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Infections sur materiel ostéoarticulaires: diagnostic et prise en charge
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Infections prothéetiques



DiagnOStiC Clinique

Erytheme- Fistule
Douleur
Hyperthermie
Collection Epanchement

Biologie Imagerie
Collection
Osteolyse
Périostite

Descellement

Syndrome inflammatoire
Culture
Tests antigéniques



Diagnostique

Major criteria (at least one of the following) Decision

Two positive cultures of the same organism

Sinus tract with evidence of communication to the joint or visualization Infected
of the prosthesis

Minor Criteria Decision
v
F3 = | Elevated CRP or D-Dimer 2
. °
.g & | Elevated ESR 1 6 Infected
@
2 Elevated synovial WBC count or LE 3
I — y = 2-5 Possibly Infected ®
@l < | Positive alpha-defensin 3
(<) (o]
g V§; Elevated synovial PMN (%) 2 0-1 Not Infected
Elevated synovial CRP 1

Inconclusive pre-op score or dry tap * Decision

Preoperative score = >6 Infected

Positive histology 4-5 Inconclusive ?
-3 Inconclusivi

Intraoperative
Diagnosis

3
Positive purulence 3
2

Single positive culture <3 Not Infected

Parvizi et al.
The 2018 Definition of Periprosthetic Hip and Knee Infection: An Evidgased and Validated Criteria.
The Journal of Arthroplasty. 2018



Diagnostique

Major criteria (at least one of the following)

Two positive cultures of the same organism

m Infected

. Minor Criteria Decision C R P > 10mg/|_
. . £ Elevated CRP or D-Di i
Bilan Sanguin §:-—————— : D-dim > 860ng/mL
2 & | Elevated ESR 1 6 Infected VS > 30mm/h
w .
+ .% o Elevated synovial WBC count or LE 3 2.5 Possibly Infected ®
. . . g 2 | Positive alpha-defensin 3
5]
PO n Ctl O n Artl CU Ial re g % Elevated synovial PMN (%) 2 0-1 Not Infected
Elevated synovial CRP 1 LE ++/+++
Leuco> 3000AL
Inconclusive pre-op score or dry tap ® Decision P M N > 80%
()]
‘g § Preoperative score S >6 Infected CR FS)yn >0. 9mg/|_
- Positive histology 3
8 ] 4-5 Inconclusive °
= =B Positive purulence 3
il Single positive culture 2 <3 Not Infected

ParviziJ et al.
The 2018 Definition of Periprosthetic Hip and Knee Infection: An Evidgased and Validated Criteria.
The Journal of Arthroplasty. 2018



Ecouvillon de fistule/écoulement?

Superficial cultures were concordant with indaaticular cultures in 26 of the 55 cases (47.3%)

In 23 of 55 cases (41.8%), superficial culture results would have changed the preferred antibiotic
regimen when compared to intrarticular cultures

Tetreaultet al. Journal oArthroplasty 2013. PMID 23906868



Contamination

1.Voie HEmMatogene

Aigue++

2.Contiguite

Aigue ou Chronique

3.lnoculation

Aigue ou Chroniqu e :



Diagnostique Chronologie

Pose de Prothese Symptomes Prise en

\ J \ J
N Fas - Y

harge

Aigue (<4 semaines)
Infection Suppurative
Bruyante
-> Préservation implants possible

) X

Chronique (>4 semaines)
_ . Tableau parfois frustre
Nombreux cocci visibles au fond d'une cassure d'une couche épaisse de biofilm d'un séquestre infecté -> C h an g eme nt I m p I ants

(From: Evans : Clin Orthop. 1998, February: 243-249)

Higher power magnification (original magnification, x 2940) of the infected sequestra in prepared by the osmium
tetroxide and freeze drying method.

Zimmerliet al. NEJM 2004



Traitement toujours chirurgical

Nombreux cocci visibles au fond d'une cassure d'une couche épaisse de biofilm d'un séquestre infecté
(From: Evans : Clin Orthop. 1998, February: 243-249)

Higher power magnification (original magnification, x 2940) of the infected sequestra in prepared by the osmium
tetroxide and freeze drying method.



Principes de la Chirurgie

ldentifier le Germe
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Options

ADAIR ASauvetage

DebridementAntibioticsand ImplantRetention A Arthrodése
AArthroplastie de Résection

ADAIR + Antibiothérapie
suppressive AAmputation

Al KIFy3asSYSyid RQAYLX I yi
A1T
A2T



Quel Choix? Classification désukayam

AIR* f

2. Postoperatoire chronique, retardee (>1 mc@’]a ngement

3. Aigie hématogeéne ) [\ | <

4. Prélevements positifs, Pas de suspigm@operatoire u

Segaweaet al. JBJS 1999. PMID 10535593



« Lavage»

Eléephantbleu

PLUS PRO. PLUS PROPRE.

Terme inapproprié
Ou

Chirurgie inefficace

« Karchemr




DAIR Debridementntibioticsand ImplaniRetention

1. Debridementdes fausses membranes, synoviale

Plastic A etabular
Lifer % Componen

2. Changementes implant mobiles

3. Nettoyage(Lavage)

4. Antibiothérapie rapide



. Qlle

*Implant scellée++
*Germe susceptible aux ATB ahtofilm, ou germe inconnu
*Tissus mous &orrects»

F W A a |j dZé ﬁ @gﬁe @é%cg @:\YMEg@\igllle Iﬁématogéne)

100%
100~ 100~
K Chronic renal failure (Kidne 2 79%
80- 71% L Liver cirhosis ey 15 801 64% c ggg E 150 mglL
% 60 55% | Index surgery: o i i B
failure indication prosthesis: fracture OR 1.5 faiI:Ire 60 40% R Rheumatoid arth”t'.s.
40- revision prothesis 40- . | Indication prosthesis: fracture
19% C Cemented prosthesis 2 299, 28% M Male
201 4o CRP > 115 mg/L 25 20- E Exchange of mobile components
i ' . ' 80 Age >80 years
C I ] I 1 ]
PP I TP O N A N
a’ O %’ . N - /s
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Changement









« Spacep

al AVOASY RS f
Evite la rétraction des tissus
mous

Elution local ATB




Le Ciment

PolyMethylMethAcrylate

'S

TABLE 1. Available antibiotics and anti-fungals which can be used in spacers

Antibiotic Group

Type of
Antibiotic

Activity Against

Dose per 40 gm

cement (in grams)

Aminoglycoside Tobramycin | Gram-negative bacteria such as Pseudomonas 110 4.8
Aminoglycoside Gentamicin | Gram-negative bacteria-Escherichia coli, Klebsiella and particularly 0.25 (o 4.8
Pseudomonas aeruginosa. Also aerobic bacteria (not obligate/
facultative anaerobes)
Cephalosporin, 1st gen Cefazolin Gram-positive infections, limited gram-negative coverage 1102
Cephalosporin,zndgen | Cefuroxime | Reduced gram-positive coverage, improved gram-negative L5102
coverage
Cephalosporin, 3rd gen Ceftazidime | Gram-negative bacteria, particularly Pseudomonas 2
Cephalosporin, 4th gen Cefotaxime | Gram-negative bacteria, no activity against Pseudomonas 2
Cephalosporin, sth gen Ceftaroilne | Gram-negative bacteria, no activity against Pseudomonas 2t0 4
Fluoroquinolone Ciprofloxacin | Gram-negative organisms including activity against 02103
Enterobacteriaciae
Glycopeptide Vancomycin | Gram-positive bacteria, including methicillin-resistant 0.510 4
organisms
Lincosamide Clindamycin | Gram-positive cocci, anaerobes 1102
Macrolide Erythromycin | Aerobic gram-positive cocci and bacilli 0.5t01
Polymyxin Colistin Gram-negative 0.24
p-lactam Piperacillin- | Gram-negative bacteria (particularly Pseudomonas), 4108
not available | Enterobacteria and anaerobes
Piprzobactam
p-lactam Aztreonam | Only gram-negative bacteria
p-lactamase inhibitor Tazobactam | Gram-negative bacteria (particularly Pseudomonas), 0.5
Enterobacteria, and anaerobes in combination with Piperacillin
Oxazolidinones Linezolid Multidrug-resistant gram-positive cocci such as MRSA 1.2
Carbapenem Meropenem | Gram-positive and gram-negative bacteria, anaerobes, 05104
Pseudomonas
Lipopeptide Daptomycin | Only gram-positive organisms 2
Antifungale Amphotericin | Most fungi 200
Antifungal Voricanazole | Most fungi joo-600 mg




Changement: 1 ou 2T

T>2TF

Survie équivalente (7.9% vs 8.2%) Retourfonction précoce
¢ az2ZNDARAGS ¢ [/ 2dzi RS az2Aya
¢ az2NIFkftAGS @ v!J[.

Kunutsoret al. PLoSne 2015 PMID 26407003



Clinical and cost effectiveness of single stage compared with two
stage revision for hip prosthetic joint infection (INFORM):
pragmatic, parallel group, open label, randomised controlled trial

Ashley W Blol

Amanda Burs P,
Setor K Kunut -
Andrew ] Moc

®
on behalf of t 7
Complication a a I S
I I I N

Complication of sl

Intraoperative eve

joint infection

' Readmission to hospital owing to prosthetic 10 (15) 17 (23) 0.33 }

Reoperation owing to prosthetic joint infection 6 (9) 9(12) 0.55




Assessed for eligibility €5LL)

Ineligible (RF111)

506 No prosthetic joint infection 124 Prosthetic joint infection not
[~ 629 Prosthetic joint infection not treated by suitable for both types of
revision surgery, eg, treated with DAIR, revision

antibiotics or monitoring alone 1 Unable to give informed consent

Eligibile (X1

Not randomised (9

— 8 Surgeon’s decision 12 Patient wanted surgeon to decide
20 Patient preferred single stage 4 Patient did not want to participate
1 Patient preferred two stage 1 Nurse unavailable to randomise

Patients randomised (EL0)



Quelles indications du 2T7?
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QUESTION 2: should operative treatment differ in patients with systemic sepsis in the setting of
periprosthetic joint infection (PJI)?

RECOMMENDATION: Yes. Patients with systemic sepsis in the setting of PJI should have surgical bioburden reduction, either with implant reten-
tion or resection of components (if indicated and safe), along with concurrent anti-microbial therapy. Reimplantation should be delayed until
sepsis is resolved.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 79%, Disagree: 19%, Abstain: 2% (Super Majority, Strong Consensus)




QUESTION 2: what are the indications and contraindications for a one-stage exchange
arthroplasty for the treatment of chronic periprosthetic joint infections (PJIs)?

Host/Local Relative Contraindication to One-stage

e Non-immunocompromised host

« Absence of systemic sepsis

e Minimal bone loss/soft tissue defect allowing primary
wound closure

e Microbiology

» Isolation of pathogenic organism preoperatively

« Known sensitivities to bactericidal treatment

. Infection a culture negative
Impossibilité de fermer

. Synovectomie impossible

. Ttt Antibiotique local impossible
Repose impossible / défects osseux
Importants

gahwN P

Proceedings of the Second
International Consensus Meeting
on Musculoskeletal InfectioR018



Résultats

TABLE 1. Late acute/hematogenous PJI treated with DAIR

Article, Year N Success Rate Comments
Wouthuyzen-Bakker 2018 [26] 340 55% Unpublished data
Lora-Tamayo 2017 [7] 242 59% Only streptococci
Akgiin 2017 [8] 6 69% Only streptococci TABLE 2. Chronic PJI treated with One-stage or Two-stage Exchange
Tande 2016 [g] 35 74% Only S. aureus bacteremia, 2y survival 62% Article, Year N Success Rate Comments
He 2016 [10] 1 82% Beswick 2014 [19] 4,197 90% Meta-analysis comprising 62 studies with one-or
two-stage exchange. Subanalysis of 11 studies with
Koh 2015 [11] 20 55% 1225 patients and only one-stage: success g1.4%
Holmberg2o15 [13] 12 75% Singerzo12 [21] 63 95% Only 1st. exchange for TKA
Puhto 2015 [12] 35 46% Jenny 2013 [22] 47 87% Only 1st. exchange for TKA
Koningsberg 2014 5] 42 76% Haddad 2015 [23] 28 100% Only 1st. exchange for TKA
Geurts 2013 [14] 6 83% Tibrewal 2014 [24] 50 98% Only 1st. exchange for TKA
Lora-Tamayo 2013 [15] 52 35% Only Staphylococci Zahar2016 [20] 70 93% Only 1st. exchange for TKA
Kuiper 2013 [4] 32 50% Gooding 2011 [25] 115 88% 2-step exchange for TKA
Rodriguez 2010 [16] 50 48% TOTAL 4570 90%
Byren 2009 [6] 12 83% Only hips
Giulieri 2004 [17] 27 78%
Everts 2004 [18] 16 94% Only streptococci, only 1 patient had formal
microbiological cure
TOTAL 948 56%




Pourguol on est frileux
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WOMAC score over time pre- and post- Primary Total Hip Arthroplasty
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Fig. 1. Western Ontario and McMaster Universities
Osteoarthritis Index function scores over time in patients
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WOMAC score over time pre- and post-Rewision Total Hip Arthroplasty
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Pertes de Substance




Mega protheses







+ de matériel

b irféStion



Osteosynthese



Définitive

Utilité du matériel
Consolidation
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Consolidé?

Matéeriel Extractible? Lavage + Ablation




Masqgueletc Membrane Induite

(a) (b) (d)

“Deux Temps”



Greffe- Autologue
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Reame+lrrigator-Aspirator

Créte lliaque
Fibula



Allogreffec Os donneur

PRODUITS TYPES (non exhaustif) :

@D[TDS @Sﬁ@@nrfn@]@@ﬁ@w
Risque infectieux

OSTEOPURE™ HEMI-TETE AVEC OSTEOPURE™ 2 HEMI-TETES OSTEOPURE™ GROS
coL AVEC COL FRAGMENT 30 CM?



Transport




Couverture
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