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The content of In the Clinic is drawn from the clinical information and education
resources of the American College of Physicians (ACP), including PIER (Physicians’
Information and Education Resource) and MKSAP (Medical Knowledge and SelfAssessment Program). Annals of Internal Medicine editors develop In the Clinic
from these primary sources in collaboration with the ACP’s Medical Education and
Publishing divisions and with the assistance of science writers and physician writers. Editorial consultants from PIER and MKSAP provide expert review of the content. Readers who are interested in these primary resources for more detail can
consult http://pier.acponline.org, http://www.acponline.org/products_services/
mksap/15/?pr31, and other resources referenced in each issue of In the Clinic.
CME Objective: To review current bone the prevention, diagnosis, and treatment
of plantar fasciitis.
The information contained herein should never be used as a substitute for clinical
judgment.
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n the United States, up to 10% of adults will have heel pain in their lifetime (1) and plantar fasciitis is one of the more common causes of heel
pain in adults. It is among the top 5 diagnoses of foot and ankle pain in
runners (2, 3) as well as in professional football, baseball, and basketball players (4). Per year, plantar fasciitis affects 2 million people in the United States
and results in approximately 1 000 000 visits to physicians, 62% of which are
to primary care physicians (5). The annual cost of treatments for this disorder is between $192 and $376 million (6).

I

The plantar fascia is a sheet of dense, fibrous, collagenous connective tissue
(aponeurosis) that originates from the medial tubercle of the calcaneus, runs
forward to insert into the deep short transverse ligaments of the metatarsal
heads, and continues forward to form the fibrous flexor sheathes on the
plantar aspect of the toes. The portion of plantar fascia near the origin is the
thickest and strongest section and also is the segment most likely to be
involved with plantar fasciitis. Studies on cadavers have supported the biomechanical theory that the function of the plantar fascia is to provide static
support for the longitudinal arch of the foot and to assist with dynamic
shock absorption during foot strike (7–9), which is important because during
running, foot-strike forces may reach 2–3 times body weight (10).
Historically, plantar fasciitis was believed to be a chronic inflammatory condition. However, recent histopathologic studies of tissue from people with
plantar fasciitis show that it is more similar to tendinopathy and to chronic
problems at the sites where tendons or ligaments insert into the bone (entheses). These conditions involve collagen degeneration, fiber disorientation,
increased ground substance, and an absence of inflammatory cells (11, 12).
Thus, it seems that the underlying pathology is more degenerative than inflammatory. This finding has led some observers to advocate that we replace
the term “plantar fasciitis” with “plantar fasciosis” to better reflect the degenerative nature of the condition. This change in understanding of the underlying pathology has also led to new treatment options and approaches.

Prevention

© 2012 American College of Physicians

What are the risk factors for
plantar fasciitis?
Risk factors for plantar fasciitis can
be intrinsic or extrinsic. Intrinsic
factors are those that are internal to
the body. Extrinsic risk factors are
those that are not related to the
body.
Intrinsic risk factors include
anatomical risk factors, functional
risk factors, and degenerative risk
factors. Anatomical risk factors include pes planus (flat feet, fallen
arches), overpronation (excessive
inward roll of the foot after landing on a firm surface), pes cavus
(high arches), leg-length discrepancy, excessive lateral tibial torsion
(twisting of the shinbone), and excessive femoral anteversion (inward

twisting of the femur) (13–16).
Leg-length discrepancy, excessive
lateral tibial torsion, and excessive
femoral anteversion can lead to an
alteration of running biomechanics, which may increase stress on
the plantar fascia. Pronation is a
normal motion during walking and
running, providing foot-to-surface
accommodation and impact absorption by allowing the foot to
unlock and become a flexible structure. Overpronation, on the other
hand, can lead to increased tension
on the plantar fascia. Individuals
who are overweight are at increased risk because the increased
body weight increases the forces
placed across the plantar fascia.
Foot strike of low-arched or higharched feet places increases stress
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on the plantar fascia (17). Functional risk factors include tightness
in the gastrocnemius and soleus
muscles and the Achilles tendon
(18). Weakness of the gastrocnemius, soleus, and intrinsic foot
muscles is also a risk factor. Degenerative risk factors include aging and atrophy of the heel fat pad.
Extrinsic risk factors

Extrinsic risk factors include excessive use, training error, and improper footwear.
Training errors are among the more
important causes of plantar fasciitis
in athletes. Common training errors involve a too-rapid increase in
the distance, intensity, duration, or
frequency of activities that involve
repetitive impact loading of the
feet—for example, walking, running, and jumping. Particularly
high-risk behaviors are speed workouts, hill workouts, and plyometrics, which stretch (“load”) muscle
before it is contracted—for example, by crouching down to stretch

muscles and then contracting those
muscles to jump. Running indoors
on a poorly cushioned surface is a
risk factor. Problems with footwear
can also be a risk factor because
athletic shoes rapidly lose cushioning properties (17); some athletes
do not change shoes often enough,
especially if they repair shoe soles;
and some athletes train in lightweight and minimally cushioned
shoes.

extensive walking or standing. In
more mild cases, athletes may note
that the classic type of morning
pain occurs only after periods of
more vigorous exercise. In moderate cases, the pattern is similar to
that of classic overuse injuries,
which decrease as the athlete
warms up and return after activity
stops. The pain of plantar fasciitis
tends to be especially aggravated
by sprinting and jumping. In addition to pain, patients may have
stiffness in the foot and localized
swelling in the heel. The pain may
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Although there have been few studies regarding extrinsic risk factors, in a cross-sectional observational study of 407 full-time
employees who had been working at least
6 months in an automobile engine assembly plant, researchers found that rotating
between at least 2 different pairs of shoes
during the work week was associated
with a 72% decrease in the risk for plantar
fasciitis—a statistically significant difference. However, the study did not examine
whether the individuals who rotated shoes
were supervisors, held other types of positions, or had other confounding factors
that may have accounted for the decreased frequency of plantar fasciitis (19).

Prevention... Clinicians should advise patients participating in sports to use proper
training and conditioning techniques. Clinicians should encourage all patients to
exercise to maintain calf strength and flexibility, to wear appropriate shoes, and
to rotate shoes on a regular basis.

CLINICAL BOTTOM LINE

Diagnosis
What symptoms suggest plantar
fasciitis?
The essential symptom of “classic”
plantar fasciitis is intense, sharp
heel pain with the first couple of
steps in the morning. Pain is primarily at the origin of the plantar
fascia where it attaches to the anterior calcaneus, but it may radiate
proximally in more severe cases.
Also, in more severe cases patients
may have pain when standing up
after prolonged sitting, or they
may have a dull ache in the heel at
the end of the day, especially after
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Common Symptoms of Plantar
Fasciitis
• Pain typically occurs with first steps
in the morning.
• Pain should be located at the
plantar fascia origin; pain at other
locations suggests an alternative
diagnosis.
• There should be no neurologic
symptoms.

be exacerbated by walking barefoot
or by walking in shoes that have
minimal arch support. Neurologic
symptoms suggest an alternative
diagnosis (Box: Common Symptoms of Plantar Fasciitis, and
Table 1)
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What physical examination
findings should clinicians look for
to diagnose plantar fasciitis?
Palpation over the medial tubercle
of the calcaneus usually reproduces
the pain of plantar fasciitis (Figure 1). In more severe cases, pain
may also be reproduced by palpation over the proximal portion of
the plantar fascia. Specific maneuvers that may reproduce the pain
of plantar fasciitis include passive
dorsiflexion of the toes, which is
sometimes called a “windlass test.”
A positive windalss test is reliable
for diagnosing plantar fasciitis, but

the test can be negative when plantar fasiitis is present (i.e., low sensitivity). Having the patient stand
while the windlass test is performed increases the sensitivity of
the test from 13.5% to 31.8% (20).
Examine the foot for variations in
foot shape, such as pes planus and
pes cavus. Observe the patient’s
gait and stance, looking for overpronation and varus heel alignment.
In general, pain in the posterior
heel or over the anterior or midlongitudinal arch or over the posterior tibial tendon sheath suggests
an alternative diagnosis. Examine
the thickness of the heel fat pad—
atrophy suggests the heel
fat pad syndrome. If abnormal neurologic findings are noted, consider
doing a Tinel test of the tarsal tunnel region, which would suggest
nerve entrapment if positive (21).
When should clinicians order
imaging or other diagnostic
studies in patients with suspected
plantar fasciitis?
A heel spur is found often in
asymptomatic individuals (15%–
25% of the general population), and
many patients with plantar fasciitis
have no heel spur (22, 23). A heel
spur does increase the probability of
plantar fasciitis (sensitivity 85.2%;
specificity 77.2%; likelihood ratio
positive 3.74) but its presence or
absence should not change the clinical diagnosis (23). Also, changes in
the consistency and thickness of the
plantar fascia have been noted on
both ultrasonography and magnetic
resonance imaging (MRI) in patients with plantar fasciitis (24–27).
Experienced clinicians, however,
usually diagnose plantar fasciitis after
a history and physical examination
Physical Findings Suggestive of
Plantar Fasciitis

Figure 1. Palpation of the medial tubercle of the
calcaneus. The borders of the plantar fascia are drawn
on the bottom of the foot.

ITC1-4

In the Clinic

Downloaded From: http://annals.org/ by a Inova Fairfax Hospital User on 05/22/2016

• Pain at the origin of or in the proximal plantar fascia
• Pes cavus foot type
• Positive “windlass test”
• Absence of neurologic findings
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Table 1. History and Physical Examination Elements for Plantar Fasciitis
Category

Element

Notes

History

Location of pain

Pain at a location other than the plantar
fascia origin suggests an alternative
diagnosis
Suggests alternative diagnosis
Suggests alternative diagnosis
Ask about pain with first step in the morning,
worsening pain with weight-bearing
activities, pain after prolonged sitting, pain
that is worse when barefoot or when wearing
shoes with minimal arch support
Look for pain at plantar fascia origin; note
that pain in the posterior heel or anterior or
mid-longitudinal arch or over the posterior
tibial tendon sheath suggests alternative
diagnosis
Pes planus and other variations in foot type
and alignment may contribute to plantar
fasciitis; loss of heel fat pad suggests the
heel fat pad syndrome
Pain is produced by passive dorsiflexion of
the toes
May suggest nerve entrapment

Traumatic injury
Connective tissue disease
Exacerbating factors

Physical
examination

Foot examination for
location of pain

Foot examination for
anatomical abnormalities

Windlass test
Neurologic examination for
motor or sensory abnormalities

and usually do not order diagnostic
studies. Tests should be obtained
only if the diagnosis is uncertain or
the patient is not responding to
appropriate treatment. Consider a
plain radiograph to rule out a
bone tumor or fracture before an
invasive intervention, such as an
injection. MRI or diagnostic ultrasonography should be reserved for
the rare cases when there is a need
to confirm plantar fasciitis or to
evaluate the patient for plantar
fascia rupture. Nerve conduction
studies may help rule out nerve
entrapment syndromes. Bone scans
are useful when the clinician suspects stress fracture, tumor, or infection. A bone scan with localized
uptake on the blood pool increases
the likelihood of the presence of an
inflammatory process and has been
shown to predict increased chances
for a positive response to corticosteroid injections.
In 1 study of 32 cases of plantar fasciitis
that were injected with corticosteroids,
14 of the 20 feet that responded to the
injection had focal hyperemia on the
blood pool images, whereas none of
the feet with diffuse uptake on the blood

3 January 2012
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pool images responded to the injection
(28).

What is the differential diagnosis
of plantar fasciitis?
The vast majority of people with
plantar fasciitis will present with a
classic history of heel pain that is
worse with the first couple of steps
in the morning and a physical examination that reveals pain near the
origin of the plantar fascia. Individuals who spend a significant
amount of time standing, walking,
or running may have pain either
during or after these activities.
Consider other diagnoses when the
evaluation is not compatible with
plantar fasciitis. The most common
alternative diagnoses include calcaneal stress fracture, the heel fat
pad syndrome, longitudinal arch
strain, and the nerve entrapment
syndrome (Table 2). A history of
acute trauma, neurologic changes,
female athlete triad (menstrual abnormalities, eating disorder, and
decreased bone mineral density),
and constitutional symptoms (such
as fever, weight loss, or night
sweats) should prompt consideration of alternative diagnoses.
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87:1002-8. [PMID:
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Am Podiatr Med Assoc. 2011;101:385-9.
[PMID: 21957269]
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der Wall H, Perera C,
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Under what circumstances should
clinicians consider consultation
with an orthopedic surgeon,
sports medicine specialist, or
other specialist for diagnosis?
In general, referral to a specialist
is not needed. However, clinicians
should consider referral for a

consultation when heel pain is
present and the diagnosis is unclear and when the patient does
not respond to the usual plantar
fasciitis treatments. Also, consider
consulting a neurologist or physiatrist if a nerve entrapment syndrome is suspected.

Table 2. Differential Diagnosis of Plantar Fasciitis
Disease

Characteristics

Notes

Plantar fascia
rupture
Calcaneal fracture

Sudden acute, knife-like pain at the plantar
fascia origin followed by ecchymosis
Point tender over a single site on the body
of the calcaneus

Calcaneal stress
fracture

Point tender over a single site on the body of
the calcaneus

Calcaneal apophysitis
(Sever disease)
Bursitis

Posterior heel pain in adolescents

Plantar fasciitis is not usually associated with
acute onset of pain or ecchymosis
The pain of plantar fasciitis is usually directly
over the plantar fascia origin; calcaneal
fracture can occur anywhere on the calcaneus
and may have pain with simultaneous
compression of the medial and lateral calcaneal
surfaces; calcaneal fracture is usually caused
by acute injury but plantar fasciitis is not
The pain of plantar fasciitis is usually directly
over the plantar fascia origin; a calcaneal
stress fracture can occur anywhere on the
calcaneus and may have pain with
simultaneous compression of the medial and
lateral calcaneal surfaces; calcaneal stress
fracture is less likely unless the patient is
involved in running or other repetitive
impact-loading activity of the heel
The pain of plantar fasciitis is usually directly
over the plantar fascia origin
The pain of plantar fasciitis is usually directly
over the plantar fascia origin
The pain of plantar fasciitis is usually not
aggravated by resisted motions
The pain of plantar fasciitis is usually directly
over the plantar fascia origin, which is anterior
to the fat pad
Plantar fasciitis has posterior (if any) arch pain;
longitudinal arch strain may have an associated
component of plantar fasciitis
Plantar fasciitis has no associated neurologic
changes
Plantar fasciitis is not usually associated with
trauma
None of these elements are typically found in
plantar fasciitis; look for elevated in serum
alkaline phosphatase levels

Tendinitis
The heel fat
pad syndrome
Longitudinal arch
strain
Nerve entrapment
Heel contusion
Paget disease
of bone

Tumor

Usually retrocalcaneal in location with
accompanying swelling and erythema
Pain with resisted motions
Diffusely tender over the entire body of the
calcaneus; atrophy of the fat pad is often
present
Tenderness over the longitudinal arch, often
mid or anterior
Neurologic changes, particularly numbness
and tingling with a Tinel test
History of trauma
Can occur in the bones of the foot, usually in
the calcaneus; look for a history of headaches
and hearing loss and bowed tibias and
kyphosis on physical examination
Constant, deep bone pain; late—constitutional
symptoms

Plantar fasciitis pain typically waxes and wanes
with activities

Diagnosis... Plantar fasciitis can usually be diagnosed on the basis of history,
which should reveal pain at the origin of the plantar fascia in the morning, and
the physical examination, which should find palpable pain at the origin of the
plantar fascia and a positive windlass test. Symptoms or signs of neurologic
problems suggest alternative diagnoses. Reserve radiography and other diagnostic
testing for patients with atypical presentations.

CLINICAL BOTTOM LINE
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Treatment
How should clinicians manage
plantar fasciitis?
Management of plantar fasciitis
should be individualized to address specific findings on the
history and clinical examination,
including heel pain, activity patterns, obesity, malalignment,
flexibility, and muscle weakness.
Comprehensive management includes a combination of treatment options that are directed
toward the common goals of alleviating pain and increasing tolerance for activity. The treatment
plan should be flexible and
reevaluated at regular intervals
so it can be altered according
to functional and symptomatic
responses.
Initial treatment of plantar fasciitis
usually consists of a variety of noninvasive, nondrug treatment options
(Table 3 and Box: Treatment Advice for Patients). Historically,
plantar fasciitis was treated using
nonsteroidal anti-inflammatory
drugs (NSAIDs). However, since
the underlying pathology is now
believed to be a degenerative rather

than inflammatory (11, 12), use of
anti-inflammatory drugs is primarily for controlling pain (29) and not
for treating the underlying pathology. Use of an antiinflammatory
drug may speed symptom resolution by allowing greater participation in the rehabilitation program.
However, they probably have minimal effect on the ultimate outcome
(30). If all other options fail, consider surgical release.
The pain of plantar fasciitis is
usually slow to resolve, but in
most cases it eventually disappears
completely.
What should clinicians tell their
patients about plantar fasciitis?
Education should be an integral
part of treatment because it can
affect disease outcome and the
patient’s choice of treatment. Relative rest and correcting training
errors are critical to the treatment
of those who are physically active.
Patients—especially those who are
athletes participating in running
activities—must modify activities
that aggravate the condition. The

Table 3. Treatment Options for Plantar Fasciitis
Treatment Option

Notes

Weight loss
Stretching
Strengthening
Activity modification
Appropriate foot wear
Heel cups
Arch support
Night splints

For overweight patients
Primary focus: plantar fascia; secondary focus: calf
Primary focus: calf; secondary focus: intrinsic foot muscles
Especially for athletes
Replace worn shoes and match shoes to foot type
Not recommended
Try over-the-counter first, especially if arch is neutral
Especially for patients with first step in morning pain and
tightness in calf and Achilles tendon
For patients who need assistance in learning and/or complying
with stretching and strengthening program
For patients who do not respond to first-line treatments or for
professional athletes

Physical therapy
Modalities
(e.g., ultrasonography,
iontophoresis,
extracorporeal shock
wave therapy)
Medication
Injection
Surgery

3 January 2012

Secondary treatment—used as adjunct to allow better
compliance with exercise program or for pain control
For patients who do not respond to first-line treatments
For patients who do not respond to second-line treatment
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modification may be as simple as
decreasing the amount, frequency,
or intensity of the activity. Athletes
are more compliant with a decreased level of activity if they
are allowed to increase other
nonaggravating activities (31).
Replacing worn-out shoes and
selecting appropriate shoes are also
important (19). Runners should
replace shoes every 250–500 miles
(400–800 km) to maintain
optimum shoe cushioning (17).
Weight loss can be useful as an

adjunct to treatment in overweight
patients. Patience is important
because most cases of plantar fasciitis eventually resolve completely
(32–35). In general, patients are
more likely to comply with treatment if they understand the
underlying cause of their pain,
have good instructions for their
stretching and strengthening
program, and understand those
instructions. It is important to set
and maintain realistic goals and
expectations.

Treatment Advice for Patients
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WB Saunders Co;
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72:2237-42. [PMID:
16342847]
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Database Syst Rev.
2003;CD000416.
[PMID: 12917892]
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Stretching, strengthening, weight loss, appropriate exercise patterns, and wearing
appropriate footwear are more important than medications.
Stretching in the morning before getting out of bed and throughout the day when
possible are helpful.
• Consider keeping a towel by the bed to allow for calf and arch stretches before
doing any weight-bearing (Figure 2).

Figure 2. Calf and arch stretch using a towel.
• Do cross-friction massage by rubbing the foot’s arch perpendicular to the toe–heel
axis before doing any weight bearing (Figure 3).

Figure 3. Cross-friction massage.
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Stretching the calf and foot are especially important. Include wall stretches with the knee
both in the extended and flexed positions.
• To perform a wall stretch, stand about 3 feet from a wall with your hands on the
wall. While keeping your toes pointed straight and the heel on the ground, you should
lean your hips toward the wall and hold this position for 30–40 seconds (Figure 4).

Figure 4a. Wall stretches. With the knee in extension.

Figure 4b. With the knee in slight flexion.
Limiting impact loading gives the injured structures a better chance of healing.
• Use ice as an anti-inflammatory to limit any new inflammation that was acutely
caused by recent activity.
Applying ice for 20 minutes after repetitive impact-loading activities and at the end of the
day is helpful.
Ice baths should be taken with the toes out of the water or with toe caps.
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Using ice bags with a towel wrapped around the bag should be considered.
• Stretch the healing tissue to decrease the stiffness and potential for reinjury when
stressed (Figure 5).

Figure 5a. Stretching healing tissue. Using a can
for a dynamic rolling stretch of the arch.

Figure 5b. Manually stretching the plantar fascia.
Repetitive impact-loading activities, such as running, should be limited to every other day;
rest or cross-training can be considered for nonrunning days.

A prospective study of 100 patients with
chronic plantar fasciitis who were treated
with a variety of nonsurgical treatments,
including stretching, taping, ice, and cushioned inserts, found that after an average
follow-up time of 47 months (range, 24–
132 mo), 97 had returned to full activities,
although 15 continued to have some heel
pain. Only 3 still had limitations in activity
(34).

intrinsic foot muscles. Stretches
targeted at the plantar fascia are
particularly important (18, 36, 37).
Stretching with the ankle and
metatarsal–phalangeal joint in
maximal dorsiflexion results in the
most stress in the plantar fascia
(38).

What kind of exercise
should clinicians recommend
for patients with plantar
fasciitis?
The initial home exercise
program for plantar fasciitis should
emphasize stretching
of the calf and foot. Strengthening
and stretching should also focus
on gastrocnemius, soleus, and

When should clinicians prescribe
arch supports, orthotics, heel cups,
or night splints?
Supporting the arch takes
pressure off the plantar fascia
during weight-bearing activity.
Heel cups do not unload the plantar fascia and have generally not
been found to be effective (39).
Foot orthoses, commonly called
orthotics, have been shown to be
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effective for relieving the pain
caused by plantar fasciitis (40–42).
Patients with neutral arches are
often effectively treated with
over-the-counter orthotics, which
are significantly less expensive
than custom orthotics (43, 44).
Tension splints allow for moderate
stretching of the plantar fascia and
the calf through the night (45–47).
When should clinicians prescribe
physical and occupational
therapy?
Refer patients with plantar
fasciitis to a physical therapist for
instruction in stretching and
strengthening and arch taping
(48). Consider ultrasonography,
iontophoresis, laser, or extracorporeal shock wave therapy when patients are not obtaining enough
benefit from their own exercise
program. In theory, these modalities improve blood flow to the
affected area or use other
physical processes to stimulate
healing. However, clinicians
should recognize that evidence
of the effectiveness of these
modalities is limited. Clinicians
should not prescribe them
routinely but reserve them for
cases of plantar fasciitis that
are resistant to other treatments
(33, 49)
A randomized, double-blind, placebo-controlled trial in 36 patients evaluated the
effectiveness of dexamethasone iontophoresis 6 times over 2 weeks. Participants
were assessed by using the Maryland
Foot Score. By week 1, the treated group
showed significantly better improvement
than the control group, but the difference
became insignificant at 1-month followup, at which time both groups had improvement (50).
In 1 randomized, placebo-controlled trial
of extracorporeal shock wave therapy in
245 patients with chronic plantar fasciitis,
treatment proved significantly superior to
placebo, with a reduction in the visual
analogue scale composite score of 72.1%
compared with 44.7% and an overall success rate of 61.0% compared with 42.2%
at 12 weeks. Superiority was even more
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pronounced at 12 months, and all secondary outcome measures in treated patients were significantly superior to placebo (51).
In a second randomized, controlled trial
of extracorporeal shock wave therapy in
88 patients with plantar fasciitis, a positive
response (50% improvement from baseline
in pain at 3 months) occurred in 37% of
treated patients and in 24% of patients in
the sham group. Also, night pain improved
in 41% of treated patients and in 31% of
patients in the sham group. However, no
statistically significant outcome differences were found between the groups at
6 months (52).
In a third randomized, controlled trial of
extracorporeal shock wave therapy in
patients with chronic plantar fasciitis,
149 treated patients were compared with
70 control patients. Treated patients were
reevaluated 60 to 72 months later. Control patients received typical nonsurgical
treatments and were reevaluated 34 to
64 months later. Treated patients rated
their responses significantly better than
control patients: excellent, 69.1% vs. 0%;
good, 13.6% vs. 55%; fair, 6.2% vs. 36%;
and poor, 11.1% vs. 9%. Also, the recurrence rate was significantly lower for the
treated group than the control group,
11% vs. 55% (53).
In a fourth randomized, controlled trial
of extracorporeal shock wave therapy in
272 patients with chronic plantar fasciitis,
12 weeks after intervention there was no
significant difference in the success rate
(34% in the treated group vs. 30% in the
placebo group). Also, at 1 year there was
no difference in pain ratings or walking
ability (54).

Which analgesic should clinicians
prescribe first?
Since plantar fasciitis seems primarily to be a chronic degenerative
condition, the main purpose of
NSAIDs is to control pain. Since
all NSAIDs are associated with
significant potential toxicity
(29), acetaminophen in doses
up to 4 g/day is the oral analgesic
of choice for mild to moderate
pain in plantar fasciitis (Table 4).
Other NSAIDs may be added
or substituted in patients who
do not respond adequately to
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Agent/Action

Typical Adult Dosage

Acetaminophen/Inhibits synthesis of
prostaglandins in CNS

325–650 mg q 4–6 h Pain control

Benefits

Ibuprofen/Inhibits prostaglandin synthesis
in inflammatory cascade through
inhibition of cyclooxygenase

400–800 mg tid–qid

Pain control,
anti-inflammatory

Naproxen/Inhibits prostaglandin synthesis
in inflammatory cascade through
inhibition of cyclooxygenase

250–500 mg bid

Pain control,
anti-inflammatory

Triamcinolone/Suppression of migration of 10–20 mg injected
polymorphonuclear leukocytes and
reversal of increased capillary permeability

Pain control,
anti-inflammatory

Dexamethasone/Suppression of neutrophil
migration, decreased production of
inflammatory mediators and reversal
of increased capillary permeability
Erythrocyte injection

1–3 mg injected

Pain control,
anti-inflammatory

2 mL

Botulinum toxin type A/Neurotoxin
produced by Clostridium botulinum
prevents calcium-dependent release of
acetylcholine at the presynaptic
membrane of the neuromuscular junction
to produce a state of denervation and
muscle inactivation

70–200 IU

Stimulation of an
acute inflammatory
reaction that leads
to reinitiation of the
healing process
Pain control

Side Effects

Liver toxicity with
acute overdose and
nephrotixicity with
chronic overdose
Epigastric pain
(3%–9%), dizziness
(3%–9%); rarer, acute
renal failure, ulcers
Edema, dizziness,
headache, abdominal
pain, nausea, tinnitus
(all 3%–9%); rarer:
acute renal failure,
ulcers
Fat pad atrophy,
plantar fascia rupture,
soft tissue and skin
atrophy
Fat pad atrophy,
plantar fascia rupture,
soft tissue and skin
atrophy
Pain at injection site,
infection

Headache, stiffness,
numbness, weakness,
anxiety; not approved
by the FDA for this
use

bid = twice daily; CNS = central nervous system; FDA = Food and Drug Administration; IU = international units.
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acetaminophen. The use of medication for adjunctive pain control
seems to help speed healing in
plantar fasciitis because it may allow patients to exercise more by
controlling pain (30).
When should clinicians consider
injection?
When plantar fasciitis fails to
respond to first-line treatments,
consideration may be given to
injection. Traditionally, corticosteroids have been injected. However, because of the degenerative
nature of plantar fasciitis, corticosteroids may have only limited
effectiveness, and they have many
potential side effects, including
infection, tendon rupture, fat
pad atrophy, and skin atrophy
(Table 4) (55–57). Crawford and
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Thompson concluded in their
meta-analysis of 5 studies
thatalthough cortisone injection
may have some benefits, they were
short-term in nature and that
there was no difference in longterm outcome. (33).
A randomized, controlled trial compared
25 patients receiving either ultrasoundguided betamethasone injections or
palpation-guided injections. There were
significant improvements in visual analogue pain scores and decreases in
plantar fascia thickness and hypoechogenicity in both groups. The number
of patients with plantar fascia pain decreased after steroid injection in both
groups, but the recurrence rate of plantar
fasciitis was significantly higher in the
palpation-guided group (46%) than in
the sonographically guided group (8%)
(58). However, another randomized,
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controlled trial in 35 heels found
no difference in effectiveness between
ultrasound-guided and palpation-guided
cortisone injections at follow-up approximately 2 years later (59).

Even more recently, a few clinicians
are injecting botulinum toxin in
recalcitrant cases of plantar fasciitis,
but this remains an experimental
procedure.

More recently, some clinicians
have begun injecting autologous
blood or platelet-rich plasma
using the theory that these
substances stimulate an acute
inflammatory reaction that leads
to reinitiation of the healing
process. Evidence on the effectiveness of this practice is limited
(60–62).

In a case series of 9 patients with chronic
plantar fasciitis who were injected with a
single dose of botulinum toxin A, significant reductions in pain were noted at
2 weeks and continued at 1-year follow-up
(63).

In a case series of 16 patients with plantar
fasciitis who were injected with autologous blood, the average pain severity
scale decreased from 7.1 to 2.8. The
average Nirschl activity staging scale
decreased from 6.2 to 2.9. Ten of the
16 patients were able to resume strenuous
activity, and of these 7 had no pain. Three
patients reported no response to blood injection (60).
In a randomized, controlled trial of
44 patients who were injected with either
autologous blood or methylprednisolone
acetate, both groups had similar decreases
in visual analogue pain scores at 6-month
follow-up (61).
In a randomized, controlled trial of 61
patients who were injected with either
autologous blood or corticosteroid,
blinded observers found decreased pain
in both groups at 6 weeks and 6 months,
with more rapid pain decreases in patients who had corticosteroid injections
(62).

A randomized, double-blind, placebocontrolled study of 27 patients with plantar fasciitis compared a single dose of
botulinum toxin A with saline injected
into the heel and arch. There was significant improvement in the botulinum toxin
patients vs. the saline patients for multiple pain scales at 3 weeks and 8 weeks
(64).

When should clinicians
consider referring for surgical
release?
Consider referring patients for a
surgical plantar fascia release when
the pain of plantar fasciitis is unrelenting and conservative treatment
is ineffective. Remind the patient
that most cases of plantar fasciitis
resolve spontaneously, usually
within 2 years, irrespective of interventions. Discuss the risks of
surgery, which include loss of foot
arch, infection, scarring, nerve
damage, and chronic pain. Selection of an appropriate patient
for surgical intervention usually results in a good treatment response
(65–69).

Treatment... Comprehensive management includes a combination of treatment
options that are directed toward alleviating pain and increasing tolerance for activities. The treatment plan should be flexible and reevaluated at regular intervals,
so that it can be altered according to functional and symptomatic responses.
First-line treatment for plantar fasciitis should emphasize nonpharmacologic
treatments, including weight loss, stretching, strengthening, and arch support.
Pain should be controlled with NSAIDs, if necessary, to facilitate other first-line
treatments. Ultrasonography, laser, extracorporeal shock wave therapy, and injections can be used for patients who do not respond to initial therapies. Surgery
should be reserved for patients with intractable symptoms that do not respond to
other measures.

CLINICAL BOTTOM LINE
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Tool Kit
Plantar
Fasciitis

PIER Module
http://pier.acponline.org/physicians/
diseases/d065/d065.html
PIER module on plantar fasciitis
from the American College of
Physicians (ACP). PIER modules
provide evidence-based, updated
information on current diagnosis
and treatment in an electronic
format designed for rapid access
at the point of care.

Patient Information
http://pier.acponline.org/physicians/
diseases/d065/d065-pi.html
Patient Information material that
appears on the following page for
duplication and distribution to
patients.
www.nlm.nih.gov/medlineplus/ency/
article/007021.htm (English)
www.nlm.nih.gov/medlineplus/spanish/
ency/article/007021.htm (Spanish)
Information on plantar fasciitis from
the National Institutes of Health’s
MedlinePLUS, in English and
Spanish.
http://familydoctor.org/online/famdocen/
home/healthy/physical/injuries/140.html
(English)
http://familydoctor.org/online/famdoces/
home/healthy/physical/injuries/140.html
(Spanish)
Answers to common questions
about plantar fasciitis from the
American Academy of Family
Physicians.
www3.aaos.org/product/productpage
.cfm?code=03105
Patient brochure on plantar fasciitis,
from the American Academy of
Orthopaedic Surgeons.

Clinical Guidelines
www.jospt.org/members/getfile.asp?id
=4158
Clinical practice guideline on
heel pain: plantar fasciitis,
from the Orthopaedic Section
of the American Physical
Therapy Association, published
in 2008.

Quality of Care Guidelines
www.ncbi.nlm.nih.gov/pubmed/
12917892
Cochrane review of interventions for
treating plantar heel pain, published
in 2003.

Diagnostic Tests and Criteria
http://pier.acponline.org/physicians/
diseases/d065/tables/d065-tlab.html
Table listing imaging studies for
planar fasciitis.
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THINGS YOU SHOULD
KNOW ABOUT PLANTAR
FASCIITIS

In the Clinic
Annals of Internal Medicine

What is plantar fasciitis?
• The plantar fascia is a band of tissue similar to a
ligament that runs under the heel to the toes and
supports the arch.
• Plantar fasciitis occurs when degenerative abnormalities develop in the plantar fascia.
• Plantar fasciitis is the most common cause of heel
pain.

What factors increase risk?
• Being over 40 years of age.
• Being overweight or obese.
• Being on your feet for extended periods.
• Increase in intensity, duration or frequency of
impact loading physical activities, particularly
running.
• Wearing shoes with poor cushioning or no arch
support.
• Avoid walking barefoot.

• Symptoms are worse in the morning and lessen with
moderate foot activity.

• Wear shoes with good arch support and cushioned
heels, such as athletic shoes.

• Limping or other signs of foot discomfort when
walking.

• Massage and stretch the fascia in the morning, such
as by rolling the foot over a can.

How is it diagnosed?

• Use ice after exercise and over-the-counter pain
relievers.

• Your doctor will ask about the nature of your heel
pain and about your general health and physical
activity.

• Orthotic devices are sometimes useful.

• Your doctor will also examine your foot, checking for
tenderness and pain.

• Plantar fasciitis usually improves within a year or 2.

• An injection may be useful, but there are risks of
adverse effects.

For More Information
www.nlm.nih.gov/medlineplus/heelinjuriesanddisorders.html

Overview on heel injuries and disorders from the National
Institutes of Health’s MedlinePLUS.
http://orthoinfo.aaos.org/topic.cfm?topic=A00149&return_link=0

Information on plantar fasciitis from the American Academy of
Orthopaedic Surgeons.
http://orthoinfo.aaos.org/topic.cfm?topic=A00172&return_link=0

Information on orthotic devices for various foot conditions from
the American Academy of Orthopaedic Surgeons.
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Patient Information

How is it treated?
What are the common symptoms?

CME Questions

1. A 37-year-old woman is evaluated
for a 6-week history of gradually
progressive, aching right heel pain.
The pain is worse in the morning,
especially when she first steps out of
bed. She has no numbness or tingling
in her feet. She is overweight and
began jogging several months ago to
lose weight. She was carefully fitted
for comfortable running shoes before
she began running. Her only medical
problem is hypothyroidism, for which
she takes thyroxine.
On physical examination, she has no
bony abnormalities, swelling, or skin
changes over the feet and ankles. There
is tenderness on palpation only over the
medial aspect of the right calcaneus;
dorsiflexion of the toes increases heel
pain. Ankle range of motion is intact; she
has no pain with inversion or eversion
and dorsiflexion of the foot. She also
has no discomfort with reflex hammer
tapping over the medial aspect of the
heel just below and behind the medial
malleolus or with compression of the
calcaneus.
Which of the following is the most likely
diagnosis in this patient?

A. Achilles tendonitis
B. Calcaneal stress fracture
C. Plantar fasciitis
D. Tarsal tunnel syndrome
2. A 52-year-old woman is evaluated for a
2-year history of burning feet. Symptoms
are constant and are worse at night. The
patient is overweight and has a history of
hypertension treated with lisinopril. There
is no known family history of peripheral
neuropathy.
On physical examination, the patient is
afebrile; blood pressure is 134/88 mm
Hg, pulse rate is 66/min, respiration rate
is 12/min, and BMI is 28. Neurologic

examination shows diminished pinprick
and temperature sensation on the dorsal
and plantar surfaces of both feet. Cranial
nerve examination and testing of manual
muscle strength, deep tendon reflexes,
proprioception, and coordination reveal
no abnormalities.
Laboratory studies show a fasting plasma
glucose level of 102 mg/dL (5.7 mmol/L).
Results of a complete blood count,
vitamin B12 measurement, and serum
protein electrophoresis are all normal.
Electromyographic testing shows a mild
reduction in the sensory nerve action
potential in the legs, compatible with
mild peripheral neuropathy. MRI of the
lumbar spine is normal.
Which of the following is the most
appropriate next diagnostic test?

A. Cerebrospinal fluid examination
B. Genetic testing for Charcot-MarieTooth disease
C. Glucose tolerance test
D. Skin biopsy
E. Bilateral foot x-rays for bone spurs
3. A 45-year-old woman is evaluated for a
2-month history of right heel pain. She
has been trying to lose weight and
began walking, but the pain has limited
her ability to continue. The pain is
worse in the morning—particularly the
first steps in the morning or after
resting. She has had decreased pain
when taking NSAIDs, but overall, the
condition is worsening. Her only
medication is ibuprofen.
On physical examination, there is
tenderness along the anterior edge of the
right calcaneus. Pressing into the sole at
the level of the heel elicits pain. When
the ankle is maximally dorsiflexed, and
the toes are then dorsiflexed by the
examiner, the pain is reproduced.

Which of the following is the most
appropriate next step in this patient’s
management?

A. Corticosteroid injection
B. Heel magnet inserts
C. MRI
D. Plain film radiography
E. Plantar fascial stretching exercises
4. A 21-year-old woman is evaluated for an
8-week history of gradually progressive
aching right heel pain. The pain is
typically is felt at night shortly after
starting her daily run and becomes
progressively worse throughout the run.
She has no numbness or tingling in her
feet. She is an experienced runner and
training for a half-marathon. She buys
new running shoes every 6 months. Her
only medical problem is a history of
irregular menstrual periods.
On physical examination, she appears to
have an athletic build, but does not seem
underweight. She has no bone
abnormalities, swelling, or skin changes over
the feet and ankles. There is tenderness to
palpation only over the center of the right
calcaneus; dorsiflexion of the toes does not
effect the heel pain. Ankle range of motion
is intact; she has no pain with inversion or
eversion and dorsiflexion of the foot. She
also has no discomfort with reflex hammer
tapping over the medial aspect of the heel
just below and behind the medial malleolus.
She has no pain with walking. She notes
some pain with compression of the
calcaneus and when the bottom of her foot
is thumped.
Which of the following areas is most
important and needs to be explored in
more detail in this patient?

A. Dietary history
B. Family history of cancer
C. Obstetric history
D. Occupational history

Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP, accessed at
http://www.acponline.org/products_services/mksap/15/?pr31). Go to www.annals.org/intheclinic/
to complete the quiz and earn up to 1.5 CME credits, or to purchase the complete MKSAP program.
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