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Incidence and Cost of PJI



Incidence of PJI

• Varies with the joint involved 

• TKA: 0.25 – 2%
• THR: 0.5 - 1%
• TSA: less than 1% 



Australian Registry 2025



Economic Burden 
• In Australia, the median cost per 

patient for treating PJI is $34,800
• In the US the projected spend on the 

treatment of PJI is $1.62 billion 
• The mortality rates for PJI is comparable 

to breast cancer and higher than that 
for colorectal and lung cancer 

Early and accurate diagnosis of infection can increase success of treatment, and 
prevent severe complications, including sepsis and implant failure



Definitions



2023

ICM Criteria 2018



2020: The EBJIS definition 
of PJI:
a practical guide for 
clinicians



Making a Diagnosis



British Guidelines 2024

• History and examination, including operative history
à Clinical suspicion

• Antibiotic Useage
• Remote sources of infection
• Serology, Blood cultures, Plain radiographs
• Joint aspiration

• WCC and Differential +/- Leukocyte esterase
• If debridement: 5 micro and 2 histo samples



British Guidelines 2024

• Imaging Modalities
• Plain Radiographs: Osteolysis ( non-specific )
• CT : fluid collections or periosteal reaction

• Assess bone stock in revision planning
• MRI: purulent infection and osteolysis
• Nuclear Medicine: may be useful in diagnostic uncertainty

• Screen for additional foci of infection



• Stepwise algorithmic approach
• Serology

• CRP, ESR, D-dimer
• Synovial fluid aspirate

• Culture; WCC and Differential  (PMN%)
• Operative Specimens: Pathogen identification

• At least 3 – 5 intraoperative samples for culture
• Molecular techniques: PMCR and NGS

2023

àICM validated definition      
of infection



2023

2019

Validated Algorithm

Sensitivity 97% / Specificity 99%



Diagnostic Tests



Serology



2024Serum Markers

• CRP
• Cut-off of 10mg/l has highest diagnostic accuracy
• May be normal in infection with indolent organisms (Coag neg; C acnes)
• Affected by chronic diseases, and also corticosteroids and antibiotics

• ESR
• Cut-off 30 mm/hr; used in conjunction with CRP

• D-dimer 
• Conflicting literature; Cut-off is lab specific

• Fibrinogen
• Potential useful adjunct – reasonable accuracy



Serology Screening

• 412 included patients – 23% with PJI
• Assessment of diagnostic utility of serological tests ( Sens / Spec )

• D-dimer: 81% / 81%
• CRP: 90% / 70%
• ESR 74% / 85%
• Fibrinogen: 75% / 75%

• All had similar diagnostic accuracy
• D- dimer had highest specificity (when maximizing sensitivity to 100%)

• Optimal cutoff as a screening test:  >/= 244 ng/ml
• D-dimer outperformed other serology as a screening test for PJI

2024



Synovial Fluid 
Analysis



Synovial Markers

• WCC and PMN%
• WCC 3,000 cells / microliter ; PMN > 80%
• Can be affected by: timing of infection; traumatic tap

• Leukocyte Esterase Strip Test
• Threshold of “2+” à sensitivity 81% and specificity 100%

• Alpha-Defensin ( ELISA or Point of care lateral flow test )
• Conflicting literature; Possible useful adjunct in equivocal results

• Synovial CRP
• Good accuracy but potentially higher cost



2011

Synovial Fluid Analysis

• Aspiration within 6 weeks of surgery based on clinical suspicion
• Optimal cut offs for diagnosing infection:

• Synovial WCC 27,800 cells / microliter
• Polymorphs 89%
• CRP 95 mg / L

• Relevant for diagnosis of infection in early postop period



Synovial CRP

• 621 patients investigated prior to revision TKR à 194 PJI
• Synovial CRP: sens 74% and spec 98% ( cutoff 6.9 )
• Serum CRP: sens 83% and spec 88% ( cutoff 1.0 )
• Good correlation between serum and synovial
• Combined use of serum and synovial more accurate than serum alone

“support the use of synovial CRP as an adjunct in the workup of PJI”

2022



Leucocyte esterase 

• Hydrolytic reaction

• Specificity 100%
• Sensitivity of 80.6%

• Accurate at excluding cases of PJI given high specificity 



Alpha-Defensin

• 613 revision TKA patients with preop synovial fluid analysis
• PJI defined by ICM criteria à 24% positive
• Compared traditional culture to microbial identification (MID) antigen test

• Synovasure Infection Panel (Zimmer Biomet)
• MID test à high specificity, but poor sensitivity for diagnosis of PJI

• False negative rate of >20% for its target microbes

“ doesn’t seem to provide additional clinical benefit when compared to 
traditional cultures for diagnosis of PJI”

2024



Microbiological Culture



Effect of Antibiotics 

• 2018 ICM: culture of same organism from 2 or more synovial fluid or 
tissue specimens = major diagnostic criteria

• But… approx. 20-50% of patients have “culture-negative PJI”
àIncreases risk of failure

• Most common reason is antibiotic treatment
• Recommend withhold minimum 2 weeks prior to specimen collection
• Even longer may be necessary for certain organisms
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How long to culture?

• 536 ICM criteria and culture positive TKR and THR patients
• Assessed time to positivity (TPP) for cultures
• Median TPP 3.3 days

• G –ve 1.99 vs G+ve 3.3
• MRSA fastest (1.42)
• Slowest Candida (5.3) and C acnes (6.97)

• Specimen type
• Synovial fluid shortest < Soft tissue < Bone
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Improving Yield in 
Culture-Negative PJI

• Strategies to improve culture yield ( sensitivity still 39-70% )
• Blood culture bottles for SF; Rapid transfer to lab
• 3 or more intraoperative samples from potentially infected regions
• Disruption of biofilm (Ultrasound based sonication; Chemical methods)

• Molecular Methods
• Polymerised chain reaction (PCR)

• Improved sensitivity & efficiency compared to cultures
• Need specific primers – difficult with uncommon / atypical organisms

• Next generation sequencing (NGS)
• Can’t distinguish active vs treated infections – need to combine with other clinical criteria

2022



Sonication
• Utilises ultrasound 
• Aims to disrupt the bacteria from 

the biofilm around the implant
– Sensitivity: 79% 
– Specificity of 97%
– When using sonication and 

molecular methods eg PCR 
– Sensitivity of sonication fluid :
– 95% vs periprosthetic tissue 76% 



Next Generation Sequencing (NGS)



Next Generation 
Sequencing

• 301 patients who met ICM criteria for PJI
• 28% culture negative

• NGS revealed polymicrobial infection in 91% of these cases
• Most common: E coli, C acnes, S aureus, S epidermidis

“Many cases of PJI may be polymicrobial and escape detection using 
conventional culture….supports use of NGS… especially in culture negative PJI”

• Expense and Availability

2022



Some final food for thought…



2023

• Investigated possible microbiome in human knee
• Synovial fluid aspirate in several conditions ( 65 knees )

• Normal knee, OA, Aseptic revision, Revision for PJI
• Culture & DNA sequencing

• Highest no of species found in native OA knees
• Abundance of proteobacteria

• Native non-OA knees: cutibacterium, staphylococcus, paracoccus

• “May play a decisive role in the development of OA and infection”



Summary
• PJI is a major economic burden
• Timely diagnosis and treatment improves 

likelihood of success
• Well defined criteria ( ICM and EBJIS )
• Diagnosis is a composite of:

• Clinical Assessment / Suspicion
• Serology
• Synovial Fluid Analysis
• Operative specimens / Point of Care Tests 
• +/- Imaging
• Potential newer molecular techniques

Surgeons should have a protocol 
based on these principles, 
including as many modalities as 
necessary, and that are practically 
available in their practice
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