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Our experience 

Lyon metropolis            Rhône-Alpes Auvergne region 

2,000,000 inhabitants      7,500,000 inhabitants 

2011 – 2015 

 

Revision 

Arthroplasty  for 

infection 

Database  

 

n=240 revision THA 

n =232 revision TKA 

 

n=5 revision UKA 

2%  
of our revision knee arthroplasties  

for infection 



Different situations 

I. Early infection 

– 4 weeks post op 

II. Acute heamatogenious infection 

– 4 weeks after onset of symptoms 

III. Late infection 

– Everything after 4 weeks 



Consensus definition of PJI 

Major Criteria 

 

Two periprosthetic cultures with 
phenotypically identical organism,  

Or 

A sinus tract communicating with the 
joint,  

  

  

 

 

 

  

 

 

  

 



Consensus definition of PJI 

Having 4 of the following 6 Minor criteria : 

 

– Elevated serum ESR and CRP, 

– Elevated synovial fluid WBC count  

  or ++ change on leucocyte esterase test strip, 

– Elevated synovial fluid neutrophil percentage (PMN%), 

– Presence of purulence in the affected joint, 

– Positive histological analysis of periprosthetic tissue, 

– A single positive culture. 



Local symptoms  
 - wound drainage,  
 - pain,  
 - erythema,  
 - swelling,  
 - induration,  
 - cellulitis.  

 

Clinical suspicion 



Clinical suspicion 

Risk factors for infection 
▪ Age (old) 

▪ Malnutrition 

▪ Obesity (?) 

▪ Corticotherapy 

▪ Skin lesions  

 

 Recent dental, digestive or urinary invasive 
procedure 



Clinical suspicion 

Risk factors for infection 
▪   

 

 



Pain characteristics 

No pain-free period 

 No Honey moon 

Location, 
Duration,  
at rest or at night… 



Serologic studies 

CRP < 10 
 

 

1. Workgroup T, Society I. New definition for periprosthetic joint infection. J Arthroplasty. 
2011;26(8):1136–8.  
2. Piper KE,  PlosOne 2010 

Sedimentation 
Rate < 30 mm/h 

 

 

+ 

No (chronic) infection  (94 %) 

no evidence  
supporting the role of white blood cell count  

and/or white blood cell differential in diagnosis of PJI 



- Multicenter study, 
- 259 patients undergoing revision of a failed UKA, 
- 28 (10.8%) PJI, 
 

CRP < 14 
 

 

Sedimentation 
Rate < 27 mm/h 

 

 

+ 



XRays 

- Loosening of previously 
well-fixed components  
(< 5y postop), 
  
- Osteolysis or bone 
resorption around the 
prosthetic components, 

 
- Subperiosteal elevation, 
  
- Transcortical sinus tracts.  



2 months FU 

Timing ? 



Radiolucent line doesn’t always mean  

Loosening or infection  

A radiolucency  in 26.5% of the 

cases  (…) noted in the first 
postoperative year (…) non 

progressive at 5y and 10y FU 



CT Scan – MRI ? 



Nuclear Imaging  

Cost +++ 

 

 

 

 

 

 Bone scintigraphy 

 Screening test 

 Accurcay 65-80% 

 

 

 

 Leukocyte/marrow imaging 

 Accuracy 90% 

 

 

 



Aspiration +++ 

• OR conditions 

• Antibiotics withdrawn 14 days 
prior to aspiration 

• Cultures for at least 14 days 

• No local anaesthetics 

• No saline rinsing 



5 diagnosis tools 

 

• Leulkocyte-esterase (LE) – Urinary Strips 

• Alpha Defensin 

• Cell count (WBC) 

• Granulocyte percentage (PMN) 

• Culture and susceptibility 



Leukocyte esterase – Urinary Strips 

• Cheap 

• Quick 

• Easy to carry out 

 

Sensitivity : 85,7 % 

Specificity : 88,3 % 

Bedair H, Ting N, Jacovides C, Saxena A, Moric M, Parvizi J, Della Valle CJ. Diagnosis of early 
postoperative TKA infection using synovial fluid analysis. Clin Orthop Relat Res. 2011;469:34–40.  



Alpha Defensin 



Cutoff levels for CRP in serum and 
leukocytes in synovial fluid 

• Acute infection : 

– CRP  100mg/l 

– WBC  10.000 /μL 

– PMN  90 % 

• Chronic infection : 

– CRP  10mg – 14mg/l 

– WBC  3.000 – 6.200 /μL 

– PMN  80 – 60 % 

 



E. Coli 

Staph. A. 

Staph E. 

100% correlation 
between aspiration 
and intraoperative 
samples 

Culture 



E. Coli 

Staph. A. 

Staph E. 

Culture 



Sonication 



Molecular Biology 

Ecouvillonnage – 1 min

Pus, liquides 

articulaires

Vortex – 1 min

Muscles, os, 

synoviales

Broyage – 1 min

Décharge de 

l’écouvillon dans le 

diluant - Vortex

Ecouvillonnage – 1 min

Pus, liquides 

articulaires

Vortex – 1 min

Muscles, os, 

synoviales

Broyage – 1 min

Pus, liquides 

articulaires

Vortex – 1 min

Muscles, os, 

synoviales

Broyage – 1 min

Décharge de 

l’écouvillon dans le 

diluant - Vortex

Décharge de 

l’écouvillon dans le 

diluant - Vortex



Histology 



- Part of the gold standard 
for diagnosis of PJI, 

- Low sensitivity,  

- Periprosthetic interface 
membrane ++ 

 

Bori G, Munoz-Mahamud E, Garcia S, Mallofre C, Gallart X, Bosch J, Garcia E, Riba J, Mensa J, Soriano 
A. Interface membrane is the best sample for histological study to diagnose prosthetic joint infec- 
tion. Mod Pathol. 2011;24:579–84  

Histology  



« Positive »  

Greater than five neutrophils 
per high-power field in five 
high-power fields observed 
from histologic analysis of 
periprosthetic tissue at ×400 
magnification  

 

 
Bori G, Munoz-Mahamud E, Garcia S, Mallofre C, Gallart X, Bosch J, Garcia E, Riba J, Mensa J, Soriano 
A. Interface membrane is the best sample for histological study to diagnose prosthetic joint infec- 
tion. Mod Pathol. 2011;24:579–84  

Histology  



Consequence for management 
conservative / 1stage / 2 stage 



Criteria of implant preserving 

• Solid implants, no loosening. 

• No draining sinus, soft tissues must be intact. 

• Maximum 3 weeks post op, or after onset of 
acute symptoms at haematogenious infection. 

• Cemented implant (?). 

After 3 weeks (?) biofilm formation on the surface of 
the implant, therefore no chance to preserve. 





1 stage        vs       2 stage 

Bacteriologic 
documentation  

++++  



Take home message  
 Infection after UKA  

 

• Unusual 

• CRP/ESR 

• Aspiration +++ 
– WBC / Culture / alpha dephensin 

• Concensus criteria 
 



Thank You 


