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   Ambiguous diagnosis of PJI 



Measurement of markers in 

synovial fluid probably provide the 

most accurate reflection of the 

current status of “arthritis” in any 

one joint. 



Synovial Fluid Biomarkers for periprosthetic 
infection 

 Prospective 

 51 revisions: 14 PJI and 37 “non infected” 

  23 biomarkers were tested by immunoassay  

Results  

Serum   IL6  5-150 pg/ml  

Synovial  IL6 1 5k-130k pg/ml        1000x amplified at the local source  

 

* Generally very labile, hence samples need to be tested ideally within 1 hr!!  

Deirmengian  et al. Clin Orthop Relat Res. 2010; 468: 2017-2023 

* 
* 
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Molecular diagnostics in periprosthetic joint infection 

 Prospective  

 

 74 revision T H/K R (31 PJI and 43 non-infected) 

 

 46 protein were tested from each synovial fluid 

 

Parvizi et al. International Journal of Artificial Organs 2011;34: 847-855  





Leukocyte esterase  

• Using a simple colorimetric strip test, prior to 
arthrotomy   

Parvizi et al. J Bone Joint Surg Am 2011;93:2242-8 

SUBJECTIVE 



Synovial fluid procalcitonin (PCT) 
levels!? 

 

 

  Procalcitonin is a 116 aa peptide - Precursor of the hormone Calcitonin 

 

 Synthesis in healthy persons in the C-Cells of the thyroid 

 

 PCT is enzymatically converted 
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Synovial PCT: Main objectives 

• Can procalcitonin (PCT) be measured from synovial fluid 
(reproducibility)?   

 

• To evaluate the usefulness of measuring SYNOVIAL PCT in 
differentiating septic arthritis from other forms of arthritis 
including PJI.  

 

• To calculate the sensitivity, specificity, and predictive values 
for various synovial fluid PCT concentrations and the impact in 
clinical practice. 

 
Saeed K et al. Infection. 2013; 28: 201-206.  



Methods: 

• Non-interventional comparative study  
 

• Standard quantitative mini VIDAS Enzyme immuno assay ((BRAHMS UK Limited 
and BioMérieux, Basingstoke, UK) 

 
 

• Synovial PCT level was measured retrospectively in 76 adult patients with 
predefined diagnosis:  
– 26 cases with septic arthritis (Infected)  
 
– 50 cases with non-septic arthritis (Non infected)  

 
• SPSS Statistics version 20 (IBM) to compare the mean synovial fluid PCT scores of 

the two groups,  as well as determining the sensitivity, specificity, and predictive 
values for various synovial fluid PCT concentrations 
 



Infected * Non infected  

Median age in years 

(range) 
78.7 (43-88)  66.5 (30-90) 

Diagnosis (Numbers) - Prosthetic Joint Infection (PJI) (8) 

- Native joint septic arthritis (18) 

- Aseptic loosening (6) 

- Crystal arthropathy (20) 

- Osteoarthritis, rheumatoid arthritis, psoriatic 

arthritis and other inflammatory (24) 

Total number of cases 

(male: female) 
26  

(15:11) 
50  

(33:17) 

Results  

*MSSA 12 cases, other Staphylococci spp. 4 cases,  

 

β-haem strept 3 cases, pneumococci 1 case, enterococci 1 case  

  

Escherichia coli, Proteus spp. and other coliforms in the remaining 5 cases. 



Results  

(Mean 2.61, SD 8.22)    (Mean 10.37, SD14.95)  

Infected Non infected 

p = 0.020 

CrA and malignancy 





So far 17 cases with implants 

Median synovial PCT in the PJI group was 3.15 µg/L vs. 0.05µg/L in the aseptic 

loosening.  

 

Only two cases with PJIs had concomitant positive blood cultures,  

Highest synovial PCT levels were seen in Staphylococcus aureus infections 
regardless of presence of concomitant positive blood cultures.  

PJI cases and organisms  Synovial PCT Aseptic loosening Synovial PCT 

Case 1                MSSA 18.33 Case 1 0.05 

Case 2                MSSA 14.51 Case 2 0.2 

Case 3                MSSA 7.13 Case 3 0.06 

Case 4                MSSA 2.71 Case 4 0.05 

Case 5                MSSA 1.87 Case 5 0.05 

Case 6  Eneterococcus 3.54 Case 6 0.05 

Case 7                 E coli 1.9 Case 7  0.06 

Case 8                 CoNS 0.05 Case 8 0.18 

    Case 9 0.08 



Discussion 

LIMITATIONS  

• Mostly retrospective,  

• No concomitant serum PCT assays 

• No concomitant synovial CRP assays 

• Small number of patients  

• Not full clinical info in e.g. steroid 
therapy, immunomodulators etc. 

 



Discussion 

• Septic arthritis had significantly higher mean 
synovial PCT values     

 

• Synovial fluid PCT <0.5 µg/L  NPV of 0.90 

 

• Higher synovial PCT levels among “Non 
infected” patients were observed in cases with 
confirmed crystal arthritis, particularly were 
there was a concomitant malignancy 



PCT and PJI 

Serum PCT lacks sensitivity in the diagnosis of PJI [1-4].  

 

Synovial PCT: Our observations: 

 

Cases of PJI, Synovial PCT > cases of aseptic loosening (apart CoNS 
one case) 

 

Synovial PCT warrant further evaluation in cases of early/ delayed PJI 

and/ or loosening.  
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