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B ABSTRACT

LTHOUGH CLINICIANS TRY many differ-

Plantar fasciitis is the most common cause of pain at the
weight-bearing surface of the heel, and may coexist with
other sources of heel pain. This has led to a confusing array
of treatment strategies, including surgery. We offer a simple,
effective diagnostic and treatment algorithm that
emphasizes nonsurgical treatment options for this often
frustrating condition.

B KEY POINTS

Plantar fasciitis, the most common cause of plantar heel
pain, is an overuse injury causing inflammation at the
attachment of the plantar fascia to the medial tubercle of
the calcaneus.

Physical examination of a patient with plantar heel pain
often reveals a tight Achilles tendon, as noted by limited
ankle dorsiflexion with the knee in extension. Swelling of
the heel is not common and, when associated with painful
medial-lateral compression of the calcaneus, may suggest a
stress fracture.

is the critical part of any treatment program for plantar
fasciitis. Stretching three to five times a day eventually
rehabilitates the tight, chronically inflamed fascia.
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.[ & ent approaches to relieve heel pain

associated with plantar fasciitis, the most com-
mon cause of plantar heel pain in adults, we
encourage a conservative treatment approach
in these patients, one that emphasizes protec-
tion and rehabilitation of the affected tissue in
the heel.

Surgery is a treatment option in plantar
fasciitis; however, it is usually not necessary
because of the success of nonsurgical tech-
niques. We have found that offering a safe and
effective treatment scheme to an informed
patient commonly resolves this frustrating
condition without surgery.

B CAUSES OF HEEL PAIN

Plantar heel pain has many potential caus-
es, -5 including:
e Plantar fasciitis
Calcaneal stress fracture
Fat pad atrophy
Compressive and metabolic neuropathy
Infection
Ischemia
Tumors.

Plantar fasciitis

The most common cause of heel pain is plan-
tar fasciitis, an overuse injury causing inflam-
mation. It occurs at the attachment of the
plantar fascia to the medial tubercle of the cal-
caneus (FGure 1) and has been associated with
excessive walking or running, as well as with
middle age, obesity, and biomechanical disor-
ders such as pes cavus, pes planus, and tight

231

VOLUME 66 » NUMBER 4 APRIL 1999


http://www.ccjm.org/

Plantar fasciitis
is usually an
overuse injury

232 CLEVELAND CLINIC JOUQAL OF MEDICINE

PLANTAR FASCIITIS TISDEL AND COLLEAGUES

Achilles tendon. Repeated stress to the plan-
tar fascia origin leads to micro-tears and
chronic inflammatory changes (necrosis,
fibrosis, chondroid metaplasia).25 The nor-
mally resilient fascia becomes stiffened and
prone to re-injury, thus setting up a vicious cir-
cle of persistent pain.

Other causes of plantar heel pain

Nerve irwingement. The nerve to the
abductor digitorum quinti muscle, which
courses just superior to the origin of the plan-
tar fascia, may become impinged. This can
lead to pain that is often mistaken for plantar
fasciitis. However, complicating the differen-
tial diagnosis, nerve impingement can also
coexist with plantar fasciitis.4.6

Fat pad atrophy. Atrophy of the plantar
heel fat pad, secondary to aging or to overzeal-
ous corticosteroid use, can produce a more
central heel pain, often a separate entity from
plantar fasciitis.

Bone spur. Many patients visit their
physician complaining of pain caused by a
“bone spur” (calcaneal osteophyte), and many
physicians presume that bone spurs are the
cause of plantar heel pain. However, this is
misleading: 50% of patients with heel pain do
not have a bone spur, and 15% of non-painful
adult heels do have a spur.

Although rarely the cause of plantar heel
pain, a bone spur within the flexor digitorum
brevis muscle dorsal to the plantar fascia (FiGure
1) is present radiographically in about 50% of
patients with heel pain.25 Pathologic changes
have been observed at the origin of the plantar
fascia from surgical specimens, located just
plantar to the region of spur formation.25
However, even if a bone spur is present, it
should not influence the treatment protocol.

B DIAGNOSIS

Detailed history
A detailed history will often provide enough
information to make the diagnosis of plantar
fasciitis, and physical examination will con-
firm it. A complete description of the pain is
essential. Patients typically describe their
plantar heel pain in the following ways:

® Deep aching pain (like a “bruise”)
under the heel brought on by standing or
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walking and relieved with rest.

e “Start-up pain,” ie, pain exacerbation
with initial weight-bearing in the morning or
when rising from a chair, is typical of plantar
fasciitis. Start-up pain is improved after a few
minutes of walking, but pain will worsen again
with prolonged standing.

® Pain of gradual onset. Patients often
describe a gradual onset of pain, present for
weeks to months prior to seeking attention.

® Acute trauma or swelling is not com-
mon; however, further questioning may indi-
cate a change of activity level or a change of
shoe wear preceding pain onset. Pain associated
with significant swelling, occurring primarily at
rest or without “start-up” qualities, is not sug-
gestive of plantar fasciitis. A complete history
may elicit conditions associated with heel pain,
such as diabetes, inflammatory arthropathies,
and spinal disorders.1-3,7

Examination of the foot and ankle:

seeking sources of pain

The physical examination in suspected plantar
fasciitis begins with observing the exposed foot
and ankle during gait and stance. Record any
deviations from a normal foot type and gait.

In the directed foot examination of
patients with plantar heel pain, the clinician
can elicit pain by palpating the origin of the
plantar fascia (FGure 1). Pain may be exacer-
bated by dorsiflexing the ankle and the
metatarsal phalangeal joints, which stretches
the plantar fascia. Pain may also be noted
more medially, near the origin of the abductor
hallucis muscle, and may extend distally along
the plantar fascia.

A tight Achilles tendon, as noted by lim-
ited ankle dorsiflexion with the knee in exten-
sion, is commonly seen with this condition.!-3

Swelling is not common and, when asso-
ciated with painful medial-lateral compression
of the calcaneus, suggests a stress fracture.

Pain posterior to the origin of the plantar
fascia is more likely secondary to fat pad atro-
phy or periostitis.

A complete foot and ankle examination
that includes neurovascular assessment should
rule out most other causes of heel pain. An
exam of other organ systems (ie, eyes, mouth,
spine, joints) is appropriate when other pain
etiologies are suspected.
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B Plantar fasciitis: Anatomy, diagnosis, treatment

Calcaneal
stress fracture /4

Calcaneal

osteophyte
(bone spur) Plantar Plantar heel
fasciitis fat pad atrophy

Pain from

plantar fasciitis

Pain from

fat pad atrophy
ANATOMY Heel pain has many possible causes, including DIAGNOSIS Palpation of the origin of the
calcaneal bone spurs, stress fractures, and atrophy of the cal- plantar fascia elicits the pain of plantar
caneal fat pad. However, the most common cause is plantar fasciitis; dorsiflexion of the ankle and the
fasciitis, a combination of overuse injury and an inflammato- metatarsal phalangeal joints may exacer-
ry process, occurring at the attachment of the plantar fascia bate the pain. Pain posterior to the origin
to the medial tubercle of the calcaneus (arrow). of the plantar fascia is more likely sec-

ondary to fat pad atrophy or periostitis.

Silicone or plastic heel pad
or cup adds comfort to
walking and jogging shoes

) _ Keep leg

Night splint worn i

to bed stretches ;ggﬁ?;{

the plantar fascia on the
ground

TREATMENT Options for plantar fasciitis are primarily conservative and include plastic heel pads or cups, a
splint to be worn at night, and stretching exercises to be done three to five times a day.

FIGURE 1
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Multiple
injections of
corticosteroids
may cause fat
pad atrophy or
plantar fascia
rupture

234 CLEVELAND CLINIC JOURNAL OF MEDICINE

PLANTAR FASCIITIS TISDEL AND COLLEAGUES

Diagnostic studies:
When is further investigation appropriate?
Plantar fasciitis is a diagnosis made by the his-
tory and physical examination. When other
sources of pain are possible, ancillary tests may
be appropriate. Lateral and axial radiographs
of the heel are typically normal but may be
used to rule out fractures, rheumatologic con-
ditions, or tumors.8

Bone scan. When patients present with
atypical or chronic symptoms, a triple-phase
bone scan may provide useful information.
Plantar fasciitis is confirmed by uptake at the
origin of the fascia.l-3 Calcaneal stress frac-
tures will reveal intense uptake throughout
the bone. A negative scan may suggest neuro-
genic or other extraskeletal pain sources.

Blood work may be helpful when consider-
ing inflammatory arthropathies or infection.!-3
A standard rheumatoid panel that includes a
complete blood count with differential, ery-
throcyte sedimentation rate, antinuclear anti-
bodies, and rheumatoid factor can supplement
findings of the history and examination.

Electromyelography and nerve conduc-
tion studies can provide objective information
regarding nerve involvement when dysesthe-
sias are prominent; however, these tests can be
uncomfortable and are often negative until
late nerve pathology develops.4

B TREATMENT OF PLANTAR FASCIITIS

Treatment options for plantar fasciitis vary
widely, but treatment should always begin
with a combination of nonsurgical modalities.
Treatment guidelines are available, based on
recent studies that asked patients to rate vari-
ous techniques.27.9,10 We recommend the fol-
lowing treatment scheme, which usually
resolves pain in 2 to 6 months.2,7,10

Initial conservative strategies

Inform the patient. Begin treatment by
educating the patient as to the cause of plan-
tar heel pain and how he or she can actively
participate in its cure, such as performing spe-
cific exercises (FIGURE 1).

Supportive shoes. First, emphasize a
change to more supportive shoes (eg, walking
or jogging shoes) for routine activities.
Patients can insert over-the-counter soft, pli-
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able plastic (Silastic) heel pads or protective
heel cups into these shoes for more comfort
(nure 1). Walking barefoot or in slippers
should be avoided.

Non-weight-bearing exercise. Suggest
that patients change their activities to avoid
aggravating factors until the pain resolves.
Switching from weight-bearing activities (eg,
walking, jogging) to non-weight-bearing aer-
obic exercise (eg, biking, swimming) can be
helpful.

Stretching. We believe stretching is the
critical part of any treatment program for
plantar fasciitis. Regularly stretching the
Achilles tendon and plantar fascia eventually
rehabilitates the tight, chronically inflamed
fascia. Prescribe patients a simple stretching
routine, which they should do three to five
times a day (rcure 1).2,10 Be sure to warn
patients that stretching may exacerbate symp-
toms for 1 to 3 weeks, but encourage them to
continue until the pain resolves.

Nonsteroidal anti-inflammatory drugs
often help speed pain relief. The patient may
need to take the medication for several weeks
or months until pain resolves, so monitoring
against side effects (eg, gastritis, peptic ulcers)
is important.

Nighttime splint. [f morning start-up pain
is significant or resistant to the above treat-
ments, a splint can be worn to bed to maintain
plantar fascia stretch (FIGURE 1).

What to do if initial treatment fails

Corticosteroid injection. For patients slow
to improve, a corticosteroid injection near the
plantar fascia origin may provide adequate
pain relief. However, multiple injections are
discouraged as they may cause fat pad atrophy
or plantar fascia rupture.!l In recalcitrant
cases, patients may need to take time off work
or use a walking cast for 4 to 6 weeks,10 or both.

Custom orthotic. If the patient has coex-
isting biomechanical foot problems such as pes
planus or cavus, a custom foot orthotic may be
beneficial. We recommend a semirigid orthot-
ic that supports the longitudinal arch, takes
some of the weight-bearing load away from
the plantar calcaneus, and absorbs weight-
bearing stresses. However, only very few
patients with plantar fasciitis require custom
orthotics.10

APRIL 1999

Downloaded from www.ccjm.org on August 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

Surgical options. Nonsurgical techniques
are successful in over 90% of our patients. If
pain persists after 6 to 12 months of an
exhaustive conservative program, then
surgery may be recommended.

When indicated, a partial release of the
medial plantar fascia, along with decompres-
sion of the nerve to the abductor digiti quinti
may effect a cure. Advise the patient that a
prolonged recovery after surgery may be
expected, with cure rates in the 80% to 90%
range.!-3,5
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