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Effectiveness of Plantar Fascia-Specific Stretching

Exercises in Plantar Fasciitis

Plantar Fasiitis'te Plantar Fasya Spesifik Germe Egzersiz Tedavisinin Etkinligi
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Abstract
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Aim: Plantar fasciitis (PF) is a painful and disabling disease that
affects the quality of life and daily activities of patients and it is the
most common cause of heel pain in adults. In primary treatment,
conservative treatment is suggested and different conservative
options are described in the literature. In our study, we evaluated
the efficacy of plantar fascia-specific stretching exercises in the
treatment of PF

Methods: Twenty-nine feet - 21 patients with the mean age of
49.3 years were included in the study. The mean length of follow-
up was 19.8 months and the mean length of exercise period was
4.94 months. Non-weight bearing plantar fascia-specific stretching
exercise was done twice daily, for 10 times at each session. In
addition to exercises, silicone heel pad and nonsteroidal anti-
inflammatory drugs (NSAID) were added. Visual analog scale (VAS)
was used for pain evaluation.

Results: Full recovery detected in 15 feet in 10 patients (52%)
and a decrease in pain was seen in 10 feet in 8 patients (34%).
There was no response in 4 feet in 3 patients (14%). There was
statistically significant difference between pre-treatment and post-
treatment visual analog scale scores (p=0.0001).

Conclusion: Plantar fascia-specific stretching exercise is an
effective treatment option in PE
Keywords: Plantar fasciitis, plantar fascia-specific stretching
exercise, painful heel treatment

Amag: Plantar fasiitis (PF), hastalarin hayat kalitesini etkileyen
agrili ve engelleyici bir hastaliktir ve eriskin hasta grubunda en
sik gorllen topuk agrisi sebebidir. Birincil tedavisinde konservatif
tedavi 6nerilmekte olup literatlirde degisik konservatif tedavi
yontemleri tanimlanmistir. Calismamizda plantar fasya spesifik
germe egzersizlerinin etkinligini degerlendirdik.

Yontemler: Yirmi bir hastanin 29 ayad calismaya dahil
edilmistir. Ortalama yas 49,3, ortalama takip suresi 19,8 ay ve
ortalama egzersiz slresi 4,94 aydir. Plantar fasya spesifik germe
egzersizleri glinde 2 seans ve her seansta 10 kere yapildi. Germe
egzersizlerine ek olarak tedaviye silikon topukluk, non-steroid
anti inflamatuvar ilaglar (NSAID) eklendi. Gérsel adri skalasi

[Visual analog scale (VAS)] ile agri 6l¢timi yapildi.

Bulgular: On hastanin 15 ayaginda (%52) tam iyilesme saptandi.
Sekiz hastanin 10 ayaginda (%34) agrida azalma saptandi ve 3
hastanin 4 ayaginda (%14) ise herhangi bir degisiklik saptanmadi.
Tedavi Oncesi ve sonrasi VAS skorlarinda istatistiksel olarak
anlamli fark bulundu (p=0,0001).

Sonug: Plantar fasya spesifik germe egzersizleri, plantar fasiitis
tedavisinde etkili bir ydntemdir.

Anahtar Sozciikler: Plantar fasiitis, plantar fasya-spesifik germe
egzersizi, agrili topuk tedavisi
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Introduction

The plantar fascia is composed of fibrous connective
tissue which is important for static structure of the
longitudinal arch of the foot. The plantar fascia elongates
with increased loads to act as a shock absorber, however,
its ability to elongate is limited (1). Maximum elongation
is about 4% of the structure and a force of approximately
1000 N is required to cause failure (2).

Plantar fasciitis (PF) is a disabling disease which
negatively affects the quality of life and daily activities
of patients. PF is the result of repetitive microtrauma
at the origin of the medial tuberosity of the calcaneus
(3). Thickness of the plantar fascia increases and also
degeneration occurs (4,5). PF is the most common cause
of heel pain in adults. In the United States, more than 2
million people are affected every year (6,7). In 90% of
cases, symptoms relieve in 10 months (8), however, this
long period is frustrating for both patients and clinicians
(9).

Conservative treatment is the primary treatment
choice in PF. Different conservative treatment methods are
described, however, no single treatment has been proven
to reduce heel pain (10). Plantar fascia-stretching exercises
are one of the conservative treatment options suggested
in the literature (1,11-13).

In this study, the efficacy of plantar fascia-specific
stretching exercises in conservative treatment of PF was
evaluated.

Methods

The diagnosis of PF depends on the history and physical
examination. In this study, the history of patients included
a heel pain with the first step in the morning and which
decreases by walking and increases again after standing
for a long time. During physical examination, inferior-
medial side of the heel was painful by palpation. Patients
with bilateral heel pain were evaluated for systemic
diseases; if a systemic disease was discovered, the patient
was excluded from the study. The patients were evaluated
for differential diagnosis of other inferior heel pain
causing diseases, such as tarsal tunnel syndrome, L5-S1
radiculopathy, fat pad atrophy, calcaneal stress fracture,
tumors or tumor-like lesions. Plain radiography was studied
for all patients.

Between the years 2007 and 2008, patients with the
complaint of heel pain were examined and 36 patients-52
feet were diagnosed with PE None of the patients had a
history of previous surgery of the heel. All patients were
asked to do the non-weight bearing plantar fascia-specific
stretching exercises, twice a day, 10 times, for duration
of 20 seconds each time (Figure 1, 2). Silicone heel pad
use during mobilization was suggested and non-steroidal
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anti-inflammatory drugs (NSAID) were prescribed, if there
was no contraindication to NSAID use. The patients were
informed that the exercise should be done regularly for 8
weeks which may be extended for a longer time and were
called for follow-up visits every 2 months.

At the last follow-up visit,15 patients-19 feet were
excluded from the study due to non-compliance with the
exercise program. During the last follow-up, single foot of
4 bilateral PF patients were left out by mistake. Therefore,
those 4 feet were also excluded from the study. The study
was done with 29 feet-21 patients. Visual analogue scale
(VAS) (0 to 10) was used for evaluation of pre-treatment
and post-treatment pain complaints. Eighteen patients
were female, 3 were male. The mean age was 49.3 years
(24-72), the mean length of follow-up was 19.8 months
(11-28 months), and the mean period of exercise was
4.94 months (0.25 to 24 months).

Informed consent was obtained from all patients, and
the principles outlined in the Declaration of Helsinki were
followed during the study.

Statistical Analysis

Statistical analysis was done using NCSS2007 software.
For data assessment, definitive statistical methods (mean,
standard deviation) were used and the Wilcoxon test for
repetitive measures was studied.

Results

The pain resolved in 15 feet in 10 patients (52%). A
decrease in pain was detected in 10 feet in 8 patients
(34%) and there was no response to treatment in 4 feet
in 3 patients (14%) (Table 1).

Post-treatment VAS scores were statistically significantly
lower than pre-treatment VAS scores in patients with
PF who did plantar fascia-specific stretching exercises
(p=0.0001).

Discussion

Primary treatment of PF consists of conservative
treatment methods. Surgical treatment options are
considered when conservative methods are insufficient.
In the literature, it has been recommended that before
the decision for surgery is made, conservative treatment
should continue for 6 to12 months (14).

Conservative treatment options include shoe inserts
15), NSAIDs (16), night splints (17), stretching exercises
12,13), extracorporeal shockwave therapy (ESWT)
18,19), corticosteroid injection (20), botulinum toxin
botox) injection (21), taping (14), and casting (22).

Surgical intervention may be appropriate for patients
who do not response to conservative treatment. However,
recent studies have shown that surgery may associate
with prolonged recovery time and persistent pain may not
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Figure 1. Plantar fascia — specific stretching exercise 1: Toes are
holded at metatarsaophalangeal joint and pulled back for extension
of the foot until stretching of the fascia is felt or tolerable pain is felt

Figure 2. Plantar fascia - specific stretching exercise 2: Heel is hold
on floor, toes until metatarsophalangeal joint stand on wall, pressure
is done for stretching the plantar fasya

dissolve after surgery. Davies et al. (6) reported that less
than 50% of patients with chronic heel pain were totally
satisfied with the results of the surgical intervention.
Therefore, we suggest surgical intervention to be the last
resort for he treatment of PF.

ESWT is indicated in PF patients if PF lasts longer than
6 months and in those unresponsive to other conservative
treatment modalities (11).

During the development phase of this study, a limited
number of studies related to plantar fascia-stretching
exercises were found in published literature. Two studies
by DiGiovanni et al. (12) published in 2003 and 2006
were significant. While in the first study it was stated
that plantar fascia-specific stretching exercises were more
efficient than Achillesstretching exercises, in the second
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study, they have showed that 58% of patients, who
performed plantar fascia-specific stretching exercises, fully
recovered, and 94% of patients benefited from stretching
exercise treatment. They also pointed out that the length
of the exercise period should be extended to 6 months; if
no success after 6 months, then other treatment options
might be considered (13).

Rompe et al. (23) compared stretching exercises and
radial shock-wave therapy in PF patients. They concluded
that a program of manual stretching exercises specific
to the plantar fascia was superior to repetitive low-
energy radial shock wave therapy in the treatment of
acute symptoms of proximal plantar fasciopathy, with a
satisfaction rate of 65% and 29%, respectively.

In their study, DiGiovanni et al. (12) investigated the
preferred management of PF among orthopedic foot
and angle surgeons. Eighty-four orthopaedic surgeons
completed the survey. At the 4-month visit, 37 respondents
(44%) favored initiation of plantar fascia-specific stretching
exercises; 62 respondents (74%) preferred surgery or
ESWT for patients with ongoing symptoms at 10 months
as their next step in the management of PF (24).

Plantar fascia-specific stretching exercises are not
efficient in all PF patients. We suppose it depends on
different factors (body mass index, thickness of the plantar
fascia, etc.) which should be further investigated. The lack
of control group decreases the strength of our study.

In conclusion, plantar fascia-specific stretching exercise
is an effective conservative treatment option and patients
should be informed about the success rate and encouraged
to perform regular exercise for PF treatment.
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