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Methodology: A comprehensive literature review was performed to identify all studies evaluating 

the use of cloudy fluid in the diagnosis of shoulder PJI.  Searches for the terms “shoulder 

replacement”, “cloudy fluid”, “ICM”, and “shoulder arthroplasty” were performed using the 

search engines PubMed and Google Scholar which were searched through October 2024. Inclusion 

criteria for our systematic review were all English studies (Level I-IV evidence) that reported on 

the use of the “cloudy fluid” as a diagnostic marker used for defining shoulder arthroplasty PJI. 2 

articles met inclusion and exclusion criteria and were reviewed. 

 

Answer: Unknown.  There is only a single study which looks at the sensitivity and specificity of 

cloudy fluid comparing gold standard positive for PJI (sinus tract/purulence) vs. gold standard 

negative for PJI (no major/minor criteria with only 1 low virulent positive culture).  Specificity 

and sensitivity are lower than all other minor criteria which would support not including cloudy 

fluid as one of the minor criteria. 

 

 

Strength of Recommendation: Limited  

 

Rationale: 

 

 

The original citation for the importance of cloudy fluid comes from the study of Pottinger et al 

(JBJS 2012).  In this study, the surgeons performed revision arthroplasty with no clear evidence of 

infection and obtained cultures at the time of revision surgery. Multiple clinical and radiographic 

factors were evaluated with regards to their association with a single positive culture for either P. 

Acnes or another organism other than P. Acnes.  The authors determined that the odds ratio of one 

of the cultures to be positive for P. Acnes was 10.68 if cloudy fluid was present on aspiration.  

There was no significant finding for cloudy fluid and other organisms besides P. Acnes.  Based 

upon this study, cloudy fluid was considered important in determining if P. Acnes was present at 

the time of revision shoulder arthroplasty. 

 

Since this publication, the ICM 2018 criteria used cloudy fluid as minor criteria weighted at 2 

points.  The only subsequent publication to evaluate the importance of this minor criteria in 

identifying infection was published by Patel et al in JSES 2021.  These authors evaluated a group 

of patients who were considered infected and undergoing a first stage of a two stage revision. 87 

first stage revisions were performed and these were categorized based upon the ICM criteria: 30% 

definite, 21.8% probable, 6.9% possible, 48.3% unlikely.  The authors looked at each of the minor 

criteria and determined sensitivity, specificity, accuracy, PPV and NPV when comparing gold 

standard PJI group (sinus, purulence) versus gold standard negative PJI group (no major or minor 

criteria or 1 positive culture with low virulent organism.  The results of the sensitivity, specificity, 



accuracy, PPV and NPV were 73.9%, 65%, 69.5%, 70.8% and 40.6% for cloudy fluid. These were 

the lowest of any of the minor criteria. 

There is currently unpublished data from Klifto et al presented at the ASES 2024 Annual meeting 

supporting cloudy fluid was not predictive of any criteria of PJI. 

 

Based upon the limited data to support its inclusion as a minor criteria from the Pottinger study 

alone and the low values obtained from the Patel study, the data supports not including this as a 

minor criteria in the future. 
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