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Heel pain in children is common, and its evaluation is challenging.
Medical history and physical examination may be unrevealing owing to
children’s limited communication skills. Often, advanced laboratory
and imaging studies are required to make an accurate diagnosis. The
most common causes of heel pain in children are apophysitis, enthe-
sopathy, and overuse syndromes such as tendinitis. Juvenile rheuma-
toid arthritis is relatively uncommon. In very active children, occult frac-
tures must also be evaluated. Pain unrelated to activity may indicate
tumors, infection, or congenital problems. In general, heel pain in chil-
dren is treated nonoperatively. For fractures in particular, children are
less likely than adults to receive surgical treatment. (J Am Podiatr Med

Assoc 89(2): 67-74, 1999)

The evaluation of heel pain in children is often chal-
lenging. Unrevealing medical history and physical ex-
amination due to children’s limited communication
skills, along with developmental changes, make the
assessment and subsequent treatment of heel pain in
children different from that in adults. This review
summarizes the various causes of heel pain in chil-
dren, discusses an approach to diagnosis, and makes
suggestions for treatment. Table 1 shows several gen-
eral categories of problems that may cause rearfoot
pain in children.

Inflammatory Causes of Heel Pain

Traction Apophysitis: Sever’s Disease

Sever’s disease is a traction apophysitis of the Achilles
tendon insertion at the calcaneus.! It is characterized

*Submitted during third-year residency, Department of
Orthopaedic Surgery, University of California, San Diego,
Medical Center, 200 W Arbor Dr, San Diego, CA 92103-8894.

tStaff Surgeon, Intermountain Orthopaedics, St. Luke’s
Regional Medical Center, St. Luke’s Children’s Hospital,
Boise, ID.

fAssistant Professor, Department of Orthopaedic Sur-
gery, University of California, San Diego; Staff Surgeon,
Pediatric Orthopaedics and Scoliosis Medical Center, Chil-
dren’s Hospital, San Diego.

Volume 89 ¢ Number 2 ¢ February 1999

by local tenderness and swelling and affects active
children during the peak years of growth.>* Originally
thought to occur only in obese children, it is evident
that active, nonobese children are equally suscepti-
ble to Sever’s disease.® The exact cause has not been
elucidated. Multiple factors such as prolonged, repet-
itive activity, an imbalance between long-bone growth
and soft-tissue growth, and limited dorsiflexion are
thought to be contributors to the disease.’

Patients with Sever’s disease usually complain of
heel pain with weightbearing. The age at onset is
usually 10 to 12 years in boys and 8 to 10 years in
girls, a time of rapid growth; they have often begun
participation in sports.’ The traction apophysitis is
bilateral in over half of the patients.® Physical exami-
nation reveals tenderness at the posterior and superi-
or tip of the calcaneus. Subtle foot-alignment prob-
lems such as pronation, forefoot varus, and pes cavus
are present in about one-fourth of patients.” There is
usually mild equinus, with mild plantarflexion contrac-
ture (5° to 10°) and weak ankle dorsiflexor muscles.> 8

Sever’s disease is not confirmed by radiographs.
Fragmentation, sclerosis, and increased density of
the apophysis are seen radiographically both in chil-
dren with Sever’s disease and in children who have
no pain.? Radiographs serve to rule out other causes
of heel pain.
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Table 1. Causes of Heel Pain in Children

Condition Example(s)

Traction apophysitis Sever’s disease

Overuse syndromes Achilles tendinitis
Retrocalcaneal bursitis

Posterior tibial tendinitis

Enthesopathy Plantar fasciitis
Juvenile rheumatoid arthritis
Fractures Calcaneus
Talus
Cuboid
Stress fractures
Tumors Calcaneal cyst

Osteoid osteoma
Synovial sarcoma
Ewing’s sarcoma

Osteomyelitis
Tarsal coalition

Treatment of Sever’s disease involves lower-ex-
tremity stretching, particularly of the tendo Achillis,
ankle-dorsiflexion strengthening, and activity limita-
tions. Heel cups or lifts in footwear are helpful in
some cases. Symptoms resolve in 98% of patients
treated conservatively, and nearly all patients who are
athletes return to sports within 2 months.> Sever’s dis-
ease is not observed after age 15 years, around which
time the apophysis fuses.t

Overuse Syndromes

Children between 15 and 17 years of age generally
are susceptible to many overuse syndromes similar
to those found in adults. Achilles tendinitis is the
most common of these overuse syndromes.!? Retro-
calcaneal bursitis, which is characterized by inflam-
mation of the retrocalcaneal fat space anterior to the
tendon, may also be present.!! Tibialis posterior and
peroneal tendinitis are also common among older,
healthy children who are active in sports.1®

Treatment for overuse syndromes is usually pallia-
tive in both children and adults. A combination of ac-
tivity restriction, anti-inflammatory drugs, and shoe
modification is usually all that is necessary. In some
cases, immobilization with a short-leg walking cast
may be required.

Enthesopathy

Enthesopathy is inflammation of the cartilaginous at-
tachment of ligaments and tendons to bone and is
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commonly associated with juvenile-onset seronega-
tive spondyloarthropathy.!? The term “spondyloarthri-
tis” encompasses a group of interrelated syndromes
that include ankylosing spondylitis, Reiter’s syn-
drome, and other forms of arthritis that are not asso-
ciated with rheumatoid arthritis. These disorders
often have similar clinical presentation and are com-
monly associated with the genetic marker HLA-B27.13

Many different sites may be affected, with the
Achilles tendon and plantar fascia being common
sites for enthesopathy.!* > As in adults, pain in chil-
dren is often localized to the plantar medial surface
of the heel in cases of plantar fasciitis. It is most se-
vere during the first few steps after prolonged rest,
especially after sleeping, when the foot is in an equi-
nus position and the fascial tissue contracts. Radio-
graphs of children with seronegative spondyloarthri-
tis are marked by periostitis, severe osteopenia,
calcaneal erosions, and heel spurs.!*

As with many chronic inflammatory conditions,
the treatment for spondyloarthritis is nonoperative.
Activity modification, nonsteroidal anti-inflammatory
drugs, and heel-cord stretching are the primary forms
of treatment. Orthotic devices and well-fitting foot-
wear may be beneficial.

Juvenile Rheumatoid Arthritis

Juvenile rheumatoid arthritis in the rearfoot usually
affects children between 6 and 14 years of age.'® The
juvenile form of arthritis typically affects large, rather
than small, joints and is generally seronegative.'” No
genetic relationship is known for patients with this
disease.!® Three distinct forms of this type of arthritis
exist, but any form may involve the tibiotalar and
subtalar joints and cause heel pain.'® The systemic-
onset form (Still’s disease) is found in 10% of patients
and is marked by fever, rash, splenomegaly, tenosyn-
ovitis, myositis, and polyarticular arthritis. The poly-
articular form involves more than the four major
joints. The oligoarticular form is the most common
form and involves four or fewer joints.

The primary criteria for diagnosis of juvenile rheu-
matoid arthritis are persistent arthritis of one or
more joints for a period of more than 6 weeks and
the exclusion of other forms of childhood arthritis.
Small joints are more commonly involved in the pol-
yarticular and systemic-onset forms of juvenile rheu-
matoid arthritis. Involvement tends to be bilateral,
but not necessarily symmetrical.’é Patients with these
forms of this disease may present with involvement
of the tibiotalar or subtalar joints.

Radiographs at the first stage of the disease show
osteopenia at the metaphysis adjacent to the joint,
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soft-tissue swelling, and periosteal reaction. Cortical
erosion becomes evident in the intermediate stage,
along with joint-space narrowing. In the later stages,
there is joint ankylosis and deformity. Laboratory
evaluation is generally not helpful for diagnosis.
Tests for rheumatoid factor are usually negative, ex-
cept in the small subset of patients with the pol-
yarticular form. Antinuclear antibodies may be pres-
ent in the pauciarticular and polyarticular forms.'"19
The erythrocyte sedimentation rate is usually elevat-
ed in patients with this disease. High white blood cell
counts and anemia may be seen in patients with the
systemic form.

Nonsteroidal anti-inflammatory drugs are the main
form of treatment. Because there is no cure for this
disease, treatment is aimed at suppressing the activi-
ty of the disease. Progressive therapy with more po-
tent drugs such as gold salts, penicillamine, or steroids
may be used. Selective intra-articular injections with
steroid may be useful if done with fluoroscopic imag-
ing.16 Evaluation and management by a rheumatolo-
gist is essential for the care of patients with juvenile
rheumatoid arthritis.

Trauma

Fractures of the Calcaneus

Fractures of the calcaneus occur most commonly be-
tween 6 and 15 years of age.0 In children under 10
years, the fracture may result from jumping 2 or 3
feet from a couch or stairway.2! In adolescent pa-
tients, the fracture usually results from a more seri-
ous fall—an average of 14 feet, according to one
study.?! Fracture types are varied, but they may be
broadly divided into intra-articular and extra-articu-
lar fractures.?? Extra-articular fractures are twice as
common as intra-articular fractures,? and often
occur at the posterior subtalar joint.2! The elasticity
of the involved structures in the child and the subse-
quent remodeling of the bone make calcaneal frac-
tures in children less severe than in adults.

Patients who have calcaneal fractures may pre-
sent with a limp or they may refuse to walk. Cal-
caneal fractures are easily missed on initial radio-
graphs. The fracture lines are often subtle, with little
displacement.?* The best radiographic projections for
evaluating calcaneal fractures in children are the
axial (Harris) view, the oblique anteroposterior view,
and the lateral view. In children under 5 years of age,
an occult calcaneal fracture is known as “another
toddler’s fracture.” A radionuclide scan may be nec-
essary to confirm the diagnosis of an occult cal-
caneal fracture.® 26 In severe comminuted fractures
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of the calcaneus requiring open reduction and inter-
nal fixation, computed tomographic scans are useful
for surgical planning.’

Most patients with calcaneal fractures are treated
nonoperatively with immobilization and no weight-
bearing for several weeks. The prognosis for these
fractures, including those that are intra-articular, is
good.?! 28 Severely displaced, comminuted fractures
may require open reduction and internal fixation to
prevent deformity and post-traumatic arthritis in the
patient.

Fractures of the Talus

Fractures of the talus are rare in children.?> When
they are present, the injury most commonly is an
undisplaced fracture through the neck of the talus.?
The typical mechanism of injury is forced dorsiflex-
ion.?* The most important factor in the prognosis of
talar neck fractures is the development of avascular
necrosis. When the fracture is markedly displaced,
the risk of avascular necrosis is high. In older chil-
dren, fractures of the talar dome may occur, particu-
larly on the lateral side of the talus (Fig. 1). These
must be distinguished from osteochondritis disse-
cans, which occurs more frequently on the medial
side of the talar dome.3!

Treatment of talar neck fractures is usually non-
operative. Closed reduction, if necessary, is per-
formed, followed by immobilization in a long-leg
cast. Open reduction is indicated if reduction is unac-
ceptable, with greater than 5 mm of displacement
and greater than 5° of malalignment on the antero-
posterior view.3 32

Figure 1. A talar fracture in a 15-year-old girl is non-
displaced (arrow).
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Other Fractures of the Tarsus

Although far less common than calcaneal and talar
fractures, fractures of other bones in the tarsus may
occur and cause heel pain (Fig. 2). Occult fractures of
the cuboid and navicular must be considered in addi-
tion to calcaneal and talar fractures as the possible
cause of heel pain in children.24 3336 Treatment of
these fractures is usually nonoperative.

Stress Fractures of the Tarsus and Calcaneus

Stress fractures of the foot are less common in chil-
dren than in adults.?” The pediatric population at risk
is the skeletally maturing adolescent at the beginning
of intensive training for sports. Tarsal stress frac-
tures constitute about 2% of all stress fractures in
children.?® Symptoms of lower-extremity stress frac-
tures include pain with weightbearing, but with less
discomfort at rest than with a fracture resulting from
trauma. Tenderness is marked, but swelling is mini-
mal. Radiographs of stress fractures show periosteal
new callus formation at approximately 2 weeks. Scin-
tigraphy may be more sensitive than radiography, al-
lowing earlier diagnosis. Treatment involves a short
course (about 2 weeks) of protected weightbearing
in a short-leg cast.

Tumorous Conditions

Calcaneal Cyst (Unicameral Bone Cyst)

Cysts of the calcaneus are usually asymptomatic;
however, microfractures of the cyst wall may cause

Figure 2. A compression fracture of the cuboid in a 3-
year-old boy. There is sclerosis with an impaction de-
formity of the proximal end of the cuboid (arrow).
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pain.?* % Calcaneal cysts are usually located anterior-
ly and laterally, and contain little or no internal tra-
beculation. The cystic lucency may be expansile, and
is usually circumscribed by a thin sclerotic margin
(Fig. 3).4' A normal variant of the calcaneus may
mimic a similar lesion. However, the normal variant,
termed a “pseudocyst,” contains trabeculations and
is not circumscribed by a sclerotic border.* The
most common tumor of the rearfoot in children is the
unicameral bone cyst.?> ¥ Enchondromas, aneurys-
mal bone cysts, eosinophilic granulomas, osteoid os-
teomas, and intraosseous lipomas are also seen in
children, but they are uncommon.*-48

The treatment of calcaneal cysts is usually nonop-
erative. If the cyst is painful, activity modification
and application of a splint may be necessary. Al-
though percutaneous steroid injection is 75% to 96%
effective in treating unicameral bone cysts through-
out the body, unicameral bone cysts of the calcaneus
may not respond well to steroid injections.*- In a
study of six cases of unicameral bone cysts of the
calcaneus, both conservative therapy and steroid in-
jections had poor results, and all cases required

Figure 3. A unicameral bone cyst of the calcaneus in
a 13-year-old girl. Lateral radiograph (A) and com-
puted tomographic scan (B) show a lucent lesion with
little trabeculation.

Journal of the American Podiatric Medical Association



curettage and bone grafting for ultimate relief of
symptoms.’! Enchondromas, aneurysmal bone cysts,
eosinophilic granulomas, and intraosseous lipomas
may require open curettage and bone grafting.

Osteoid Osteoma

Almost 4% of all bone lesions in the first decade are
osteoid osteomas.?? Most lesions occur in the long
bones, but those in the foot tend to occur in the talar
neck.? Patients typically present with night pain that
is relieved by aspirin.*> 44 46,47 There may also be local
tenderness and soft-tissue swelling.

Radiographic examination reveals a tumor that is
round and usually less than 1 cm in diameter. When it
exceeds 2 cm, the lesion is termed an osteoblastoma.
Central calcification produces a characteristic nidus
surrounded by a radiodense border. Technetium bone
scans reveal characteristic features, with an intense
central uptake region surrounded by a lesser degree
of uptake. This double-density appearance on scintig-
raphy is characteristic of osteoid osteoma.

Treatment of osteoid osteoma is palliative with as-
pirin. There may be gastrointestinal upset, which can
complicate this treatment option. For recalcitrant
cases, surgical treatment may be warranted. Comput-
ed tomographic scans are useful for preoperative
planning of the surgical approach. Curettage and
bone grafting is curative.

Malignant Tumors of the Heel

Malignant bone tumors are extremely rare in the feet
of children.? Synovial sarcoma is the most common
malignant tumor of the foot.* % It arises from the lin-
ing of joints, tendons, and bursae, affecting the foot in
about 45% of cases. Ewing’s sarcoma is the most com-
mon primary bone tumor that affects the heel.4 5658
One-third to one-half of cases of Ewing’s sarcoma
found in the foot occur in the heel.5" % Ewing’s sarco-
ma is highly malignant. Treatment is usually with
wide surgical resection or amputation, combined with
chemotherapy.>

Infectious Causes of Heel Pain

Osteomyelitis

The early diagnosis of bone and joint infection in in-
fancy and childhood is important because extensive
growth plate and epiphyseal destruction may occur
relatively quickly. In addition to the extensive vascular
supply to the metaphysis, the growth plate contains
venous channels that allow for extension of infection
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from one area to the other by direct or retrograde
flow. The metaphyseal vessels are of low flow, allow-
ing for the deposit of bacterial organisms during sep-
tic episodes. This makes the hematogenous mode of
inoculation more common in infancy and childhood.

The most common cause of osteomyelitis of the
foot in children, though, is a puncture wound.® The
most common pathogens are Staphylococcus aureus
in toddlers and children, group B hemolytic strepto-
cocci in newborns, and meningococcus in infants. In
addition to Staphylococcus, Salmonella and pneumo-
coccus should be considered in patients with sickle
cell anemia. Pseudomonas is common in cases in-
volving puncture wounds through sneakers.%!

The calcaneus and talus are common sites when
hematogenous osteomyelitis occurs in the foot.>64
Osteomyelitis in the calcaneus tends to develop adja-
cent to the apophysis. As they heal, the lesions tend
to develop sclerotic margins, gradually ossify, and
disappear.% 66 Staphylococcal osteomyelitis has also
been reported in the calcaneus following needle pricks
performed to obtain blood from newborns.¢

Radiographically, the lesion appears as a well-de-
fined, round, lucent area that may be located either
centrally or peripherally in the bone (Fig. 4 A and B).
A radionuclide bone scan may be positive before ra-
diologic abnormalities appear (Fig. 4C). Blood and
bone cultures are both important for diagnosis and
for selection of antibiotics.

Treatment of osteomyelitis involves long-term in-
travenous antibiotics, usually for 6 weeks, and surgi-
cal drainage if necessary.® On rare occasions, antibi-
otic-impregnated polymethylmethacrylate implanted
into the debrided site may be necessary to eradicate
the offending organism.® The erythrocyte sedimenta-
tion rate and C-reactive protein are useful laboratory
tests for following the progress of treatment.% Bacte-
rial-sensitivity studies are helpful if an organism can
be identified.

Congenital Causes of Heel Pain

Tarsal Coalition

Tarsal coalition, also known as peroneal spastic flat-
foot, is an abnormal fusion of two or more indepen-
dent bones. Pain, rigidity, rearfoot valgus, peroneal
spasm, and loss of normal subtalar motion are com-
mon clinical findings associated with tarsal coali-
tion.” The union between the tarsal bones may be fi-
brous, cartilaginous, or bony. The most common
types of tarsal coalition are those that occur between
the calcaneus and the navicular, and those that occur
between the talus and the calcaneus. The cause of
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Figure 4. Hematogenous osteomyelitis of the talus
(A) and calcaneus (B) with lytic areas surrounded by
a sclerotic margin. C, Bone scan of calcaneal osteo-
myelitis.

tarsal coalition is unknown, but it is probably related
to a failure of normal segmentation.
Calcaneonavicular coalitions are the most com-
mon type of tarsal coalition and tend to occur at an
earlier age than talocalcaneal coalitions, usually be-
tween the ages of 8 and 12 years.> ™ In some cases,
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there may be an autosomal-dominant pattern, with
an equal sex distribution. Patients may be prone to
recurrent ankle sprains because of decreased subta-
lar motion. Calcaneonavicular coalitions are difficult
to see on standard anteroposterior and lateral radio-
graphs; a 46% oblique projection of the foot is usually
necessary for seeing the coalition. The calcaneus and
navicular do not normally articulate with each other.
The coalition may appear as a continuous bridge of
bone in which the edges of the bones approach each
other but have a small, lucent cleft between them.
Sclerosis of the edges of the these two facets is fre-
quently seen. Computed tomographic scans confirm
the diagnosis.™ 7

Talocalcaneal coalitions usually are seen in pa-
tients in the second decade of life, between the ages
of 12 and 16 years. A few cases show a heritable ten-
dency. Talocalcaneal coalition occurs more com-
monly in boys, with a ratio of 3:1 or 4:1. Up to half of
these cases are bilateral. In this type of coalition
there is a medial tethering of the talocalcaneal joint,
which causes a loss of the normal subtalar motion.
Standard anteroposterior and lateral radiographs do
not show the coalition well, although secondary
changes such as talar beaking may be present. A pos-
terior axial-oblique projection, which shows the cal-
caneus in the anteroposterior view and brings into
view the middle and posterior facets, provides a bet-
ter view of the talocalcaneal coalition. Axial comput-
ed tomographic scans confirm the diagnosis and are
important in defining the anatomy if surgery is con-
sidered (Fig. 5).

Many patients with talocalcaneal coalition im-
prove with activity modification or a period of cast
immobilization. In cases that remain symptomatic,
surgical resection of the bar with fat-graft interposi-
tion is a treatment option.”™ " This produces symp-
tomatic relief in two-thirds of patients. Subtalar fu-
sion or triple arthrodesis may be performed in cases
of failed resections.” Calcaneal osteotomy may be
necessary, as the rearfoot is often fixed in valgus
prior to surgery.

Summary

Heel pain in children is common. Unfortunately, ac-
curate diagnosis of the cause of the pain is often
challenging. Although the medical history continues
to be the cornerstone of the diagnosis, children may
complain of a limp or refuse to walk. A detailed phys-
ical examination provides further clues in reaching a
diagnosis, but adjunctive testing is frequently neces-
sary. The white blood cell count, erythrocyte sedi-
mentation rate, and C-reactive protein laboratory
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Figure 5. Talocalcaneal coalition in an 8-year-old
boy. A coronal computed tomographic scan shows
the bony union between the medial aspect of the
talus and the calcaneus.

tests provide indirect measures of infection. Plain ra-
diographs help rule out obvious fractures and tumors.
More often than in adults, a symptom of heel pain in
children may require scintigraphy, computed tomo-
graphic scans, and magnetic resonance imaging to
find the cause and make the diagnosis. Most cases of
heel pain in children respond to nonoperative thera-
py. Fractures, in particular, are treated much more
conservatively in children than in adults. Tumors
may require surgical intervention. The wide variety
of possible causes of heel pain in children makes this
problem a challenging one.
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