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Introduction

Osteomyelitis is defined as inflammation of the bone with
subsequent bone destruction [1]. Osteomyelitis in children has been
a diagnostic challenge for decades. Hematogenous osteomyelitis
presents clinically versatile, depending on age and causative organism.
Historically osteomyelitis has been classified by pathogenesis and
duration. Osteomyelitis in children is primary of haematogenous
origin [2-5] and was thought to originate from the metaphysis of
long bones due to low blood flow in end capillaries [6]. Metaphyseal
vessels are open ended towards the physis (growth plate) in long
bones. Therefore Stephen RFE et al. [7] suggested the junctions
between epiphysis and metaphysis to be the origin of infection in
acute osteomyelitis. Time between onset of symptoms and confirmed
diagnosis defines acute (within 14 days), subacute (within 3 months)
and chronic osteomyelitis (more than 3 months) [8, 9].

Osteomyelitis in children most often originates from long bones,
the lower extremities being the most common site, distributed as
femur (23-29%), tibia (19-26%) and fibula (4-10%) [5, 9].

Fractures and bony malignancies as Ewing’s sarcoma are
important differential diagnoses to rule out during initial assesment.
Complications of untreated osteomyelitis in children are septic
arthritis, growth retardation due to damage to the physis, bone
deformation, angular deformity, septicemia, organ failure and death
5, 10, 11].

Diagnostics

The diagnostic process is multimodal. Both biochemistry and
image modalities are required to support the diagnosis sufficiently.
Especially imaging modalities has evolved over recent years enabling
detailed information on infection status. [3]

A systematic review on acute heamatogenous osteomyelitis
[8] showed elevated C-reactive protein (CRP) in 80.5% of children
on admission on presentation, 91% had raised Erythrocyte
Sedimentation Rate (ESR) and 35.9% had leukocytosis. Pdakonen
M. et al evaluated inflammatory markers in 265 children with septic
arthritis, osteomyelitis or both. They found sensitivity of ESR and CRP
to be 94% and 95% respectively. Raised CRP and ESR simultaneously
have a sensitivity of 98% for osteoarticular infection [12]. CRP has
short half-life and is inexpensive which makes it useful for monitoring
treatment [8, 9].

Subacute osteomyelitis presents with mild symptoms and often
no positive laboratory findings [13]. Several studies [13, 14] have
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presented case series of subacute osteomyelitis in children, with low
sensitivities of CRP, ESR and leukocytes.

Standard radiographs have differential diagnostic value, whereas
early diagnosis of infection is dependent on more dynamic image
modalities. Visible infection on plain radiographs is seen two to three
weeks after onset of symptoms [9].

Magnetic resonance imaging (MRI) is the preferred modality for
detecting primary focus of infection and it can be helpful in planning
surgery. Several studies have documented sensitivity of 82-100% and
specificity of 75-99% [10, 15]

Ultra Sonography can reveal subperiosteal changes, evaluate
soft tissue and joint effusion and hence have a role in supporting the
diagnosis [5].

Bone scans can be useful in multifocal disease and when no clear
origin of infection has been found. In neonates specificity is lower
due to higher rate of false negative scans [5, 8]. In a recent study,
white blood cell scintigraphy was found convincing in detecting post
traumatic osteomyelitis [16] Another study reported sensitivity of 79%
and a specificity of 97% in detecting fracture related bony infection in
peripheral bones [17].

Microbiology and Antibiotics

Staphylococcus  Aureus,  streptococcus and  gram-negative
organisms are primary causative organisms in young children [8].
In recent years the facultative anaerobic Gram-negative bacillus
Kingella Kingae has been recognized as among the most common
pathogen in children between six months and four years of age with
haematogenous osteomyelitis [4, 6]. Several published case series
includes patients, in which no bacteriological causative organism is
identified by microbiological tests on blood, pus or bone biopsy [11,
18].

Antibiotic treatment regimes of acute osteomyelitis in children
have historically been 4-6 weeks in total [3, 5]. Two systematic
reviews find short intravenous course (3-4 days) followed by 3 weeks
of oral therapy as effective as longer intravenous treatment regimes,
in uncomplicated cases of acute osteomyelitis.[8, 19] A recent open
review concludes that definite guidelines for treatment length and
route of administration are yet to be established [4].

Initial empirical treatment, if prevalence of Methicillin Sensitive
Staphylococcus Aureus (MSSA) >90%, is in several studies
recommended as short course intravenous antistaphylococcal
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penicillin. Benzylpenicillin/cephalosporin is added if patient is
not immunized against Haemophilus Influenzae. When clinical
improvement and lowered inflammatory markers treatment is
finished by oral regime 3-4 weeks [3-5, 8]. In Methicillin Resistant
Staphylococcus Aureus (MRSA) endemic areas, prevalence >10% in
community Clindamycin or Vancomycin are recommended [3, 9].

Case Presentation

A nine year old boy was referred to our outpatient clinic from the
general practitioner, with plain radiographic findings suspicious of
bony malignancy in left proximal fibula (Figure 1). The patient was
otherwise healthy and had followed standard Danish children vaccine
program.

Figure 1. Primary plain x-ray when patient was admitted to our department showing
isolated process in left proximal fibula.

The boy had 4 weeks lasting constant pain in proximal fibula of
the left leg. There had been a minor contusion to the left knee prior to
onset of pain. There had been no fewer, swelling or redness of the left
leg at any time during period of pain.

Physical examination revealed slim inconspicuously looking legs
with no difference between sides. Inspection showed no difference
between healthy and affected leg. Palpation of the proximal fibula was
painful.

Left leg movement was free and painless, and the neurovascular
status was normal. X-ray and subsequently magnetic resonance
scanning and computed tomography scan showed large sequester
in the left proximal fibula (Figure 3), arising suspicion of sub-acute
osteomyelitis. Blood sample inflammatory makers was all within
normal range and there were no systemic signs of infection.

The sequester in left fibula was surgically removed with additional
decortication above affected bone and clearing of the bone marrow
canal. A Gentamicin implant was placed in the bone defect. The
pathologic bone was microscopically evaluated and cultured. Cultures
were all negative, microscopy showed no signs of acute or chronic
inflammation. Morphology was found suspicious of osteofibrous
dysplasia. Subsequent multidisciplinary team conference, at Aarhus
University Hospital concluded that radiographic material and
history suggested subacute osteomyelitis. Osteofibrous dysplasia and
malignancy were excluded.

The patient underwent 14 days intravenous treatment
postoperatively, with benzylpenicillin and dicloxacillin. After
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discharge treatment was completed with 4 weeks of per oral
dicloxacillin. Amoxycillin/ Clauvulanic acid was primary per oral
choice, but was stopped due to allergic skin reaction presenting within
five days. Throughout the treatment period all blood tests were within
normal range.

At three month follow up, the patient had recovered and had
complete remission of pain. Radiographs showed healing in the defect

area (Figure 2).

Figure 2. Plain radiographs three months after surgery showed healing around bony
defect in proximal fibula.

Figure 3. Magnetic resonance image prior to sugery, showing sequestra in left
proximal fibula.

Discussion

In the presented case, a multidisciplinary team discussed
paraclinical findings and sustained subacute osteomyelitis as tentative
diagnosis, although blood samples had been normal and there were
no sign of inflammation in sequestral bone biopsies. In a retrospective
study with 121 children diagnosed with acute haematogenous
osteomyelitis, sensitivity of blood culture was 32.4% and sensitivity
of biopsy culture was 46.6%. In this study 16.5% of patients included
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underwent surgery [11] Several studies suggest that surgery is reserved
for those not responding to standard treatment, but may provide early
microbiological diagnose and accelerate patient recovery [3-5]

The patient of this case was offered surgery and subsequently
antibiotic therapy. The clinical follow up showed full recovery and
remission of symptoms. Inflammatory markers, CRP, leukocytes
and ESR was unchanged and within normal range. As pointed out
in several studies [3, 4, 8, 20] there are no definite guidelines or
clear consensus for assessment and treatment strategy for acute or
especially subacute osteomyelitis in children. In this case treatment
for suspected osteomyelitis was effectuated without final radiographic
or microbiological diagnosis. Total remission of symptoms was seen
within the first week after surgery, and there were no clinical sign of
infection local or systemic.

The results of this treatment strategy were early recovery and
minimal delay due to further diagnostic processes.

Bone abscess representing subacute osteomyelitis can clinically
and radiographically mimic bony malignant tumors, being and
important differential diagnosis [21]. Dhanoa A. et al. [20] presented
six cases, including one child and three adolescents, with initial
suspicion of bony malignancy. All cases where diagnosed with subacute
osteomyelitis, confirmed by histopathological exam of needle biopsies
and microbiological test. The diagnostic process represents a potential
delay in relevant treatment of subacute osteomyelitis, and has been
described as a clinical and diagnostic challenge [13, 20].

Our patient underwent surgical removal and in total 6 weeks
of antibiotic treatment, although no microbiological diagnosis was
obtained and biopsy showed no clear sign of osteomyelitis. For
subacute osteomyelitis we recommend short antibiotic therapy,
initial intravenously and shift to oral therapy guided primarily
on clinical remission rather than laboratory testing. In cases with
radiographically well defined abscesses, surgically debridement and
cleansing of affected bone might support faster recovery and shorter
antibiotic treatment regimes.

Further studies are needed to define and test diagnostic algorithms
to support clinical decision making and minimize diagnostic delay.
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