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Even though CRP and WBC counts of synovial samples are 
believed to be useful tests for diagnosis of SA and distinguishing it 
from juvenile infl ammatory arthritis (JIA), a recent report demon-
strates that these tests might not be suffi  ciently specifi c as there is 
signifi cant overlap in the value of these tests in both conditions [14].

In addition, the levels of CRP and ESR may be elevated following 
trauma and after surgical procedures [15], rendering these tests less 
useful in post-trauma and postoperative periods.
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QUESTION 3: For pediatric patients with suspected septic arthritis (SA), does the clinical criteria 
override inconclusive laboratory tests?

RECOMMENDATION: For pediatric patients with suspected SA, the clinical criteria override inconclusive laboratory tests.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 91%, Disagree: 2%, Abstain: 7% (Super Majority, Strong Consensus)

RATIONALE

It is well known that there are no standard tests that can accurately 
diagnose SA in children [1–7]. Thus, it is not uncommon to face a 
situation where the diagnosis of SA is strongly suspected, but 
laboratory tests remain inconclusive [3,4]. Among all the existing 
diagnostic tests for septic arthritis, isolation of infective organ-
isms from the synovial joint is considered as the gold standard 
for this condition [3,5,6]. However, the latt er can hardly be consid-
ered a gold standard as the probability of isolating an infective 
microorganism from the synovial fl uid of patients with SA ranges 
from 22%-82% [7]. Culture results are aff ected by numerous factors 
including antibiotic administration and the virulence of the infec-
tive organism.

To improve the yield of a culture, it is recommended that antibi-
otic treatment is initiated after joint aspiration has been performed. 
In case of negative culture, laboratory tests, clinical symptoms and 
radiological signs are important for the diagnosis of SA [1,7]. As no 
single diagnostic test for SA in children exists [8], it is recommended 
that the diagnosis of SA should rest on the opinion of experienced 
clinicians and override the laboratory tests [1,3,4]. A systematic 
review revealed that, despite the use of laboratory investigations, the 
gold standard for the diagnosis of SA is the level of clinical suspicion 

of a physician experienced in the management of pediatric patients 
with musculoskeletal infections [3,4,8]. 

Although analysis of the synovial fl uid can be useful in the diag-
nosis of SA in children, aspiration of the joint may require admin-
istration of general anesthesia and is complicated. The decision to 
perform aspiration should rest with the clinician and be determined 
based on the degree of suspicion for SA. Diagnosis of SA should rely 
on less invasive tests as much as possible [5]. 

Despite the extensive literature investigating the clinical and 
laboratory features of septic arthritis, the number of studies that 
exist on the signifi cance of clinical features and laboratory tests for 
diagnosis of SA in children is limited. 

Among the eight published studies, one is a systematic review, 
two are retrospective studies, two are review articles, one is a 
community-based epidemiological study  and two are case series 
[1–8]. Based on the evaluation of the available literature, we are 
unable to determine the most eff ective diagnostic protocol for SA 
in children. Among the reviewed studies, one proposes that not all 
children can be classifi ed as having or not having SA on the basis of 
historical, clinical, laboratory or radiologic fi ndings [8]. The latt er 
raises the need for additional tests, such as joint aspiration.
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Another study endorses the same principle recommending that 
any patient without clear-cut evidence for SA, or lack thereof, needs 
an examination of the joint fl uid for diagnosis [1]. Another study 
reported that the diagnosis is rarely established by the history and 
physical examination, and the clinician is led to rely on ancillary 
tests, specifi cally the white blood cell (WBC) count from peripheral 
blood and other serological markers for infl ammation, such as the 
erythrocyte sedimentation rate [4]. A retrospective study examined 
the incidence, etiology and clinical features of septic arthritis in chil-
dren less than 24 months and concluded that the diagnosis of SA in 
children needed to be made based on a high index of suspicion and 
could not be excluded based on lack of fever and normal laboratory 
tests [2].

Based on our understanding of the literature, and in the absence 
of an absolute test, it appears that the diagnosis of SA in children 
needs to be made using a combination of clinical fi ndings, labora-
tory tests and appropriate imaging. For patients with equivocal fi nd-
ings, clinical suspicion should override laboratory fi ndings, because 
missing SA in a child, especially when caused by a virulent organism, 
can have serious consequences. 
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QUESTION 4: Is there a role for arthrocentesis (joint puncture) of an infected joint 
in a pediatric patient?

RECOMMENDATION: Yes. Arthrocentesis of an infected joint is eff ective for decompression of the joint. However, some children need arthrotomy. 

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 83%, Disagree: 11%, Abstain: 6% (Super Majority, Strong Consensus)

RATIONALE

Arthrocentesis (joint puncture) is one of the most valuable proce-
dures for the diagnosis and treatment of joint diseases [1]. In children 
with septic arthritis (SA), arthrocentesis can be very useful for both 
diagnosis and as means of treatment [2,3]. It is safe and simple, but 
approaching the joint correctly, especially of the hip, is not possible 
for all physicians in emergency departments [4]. 

In a child with acutely swollen, red, painful joint and fever, 
if C-reactive protein (CRP) > 20mg/dL or erythrocyte sedimenta-
tion rate (ESR) > 20mm/h, then arthrocentesis may be indicated to 
confi rm the diagnosis [5]. Arthrocentesis is also used as the treat-
ment of SA in combination with antibiotic therapy. Ultrasound-
guided aspiration of the hip evacuates pus, reduces damage to the 
articular surfaces, diff erentiates joint sepsis from other arthritides 
and helps direct antibiotic treatment [6,7]. Furthermore, there is a 
concern about the adverse eff ect of emergent open arthrotomy in 
severely infl amed joints, and it is debatable whether early decom-
pressive arthrotomy is always useful [8–11].

In a retrospective study, hip arthrocentesis was found to avert the 
need for invasive surgery in more than 80 % of children (ranging from 
3 months to 15 years of age) in a cohort of 261 culture-positive patients 
with SA. Outcome was comparable between arthrotomy and non-
arthrotomy group. The study found that in the case of adjacent osteo-
myelitis, arthrotomy was more useful [12]. The results are supported 
by another study by Journeau et al. that reported favorable outcome 
in about 90% of the patients with hip arthrocentesis. They identifi ed 

CRP > 100 mg/L, polymorphonuclear cell > 15,000, and ESR > 25 mm/hr 
as predictive of the need for arthrotomy [13].

In a prospective randomized trial, 201 consecutive children with 
the diagnosis of SA, arthrocentesis and arthrotomy were compared, 
and the patients were followed for one year. There were no diff er-
ences regarding clinical outcome in any of the groups; hospital stay 
was lower in arthrocentesis group [8]. Smith et al. in a randomized 
control trial reported similar results for outcome of arthrotomy vs. 
arthrocentesis in 61 children with SA of the shoulder [10]. The fi ndings 
of the latt er study are also refl ected in another study by Pääkkönen 
et al. involving nine children with SA aff ecting the shoulder [14]. 

Existing evidence for knee joint is diff erent. Arthroscopic irri-
gation and decompression has been found to be successful in the 
majority of patients. The procedure can be performed through 
a single portal and without the need for a repeat procedure. In a 
retrospective study, around 40% of children older than three years 
who underwent a knee arthrocentesis required further arthrotomy 
to eradicate the infection and high initial CRP levels were identi-
fi ed as a predictor of aspiration failure [15].
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