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Bone and joint infections 
(BJI)

Microbiological diagnosis
Microbiologist

Multidisciplinar management

Surgery
Orthopedic surgeon

Medical management
Infectiologist

Interested in septic surgery?

Interested in septic surgery? Interested in septic surgery?

A full investment & strong interactions
are required in complex cases

The level of
interaction is

variable

OPTIMAL DECISION
THE BEST MEDICO-SURGICAL STRATEGY
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CRIOAc concept in France

- Centre de Référence des Infections osteoarticulaires complexes
- Regional reference centers for the management of complex BJI
- A network established by the DGOS (Health ministry) 

Why?

- Incidence of complex BJI is fortunately low 

- But is associated with high morbidity, motor 
disability, cost and mortality

- Wandering patients undergoing numerous 
suboptimal surgeries



CRIOAc concept in France

- Centre de Référence des Infections osteoarticulaires complexes
- Regional reference centers for the management of complex BJI
- A network established by the DGOS (Health ministry) 

How?
- By labelling university hospitals through the 

territory

- Provide funding for
- 1 secretary and 1 study nurse per center
- The creation of a dedicated secure national 

website to perform multidisciplinar meetings
- Revaluation of the surgical act (paid 12% more)



CRIOAc concept in France
- Centre de Référence des Infections osteoarticulaires complexes
- Regional reference centers for the management of complex BJI
- A network established by the DGOS (Health ministry) 

In order to:
- Facilitate the multidisciplinar management of BJI
- Increase the skill of dedicated physicians
- Create winning teams 
- Promote the research and 

education in the field of BJI
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Each CRIOAc is based on dedicated physicians

but creation of a dedicated unit is not required



https://si-ioa.sante.gouv.fr

ANNEXE III 

 

Copies d’écran du SI financé par la DGOS (https://si-ioa.sante.gouv.fr) 

Onglet « Contexte de la RCP  » 

• Pdf documents
• Incorporated in the patient’s chart
• Medicolegal importance

2013





No surgery
Debridement
DAIR
Explantation 1-stage exchange
Explantation 2-stage exchange



• Host :
– Patients with severe comorbidities that limit the therapeutic 

program
– Patients with severe allergy

• Microbiological criteria :
– Difficult-to-treat micro-organism with or without multidrug 

resistance

• Surgical criteria :
– BJI requiring bone resection and bone and/or soft-tissue 

reconstruction

• Relapse

Criteria of
complexity

If the case is validated as « Complex »

Surgery is paid 12% more 
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Recruitement of 
the most
complex
patients

In the CRIOAc
network

To increase the 
knowledge and 

skill of 
dedicated

surgeons and 
physicians



Start in 2010/2013…

Does it
work ?



2014

2015

2016

2017

Place of residence of patients managed in CRIOAc Lyon

≃ 500 patients/year

Area of recruitment
close to that of 

Switzerland

≃ 8 million inhabitants



Orthopaedics & Traumatology: Surgery & Research (OTSR) 2018 In press

Activity report at the 
national level

of the dedicated
Secured website
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CHRU de Tours

EPIDEMIOLOGY OF 17,517 BONE AND JOINT 
INFECTIONS ADDRESSED IN REFERRAL 

CENTERS IN FRANCE BETWEEN 2012 AND 2016
pAdrien Lemaignen 1-2, Pascal Astagneau2-3, Simon Marmor 4, Tristan Ferry 5, Piseth Seng 6, Didier Mainard 7, Jean-Yves Jenny 8, Fréderic

Laurent 9, Marion Grare 10, Anne Jolivet-Gougeon 11, Eric Senneville 12, Louis Bernard 1, on behalf of the Scientific Council for Complex Bone 
and Joint Infections Referral Centers (CRIOAC)

p1: Infectious Diseases - CHRU de Tours, 2: EA 7348 - Management des Organisations de Santé, 3: Centre d’appui pour la prévention des infections liées aux soins (CPIAS) Ile de France, 4: 
Orthopaedics - GHDCSS, Paris, 5: Infectious Diseases - Hospices Civils de Lyon, 6:  Infectious Diseases - APHM, Marseille, 7: Orthopaedics - CHU de Nancy , 8: Orthopaedics - CHU de 

Strasbourg, 9: Microbiology - Hospices Civils de Lyon, 10: Microbiology - CHU de Toulouse, 11:  Microbiology - CHU de Rennes,  12: Infectious Diseases - Hopital Dron, Tourcoing



PATIENT CHARACTERISTICS
AND MICROBIOLOGY

Variables Total

Age (median) 64 years [ 50 - 76 ]
Weight (median) 76 kg    [ 65 - 90 ]

BMI (median) 26.4 kg/m²    [ 23.1 - 30.8 ]

Male sex 10,961    (61.76%)
Diabetes 2,919    (16.45%)
Neoplasia 1,624    (9.15%)

Renal failure 1,819    (10.25%)
Liver failure 401    (2.26%)

Immunodeficiency 1,111    (6.26%)
Inflammatory disease 819    (4.61%)

Alcohol abuse 790    (4.45%)
IV drug user 196    (1.1%)

Obesity 2,877    (16.21%)



TREATMENT ADVISED DURING
MULTIDISCIPLINAR MEETINGS

Septic arthritis
1654

Prosthesis
6626

Infected
fractures 
2833

Osteomyelitis
2848

No surgery 152 9.2% 626 9.4% 343 12.1% 320 11.2%
Debridement
(synovectomy) 794 48.0% 1558* 23.5% 1032* 36.4% 941 33.0%

Osteosynthesis 26 1.6% 36 0.5% 201 7.1% 161 5.7%
Amputation 225 13.6% 95 1.4% 48 1.7% 453 15.9%
Implant removal 0 0% 364 5.5% 1419 50.1% 0 0%
Surgical flap 47 2.8% 102 1.5% 112 4.0% 280 9.8%
1 stage exchange 0 0.0% 1873 28.3% 0 0.0% 0 0.0%
2 stages exchange 0 0.0% 851 12.8% 0 0.0% 0 0.0%

* Debridement, Antibiotics and Implant Retention (DAIR)



Septic arthritis
1654

Prosthesis
6626

Infected
fractures 
2833

Osteomyelitis
2848

No surgery 152 9.2% 626 9.4% 343 12.1% 320 11.2%
Debridement
(synovectomy) 794 48.0% 1558* 23.5% 1032* 36.4% 941 33.0%

Osteosynthesis 26 1.6% 36 0.5% 201 7.1% 161 5.7%
Amputation 225 13.6% 95 1.4% 48 1.7% 453 15.9%
Implant removal 0 0% 364 5.5% 1419 50.1% 0 0%
Surgical flap 47 2.8% 102 1.5% 112 4.0% 280 9.8%
1 stage exchange 0 0.0% 1873 28.3% 0 0.0% 0 0.0%
2 stages exchange 0 0.0% 851 12.8% 0 0.0% 0 0.0%

* Debridement, Antibiotics and Implant Retention (DAIR)

TREATMENT ADVISED DURING
MULTIDISCIPLINAR MEETINGS



Septic arthritis
1654

Prosthesis
6626

Infected
fractures 
2833

Osteomyelitis
2848

No surgery 152 9.2% 626 9.4% 343 12.1% 320 11.2%
Debridement
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No information about the treatment really performed
No information about the outcome

TREATMENT ADVISED DURING
MULTIDISCIPLINAR MEETINGS
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Innovation = local therapy
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Complementarity

Antibiotics administered systemically
Antibiotics administered locally with
particular carriers (ex. bone substitute)

Specific viruses
that potantially

penetrate biofilm 
and kill bacteria

Emergent anti-
infectious agents

Bacteriophages



Medical history 39 yo male

Sept. 2016: Osteosynthesis for open and 
comminuted fracture of the right tibial plateau 
+ proximal diaphysis 
Dec. 2016: “DAIR”. P. aeruginosa in culture
Jan. 2017: admission CRIOAc Lyon
Material removal and external fixation.
P. aeruginosa in culture (RELAPSE)
May 2017: Removal of the external fixation. 
Favorable outcome. Consolidation.
June 2017: Fistula and abscess

Multidisciplinary decision: surgical revision
1st step: bone resection + spacer + external 
fixator
2nd step: Gastrocnemius flap (soft tissue 
coverage) at 3 w.
3rd step: Osteosynthesis + Bone reconstruction 
with cerament + allograft
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AFTER ANTIBIOTIC WASH OUT 3 MONTHS

3rd step: Osteosynthesis (intramedullary nail) + Bone 
reconstruction with CERAMENT GTM 10 mL and 
CERAMENT VTM 10 mL + autograft + allograft



AFTER ANTIBIOTIC WASH OUT 3 MONTHS

3rd step: Osteosynthesis (intramedullary nail) + Bone 
reconstruction with CERAMENT GTM 10 mL and 
CERAMENT VTM 10 mL + autograft + allograft

Cultures: no P. aeruginosa
P. acnes only in 2 samples (liquid media)
Amoxicillin orally during 3 months
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Innovation in patient with recurrent prosthetic
joint infections (after several revisions)

Ferry T. 2018 In press



Ferry T. 2018 In press

Favorable outcome without antistaphylococcal antibiotics at month 18
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Multicentric clinical trials



Conclusion
• CRIOAc Network dedicated to complex BJI 

supported and funded by the health ministry
• Creation and use of a dedicated secured

national website for multidisciplinar
meetings

• Surgical stays in patients with complex BJI are 
more paid (+12%)

• Creation of a scientific committee
– Real life epidemiology of complex BJI in France
– Promotion of innovation (feasibility to trials)



Coordinator: Tristan Ferry
Infectious Diseases Specialists – Tristan Ferry, Florent Valour, Thomas
Perpoint, André Boibieux, François Biron, Patrick Miailhes, Florence Ader,
Sandrine Roux, Claire Triffault-Philit, Agathe Becker, Anne Conrad, Marielle Perry,
Cécile Pouderoux, Marie-Elodie Langlois, Fatiha Daoud, Johanna Lippman,
Evelyne Braun, Christian Chidiac;
Surgeons – Sébastien Lustig, Elvire Servien, Cécile Batailler, Romain Gaillard,
Stanislas Gunst, Julien Roger, Charles Fiquet, Michel-Henry Fessy, Anthony
Viste, Jean-Luc Besse, Philippe Chaudier, Lucie Louboutin, Sébastien Martres,
Franck Trouillet, Cédric Barrey, Emmanuel Jouanneau, Timothée Jacquesson,
Brice Gérenton, Ali Mojallal, Fabien Boucher, Hristo Shipkov;
Microbiologists – Frederic Laurent, Céline Dupieux, Laetitia Berraud, Camille
Kolenda, Jérôme Josse
Nuclear Medicine – Isabelle Morelec, Marc Janier, Francesco Giammarile
PK/PD specialists – Michel Tod, Marie-Claude Gagnieu, Sylvain Goutelle
Clinical Research Assistant – Eugénie Mabrut

Lyon BJI Study group



http://www.crioac-lyon.fr
- Published cases
- Open acces studies in pdf
- All thesis in pdf
- Newsletter


