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Hematogenous septic arthritis after second degree burn and rational use

of antibiotics
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Abstract
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A 51-month-old female patient, who has meningomyelocele, presented with complaints of pain, fever, and inability to
move her left leg from the hip while receiving antibiotic treatment after a localized second degree burn (9%). Physical
findings, radiographic findings, and aspiration fluid from the hip joint were consistent with septic arthritis (SA). Methicillin-
sensitive staphylococcus aureus growth was observed in wound culture, blood culture and synovial fluid culture sent after
the operation. As the clinical condition of the patient with hematogenous spread was stable, treatment with ampicillin-
sulbactam was started. In burn patients, SA should be suspected in cases with fever and joint movement limitation, and it
should be predicted that infections related to the burn may be pathogenic for SA. A rational antibiotic approach should be
adopted in order to prevent resistance. Cases occurring after the development of large surface burns are available in the
literature, and our case is the first pediatric case to develop septic arthritis after small surface area burn.
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Introduction

The incidence of septic arthritis (SA) in children is 1-5 per
100,000 in developed countries [1]. SA is typically monoarticu-
lar, most commonly involved in the hip and knee joints, and its
prevalence is high at the ages <5 [1, 2]. SA can occur by three
different mechanisms: the spread of the pathogen through
the bloodstream, the spread through the neighborhood, or
the penetration of the infectious agent. The first mechanism
is the most frequently described mechanism in children [2].
While Kingella kingae causes 88% of osteomyelitis or septic
arthritis cases in 6-48 months old children, Staphylococcus au-
reus is often the cause in older children [3]. The majority of
childhood burns occur in children younger than 5 years old.
Scalds are the most common cause in this age group. Burn
wound infections are a serious problem as they delay epider-
mal maturation and lead to additional scar tissue formation.
Invasion of microorganisms into the tissue layers below the
dermis can also result in bacteremia, sepsis, and multiple or-
gan dysfunction syndrome. The most common causative mi-
croorganisms are Staphylococcus aureus and Pseudomonas
aeruginosa [4]. Here, we present a case of septic arthritis of

the hip that developed after a second degree burn.
Case

A 51-month-old female patient, who was followed up with a
diagnosis of meningomyelocele, was admitted to the pediat-
rics outpatient clinic with a fever of 38 degrees and above for
two days, and a second degree burn developed after she fell
asleep by leaning her left leg against the heater. In the physical
examination of the patient who did not have any other symp-
toms, there were three 2x5 cm wide hyperemic burn scars
with yellow pus on the lateral region of the left leg. In the
blood tests of the patient, White Blood Cell (WBC) was 15.6 h
x1073/ul, Neutrophil count (NEU) was 9.7 h x1073/ul, C-Reac-
tive Protein (CRP) was 20 mg/l and Methicillin-sensitive Staph-
ylococcus aureus growth was observed in wound culture. The
wound was debrided by plastic surgeon and 80 mg/kg/day
oral amoxicillin-clavulanate was started. In the follow-ups, it
was observed that the redness of the burn scar regressed.

The patient reapplied on the 14th day of antibiotic treatment
with complaints of fever, inability to move her left leg from
the hip, and pain. On physical examination, there was limited
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range of motion in the left hip. Laboratory examinations re-
vealed WBC 19.3 x1073/ul, NEU 13.6 x1073/ul, CRP 47 mg/I,
and erythrocyte sedimentation rate (ESR) 41 mm/min. The left
femur appeared dislocated on direct radiography (Figure 1).
In Magnetic Resonance (MR) imaging taken with the initial di-
agnosis of septic arthritis, it was noted that the femoral head
was dislocated from the acetabulum and was located superi-
orly and anteriorly. Widespread effusion and edema were ob-
served in the surrounding muscles and joints. No bone mar-
row edema was detected (Figure 2). Repeated assays 6 hours
later showed a doubling of acute phase reactants (APR) (CRP
84 mg/l ESR 98 mm/min). The patient was operated by ortho-
pedics with the diagnosis of SA, and seropurulent fluid was
drained from the joint space. 1-2 polymorph-nucleated leuko-
cytes and many gram (+) positive cocci were found in the fluid
sent from the joint space. The patient was started on 200 mg/
kg ampicillin-sulbactam. Methicillin-sensitive staphylococcus
aerus was seen in the blood culture sent before antibiotics
and in the culture sent from the joint space, and was sensi-
tive to ampicillin-sulbactam. Transthoracic echocardiography
was performed to exclude the diagnosis of bacterial endocar-
ditis, which may lead to hematogenous spread of the infec-
tion to the hip joint; no abnormality was detected. After 14
days of ampicillin-sulbactam treatment was completed, CRP
decreased to 3 mg/L and ESR to 71 mm/min. The patient was
discharged with high-dose amoxicillin-clavunate therapy. Oral
treatment was continued for another 3 weeks until the sedi-
mentation returned to the normal range. The patient received
a total of 5 weeks of antibiotic therapy. Complete recovery
was seen in the control MR imaging. SA, one of the rare com-
plications associated with burns, was encountered in this case
and was treated with ampicillin-sulbactam; we wanted to
share this extraordinary case.
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Figure 1: Hip AP X-ray shows that the femoral head (arrow) is dislocated to the
superposterior of the acetabular fossa (asterisk) on the left.

Figure 2: Axial fat-suppressed T2-weighted MRI shows a superposterior dis-
location of the left femoral head (arrowhead) and a marked increase in fluid
(arrows) in the joint.

Table 1: Comparison of cases with septic arthritis after burns in the literature.

Kim et al. Smoot et al. Our case
15 months / 51 months/
Age/gender 11 years/male female female
0, 0, H
Burn percent- %53 / face, neck, back, %28 / extremity, %9 Jextrem-
age/Region flanks and left upper and abdomen and ity
lower extremities lower back
. Tenderness in the lower | Resistance to hip | . Limitation
Findings R in leg move-
abdomen and pelvis movement
ment
MRSA, Enterococcus,
Acinetobacter baumanii,
Wound culture Enterobacter, Proteus and X MSSA
Pseudomonas
Synovial fluid Klebsiella X MSSA
culture
Aerobic blood Klebsiella Staphylococcus MSSA
culture aureus
Treatment Imipenem Tetracycline Oxacillin Ampicillin-
sulbactam
Risk factors Inten5|\{e care édmlssmn, X Meningomy-
intubation elocele

MRSA: methicillin-resistant staphylococcus aureus
MSSA: methicillin-susceptible staphylococcus aureus

Discussion

SA is an infection with an increasing frequency in pediatric pa-
tients. SA should be carefully evaluated, diagnosed and treat-
ed to avoid devastating sequelae [2]. There are few reported
cases of septic hip arthritis in burn patients [5, 6]. These cases
are the cases after the development of large surface burns,
and our case is the first case to develop septic arthritis after
small surface area burns.

The hip is the most common site of septic arthritis in children
[6]. The pathophysiology of septic arthritis of the hip is related
to whether it occurs hematogenously or directly, and whether
there is concomitant immunosuppression or bone-joint dis-
ease. Burn creates a relative immunosuppression state in pa-
tients [5, 6]. Blood flow in metaphyseal plaques tends to be
slowed in small terminal vessels. This dynamic allows bacteria
to accumulate in areas where there are few reticuloendothe-
lial cells to fight them. Thus, it provides the infrastructure for
the formation of hematogenous disseminated osteomyelitis
in the end regions of the long bones; osteomyelitis in these
regions can also progress to SA [5].

A laboratory panel, including CRP, ESR, blood cultures, com-
plete blood count, should be requested in any patient with
suspected SA. It has been shown that the sensitivity of ESR
and CRP elevation is 98% for diagnosing acute bone and joint
infections. In these cases, only 20% to 40% growth was de-
tected in blood cultures [1]. It is also important to consider
the acute time frame in which CRP responds to inflammation.
A high CRP can be detected in the first 6-8 hours of infection,
with a doubling time of 8 hours. Therefore, if no increase in
CRP is noted 6-8 hours after the first measurement, the risk
of SA is low. CRP levels may initially increase after surgery, but
are expected to decrease by approximately 50% after 1 or 2
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days after satisfactory irrigation and debridement. ESR level
normalizes 2 to 3 weeks after an inflammatory event, while
CRP should return to normal within 3 to 8 days [1]. In our case,
it was observed that the CRP value obtained 6 hours after the
first laboratory results doubled and returned to normal in a
short time after the operation.

In SA, it is accepted that initial antibiotic therapy should be
started empirically to cover pathogens potentially respon-
sible for these infections by age group. In cases with suspect-
ed methicillin-resistant Staphylococcus aureus or post-burn
Pseudomonas aeruginosa, broad-spectrum empirical antibi-
otic therapy is recommended [2, 4, 5]. However, there is no
consensus on which molecule(s) should be used in various
countries. This lack of consensus is mostly due to different
antibiotic-resistant microorganisms in different parts of the
world. Antibiotic selection should be individualized to include
microbial profiles of different regions, taking into account the
patient’s age and clinical condition [2]. Although our case has
a history of burn wound, it has the feature of being treated
by responding to ampicillin-sulbactam, which has a relatively
narrow spectrum.

SA requires rapid anti-infective therapy, starting with intra-
venous antibiotics and then switching to oral antibiotics to
prevent complications. However, there is no consensus on the
duration of antibiotics and when to switch to oral therapy. In
general, it is recommended to switch to oral therapy after sev-
eral weeks of intravenous antibiotic therapy, when healing is
nearly achieved [2].

As a result, in burn patients with fever and joint movement
limitation, the initial diagnosis of SA should be considered
and it should be predicted that infections due to burns may
be pathogenic for SA. In the selection of antibiotics, a rational
antibiotic approach should be adopted in order to prevent the
development of resistance.
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