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Abstract 
Introduction & aims: Septic arthritis is an emergency, potentially causing irreversible joint de-
struction and disability. Synovial WCC and polymorphonuclear cell percentage are the best pre-
dictors of septic arthritis likelihood. Yet, synovial white cell and differential count are not rou-
tinely assessed. We aim to investigate the incidence of failure to perform these tests, and to de-
velop correct synovial fluid analysis practices. Method: This is a retrospective analysis of native 
joints having undergone arthrocentesis for suspicion of septic arthritis at Box Hill Hospital (BHH) 
during September 2011 and September 2013 inclusive. Recruitment was from the Eastern Health 
Decision Support Service (DSS), a database compiled from all systems within Eastern Health, of 
which BHH is a member. The study was limited to large joints, including hip, knee and shoulder. 
All prosthetic joints were excluded from the patient population. All patient histories were exam-
ined for suspicion of septic arthritis and subsequent arthrocentesis. Pathology records were ac-
cessed to determine incidence of cell count and differential. Results: One hundred and thirty-six 
cases of joint aspirations were identified within the time frame, of which sixty-seven fitted our 
criteria for evaluation. All but two cases were delivered using the DSS, which was limited to data 
compiled only until June 2013. The two remaining cases were identified with a manual search of 
the radiology and pathology databases from June to September 2013. 22 of the 67 joint aspirates 
studied did not have a cell count carried out. Four of these 22 cases had a diagnosis of septic ar-
thritis. In five aspirates, there was a failure to confirm a definite diagnosis and they were thus 
conservatively treated as a septic joint. The remaining acute joints in which no cell count was done 
were gout (7 cases), pseudogout (5 cases) and rheumatoid arthritis (1 case). Cell counts were not 
routinely detected for a variety of reasons. Eleven aspirates were deemed too viscous, and in eight 
cases the sample had clotted prior to pathologist assessment. Two cases had insufficient volume, 
and one sample was too bloodstained to calculate a cell count and differential; likely due to trau-
matic aspiration. Conclusions: 33% of acute monoarthritis’ evaluated over the study period failed 
to have a synovial fluid WCC and differential. This may be due to inadequate samples, or lack of 
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appropriate collection tube. Better education is required for appropriate collection and test re-
questing wherein a diagnosis of septic arthritis is in question. 
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1. Introduction 
Septic arthritis is a medical emergency that can deteriorate rapidly, leading to irreversible joint destruction and 
disability [1]. The incidence of septic arthritis has been reported at 5.7 to 9 per 100,000 person-years in devel-
oped nations [2] [3]. Prompt diagnosis and management are vital in preventing morbidity and 11% mortality [4]. 
The key to diagnosis is a high clinical suspicion with the primary adjunct of synovial fluid analysis. Blood cul-
ture and serum investigations are also useful, particularly in monitoring response to treatment. In addition, plain 
films are commonly taken, although they are mostly non-specific at the diagnostic stage [5]. Current practice is 
to assess synovial fluid for white cell count (WCC) with differential, Gram stain, and culture [6]. Chiefly, syno-
vial WCC and percentage of polymorphonuclear are the best predictors of likelihood of septic arthritis whilst 
awaiting pending culture [7]. Nonetheless, it has been our observation that synovial fluid analysed with the sus-
picion of septic arthritis has not been routinely assessed for WCC and differential. Whether this is failure of cli-
nician documentation or the pathologist in completing the analysis is unknown. In our study, we aim to investi-
gate the incidence of this in our institution and subsequently develop a framework for what the clinician should 
request for synovial fluid analysis. 

2. Methods 
A retrospective study was performed on native joints having undergone arthrocentesis with the suspected diag-
nosis of septic arthritis at Box Hill Hospital between September 2011 and September 2013 inclusive. This time-
frame was selected, as it is the extent to which the scanned medical records extend historically. The major 
source of patient recruitment was the Eastern Health Decision Support Service (DSS), who maintains a central 
data warehouse compiled from all hospital systems within Eastern Health; the health network that Box Hill 
Hospital is a part of. The Eastern Health Office of Research and Ethics granted appropriate approval to conduct 
this study. 

The study was limited to large joints; this includes hip, knee and shoulder. All prosthetic joints were excluded 
from the patient population.  

All patient histories were examined for suspicion of septic arthritis and completion of arthrocentesis. Of those 
with confirmed joint aspiration, pathology records were accessed to determine incidence of cell count and dif-
ferential. 

3. Results 
One hundred and thirty-six cases of joint aspirations were identified within the time frame, of which sixty-seven 
fit our criteria for evaluation. All but two cases were delivered using the DSS, which was limited to data com-
piled only until June 2013. The two remaining cases were identified with a manual search of the radiology and 
pathology databases from June to September 2013. 

22 of the 67 joint aspirates studied did not have a cell count carried out. Four of these 22 cases had a diagnosis 
of septic arthritis. In five aspirates, there was a failure to confirm a definite diagnosis and were thus conserva-
tively treated as a septic joint. The remaining acute joints in which no cell count was done were gout (7 cases), 
pseudogout (5 cases) and rheumatoid arthritis (1 case).  

Cell counts were not routinely detected for a variety of reasons. Eleven aspirates were deemed too viscous, 
and in eight cases the sample had clotted prior to pathologist assessment. Two cases had insufficient volume of 
less than 2 ml, and one sample was too bloodstained to calculate a cell count and differential; likely due to trau-
matic aspiration. 
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4. Discussion 
Evaluation of an acutely painful, swollen joint requires a multifaceted approach utilising a patient’s risk factors, 
history and presenting physical signs in addition to adjunctive laboratory tests to determine an accurate diagno-
sis and appropriate management. 

Whilst awaiting definitive synovial fluid culture and gram stain results, the synovial WCC and percentage of 
polymorphonuclear cells from joint aspiration provide the best predictor of septic arthritis [7]. 

22 (33%) of 68 acute monoarthritis presenting to our emergency department over the study period failed to 
have a synovial fluid WCC and differential. Yet, 41% of these cases were subsequently managed as septic ar-
thritis. High viscosity, bloodstained, and clotted specimens constituted 91% of cases without cell count per-
formed. This may be due to inadequate samples taken, or lack of appropriate collection tube. Clotted specimens 
suggest poor communication between the clinician and the laboratory. Clinicians must be advised to communi-
cate in a timely manner with laboratory staff to expedite analysis of the sample.  

Nonetheless, controversy remains regarding use of synovial cell counts, especially in determining appropriate 
cut-off values. In accordance with established guidelines, our institution uses 50,000/mm 3 as a minimum syno-
vial WCC for diagnosis of septic arthritis. Yet, the literature contains no true consensus regarding this figure. A 
retrospective study in 2002 looked at 202 patients with suspected septic arthritis [8]. Those with a synovial fluid 
WCC of more than 50,000/mm 3 had a proven diagnosis of sepsis in 47% of cases. Those with a synovial fluid 
WCC of more than 100,000/mm 3 had the diagnosis confirmed in 77% of cases. The authors concluded that, al-
though a synovial fluid WCC of less than 50,000/mm 3 reduced the likelihood of the diagnosis of sepsis, it could 
not rule it out conclusively. Further, a systematic review suggested significant heterogeneity in sensitivity and 
specificity with synovial fluid analysis [9]. 

Although not a feature in our study group, the lack of a cell count may not only delay treatment but also result 
in unnecessary operative procedures. In a critical appraisal of the literature, Margaretten et al. found a consis-
tently reproducible diagnostic accuracy of synovial fluid WCC [7]. Arthrocentesis, being a relatively simple 
procedure with minimal risk [10], thus has great bearing on the immediate management of the patient. 

The main limitation of our study is the small sample size, potentially limiting generalizability. We essentially 
performed an analysis of a snapshot of one institution. Practices across different centres may vary widely de-
pending on a number of factors, including logistics of specimen collection and delivery, and training of clini-
cian.  

5. Conclusion 
Synovial WCC and cell differential are effective and relatively simple tests for identifying septic arthritis which 
awaits results of Gram stain and culture. Unfortunately, the high proportion (33%) of cases in our study that did 
not undergo this test would suggest that it was not being properly utilised. Better education is required for ap-
propriate collection and test requesting wherein a diagnosis of septic arthritis is in question. 
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