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The high success rates of 

antimicrobial therapy in most 

infectious diseases have not 

yet been achieved in bone and 

joint infections owing to the 

physiological and 

anatomical characteristics 

of bone.

Waldvogel  F.A. et al.: Osteomyelitis   Lancet Vol. 364, Issue 9431,  369 - 379, 24 July 2004

Bone and joint infections are painful for patients 

and frustrating for both them and their doctors 



Evidence of an intracellular

reservoir in                      

osteocytes (A,B),                             

osteoblasts (C)                                   

bone matrix ( D)                                    

of a patient with recurrent

osteomyelitis

Bosse et al., J Bone Joint Surg Am. 2005; 87:1343-7

INTRACELLULAR SURVIVAL



. Description of the key mechanisms involved in antibiotic resistance such as enzyme 

causing neutralizations,presence of persistent (non-dividing) cells and biofilm 

phenotype

Hall-Stoodley L. et al.: Nat Rev Microbiol. 2004 Feb;2(2):95-108.

Bacterial biofilms: from the natural environment to 

infectious diseases



Penetration of Antibacterials into Bone

Pharmacokinetic, Pharmacodynamic and Bioanalytical Considerations

Landersdorfer CB et al.:Clin Pharmacokinet 2009; 42(2):89-124



5.96 log10                           

CFU/g bone

5.79 log10

CFU/g bone

6.33 log10                

CFU/g bone

Dalbavancin for treatment of implant-related methicillin resistant

Staphylococcus aureus

osteomyelitis in an experimental rat model

Mean bacterial counts in log10 CFU/g bone (±SD) from osseous tissue after a four-week 

treatment period with dalbavancin, vancomycin or without treatment in an experimental implant-

related MRSA osteomyelitis in rats

Kussmann et al. 2018



Médecine et Maladies Infectieuses   Volume 48, Issue 4, June 2018, Pages 256-262



Overall bone and joint infections (BJI), device-associated BJI and complex BJI patients, 

and hospitalizations, 2008 vs. 2013, France. 



Arthroplasty: good and bad 

Arthroplasty numbers worlwide ~ 5 millions

Yearly trend 5% increase

Arthroplasty revision rate 5% - 10%

Infected revision rate 11% - 40%

Infection rate (primary) 1% - 4%

THA TKA References

UK 20.3% 25.6% NJR report - 2011

Norway 12.5% 11.3% NAR report - 2010

USA 14.8% 25.2% JBJS (Am) - Bozic 2009; CORR – Bozic 2010

Canada (early 2Y) 32% 39% JCC – Singh 2016

Japan 16% 32.8% NJR report - 2017

Infected revision rate



Time trends in the aetiology of prosthetic 

joint infections: a multicentre cohort study

N. Benito et al. / Clinical Microbiology and Infection 22 

(2016) 732.e1e732.e8

2524 consecutive adult patients with a diagnosis of PJI.                             

microbiological diagnosis:2288 cases (90.6%).
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DIAGNOSTICA

non tutte le protesi dolorose sono una PTJ,

ma   la segnalazione di cicatrizzazione problematica,                                               

di ematomi post-chirurgici più volte drenati,                                         

la persistenza di secrezione sierosa dalla ferita,                                

il dolore comparso durante riabilitazione,                                                   

il dolore presente anche a riposo                                                          

devono far pensare ad una infezione  

“LA CLINICA CON LA STORIA DEL PZ “”

➢ Le attuali linee guida per la diagnosi e il trattamento delle infezioni articolari 

protesiche di spalla fanno riferimento a quelle di anca e ginocchio :                                                        

le infezioni protesiche di spalla spesso differiscono da quelle dell'anca e del 

ginocchio a causa della natura “indolente” degli organismi incriminati nella 

maggior parte delle complicanze infettive e per le differenti condizioni 

anatomiche dopo impianto  di protesi 



VES e PCR aumentati sembrano fornire la miglior sensibilità e 

specificità diagnostica (A-III).

Una semplice radiografia deve essere eseguita in tutti i pazienti con 

sospetta PJI (A-III). Studi di imaging come la scintigrafia 

ossea/leucociti+, TAC, RNM e PET non dovrebbero essere richiesti di 

routine per diagnosticare PJI (B-III).

Una artrocentesi diagnostica dovrebbe essere eseguita  in tutti i Pz

- con sospetta PJI acuta 

- con protesi dolorosa cronica anche senza > VES  e/o PCR (A-III) 

Analisi del liquido sinoviale:                     

- N° totale  GB e % PMN, Esterasi leucocitaria / α-defensina

-Coltura per microrganismi aerobi ed anaerobi (A-III).   

- La sospensione della terapia antibiotica per almeno 2 settimane 

prima della raccolta liquido sinoviale > la probabilità di identificare  

organismo (B-III)

Plain radiographs should be performed in all cases of suspected PJI. Magnetic 

resonance imaging (MRI), computed tomography (CT), and nuclear imaging currently 

do not have a direct role in the diagnosis of PJI but may be helpful in the identification 

of other causes of joint pain/failure.   Strong (93)                                    

International Consensus on Periprosthetic Joint Infection
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Serum D-Dimer Test Is Promising for the Diagnosis of 

Periprosthetic Joint Infection and Timing of Reimplantation

A :primary arthroplasty

B: aseptic revision

C: revision for PJI     

D: reimplantation

E: infection in a site other than a joint 

850 ng/ml

Parvizi J. Et al  J Bone Joint Surg Am. 2017;99:1419-27 



Leukocyte esterase analysis in the diagnosis of joint infection:

Can we make a diagnosis using a simple urine dipstick?

Otis C. Colvin et al.:Skeletal Radiol (2015) 44:673–677

Our test results confirm that the leukocyte esterase test can accurately detect PJI and that 

it can be used as a part of the traditional PJI workup.

In the assessment of native joints, its high negative predictive value suggests that it is a 

valuable tool in excluding native joint septic arthritis.



The Alpha-defensin Test for Periprosthetic Joint Infection

Responds to a Wide Spectrum of Organisms

Deirmengian C. et al.:Clin Orthop Relat Res (2015) 473:2229–2235



~ 500 
€

<0,50 
€
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IDENTIFICAZIONE 

DEL PATOGENO



Sonicazione

Monsen 2008



In this randomized study, we found no difference in sensitivity

between DTT and sonication for the detection of PJI, and both of

those tests were more sensitive than standard tissue cultures. Thus,

cultures of sonication or DTT fluid should be considered important

additional tools to standard cultures for definition of PJI and should be

considered together with other criteria, especially in settings where

infection is not suspected before revision surgery.







Tande A. J. Et al:Prosthetic Joint InfectionClin. Microbiol. Rev. April 2014vol. 27 no. 2 302-345



Debridement and polyethylene exchange

Antibiotic

Implant Retention

Are 3-6 months necessary?

IV/OS…….?



SHORT- VERSUS LONG-DURATION LEVOFLOXACIN PLUS 

RIFAMPICIN FOR ACUTE STAPHYLOCOCCAL PROSTHETIC 

JOINT INFECTION MANAGED WITH IMPLANT RETENTION:    

A RANDOMISED CLINICAL TRIAL 

J. Lora-Tamayo et al. / International Journal of Antimicrobial Agents 48 (2016) 310–316

8 weeks3-6 months

This is the first randomised clinical trial suggesting that 8 weeks of L+R 

could be non-inferior to longer standard treatments for acute 

staphylococcal PJI managed with DAIR.



Kaplan Meier remission curve for patients treated for 6 or 12 weeks with antibiotics 

60 patients with PJI (69%) remained in remission, with no significant difference between hip 

and knee cases (73.3% vs. 59.3%, 95% confidence interval (CI), 0.20–1.38), or between 

patients receiving 6 compared with 12 weeks of antibiotic treatment (70.5% vs.67.4%, 

95%CI 0.27–2.10, p = 0.60). MRSA was isolated from 13.8% of infections and this was the 

only variable associated with a poorer outcome (remission in 41.7% vs. 73.3% for those with 

other pathogens, 95%CI 0.05–0.77, p = 0.02).  

In our patients, the inclusion of rifampin in the antibiotic 

regimen for the subset of patients with S. aureus infection 

appeared to confer no statistically significant advantage 

although the numbers analysed were small 

87 patients                                

debridements were performed within 

3 weeks of symptom





Does Prior Failed Debridement Compromise the Outcome of 

Subsequent Two-Stage Revision Done for Periprosthetic Joint 

Infection Following Total Knee Arthroplasty?

Rajgopal A. et al.: J Arthroplasty 2018 Aug;33(8):2588-2594.

A higher incidence of patients with MRSA and Pseudomonas infection were noted in the failed 

DAIR group. Also, the chances of eradication of these organisms are diminished in the prior 

failed debridement group compared to those undergoing a direct 2-stage surgery. We 

recommend that patients with PJIs caused by these organisms should undergo an early 2-stage 

revision.

A failed-DAIR procedure before a 2-stage revision TKA is associated with a higher probability 

of failure (almost twice the risk) compared to those undergoing a direct two stage revision . 

This is also associated with lower functional outcome scores, lower ROM, and higher wound-

related complications, a fact that should be emphasized to the patient to make an informed 

decision.



Debridement and polyethylene exchange

Antibiotic

Implant Retention

6 WEEKS



DAIR                Daptomycin 850 mg q 24 h  5 weeks 







Sepsi da MRSA dopo 4 mesi da reimpianto  PTH trattata con 

Daptomicina 700 mg die da 9 gg

Trasferita  per persistenza  febbre  dolore e flogosi anca dx





?
4-6 WEEKS



6-8  WEEKS



TERAPIA    ANTIBIOTICA 

CONSERVATIVA CRONICA

• Controindicazioni all’intervento   / rifiuto del Pz

• Elevata sensibilità del  patogeno ad antibiotici orali

• Buona tollerabilità  parenchimi / paziente  alla 

terapia  prescelta

• Protesi  stabile 

MONITORAGGIO BIOCHIMICO/MICROBIOLOGICO / 

RADIOLOGICO

…………. o Ultra-long acting ev



Da  circa 7 mesi in terapia conservativa

con levofloxacina 500 mg die











Da cirrca 1 anno in terapia conservativa

amoxicillina /clavulanato 1000 mg x 2



procedura di salvataggio , ultima opzione in presenza di una grave infezione, scarsa 

quantità o qualità di tessuto osseo o dopo il fallimento di interventi di protesi anca. 

rimozione della testa femorale sino al piccolo trocantere /rimozione protesi e la sutura 

dei tessuti molli associati

----- il recupero funzionale completo può essere limitato-----

In letteratura non sono presenti linee guida condivise riguardo il 

protocollo riabilitativo da seguire dopo un intervento di Girdlestone



Septic Arthritis of Native  Joints

John J. Ross   Infect Dis Clin N Am 31 (2017) 203–218

Septic arthritis of native (nonprosthetic) joints is uncommon but not 

rare, with approximately 2 cases per 100,000 people per year. 



• Today, septic arthritis is managed with antibiotics combined with joint drainage by 

arthroscopy, arthrocentesis, or arthrotomy.  Drainage decompresses the joint, 

improves blood flow, and removes bacteria, toxins,and proteases.

• Arthrocentesis should be repeated daily until effusions resolve and cultures are 

negative. 

• Surgical drainage is indicated for septic arthritis of the hip , failure to respond 

after 5 to 7 days of antibiotics and arthrocentesis, and soft tissue extension of 

infection. 

• The shoulder joint should be drained either surgically or under radiologic guidance. 

• Patients with sternoclavicular septic arthritis often respond poorly to medical  

management, especially when antibiotic therapy is delayed. Thoracic surgery should 

be consulted in these patients to assess the need for sternoclavicular joint excision 

and pectoralis flap grafting.

• A recent study showed a significant benefit of dexamethasone therapy in 

preventing disability in children with septic arthritis, but no data exist to 

recommend its use in adults.

• Aggressive rehabilitation is essential to prevent joint contractures and muscle 

atrophy. Patients should be mobilized as soon as pain allows

4  WEEKS



.Gustilo RB et al.:The management of open fractures. J Bone Joint Surg Am. 1990; 72(2):299-304

.Gustilo RB et al.: Prevention of infection in the treatment of one thousand and twenty-five open fractures of long 

bones: retrospective and prospective analyses. J Bone Joint Surg Am. 1976; 58(4):453-45                                      

.Gustilo RB et al Problems in the management of type III (severe) open fractures: a new classification of type III 

open fractures. J Trauma. 1984; 24(8):742-746. 

.Kim PH et al. In brief: Gustilo- Anderson classification [corrected]. Clin Orthop Relat Res. 2012; 470(11):3270-3274





W.J. Metsemakers et al. / Injury, Int. J. Care Injured  (2016)  

INFECTION AFTER FRACTURE FIXATION: CURRENT 

SURGICAL AND MICROBIOLOGICAL CONCEPTS 



TERAPIA 

ANTIBIOTICA  

?



- TEMPI  BREVI  PER  CONSOLIDAMENTO (~ 30 gg )  

IDENTIFICAZIONE PATOGENO

TERAPIA   ANTIBIOTICA MIRATA                                  

FINO A STABILIZZAZIONE FRATTURA

risoluzione flogosi tessuti molli                           

riduzione/arresto processo osteolitico

RIMOZIONE APPARECCHIO                                     

ESTESA PULIZIA                                                                      

TRATTAMENTO ANTIBIOTICO: durata 

4-6 settimane

SE

guargione



-TEMPI  LUNGHI PER  CONSOLIDAMENTO   ( 

>30 )     - MANCATA 

IDENTIFICAZIONE PATOGENO                

- PATOGENO MDR                                                              

- PRESENZA DI SEQUESTRO

RIMOZIONE OSTEOSINTESI                                     

ESTESA PULIZIA /OSTEOTOMIA                           

IMMOBILIZZAZIONE ALTERNATIVA                                                                     

CONSIDERARE SE  TRATTAMENTO 

ANTIBIOTICO       ( 4-6 settimane )

SE



L’dentificazione  dell’agente eziologico  di 

osteomielite cronica richiede la  cultura 

dell'osso infetto 

La coltura di prelievi di osso nel focolaio osteomielitico ha  permesso  

l’identificazione dell'agente nel 94% dei casi, compresi i batteri 

anaerobi  (14%). Colture di campioni non-osso e osso diedero 

risultati identici nel 30% dei pazienti, (>concordanza in osteomielite 

cronica causata da Staphylococcus aureus -42%- rispetto a tutte le 

altre specie batteriche -22%-).

100 Pz con diagnosi clinica di osteomielite cronica





9 scintigrafie con LEU +



Diabete in insulina, Parkinson, extrasistolia (b-bloccanti)

• Feb 2016 frattura femore dx – IVU nel post-operatorio

• Nov 2016 dolore anca dx (scinti Leu+ per mobilizzazione
settica)

• 2018 TC:  migrazione protesi nella piccola pelvi

--> amoxi-clav + cipro da Feb a Giu 2018

dalbavancina + cipro da Giu a Dic 2018 (fino a marzo?)

[dalbavancina 1500 mg D1 + 1500 D8 poi 1500 una volta ogni due mesi]

Maschio 82 aa



• Mar 2019 sospende antibiotici su indicazione

MYOS

• Fine aprile 2019 sepsi da Proteus ESBL e ricovero

presso altro ospedale (Geriatria) –> KPC -

• --> inizia ertapenem + teicoplanina ( a domicilio)

• 10/06/2019 ricovero VC    -> KPC+

• WBC 8570, PCR 6.61 (lim 0.8), creatinina 0.57














