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INTRODUCTION
Osteomyelitis is an infection localized to bone. It is usually
caused by microorganisms (predominantly bacteria)
that enter the bone hematogenously. Other pathogenic
mechanisms include direct inoculation (usually traumatic,
but also surgical) or local invasion from a contiguous
infection (e.g., cellulitis, sinusitis, periodontal disease).
Other risk factors for non-hematogenous osteomyelitis
include open fractures that require surgical reduction,
implanted orthopedic hardware (such as pins or screws),
and puncture wounds.
The incidence of osteomyelitis varies geographically. As
summarized in a 2012 systematic review and meta-analysis
that included >12,000 patients, the incidence ranged from
approximately 1 in 5,000 to 7,700 children in developed
countries and 1 in 500 to 2,300 children in developing
countries (1). Some countries have noted a decrease in
the incidence over time, whereas others, including the
United States, have noted an increase, particularly with the
emergence of community-associated methicillin-resistant
Staphylococcus aureus. With that being said, pediatric
hematogenous osteomyelitis has been documented to
initially establish in the metaphyseal region of tubular
bones, beginning as a metaphysitis following seeding by
bacteria. After performing a review of the literature, there
is no documented incidence of pediatric hematogenous
osteomyelitis in the small bones of the foot making this
condition extremely rare (2,3).
Hematogenous osteomyelitis is more common in
children than in adults. Boys are affected nearly twice as
often as girls. More than one-half of the pediatric cases occur
in children younger than years and one-quarter in children
younger than 2 years. However, osteomyelitis is uncommon
in young infants (<4 months) without underlying risk factors.
Risk factors for hematogenous osteomyelitis in
older infants and children include sickle cell disease,
immunodeficiency disorders, such as chronic granulomatous
disease, sepsis, minor trauma coincident with bacteremia,
and indwelling vascular catheters, including hemodialysis
catheters. The case below highlights the importance of
developing a differential diagnosis, accepting the diagnosis,

quickly providing treatment, making appropriate consultation,
and devising a long-term treatment plan (4-6).

CASE STUDY
A 14-year-old female presented to an outpatient office with
a chief complaint of right foot pain and swelling. There
was no history of trauma and her medical history was
unremarkable, with the exception of obesity. On physical
examination, the vital signs were all normal including oral
temperature. She had diffuse pain and mild edema over the
dorsal navicular region with decreased subtalar joint and
MTJ range of motion. She did not present with erythema,
increased warmth, or any open lesions.
The laboratory
results were white blood count (WBC) 8,300 per microliter,
erythrocyte sedimentation rate (ESR) 11 mm/hour, and
antinuclear antibodies (ANA) 1.8.
Radiographs showed a lytic lesion of the navicular
with breaking of the dorsal cortex (Figure 1). Magnetic
resonance imaging (MRI) showed decreased signal intensity
on the T1-weighted image and increased signal intensity on
the T2-weighted image of the entire navicular (Figure 2 and
Figure 3). One can also see significant cortical breaking of
the navicular on the frontal image (Figure 4).
The patient was brought to the operating room for bone
biopsy and bone culture, and then for debridement. The biopsy
result revealed acute and chronic osteomyelitis. The bone
culture results were negative for both specimens. Specimens
were then sent to the Armed Forces Institute of Pathology

Figure 1. Radiograph demonstrating osteolysis of the navicular.
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Figure 2. Magnetic resonance image showing decreased signal
intensity within the navicular.

Figure 3. Increased signal within the entire navicular is evident.

Figure 5. Postoperative radiograph after debridement of the navicular and
packing with autogenous calcaneal bone graft.
Figure 4. Frontal view of the navicular shows significant cortical
breaking.

for a second opinion. The results of those specimens revealed
cystic osteomyelitis with exclusion of hemoglobinopathy
indicated. The patient then received further testing for sickle
cell trait, which was positive. Debridement and packing with
autogenous bone graft was performed during her second
operation (Figures 5-7). Infectious disease was consulted and
the patient was placed on intravenous Ancef for 6 weeks (1
gm every 8 hours).
At 3 years postoperative, the patient returned to the
office with a report of pain and swelling in her contralateral
(left) midfoot of 3 weeks duration. Her clinical examination
was very similar to the presentation on her right foot prior
to her surgery. She had pain and mild localized edema over
the dorsal navicular and medial cuneiform. There was no
erythema, ecchymosis, or increased warmth. Radiographs
and MRI showed lytic lesions and cortical breaking of the

Figure 6. Appearance at 1 year postoperative.
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Figure 7. Radiographic appearance at 3 years postoperative.

Figure 8. Radiograph showing osteolysis of the
navicular.

Figure 9. Magnetic resonance imaging showing cortical breaking of
the navicular and medial cuneiform.

medial cuneiform and navicular (Figure 8 and Figure 9.
Prior to her return, she had been diagnosed with diabetes
mellitus and Syndrome X, a metabolic syndrome caused
by insulin resistance. The syndrome is characterized by
a decrease in insulin receptor sites, which causes excess
glucose to be transported to the liver and turned to fat. She
also had tested positive for sickle cell trait and had a positive
ANA. Her laboratory results were WBC 7.1 per microliter
and ESR 9 mm/hour.
The patient was taken to surgery for bone biopsy,
culture, debridement, and bone grafting of the left foot
(Figures 10-12).
In conclusion, the diagnosis of pediatric hematogenous
osteomyelitis is determined by an array of clinical features
suggestive of bone infection, typically MRI with abnormalities
characteristic of osteomyelitis, a positive microbiological
or histopathological specimen, and a positive response
after empiric antimicrobial therapy has been initiated. The
diagnosis is often unclear at the initial evaluation; therefore
one should have a high index of suspicion as well as close
monitoring of the clinical course. This is key to establishing

Figure 10. Immediate postoperative appearance,
left foot.

the diagnosis. A podiatric surgeon should be consulted
as early as possible in the evaluation to assist in obtaining
specimens for culture and histopathology followed by swift
Infectious Disease consultation for intravenous therapy
management. The incidence of pediatric hematogenous
osteomyelitis in long bones is well-documented in the
literature. However, there is no documented incidence of
pediatric hematogenous osteomyelitis in the small bones
of the foot making this condition extremely rare. Further
research into this topic to gain this insight is warranted.
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Figure 11. Radiographic appearance 6 weeks
after debridement and packing with autogenous
calcaneal bone graft.

Figure 12. Appearance
postoperative.
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