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Abstract
Prosthetic joint infections (PJIs), although not very com-
mon, currently pose a very significant threat since they 
are associated with severe complications, high morbid-
ity rates and substantial costs. PJIs are most commonly 
caused by Staphylococcus aureus  and coagulase-nega-
tive staphylococci. The diagnosis of implant-associated 
infections is very challenging since no single routinely 
used laboratory or clinical test has been shown to dem-
onstrate adequate results with respect to sensitivity, 
specificity and accuracy. In most cases, a sum of clinical 
signs and symptoms, histopathology, blood tests, radi-
ography, bone scans and microbiological testing is con-
sidered to arrive at an accurate diagnosis. Treatment of 
PJIs is also very difficult since most of the infections are 
caused by biofilm-producing microorganisms which are 
significantly more resistant to the hosts natural defense 
mechanisms and antibiotic treatment. For successful 
management, a combination of both antibiotic and sur-
gical treatment is most often required, and early diagno-
sis is of the utmost importance. Thus, a multidisciplinary 
approach is potentially the best option in dealing with 
PJI, and should include the involvement of microbiolo-

gists, orthopedic specialists, clinicians, pathologists and 
radiologists in order to improve decision-making pro-
cesses and ensure overall success. The following review 
aims at briefly outlining the microbiology, diagnostic and 
treatment options, and preventive measures associated 
with such infections.
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Core tip: Prosthetic joint infections (PJIs), although un-
common, may be associated with significant complica-
tions and morbidity. Staphylococci are among the most 
commonly involved organisms. Diagnosis may be chal-
lenging in spite of the availability of various laboratory 
and radiological tests. Treatment too, is often difficult 
because most infections are caused by biofilm produc-
ing organisms. A combination of prudent surgical in-
tervention and specific antibiotic treatment is the key 
to a successful management. Thus, a multidisciplinary 
approach is the best option in dealing with PJI, and 
should involve a team of orthopedic specialists, clini-
cians, pathologists, radiologists and microbiologists to 
ensure best outcomes.
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INTRODUCTION
The use of  prosthetic material in orthopedic surgery has 
become common in recent times, due to its high success 
rate with total joint replacement and the management of  
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fractures. Whilst not very common, prosthetic joint infec-
tions (PJIs) pose a very significant threat, considering the 
number of  total joint replacements undertaken each year 
and the millions of  people who currently have indwell-
ing prostheses[1]. These infections are associated with 
severe complications, high morbidity rates and substantial 
costs[2]. PJIs linked with total hip and knee arthroplasty 
occur at an incidence rate of  1.5%-2.5% in the case of  
primary interventions. However after revision proce-
dures, rates as high as 2%-20% have also been reported[3].

PJIs are generally classified as per their time of  onset 
after surgery. In the case of  early PJI, the first signs and 
symptoms appear in the initial 3 mo post-surgery. How-
ever, there are some authors who are in disagreement 
with the prior mentioned timeframe, and limit the same 
to the first 2 to 4 wk. Similarly, in delayed manifestations 
initial infection signs and symptoms occur anywhere be-
tween 3 mo and 2 years post-surgery; and late manifesta-
tions, > 2 years post-surgery[4].

RISK FACTORS
Certain groups of  individuals can be considered to be at 
a higher risk of  prostheses infections when compared 
to others. These include patients those who suffer from 
rheumatoid arthritis, diabetes mellitus, psoriasis, etc.; and 
those who are immunocompromised, aged, infected with 
human immunodeficiency virus, have had long-term 
urinary catheterization, and/or have poor nutritional sta-
tus[1,3]. Other risk factors include smoking, obesity, corti-
costeroids, burns, liver disease, neoplasia, chemotherapy 
and radiotherapy[2]. In cases where PJI patients possess 
more than one implant, there is a significant risk of  a 
subsequent infection developing in the other prostheses 
present at the time of  infection[5].

Mortality associated with PJIs in the case of  elderly 
patients is as high as 8%[6]. In a study conducted by 
Grammatico-Guillon et al[7] in 2012, bone and joint infec-
tions were found to be not only age related, but were also 
found to be higher in males. This parallels the general 
trend of  Rheumatoid Arthritis in the same group of  in-
dividuals. The study also showed that the most frequent 
comorbidities associated with such infections are diabe-
tes, ulcer sores and peripheral vascular disorders[7]. 

PATHOGENESIS
The development of  a PJI is the result of  an interaction 
between the patient, pathogen, environment, interven-
tion and wound factors[2]. Implanted devices are known 
to possess a substantial risk of  bacterial and fungal colo-
nization. Studies have shown that having a foreign body 
present significantly decreases the minimal infecting dose 
of  Staphylococcus aureus (S. aureus) causing a permanent 
abscess. In an experiment involving animal models, it has 
also been shown that as low as 100 colony-forming units 
of  S. aureus can be sufficient to infect 95% of  subcutane-
ous implants present[8]. 

Host defense in the vicinity of  implant region also 
plays a significant role in the emergence of  PJIs. The 
most significant microorganisms responsible for caus-
ing these infections are S. aureus and coagulase-negative 
staphylococci (CoNS). It has been found that even few 
of  these skin-derived microorganisms are capable of  
colonizing implants during surgery, since granulocytes 
surrounding the implant are rendered incapable of  clear-
ing bacteria. This is because granulocytes that accumulate 
around the implant become partially degranulated due to 
the introduction of  a non-phagocytosable foreign object, 
and superoxide production is also decreased. After a bio-
film has been established, even fully functional granulo-
cytes cannot clear adherent staphylococci[8].

PJIs occur usually by one of  two routes, the first be-
ing introduced at or about the time of  operation. This 
may be caused by wound sepsis post-operatively, by in-
fected haematomas, or by operative contamination. Early 
infections may be either due to a single organism (e.g., S. 
aureus) or may be polymicrobial in nature. PJIs caused by 
CoNS tend to present themselves relatively late (even af-
ter a year in some cases). However, even these infections 
are caused at the time of  operation itself. The delayed 
presentation of  such organisms is due to their low patho-
genicity and tendency to produce biofilms, which allows 
them to stay sub clinical for considerable periods of  
time[8,9]. The second route is by that of  haematogenous 
spread. Any existing bacteraemia can lead to prosthetic 
material infection, although S. aureus is considered to be 
the most common cause. In cases where sinuses are pres-
ent, PJIs may even involve a range of  skin organisms, 
including Gram-negative, Gram-positive and anaerobic 
bacteria[9].

MICROBIOLOGY
Prosthetic material provides an ideal environment in 
which many microorganisms can flourish[10]. The most 
common bacterial agents responsible for close to 65% of  
all PJIs are S. aureus and Staphylococcus epidermidis. This is 
because these bacteria possess surface proteins that have 
adhesive properties, facilitating their initial colonization. 
These microorganisms have been reported in early as well 
as in late infections associated with total knee and total 
hip arthroplasty, and are commonly found to be methicil-
lin resistant. Recently, Lee et al[11] reported that not only 
is S. aureus responsible for causing PJIs, it may also be an 
independent risk factor that may be responsible for treat-
ment failure. Other microorganisms such as streptococci, 
diphtheroids and enterococci have been found to be re-
sponsible for approximately 10% of  PJIs each[2,3].

Gram negative microorganisms are less common 
than Gram positives in PJIs. However, infections caused 
by them are far more complicated and require longer 
treatment[12]. Polymicrobial infections have been found 
to occur usually in early PJIs[13]. These, along with infec-
tions caused by unusual pathogens such as Brucella spp. 
and various mycobacteria; although not as common, have 
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also been reported. Anaerobic microbes are found usu-
ally only as a part of  polymicrobial infections[2]. In cases 
of  tubercular PJIs, misdiagnosis proves to be a substan-
tial risk owing to the low index of  suspicion attributed to 
such infections. This could lead to a delay in correct di-
agnosis, with the risk of  permanent damage due to a late 
treatment[14]. PJIs are also caused by fungal agents like 
Candida and Asperillus[15]. 

There are several PJI cases where the growth of  
microorganisms is absent from aerobic and anaerobic 
cultures of  periprosthetic tissue samples[3]. Such culture 
negativity is an important issue in the treatment of  PJIs 
since negative cultures raise uncertainty in the diagnosis 
of  infection and makes choosing the appropriate antibi-
otics very challenging[16]. A study by Choi et al[16] showed 
that the success rate of  infection control in the case of  
culture negative infections is higher, suggesting that the 
culture negativity may not necessarily be a negative prog-
nostic factor for treating prosthetic joint infections.

Microorganisms found in PJIs that are caused by 
haematogenous dissemination include Gram negative 
bacilli, enterococci and anaerobes from genitourinary and 
gastrointestinal tract procedures or infections; Streptococci 
viridans, Peptococcus spp. and Peptostreptococcus spp. from 
dentogingival processes and manipulations; and Strepto-
coccus spp. from pyogenic skin infections[3]. Few cases of  
PJIs caused by Haemophilus parainfluenzae have also been 
reported, most caused due to bacteraemia from dental 
origin[17]. Recently, Bjerke-Kroll et al[18] also reported Strep-
tococcus viridans as a significant risk factor for transient 
bacteremia following dental extractions.

ROLE OF BIOFILMS
PJIs are characteristically caused by biofilm-forming bacte-
ria. Biofilms can be defined as microorganisms possessing 
altered phenotypes that live together in a self-organized 
aggregate. This aggregate is embedded in an exopolymer 
saccharide matrix which is self-produced and allows the 
attachment of  the biofilm to an external surface. Prosthe-
sis colonization by biofilm-producing bacteria can occur 
during implantation or by haematogenous seeding. A 
variety of  microorganisms are known to grow in biofilms, 
including S. aureus and CoNS, which are of  particular 
importance in PJIs[3]. The ability of  microorganisms to 
form biofilms is a virulence factor[8]. Biofilm microbes are 
considered to be around 10 to 1000 times less susceptible 
to antibiotics, especially cell wall targeting agents. It is also 
difficult to predict the pharmacodynamic parameters of  
antimicrobial agents against these microorganisms. Thus, 
drugs are often used in concentrations higher than would 
be otherwise required[3].

There have been several postulations and investiga-
tions to explain the increased antimicrobial resistance 
associated with biofilm-producing bacteria. Although the 
extracellular matrix in biofilms does physically restrict an-
timicrobial agents to some extent, it does not seem to be 
the predominant mechanism conferring resistance. Some 

bacteria enter a non-growing stationary state due to de-
creased nutrient and oxygen levels inside the biofilm. As 
a result, their susceptibility to antimicrobials is reduced 
given that their action is growth-dependent. Some bacte-
ria also differentiate into phenotypically resistant states; 
while others have shown to exhibit gene expression that 
confers antimicrobial resistance which is biofilm-specific, 
but has no role in biofilm formation[3].

DIAGNOSIS
PJIs currently have no universal definition. Most gener-
ally, a PJI is considered to be present when at least one of  
the forementioned criteria is fulfilled-evident purulence 
in the synovial fluid or around the prosthesis; presence of  
acute inflammation when periprosthetic tissue sections 
are histopathologically examined; sinus tract communica-
tion with the prosthesis; or when the same organism is 
found to be growing in repeated cultures of  either syno-
vial fluid, periprosthetic tissue or the implant itself[19].

With the evaluation of  patients suspected to have PJI, 
clinicians initially have to verify whether the dysfunction 
has been septically or aseptically caused. In some cases 
clinical diagnosis of  PJIs is possible; however, laboratory 
testing is often required. On arriving at a satisfactory di-
agnosis, clinicians look to microbiological results for the 
identification of  the underlying microbial cause, as well 
as to attain antimicrobial susceptibility levels so as to ex-
ecute appropriate treatment. When a PJI is due to a viru-
lent organism such as S. aureus, clinical symptoms like fe-
ver, effusion, warmth, erythema, and pain localized to the 
joint may occur. However, if  the infection is caused due 
to low-virulence organisms like P. acnes or CoNS, pain 
and/or loosening of  the prosthesis can take place with-
out manifesting any further clinical signs. This leads to a 
challenging situation where the clinician cannot positively 
distinguish such an infection from aseptic arthroplasty 
failure[19]. When a PJI is suspected, it is recommended to 
wait a minimum of  15 d post any antibiotic treatment 
before performing tests in order to decrease the rate of  
false negative results, following which pre-operative sam-
pling is to be performed. If  the results are positive, sur-
gical and antibiotic management can be planned. In the 
case of  fever and other nonspecific clinical symptoms, it 
is recommended to perform blood cultures for aerobic 
and anaerobic bacteria so that rapid probabilistic antibio-
therapy can be initiated before considering surgery. Nega-
tive results do not rule out the possibility of  an existing 
infection[15].

In the diagnosis of  PJIs, no single routine clinical or 
laboratory test is known to demonstrate ideal sensitiv-
ity, specificity and accuracy. Therefore, a sum of  clinical 
signs and symptoms, blood tests, histopathology, radiog-
raphy, bone scans and microbiological testing is collec-
tively used to attain an accurate diagnosis[3]. Blood tests 
are usually the first laboratory tests to be carried out. In 
the immediate postoperative period, C-reactive protein 
levels are found to be elevated and leucocytosis is ob-
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specimens should be carried out[20]. Some studies even 
suggest extending the incubation period for the cultures, 
and sonication of  the tissue samples to disperse adher-
ent bacteria[3]. False-positive results are obtained from 
periprosthetic tissue cultures due to contamination dur-
ing surgery, specimen transport, or specimen processing, 
these effect the specificity of  results. Moreover, problems 
with specificity occur due to difficulties in establishing 
the clinical significance of  common skin flora growth in 
intraoperative cultures[20].

It’s a well known fact that Swab cultures are less ef-
ficient as compared to tissue and synovial fluid culture 
samples, and should thus be avoided. They are more 
prone to contamination and have a high tendency to con-
vey false-positive results. Anaerobes are most commonly 
isolated using blood culture bottles when compared to 
isolation from swab and tissue cultures[20] thereby indicat-
ing loss of  bacterial viability during transport that may be 
responsible for some false-negative culture results.

Removed implant or fragments
The growth of  biofilm-forming bacteria may evade de-
tection using periprosthetic tissue cultures[20]. Since bio-
films play a very important role in infections, implant cul-
tures has been found to be superior as compared to tissue 
culture. Explanted foreign material is usually vortexed 
or sonicated before culturing. This detaches the biofilm-
associated bacteria, leaving it liberated in the surrounding 
broth[8]. Sonication has been used todiagnose infections 
of  multiple medical device types, including orthopedic 
devices, breast implants, vascular grafts, cardiac devices, 
vascular catheters, and ureteralstents. Sonicate fluid has 
the advantage over periprosthetic tissue culture in having 
a shorter time to positivity[20].

Other non-culture PJI diagnostic techniques
The serological detection of  PJI-causing microorganisms 
involves the detection of  antibodies against such organ-
isms. This technique, although fairly simple to perform, 
lacks substantial specificity which may be attributed to 
low basal antibodytiters that are often recorded against 
organisms like CoNS, since they are apart of  normal 
human flora. Direct visualization of  PJI-associated bac-
teria from sonication fluid, using immunofluorescence 
microscopy by means of  pathogen-targeted antibodies, 
can also be used in the diagnosis of  PJI. However this 
method lacks clarity and provides no evident advantage 
over conventional culture techniques. Molecular tech-
niques, theoretically, have shown to exhibit very good po-
tential in overcoming drawbacks associated with culture 
methods when it comes to biofilm-associated infections. 
Unfortunately, studies evaluating these methods are very 
limited and are often contradictory. The major disadvan-
tages associated with the molecular diagnosis of  PJIs are 
the inability of  the technique to provide essential antimi-
crobial susceptibility results, and the incidence of  false-
positive results that occur. False-positive results may be 
caused by DNA from non-viable bacteria that may have 

served, which returns to normal within a few weeks[2]. 
Thus repetitive measurements can be indicative of  PJI, 
but these results are neither sensitive nor specific[8]. In 
histopathological studies, tissue neutrophil levels are 
known to suggest infection. However, a generally ac-
cepted definition does not exist for acute inflammation. 
Several imaging techniques are employed to detect PJI. 
These include General Radiography, computed tomogra-
phy, Ultrasonography, magnetic resonance imaging, Bone 
Scintigraphy with Technetium-99m-labelled Methylene 
Diphosphonate and Fluorodeoxyglucose positron emis-
sion tomography[3,8].

MICROBIOLOGIC ANALYSIS
Preoperative specimens
This involves the testing of  sinus tracts, superficial 
wounds, synovial fluid and preoperative tissue samples 
prior to any surgical revision procedure[19]. However, cul-
tures of  superficial wounds, sinus tracts often represent 
microbial colonization which can be misleading, and 
therefore lack predictive value[3,19]. Isolation of  S. aureus 
from sinus tracts is considered to be predictive of  the 
causative pathogen[3].

Pre-operative culture of  Aspirated Synovial fluid can 
be useful in the diagnosis of  PJIs; especially in patients 
who have underlying inflammatory diseases, where rou-
tine Inflammatory markers may not very reliable[3,19]. 
Synovial fluid cultures allow microorganism identification 
with a sensitivity of  as high as 82%-94%, and a specificity 
of  94%-97%[3]. Use of  paediatric blood-culture bottles 
has been shown to improve sensitivity[8]. However, re-
ports of  discordance between synovial fluid and intra-
operative cultures, with rates of  false-positives between 
3% to 16% and false-negative results from 8% to 50%. 
It has been shown that the false-negative results can be 
attributed to the bactericidal effect of  anesthetics, low 
bacterial loads in synovial fluid and presence of  fastidious 
organisms. The instillation of  normal saline into joints to 
aid aspiration may result in the dilution of  the specimen 
bacterial load. Gomez et al[19] in 2011 stated that preop-
erative tissue cultures do not suggest any advantage over 
synovial fluid cultures.

Intraoperative specimens
Periprosthetic tissue samples are commonly examined to 
detect infecting microorganismsin PJIs. Prior to sampling, 
it is imperative to discontinue any antimicrobial therapy 
for a period of  at least 2 wk[8]. Gram stains of  peripros-
thetic tissues are rarely given any clinical importance due 
to their extremely low sensitivity that ranges from 0% 
to 30%. The sensitivity of  bacterial detection from peri-
prosthetic tissue cultures using conventional techniques is 
between 37% and 61%. This relatively low sensitivity may 
be attributed to the fact that the growth of  the causative 
microorganisms is more so on the implant surface rather 
than in the surrounding tissue. To increase sensitivity, it is 
recommended that the evaluation of  a minimum of  five 
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contaminated patient specimens and reagents; or caused 
by ampliconcontamination[20].

TREATMENT
Surgical intervention and antimicrobial therapy are the 
two main modes of  treatment for the management of  
PJIs, which may even be initiated while awaiting micro-
biological results to avoid permanent joint cartilage dam-
age[10]. To achieve complete therapy success, a combina-
tion of  both these methods is usually required, and early 
diagnosis is of  the utmost importance[8].

Antimicrobial therapy
There are no general standards for an ideal regimen and 
duration for the administration of  antimicrobial agents in 
the treatment of  PJIs[3]. In the presence of  a prosthetic 
device, growth recurrence is frequent. Therefore, as in 
treating tuberculosis cases, killing of  all microorganisms 
is essential[8].

A well-defined example of  optimal antimicrobial ther-
apy is the use of  Rifampicin in staphylococcal implant 
infections[8]. Ithas excellent efficacy against staphylococci 
in its stationary phase, exceeds minimum inhibitory con-
centrations (MICs) by a factor of  about 10-100 at trough 
levels and can also be well absorbed orally[3]. It also has 
proven in vitro activity in several clinical studies.Rifampin 
must always be used in combination with another antibi-
otic so as to prevent the emergence of  resistance. When 
used in synergistically, it has shown excellent activity 
against susceptible slow-growing and adherent staphy-
lococci. Quinolones have been found to be excellent 
combination drugs owing to their good bioavailability, 
safety and activity[8]. Ciprofloxacin is another drug that is 
commonly used in combination with Rifampicin. Several 
studies have demonstrated improved efficacy in favour 
of  the rifampicin/ciprofloxacin combination as opposed 
to ciprofloxacin monotherapy,to be used in the treatment 
of  staphylococcal infections associated with orthopaedic 
implant devices[3]. Rifampicin can also be used with other 
antimicrobial agents like fusidic acid, cotrimoxazole, trim-
ethoprim/sulfamethoxazole, linezolid and minocycline[3,8]. 
However negative results have been reported when Ri-
fampicin has been used with Levofloxacin orally[3].

Staphylococci, both S. aureus and CoNS, have increas-
ingly shown resistance to methicillin over the past few 
years; and Methicillin-resistant S. aureus (MRSA) infections 
have had a severe impact on PJIs. Patients with MRSA 
infections in periprosthetic tissue cultures have a higher 
probability of  treatment failure as compared to those 
with methicillin-susceptible S. aureus infections. Also, 
patients with MRSA PJIs are prone tohospitalization for 
longer periods of  time (median 15 d vs 10 d). Intravenous 
glycopeptides are primarily used to treat PJIs caused by 
methicillin-resistant Gram-positive bacteria. For MRSA 
infections postsurgery, continuous outpatient vancomycin 
perfusion has been used successfully. Prolonged adminis-
tration of  teicoplanin once daily has also appeared to be 

relatively efficacious. Newer antibiotics like quinupristin/
dalfopristin, linezolid, daptomycin andtigecycline are ac-
tive against MRSA strains. Drugs like oritavancin, dalba-
vancin, faropenem and telavancin have shown promising 
results[3]. Quinopristin/dalfopristin shows activity against 
Enterococcus faecium (including vancomycin-resistant strains) 
as well as S. aureus (including MRSA). In a study of  40 
patients suffering from MRSA orthopaedic infections and 
who were put on Quinopristin/dalfopristin, clinical suc-
cess was found in 78% and microbial eradication in 69% 
of  the cases[8]. However, side-effects and drug interactions 
has halted it use widely[3].

Linezolid shows potential in the treatment of  PJIs 
because of  its bioavailability and antimicrobial spectrum. 
It possesses a very wide anti-Gram-positive bacterial spec-
trum, which includes all CoNS species. It also shows good 
diffusion in bone tissue. In anon comparative study by 
Cobo et al[21], 86% of  patients treated with linezolid dem-
onstrated clinical and microbiological cure. Unfortunately, 
toxicity associated with the drug is a matter of  concern. 
Adverse effects like reversible myelo suppression, optic 
neuropathy and peripheral neuropathy are quite common 
with linezolid treatment. In most cases, optic neuropathies 
were resolved after linezolid stoppage, but peripheral neu-
ropathies were found to be irreversible[8].

Drugs like Daptomycin and Tigecycline make for at-
tractive options in the treatment of  PJIs[3,8]. Daptomycin 
has rapid bactericidal activity against most Gram-positive 
microbes, including MRSA, Vancomycin-resistant S. au-
reus, and Vancomycin-resistantenterococci[8]. Tigecycline 
is a novel glycylcycline antibiotic possessing a broad spec-
trumof  activity. It has in vitro bacteriostaticactivity against 
several Gram-positive, Gram-negative, anaerobic, atypical 
and antimicrobial-resistant bacteria. However, there is not 
enough available data for the application of  these drugs 
in PJI management[3].

Surgical treatment
The management of  suspected PJIs mainly rests in the 
hands of  orthopaedic surgeons since surgical procedures 
are most often required[22]. Debridement is usually the 
first step in surgical treatment and involves the removal 
of  any scar tissue, haematomas,devitalized tissue, and 
sinus tracts[2]. This method has been found to have lim-
itedsuccess (varying from 20%-60%); and prosthesis 
removal and replacement is frequently required[2,23]. This 
however, may be attributed to the fact that debridement 
and implant retention has often been carried out on 
patients who have not entirely been suited to the proce-
dure. Recently several algorithms have been published 
to aid in the selection process, and have been found to 
significantly increase the success rate of  debridement 
procedures[23]. One-stage or Direct Revision is sought 
to in patients for whom two staged operations would 
represent a substantial operative risk[1]. It involves the 
replacement of  an old prosthesis with a new one during 
the same surgical procedure[8].

Two-stage (staged) Revision is the commonest surgi-
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cal intervention in PJI management[9]. Success rates of  > 
90% have been reported in several studies for the proce-
dure, when 6 wk of  antimicrobial treatment have been 
administered between the stages[24]. Recently, Tsai et al[25] 
reported that patients who have undergone two-stage re-
vision are less prone to recurrent infections. The surgery 
is especially preferred in cases where resistant or difficult-
to-eradicate microorganisms are involved like MRSA, en-
terococci, staphylococci, Multi drug-resistant Pseudomonas 
aeruginosa or fungi[8]. In the first stage of  the procedure, 
the prosthesis is removed along with carrying out a thor-
oughdebridement of  all existing dead and infected tissue.
The prosthesis is usually replaced by an antibiotic-loaded 
cement spacer in order to prevent joint space contracture 
that may occur between stage[26]. Other antibiotics may 
also be administered systemically. In very few cases that 
involve an acute infection, the implant may be preserved. 
The second-stage of  the procedure involves the insertion 
of  a new prosthesis into the site previously made sterile, 
and is usually carried out about 8-12 wk after the first 
stage once all inflammatory markers have attained normal 
levels and wound healing is complete[9].

Permanent removal of  the prosthetic device is usually 
reserved for patients with a high risk of  reinfection, like 
those with severe imunosuppression or those who are 
active intravenous drug users; or when no functional im-
provement is expected after reimplantation[8]. Occasion-
ally, in cases where the patient is not suitable for surgical 
procedures or for those who refuse operations, a long-
term suppressiveantibiotic regimen may be employed to 
suppress bacterial growth and to control symptoms[1]. 
However, since this approach only controls clinical symp-
toms rather than actually curing PJI, the infectiontends 
to relapse in most patients (> 80%) on discontinuing the 
antibiotics[8].

PREVENTION
Adequate antibiotic prophylaxis is essential in reducing 
the risk of  prosthesis-associated infections[10]. The objec-
tive of  antimicrobial prophylaxis is to obtain serum and 
tissue drug levels that exceed the MICs for organisms 
that are likely to be a threat, for the entire duration of  the 
operation. Systemic antibiotics should be administered 
just prior to the surgery. While administering prophy-
lactic treatment, it is important to consider antibiotic 
resistance patterns associated with individual hospitals, 
as well as toxic and allergic reactions that may occur in 
patients undergoing surgery. In Orthopedic surgery, first- 
or second-generation cephalosporins such as cefazolin or 
cefuroxime are rational choices. However if  the patient 
suffers from a β-lactam allergy, drugs like vancomycin, 
teicoplanin or clindamycin should be used[3,8]. Recently, 
Qadir et al[27] suggested Vancomycinto be used as a topical 
powder in the prevention of  PJI. In settings where there 
is a high prevalence of  MRSA, the use of  glycopeptides 
is considered to be appropriate[8].

From the moment of  implantation, there is a constant 
risk of  infection due to transient bacteraemia. Haematog-

enous seeding may occur at any point in the lifespan of  
a patient; however, the risk is significantly higher in the 
early stages following implantation. It is recommended 
to maintain good oral hygiene along with the regular re-
moval of  dental plaque to reduce the risk of  bacteraemia. 
Also, if  any dental, genitourinary tract or gastrointestinal 
tract procedure is to be undergone post implantation, a 
single dose of  antibiotic prophylaxis should be utilized[3,8].

CONCLUSION
Prosthetic Joint Infections are still considered to be a sig-
nificant risk worldwide due to the high mortality risks and 
exponential costs associated with them. And although sev-
eral strides have been made to improve their diagnosis and 
management, numerous obstacles are yet to be tackled. A 
multidisciplinary approach is potentially the best option in 
dealing with PJI, and should include the involvement of  
microbiologists, orthopedic specialists, clinicians, patholo-
gists and radiologists in order to improve decision-making 
processes and ensure overall success.
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