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Background

Septic arthritis is responsible for 827 percent of
monoarticular arthritis cases with a mortality rate of 11% in
culture-positive patients (1). Failure to diagnose septic
arthritis in a timely fashion will result in irreversible joint
damage, leg length discrepancy (LLD), osteomyelitis, and
pathological fractures (2). A false diagnosis, on the other
hand, will subject the patient to unnecessary invasive
procedures. Therefore, efforts have been focused on making
an early and accurate diagnosis and prompt treatment.

Kocher et al. proposed a scoring system by which one
could differentiate between pediatric septic arthritis and
transient synovitis. Kocher’s criteria, which are still
commonly used to diagnose septic arthritis, include non-
weight bearing on the affected limb, erythrocyte
sedimentation rate (ESR) > 40 mm/hour, temperature
> 38.5 °C, and white cell count (WCC) > 12 x 10’ per ml. With
all four criteria present, there is a 99.6% probability of septic
arthritis (3). However, diagnosing a septic joint is not as
straightforward when two or three criteria are present or in
neonates where the absence of all four criteria does not rule
out septic arthritis (4). Attempts have been made in order to
increase Kocher's criteria sensitivity; some authors added C-
reactive protein (CRP) levels to the scoring system (3, 5).
When septic arthritis is highly suspected, diagnostic
arthrocentesis is usually performed to test the synovial fluid
(SF) using Gram staining, culture, and cytology. Li et al.
reported that a combination of SF white blood cell (WBC)
count and blood ESR and CRP levels could achieve 100%
sensitivity for the diagnosis of septic arthritis, though the
specificity was only 24% (6).

The current diagnostic approach has several
limitations. In suspected septic arthritis, timely diagnosis
is critical and the clinician ought to act before joint
destruction begins. Therefore, SF analysis, which can take
hours to be completed even in the most experienced
centers, cannot be relied upon. Also, the SF Gram stain has
a low sensitivity (7). Even the widely-used Kocher's criteria
have their own drawbacks and their predicted probability
varies in different studies, populations, and centers (3, 5, 8-10).
This is why in most centers, clinicians rely on a
combination of symptoms, physical examination, and lab
results when faced with suspected septic arthritis.

Leukocyte esterase (LE) strip test is routinely used to
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detect the presence of WBCs in the urine and to diagnose
urinary tract infections (UTIs). More recent studies have
expanded the use of the LE strip to detect other infections
such as pleural effusion and amniotic fluid infections. It
can detect the presence of both intact and lysed WBCs (11).
LE strip is an inexpensive test and the result can be
available as fast as within two minutes. The color on the
strip is compared to the chart provided by the
manufacturer and the results are described qualitatively
as negative to (+++) (12).

Two studies have investigated the role of LE strip in the
diagnosis of periprosthetic joint infections (PJIs) and
reported high positive predictive values with a (++) or
(+++) result (13, 14). In another study, Colvin et al. showed
that negative predictive value of LE strip test was as high as
100% in infection of both native and periprosthetic joints
in adults (12). This was the first study to investigate the
role of the LE strip test in diagnosing pediatric septic
arthritis. There is also a paucity of literature on reaction of
LE strip test to non-infected SF.

Mortazavi et al. have recently performed an
investigation on the characteristics of the LE strip test in
diagnosing pediatric septic arthritis. They also evaluated
test characteristics in non-septic SF. In their study, they have
tested SF of 25 cases with suspected septic arthritis in their
center with LE strip test and with the test being fast, easy,
and cheap with sensitivity of 100% and also a negative
predictive value of 100%, a high specificity of 86%, and a
positive predictive value of 95%, they have concluded that LE
strip test can be used as a reliable tool in addition to other
criteria in early diagnosis of septic arthritis in children (15).

Discussion

Unfortunately, there are no universally-accepted
criteria for diagnosing pediatric septic arthritis. Based on
previous studies, Mortazavi et al. determined criteria for
septic arthritis in their study as follows: positive SF
culture, finding bacteria in SF smear, or SF WBC count
more than 50000 cell/mm?® (15). Before this study, there
were few studies in the literature that considered the
presence of obvious purulent SF as a criterion for septic
arthritis. The authors have mentioned that due to the high
prevalence of antibiotic-treated patients in a referral
hospital, they would have missed many patients with the
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conventional criteria. In their patient population, 18 out of
19 children underwent an arthrotomy based on obvious
pus coming out of the joint at the time of arthrocentesis
and 1based on positive bacterial smear.

The aforementioned study has also raised a question
about the actual cut-off for CRP, and especially SF WBC in
children with suspected septic arthritis. Previous studies
have shown that SF WBC more than 50000 cell/mm® and a
CRP higher than 20 mg/dl should be considered as positive
indicators for septic arthritis in children, but in this study,
the cut-off was found to be 10200 cell/mm? for SF WBC and
47 mg/dl for CRP. Although, with small number of total
cases, both SF WBC and CRP were statistically significant,
the authors stated that the SF WBC could be influenced by
the antibiotic treatment, as noted in previous studies (11).
They also have found that the percentage of SF
polymorphonuclear (PMN) leukocytes in children with
septic arthritis is significantly higher (91% vs. 53%); there
were no other studies in this specific subject to compare
this finding with.

This was the first study to evaluate the value of LE strip
test in diagnosing pediatric septic arthritis. According to
Mortazavi et al., this test has a high sensitivity (100%),
specificity (83%), and accuracy (96%). However, this study
had some limitations that were mentioned by authors,
including considerably small sample size, the inability of
LE strip test to diagnose patients with gonococcal or Lyme-
induced septic arthritis which can be treated non-
operatively, and the history of pre-admission antibiotic
use in all of the patients. They addressed these issues
separately in their discussion. One may notice that there
are two groups in this study: the main group contained
patients with suspected septic arthritis and the other one
was the “developmental dysplasia of the hip (DDH) group”,
which was designed to determine the number of false
positive cases in non-septic joints. But according to the
authors, it should be elucidated that the study was not
designed as a case-control study and it is actually a validity
test study, in which one evaluates the characteristics of a
test in different conditions. In addition to determining LE
strip test characteristics in suspected joint fluid, authors
claimed that they had also determined the number of false
positive tests in children with non-septic and non-
inflammatory joints, as there were no studies to evaluate this
matter according to the authors (15).

In conclusion, the promising results of the mentioned
study introduce a new, easy, fast, and cheap method.
Future multicenter studies with larger patient
populations can provide a better understanding of the
role and characteristics of this test in early diagnosis of
septic arthritis in children.
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