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Plantar fasciitis causes heel pain in active as well as sedentary adults of all ages. The condition
is more likely to occur in persons who are obese or in those who are on their feet most of the
day. A diagnosis of plantar fasciitis is based on the patient’s history and physical findings. The
accuracy of radiologic studies in diagnosing plantar heel pain is unknown. Most interventions
used to manage plantar fasciitis have not been studied adequately; however, shoe inserts, stretch-
ing exercises, steroid injection, and custom-made night splints may be beneficial. Extracorporeal
shock wave therapy may effectively treat runners with chronic heel pain but is ineffective in
other patients. Limited evidence suggests that casting or surgery may be beneficial when conser-
vative measures fail. (Am Fam Physician 2005;72:2237-42, 2247-8. Copyright © 2005 American
Academy of Family Physicians.)

» Patient information:
A handout on plantar
fasciitis, written by the
authors of this article, is
provided on page 2247.
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lantar fasciitis commonly causes

inferior heel pain and occurs in up

to 10 percent of the U.S. popula-

tion. Plantar fasciitis accounts for
more than 600,000 outpatient visits annu-
ally in the United States.! The condition
affects active and sedentary adults of all
ages. Plantar fasciitis is more likely to occur
in persons who are obese, who spend most
of the day on their feet, or who have limited
ankle flexion.? Experts believe that the pain
is caused by acute or chronic injury to the
origin of the plantar fascia from cumulative
overload stress.

Diagnosis

Diagnosis of plantar fasciitis is based on the
patient’s history and on results of the physical
examination. Patients typically present with
inferior heel pain on weight bearing, and the
pain often persists for months or even years.
Pain associated with plantar fasciitis may be
throbbing, searing, or piercing, especially
with the first few steps in the morning or
after periods of inactivity. The discomfort
often improves after further ambulation but
worsens with continued activity, often lim-
iting daily activities. Walking barefoot, on
toes, or up stairs may exacerbate the pain.?
The patient usually has tenderness around
the medial calcaneal tuberosity at the plantar
aponeurosis. A number of other conditions
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cause heel pain; most of these can be distin-
guished from plantar fasciitis by a history
and physical examination (Table 1*8).

Diagnostic imaging is not helpful in diag-
nosing plantar fasciitis, but it should be
considered if another diagnosis is strongly
suspected. According to several small case-
control studies”!® that compared patients
with and without plantar fasciitis, thicker
heel aponeurosis, identified by ultrasonog-
raphy, is associated with plantar fasciitis.
Radiography may show calcifications in the
soft tissues around the heel or osteophytes
on the anterior calcaneus (i.e., heel spurs).
Fifty percent of patients with plantar fasci-
itis and up to 19 percent of persons without
plantar fasciitis have heel spurs.!! The pres-
ence or absence of heel spurs is not helpful
in diagnosing plantar fasciitis. Bone scans
can show increased uptake at the calcaneus,
and magnetic resonance imaging can show
thickening of the plantar fascia.!! How-
ever, the accuracy of these tests remains
inconclusive.

Prognosis

Case series and the control arms of therapy
trials'>'* provide the best evidence regard-
ing the prognosis of patients with plantar
fasciitis.!>!* Most patients with plantar fas-
ciitis eventually improve.? In one long-term
follow-up study,'? investigators found that
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Evidence
Clinical recommendation rating References
Off-the-shelf insoles, but not magnetic insoles, should be considered B 13, 14
to manage plantar fasciitis symptoms.
Custom-made insoles should be considered to decrease plantar B 14, 16
heel pain, but they are not more effective than fabricated insoles.
Stretching of the plantar fascia is more effective than calf stretching B 17
and should be recommended for all patients with pain.
Corticosteroid iontophoresis should be considered for short-term relief B 16
of plantar heel pain if initial therapy fails.
Custom-made night splints should be considered to relieve plantar B 16
heel pain.
Extracorporeal shock wave therapy is not effective and should only B 16, 19-22
be used to treat runners with chronic heel pain.
A walking cast should be considered for patients with plantar fasciitis C 23
who have not responded to conservative measures.
Open or endoscopic surgery should be considered for patients with B 24-28
plantar fasciitis in whom all conservative measures have failed.
A = consistent, good quality patient-oriented evidence, B = inconsistent or limited quality patient-oriented
evidence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For more infor-
mation about the SORT evidence rating system, see page 2160 or http://www.aafp.org/afpsort.xml.

80 percent of patients treated conservatively
for plantar fasciitis had complete resolution
of pain after four years.

Therapy
GENERAL MEASURES

Treatment protocols in most studies include
the use of ice and nonsteroidal anti-inflam-
matory drugs (NSAIDs). However, no studies
have specifically examined the effectiveness
of these treatments alone.

TAPING

No studies have adequately evaluated the
effectiveness of taping or strapping for man-
aging plantar fasciitis.

SHOE INSERTS

Many types of shoe inserts have been used
to manage plantar fasciitis. One random-
ized controlled trial”® (RCT) showed that
magnet-embedded insoles were no more
effective than placebo insoles in alleviating
pain. Another study'* that compared custom
orthotics and prefabricated shoe inserts (e.g.,
silicone heel pad, felt pad, rubber heel cup)

www.aafp.org/afp

combined with stretching found that the
use of prefabricated insoles plus stretching
was significantly more effective than custom
orthotics plus stretching. Only five patients
would need to be treated with prefabricated
insoles to benefit one.

NIGHT SPLINTS

Posterior-tension night splints maintain
ankle dorsiflexion and toe extension, creating
a constant mild stretch of the plantar fascia
that allows it to heal at a functional length.
Physicians can make custom splints in the
office!® or purchase prefabricated splints.
One Cochrane review'® found limited evi-
dence to support the use of night splints to
treat patients with pain lasting more than six
months. Patients treated with custom-made
night splints improved, but patients treated
with prefabricated night splints did not.'¢

STRETCHING

Stretching protocols often focus on the calf
muscles and Achilles tendon or on the plan-
tar fascia itself (Figure 1)."7 In a prospective
RCT" that compared these two approaches,
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researchers found that patients who stretched
the plantar fascia showed a greater decrease in
“pain at its worst” and a decrease in pain with
first steps in the morning. Both groups, how-
ever, experienced an overall decrease in pain.
The benefits of stretching both the plantar
fascia and the Achilles tendon are unknown.

CORTICOSTEROID INJECTIONS

Limited evidence supports the use of cortico-
steroid injections to manage plantar fasciitis.
Results of a Cochrane review'® showed that
corticosteroid injections improved plantar
fasciitis symptoms at one month but not at
six months when compared with control

TABLE 1

Differential Diagnosis of Heel Pain

Condition

Characteristics

Neurologic

Abductor digiti quinti nerve entrapment

Lumbar spine disorders

Problems with the medial calcaneal
branch of the posterior tibial nerve

Neuropathies

Tarsal tunnel syndrome

Soft tissue

Achilles tendonitis

Fat pad atrophy

Heel contusion

Plantar fascia rupture
Posterior tibial tendonitis
Retrocalcaneal bursitis

Skeletal

Calcaneal epiphysitis (Sever's disease)
Calcaneal stress fracture

Infections

Inflammatory arthropathies

Subtalar arthritis

Miscellaneous

Metabolic disorders
Osteomalacia
Paget's disease
Sickle cell disease

Tumors (rare)
Vascular insufficiency

Burning in heel pad

Pain radiating down the leg to the heel, weakness,
abnormal reflexes

Medial and plantar heel pain

Common in patients who abuse alcohol and
in patients with diabetes

Diffuse foot pain, night pain

Pain, burning sensation, and tingling on the sole
of the foot

Pain is retrocalcaneal

Pain in area of atrophic heel pad

History of trauma

Intense tearing sensation on bottom of foot
Pain on the inside of the foot and ankle
Pain is retrocalcaneal

Heel pain in adolescents

Calcaneal swelling, warmth, and tenderness
Osteomyelitis

Systemic symptoms (e.g., fever, night pain)
More likely with bilateral plantar fasciitis
Multiple joints affected

Heel pain is supracalcaneal

Diffuse skeletal pain, muscle weakness

Bowed tibias, kyphosis, headaches

Acute episodes of pain involving long bones, pelvis,
sternum, ribs

Dactylitis in young children

Deep bone pain, night pain, constitutional symptoms

Pain in muscle groups that is reproducible with
exertion, abnormal vascular examination

Information from references 4 through 8.
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Figure 1. Plantar fascia-specific stretch. Patient crosses affected foot
over contralateral leg, grasps the base of toes, and pulls the toes back
towards the shin until a stretch in the arch is felt. The stretch is held for
10 seconds and repeated. Three sets of 10 repetitions are performed
daily.

Information from reference 17.
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groups. The same review showed that ste-
roid iontophoresis also improved short-term
outcomes. However, physicians should be
cautious about administering this treatment,
because corticosteroid injection is associated
with plantar fascia rupture, which may cause
long-term discomfort.'®

EXTRACORPOREAL SHOCK WAVE THERAPY

Recent systematic reviews!®!” have evaluated
RCTs that studied the effectiveness of extra-
corporeal shock wave therapy (ESWT) in
the management of heel pain. In general, the
reviewers found that the quality of the studies
was poor and that no conclusive evidence sup-
ported the effectiveness of ESWT in reducing
night pain, resting pain, and pressure pain in
the short term (i.e., within six and 12 weeks).

Since the release of these systematic
reviews, three groups have published
RCTs*# that studied ESWT. Two well-
designed RCTs**?? compared ESWT with a
placebo procedure in patients with chronic
plantar fasciitis. Neither study found a
significant difference between the treat-
ment and control groups three months after
treatment. One RCT?! included 45 runners
who had chronic heel pain for more than
12 months. According to the study, three
weekly treatments of ESWT significantly
reduced morning pain in the treatment
group at six and 12 months when compared
with the control group.

CASTING

In one case series,? investigators studied
32 patients with chronic heel pain who had
not responded to multiple treatments. For
six months, the patients wore well-padded
fiberglass walking casts with the ankle in
neutral to slight dorsiflexion and the toe
plate in extension. At long-term follow-up,
25 percent of patients had complete resolu-
tion of pain, and an additional 61 percent
had some improvement.”> However, case
series and other uncontrolled studies typi-
cally overestimate the benefits of treatment.

SURGERY

No RCTs have evaluated the effectiveness
of surgery in the management of plantar
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fasciitis. Five retrospective case series,?*
2 which included 278 patients who had
experienced pain for an average of 14
months before surgery, showed that 75
to 95 percent of patients had long-term
improvement as measured by various cri-
teria. Up to 27 percent of patients still
had significant pain, up to 20 percent
had some activity restriction, and up to
12 percent had moderate pain that impaired
function. The recovery time ranged from
four to eight months. No studies have
directly compared open procedures with
endoscopic procedures.

Recommendations

No evidence strongly supports the effec-
tiveness of any treatment for plantar fas-
ciitis, and most patients improve without
specific therapy or by using conservative
measures.»'>1® Shoe inserts and stretching
exercises, particularly those that focus on the
plantar fascia, may be beneficial and should
be the first step in treatment. Although no
data support the use of NSAIDs or ice, their
effectiveness in managing other musculo-
skeletal conditions makes them reasonable
choices for adjunctive therapy.'*!”

For patients who do not improve after
initial treatment, corticosteroid injection or
dexamethasone (Decadron) iontophoresis
may provide short-term benefit. However,
these therapies do not improve long-term
outcomes'® and may cause plantar fascia rup-
ture.’® Custom-made tension night splints
that place the metatarsophalangeal joints in
extension may be beneficial for patients who
do not respond to initial therapy, but the
benefits of prefabricated night splints have
not been proved.'® ESWT is not beneficial
except in runners who have had chronic heel
pain for more than one year.!®!"2 If con-
servative measures fail, the physician may
choose to refer the patient to a subspecialist
for further therapy and possibly surgery.
The optimal timing of referral is uncertain,
particularly given the self-limited nature of
the condition in most patients.?*® Guide-
lines® from the American College of Foot
and Ankle Surgeons recommend consider-
ing surgery if the pain persists after three
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months of treatment. The effectiveness of
surgery compared with conservative mea-
sures remains unproved, but many patients
who have not benefited from conservative
treatment report long-term improvement
following surgery. However, a substantial
number of patients will have a prolonged
recovery period and will experience contin-
ued limiting pain.?*?® Limited data suggest
that casting may be a beneficial alternative
to surgery.”

Data Sources: For this article, a medi-
cal librarian searched PreMEDLINE, the
Cochrane Database of Systematic Reviews,
the Database of Abstracts of Reviews of
Effectiveness, and the American College of
Physicians Journal Club using the mapped
heading “heel pain” and the text words
“plantar fasciitis.” The medical librarian also
searched MEDLINE (1996 to 2003) and Pre-
MEDLINE using the mesh heading “plantar,
fasciitis” and the text words and mapped
heading “plantar heel pain.” She searched
MEDLINE using OVID from 1998 on using
a search strategy identical to that used by
Clinical Evidence Concise.”* She reviewed
randomized trials, diagnostic studies, and
surgical case series published after the initial
Cochrane review in 1998. She also hand-
searched bibliographies of selected articles.

The authors thank Karen Knight, MLS, for her assistance
with the literature search.

Author disclosure: Nothing to disclose.

REFERENCES

1. Riddle DL, Schappert SM. Volume of ambulatory care
visits and patterns of care for patients diagnosed with
plantar fasciitis: a national study of medical doctors.
Foot Ankle Int 2004;25:303-10.

2. Riddle DL, Pulisic M, Pidcoe P, Johnson RE. Risk fac-
tors for plantar fasciitis: a matched case-control study
[published correction appears in J Bone Joint Surg Am
2003;85-A:1338]. J Bone Joint Surg Am 2003;85-
A:872-7.

3. American College of Foot and Ankle Surgeons. The
diagnosis and treatment of heel pain. J Foot Ankle Surg
2001;40:329-40.

4. Buchbinder R. Clinical practice. Plantar fasciitis. N Engl
J Med 2004,;350:2159-66.

5. Gill L. Plantar fasciitis: diagnosis and conservative
management. J Am Acad Orthop Surgeons 2004;
350:2159-66.

www.aafp.org/afp

Plantar Fasciitis

American Family Physician 2241



Plantar Fasciitis

2242 American Family Physician

~

11.

. Suart MJ,

. Reginato AJ, Falasca GF, Pappu R, McKnight B, Agha

A. Musculoskeletal manifestations of osteomalacia:
report of 26 cases and literature review. Semin Arthritis
Rheum 1999;28:287-304.

. Dillavou E, Kahn MB. Peripheral vascular disease. Diag-

nosing and treating the 3 most common peripheral
vasculopathies. Geriatrics 2003;58:37-42.

Nagel RL. Sickle-cell disease. Lancet

1343;364:1343-60.

. Cardinal E, Chhem RK, Beauregard CG, Aubin B, Pelle-

tier M. Plantar fasciitis: sonographic evaluation. Radiol-
ogy 1996;201:257-9.

. Kamel M, Kotob H. High frequency ultrasonographic

findings in plantar fasciitis and assessment of local
steroid injection. J Rheumatol 2000;27:2139-41.
DiMarcangelo MT, Yu TC. Diagnostic imaging of heel
pain and plantar fasciitis. Clin Podiatr Med Surg
1997;14:281-301.

. Wolgin M, Cook C, Graham C, Mauldin D. Conservative

treatment of plantar heel pain: long-term follow-up.
Foot Ankle Int 1994;15:97-102.

. Winemiller MH, Billow RG, Laskowski ER, Harmsen WS.

Effect of magnetic vs sham-magnetic insoles on plantar
heel pain: a randomized controlled trial [published
correction appears in JAMA 2004;291:46]. JAMA
2003;290:1474-8.

. Pfeffer G, Bacchetti P, Deland J, Lewis A, Anderson R,

Davis W, et al. Comparison of custom and prefabricated
orthoses in the initial treatment of proximal plantar
fasciitis. Foot Ankle Int 1999;20:214-21.

. Petrizzi MJ, Petrizzi MG, Roos RJ. Making a ten-

sion night splint for plantar fasciitis. Phys Sportsmed
1998;26:113-4.

. Crawford F, Thomson C. Interventions for treating plan-

tar heel pain. Cochrane Database Syst Rev 2003;(3):
CD000416.

. DiGiovanni BF, Nawoczenski DA, Lintal ME, Moore EA,

Murray JC, Wilding GE, et al. Tissue-specific plantar fas-
cia-stretching exercise enhances outcomes in patients
with chronic heel pain. A prospective, randomized
study. J Bone Joint Surg Am 2003;85-A:1270-7.

www.aafp.org/afp

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

. Acevedo JI, Beskin JL. Complications of plantar fascia

rupture associated with corticosteroid injection. Foot
Ankle Int 1998;19:91-7.

. Boddeker R, Schafer H, Haake M. Extracorporeal

shockwave therapy (ESWT) in the treatment of plan-
tar fasciitis—a biometrical review. Clin Rheumatol
2001;20:324-30.

Speed CA, Nichols D, Wies J, Humphreys H, Richards C,
Burnet S, et al. Extracorporeal shock wave therapy for
plantar fasciitis. A double blind randomised controlled
trial. J Orthop Res 2003;21:937-40.

Rompe JD, Decking J, Schoellner C, Nafe B. Shock wave
application for chronic plantar fasciitis in running ath-
letes. A prospective, randomized, placebo-controlled
trial. Am J Sports Med 2003;31:268-75.

Haake M, Buch M, Schoellner C, Goebel F, Vogel M,
Mueller I, et al. Extracorporeal shock wave therapy
for plantar fasciitis: randomised controlled multicentre
trial. BMJ 2003;327:75.

Tisdel CL, Harper MC. Chronic plantar heel pain: treat-
ment with a short leg walking cast. Foot Ankle Int
1996;17:41-2.

Brown JN, Roberts S, Taylor M, Paterson RS. Plantar
fascia release through a transverse plantar incision.
Foot Ankle Int 1999;20:364-7.

Davies MS, Weiss GA, Saxby TS. Plantar fasciitis: how
successful is surgical intervention? Foot Ankle Int
1999;20:803-7.

Fishco WD, Goecker RM, Schwartz RI. The instep plan-
tar fasciotomy for chronic plantar fasciitis. A retrospec-
tive review. J Am Podiatr Med Assoc 2000;90:66-9.
Boyle RA, Slater GL. Endoscopic plantar fascia release:
a case series. Foot Ankle Int 2003;24:176-9.

Vohra PK, Giorgini RJ, Sobel E, Japour CJ, Villalba MA,
Rostkowski T. Long-term follow-up of heel spur sur-
gery. A 10-year retrospective study. J Am Podiatr Med
Assoc 1999;89:81-8.

BMJ Clinical Evidence Concise. Searching Medline
for systematic reviews. Accessed online March 10,
2004, at: http://www.clinicalevidence.com/ceweb.
about/mlsr.jsp.

December 1, 2005 * Volume 72, Number 11



