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ARTICLE INFO ABSTRACT

Arﬁclf? history: Calcaneal osteomyelitis is an uncommon, but clinically important emergent condition in the differential
Received 16 August 2019 of the limping child. Early recognition is paramount to prevent complications from delayed diagnosis like
Received in revised form 22 August 2019 formation of periosteal abscesses or growth plate injury. The diagnosis of pediatric osteoarticular infec-

Accepted 24 August 2019 tion relies on a combination of clinical exam, imaging and inflammatory markers. Erythrocyte sedation

rate (ESR) and C-reactive protein (CRP) have reported sensitivities for osteomyelitis of 94% and 95%,
respectively. However, clinicians should be aware that certain clinical factors can decrease the reliability

g‘;{g‘:ﬁ;‘i’s‘;litis of inflammatory markers in this pediatric condition. Location of infection in small bones like the calca-
Pediatric neus can lead to significantly lower sensitivities than in long bones. Pretreatment with antibiotics prior
Calcaneus presentation can also decrease the reliability of ESR and CRP. In this case, we highlight two unique clinical
Inflammatory markers factors that diminish the sensitivity of commonly used inflammatory markers in the diagnosis of pedi-
Kingella kingae atric osteomyelitis.
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1. Introduction like the calcaneus. This case illustrates the indolent nature of K.

kingae osteomyelitis, the difficulty of establishing an early diagno-
Osteomyelitis is a relatively common infection in the pediatric sis, and the limitations of inflammatory markers.

population, with an incidence up to 13 per 100,000 children in
developed countries [1]. Although osteomyelitis is a disease most
commonly affecting long bones, calcaneal infections make up
approximately 8% of pediatric infections [2]. Kingella kingae, a
microbe found in the flora of the oropharynx, has recently been
identified as an increasingly prevalent pathogen in pediatric
osteoarticular infections [3,4]. The diagnosis of K. kingae osteoartic-
ular infections in children is often delayed, with an average of 5 to
21 days from symptom onset until diagnosis [5]. Traditionally,
inflammatory markers such as ESR and CRP are thought to be reli-
able screening markers for osteomyelitis, given their high sensitiv-
ity. The sensitivity of these laboratory values, however, can be
significantly decreased in osteoarticular infections of small bones

2. Case report

A 12-month-old male presented to the emergency department
with his mother for right heel pain and limping for 10 days. Nine
days prior, the patient was diagnosed with cellulitis and started
on oral clindamycin and ibuprofen. Since that time, the patient’s
pain and limping worsened. The patient’s mother denied any
recent trauma or puncture wounds. She endorsed the child had a
fever 2 weeks prior that was treated with acetaminophen. On
day of presentation, the patient had symptoms of an upper respira-
tory infection (URI). He had met appropriate developmental mile-
stones and was up to date with recommended vaccinations.

On exam, vitals were within normal limits. He was alert and in
e . . - no distress. Musculoskeletal exam revealed exquisite tenderness
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https://doi.org/10.1016/j.ajem.2019.158416
0735-6757/Published by Elsevier Inc.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2019.158416&domain=pdf
https://doi.org/10.1016/j.ajem.2019.158416
mailto:jared.ingersoll@usuhs.edu
https://doi.org/10.1016/j.ajem.2019.158416
http://www.sciencedirect.com/science/journal/07356757
http://www.elsevier.com/locate/ajem

2119.e4

J. Ingersoll et al./American Journal of Emergency Medicine 37 (2019) 2119.e3-2119.e5

Image 1. Radiograph on day of ED presentation (left) and radiograph on day 22 after surgical debridement (right).

Image 2. T1 weighted MRI of the right foot with hypointense signal in the posterior
calcaneus.

(Image 1). The patient was started on empiric intravenous cefa-
zolin and admitted to the hospital for MRI of the right foot, given
the concerning physical exam findings. Magnetic Resonance Imag-
ing (MRI) showed a hypointense signal on T1 weighted imaging
within the calcaneus, consistent with osteomyelitis (Image 2). Kin-
gella kingae grew from intraoperative bone culture. The patient was
treated with IV cefazolin and washed out by orthopedics in the
operating room. He was subsequently transitioned to oral amoxi-
cillin and sent home. His limp resolved in a few weeks after dis-
charge and he has had no known complications one year after
discharge.

3. Discussion

The most common presenting complaint of calcaneal
osteomyelitis is a painful foot with a limp, progressing in severity
to avoidance of walking [6]. These patients are often not ill-
appearing and may only present with vague URI or diarrheal ill-
nesses. Similar to our patient, only 22% of pediatric patients with
calcaneal osteomyelitis present with a fever >38 °C [3]. There is
rarely a history of preceding fall or injury, suggesting hematoge-
nous spread as the most likely source of infection [3,4]. Inflamma-
tory markers such as ESR and CRP have been shown to be highly
sensitive laboratory findings in pediatric osteoarticular infections.
In one large study, ESR and CRP were found to be elevated in
94% and 95% of patients, respectively. When used together within
the first 3 days of infection, 98% of patients had at least one marker

elevated [7]. ESR peaks at 3 days and remains elevated for up to
3 weeks, while CRP peaks at 2 days and returns to normal at one
week [7-9]. In contrast, WBC count has been shown to be elevated
in only a minority of patients with active infection [8,10]. Despite
the reported utility of ESR and CRP, there are important limitations
to consider in pediatric osteoarticular infections. The sensitivities
of these inflammatory markers decrease in smaller bone infections
like calcaneal osteomyelitis with reported sensitivities between 81
and 95% and 47-77% respectively [3,6,11]. Calcaneal osteomyelitis
due to K. kingae has been shown to independently lead to lower
CRP sensitivity [5]. Children being treated with antibiotics prior
to presentation can also decrease inflammatory marker levels
(10). This is pertinent as our patient had been on a course of clin-
damycin for over one week prior to presentation. Despite the lim-
itations of inflammatory markers in this case, MRI was able to
establish the diagnosis. MRI has been noted to be 100% diagnostic
in comparison to X-rays, which were between 14%-71.4% diagnos-
tic [12].

4. Conclusion

This case highlights that prior antibiotic use and small bone
location can diminish inflammatory marker sensitivity in the eval-
uation of pediatric osteoarticular infections. Despite normal ESR
and CRP levels, a high clinical index of suspicion based on history
and physical exam led to definitive imaging. MRI serves as a highly
sensitive imaging modality for osteoarticular infections in scenar-
ios where diagnostic uncertainty exists.
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