
There was significant reduction in thickness in the injection group compared to the insole 
group (p < 0.05)

McMillan et al, 
2012(14)

US injection 
vs. US placebo 
injection

Mean PF thickness (mm)

Duration Dexamethasone 
group

Placebo 
group

Mean (95% CI) adjusted 
between group difference

Baseline 6.67 (1.53) 6.29 (1.20)

4 wk 6.00 (1.31) 6.05 (1.29) −0.35 (−0.67 to −0.03) p = 0.03

8 wk 5.96 (1.18) 6.05 (1.39) −0.39 (−0.73 to −0.05) p = 0.02

12 wk 5.74 (1.14) 5.94 (1.34) −0.43 (−0.85 to −0.01) p = 0.04

 
Reduction in PF thickness was significantly greater for the dexamethasone group than the 
placebo group at each follow-up interval

Lee et al, 2007(20) Palpation 
steroid injection 
vs. autologous 
blood injection

Tenderness threshold

Duration Autologous 
blood group

Steroid 
group

Score difference (steroid 
group as reference)

Baseline 3.1 ± 1.2 3.7 ± 2.0 − 0.59 (0.422), p = 0.167

6 wk 4.1 ± 1.8 6.4 ± 3.5 −2.24 (0.717), p = 0.003

3 mth 5.5 ± 2.7 7.9 ± 3.2 −2.39 (0.761), p = 0.003

6 mth 6.5 ± 2.9 8.6 ± 3.1 −2.10 (0.769), p = 0.008

 
There was significantly higher tenderness threshold in the steroid group compared to the 
autologous blood group at 6 wk, 3 mth and 6 mth after treatment

CI: confidence interval; HTI: Heel Tenderness Index; PF: plantar fascia; US: ultrasonography
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the groups. In a separate four-arm study by Kalaci et al,(23) 
it was found that the peppering technique combined with 
corticosteroid injection resulted in a significantly lower VAS 
score for heel pain compared with corticosteroid injection 
alone. Kalaci et al’s study was excluded from the present review, 
as it used consecutive patients instead of randomisation.

Local anaesthesia and tibial nerve block
Heel injections are regarded as painful. Thus, all the studies used 
either local or regional anaesthesia to mitigate the patients’ pain. 
McMillan et al(14) performed a US-guided posterior tibial nerve 
block prior to corticosteroid or placebo injections and found 
it effective in reducing the high level of pain experienced by 
patients during heel injections. Crawford et al’s four-arm study,(7) 
which examined the efficacy of corticosteroid injections, local 
anaesthesia and tibial nerve block, reported improvements in 
the mean pain scores of all the groups at the one-month follow-
up compared to the baseline; however, the two corticosteroid 
injection groups in the study showed significantly better results 
compared to the non-steroid groups.

Choice of corticosteroids
The types of corticosteroids used for heel injections vary, as there is 
little evidence to suggest the superiority of one agent over the other. 
A meta-analysis by Gaujoux-Viala et al(24) found no differences 
in efficacy between the various types of corticosteroids used. In 
the present review, all five types of corticosteroid injections used 
were found to result in significant heel pain reduction.

Adverse effects
Heel fat pad atrophy and plantar fascia rupture are two of 
the most feared complications associated with corticosteroid 
injections, as they can lead to intractable long-term complications. 
Various complication rates have been reported. The rupture 
rate of plantar fasciitis after corticosteroid injection ranged from 
2.4%(25) to 6.7%(26) in two retrospective studies. The former study 
also found that patients with plantar fascia rupture received an 
average of 2.67 injections and had an average body mass index of 
38.6 kg/m2. A systematic review of RCTs and prospective studies 
by Brinks et al,(27) which examined the adverse effects of extra-
articular corticosteroid injections, found only minor complications 
(i.e. post-injection heel pain) in 368 patients who were treated for 
plantar fasciitis and heel pain. This finding is largely similar to that 
of our review, which included 622 patients, as well as that of a 
meta-analysis of 149 patients conducted by Li et al.(22)

Three out of the ten RCTs(7,16,21) reviewed in the present 
paper did not state any adverse outcomes of the corticosteroid 
injections, while the rest reported only post-injection heel pain. 
All but one of the RCTs had a follow-up period of six months 
or less. Hence, delayed complications such as plantar fascia 
rupture could have been under-reported. Although corticosteroid 
injection therapy in plantar fasciitis is generally associated with a 
low incidence of serious complications, multiple corticosteroid 
injections and obesity are potential risk factors for plantar fascia 
rupture.

Comparison with other treatment modalities
Two of the studies reviewed compared conservative therapies to 
corticosteroid injections. Ryan et al(16) showed that participants 
who underwent seven physiotherapist-led exercises daily over 
a 12-week period had significant improvements during the six-
week and 12-week follow-up compared to baseline, although the 
improvement was not significantly better than the corticosteroid 
injection group. Yucel et al(17) found that, at the one-month follow-
up, the corticosteroid injection group reported significantly better 
pain relief than the group who wore a prefabricated full-length 
silicone insole daily for one month.

Three other injection modalities were used by five of the 
studies reviewed, namely tenoxicam,(15) botulinum toxin A(18,19) 
and autologous blood(20,21) injections. Elizondo-Rodriguez et al(18) 
showed that subjects who received botulinum toxin A injections 
experienced significantly less heel pain at the six-month follow-
up compared to those in the corticosteroid injection group. In 
contrast, Lee et al(20) found that the corticosteroid group had 
significantly lower levels of heel pain six weeks and three months 
after treatment than the group that received autologous blood 
injection. The rest of the studies did not show any significant 
differences between the corticosteroid injection group and their 
comparator group.

Limitations
There are a number of limitations that should be considered 
when interpreting the results of this review. First, only two 
placebo-controlled RCTs were reviewed, while the rest of the 
RCTs compared only corticosteroid injections with other standard 
therapies. Generally, there are fewer available placebo-controlled 
trials, possibly due to ethical reasons, as patients who are in pain 
are exposed to a chance of non-intervention.

Second, half of the RCTs combined physical therapy or 
the peppering technique with corticosteroid injections as 
part of their intervention.(14-16,18,19) This made it more difficult 
to interpret the magnitude of improvement resulting from 
corticosteroid injection alone. Furthermore, most of the studies 
had small sample sizes ranging from 40 to 106 participants. The 
types of corticosteroids used and the techniques of injection 
also varied, which added complexity to the interpretation of 
the results.

RECOMMENDATIONS
1. As the corticosteroid injections are associated with 

significant pain, local or regional anaesthesia should be 
used. However, there is currently no evidence to suggest 
that local or regional anaesthesia can bring about significant 
heel pain reduction in plantar fasciitis.

2. There is currently no indication for family physicians to 
change the injection technique from palpation-guided to 
US-guided, as the latter has not been shown to produce 
better results in our RCTs. In fact, patients in this arm 
experienced more pain during the procedure and typically 
required regional anaesthesia.

3. Although the peppering technique has been reported 
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to be an effective technique in the treatment of lateral 
epicondylitis and tendinopathies in some studies, there is 
currently insufficient evidence to show that it is effective in 
treating plantar fasciitis.

4. There is currently no evidence to suggest the superiority 
of one type of corticosteroid over another. Therefore, the 
choice may depend on availability and the preference of 
the family physician.

5. There is some evidence to suggest that botulinum toxin A 
injections may produce better results than corticosteroid 
injections. However, further study is required to provide 
the necessary evidence.

6. Although the overall incidence of serious complications 
such as heel fat pad atrophy and plantar fascia rupture 
is low, they may be associated with long-term sequelae. 
Thus, physicians need to weigh the risks and benefits of the 
corticosteroid injection therapy for each patient.

7. There is a role for corticosteroid injections in patients with 
plantar fasciitis who still experience debilitating heel pain 
after unsuccessful conservative physical therapy. Non-obese 
patients who have not had prior corticosteroid injections 
are better candidates, as they are at a lower risk for plantar 
fascia rupture.

CONCLUSION
This review shows that both US- and palpation-guided 
corticosteroid injections are effective in reducing heel pain in 
patients with plantar fasciitis, including those with chronic pain 
and those who have failed conservative physical therapies. The 
effects are usually short term, lasting 4–12 weeks. The magnitude 
of pain reduction, as demonstrated by the placebo-controlled 
RCTs, ranges from 22.9% to 52.8%.(13,14) No serious complications 
such as heel fat pad atrophy or plantar fascia rupture were 
reported by the studies reviewed in this paper. Although the 
incidence of such complications has been low in most studies, 
they may be associated with long-term sequelae. Thus, physicians 
need to weigh the risks and benefits of corticosteroid injection 
therapy for each patient.
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