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1.1 - Prevention: Host Related



Question1: What are the absoluteand relative
contraindicationsto elective primary total joint
arthroplasty,with respectto SSIandPJIrisk?

RESEARCHED BY: 

Richard Iorio MD



Literature:
ÅMeta-analysis 12, Prospective/Randomized 3, Retrospective 145 

ÅGuidelines recommend discontinuing immunosuppressantsprior to TJA. 
ÅData based primarily on studying transplant patients

ÅSurgery must delayed for 3 months following intraarticular steroid injection.

Å.ƻǘƘ ƭƻǿ όҖмф ƪƎκƳ2) and high (>30 kg/m2) BMI are associated with increased 
SSI/PJI.
ÅObesity and being underweight considered relative contraindications

ÅThere is strong evidenctthat links malnutrition to increased rates of SSI

ÅGrammatico-Guillonet al. (2015) reported that patients with active ulcer sores 
preoperatively had significantly higher rates of SSI following TJA versus those 
without ulcer sores (HR 2.55; 95% CI 1.94-3.35).

ÅLiterature suggests optomizingpatients medically in chronic conditions such as 
Diabetes, chronic kidney disease, and clotting disorders



Recommendation: Elective joint arthroplasty is contraindicated in 
patients with an infectious lesion in the ipsilateral extremity until 
the infection is resolved. Total joint arthroplasty needs to be 
deferred in patients with uncontrolled conditions such as diabetes, 
malnutrition, chronic kidney disease as well as other diseases that 
are known to increase the risks of SSI/PJI.

Level of Evidence: Strong

A. Agree

B. Disagree

C. Abstain



Question 2: Is the diagnosis of post-traumatic 
arthritis associated with an increased risk of 
subsequent SSI/PJI after joint arthroplasty?

RESEARCHED BY: 

Usama H Saleh MD, Egypt Neil ShethMD, USA



Literature:
ÅMeta-analysis/Systematic Review 1, Prospective 1, Retrospective 6

ÅAmong 3,509 patients there was a 4.93% risk of deep infection
Å2.93% among the primary osteoarthritis group

ÅA systematic review (Saleh et al) reported infection rates in post-
traumatic arthritis patients as higher than the general population



Recommendation: Yes. Total joint arthroplasty for
patients with post-traumatic arthritis of the hip or
knee carries higher risks of developingSSI/PJI. The
incidenceis markedlyhigherin patientswith previous
surgeryandretainedimplants.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



Question 3: What nutritional markers are the most 
sensitive and specific for SSI/PJI? Does improvement in 
nutritional status reduce the risk of SSI/PJI?

RESEARCHED BY: 

Georgios KomnosMD, 
Greece

Ronald Huang MD, 
United States of America



Literature:

ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 6

ÅSeveral recent studies have identified serum albumin as an 
independent predictor of SSI and PJI 
ÅIn the revision TJA setting, low serum albumin has also been found to be an 

independent risk factor for postoperative SSI and PJI (Yi et al. and Bohlet al.).

ÅAnthropometric measures such as calf circumference, arm muscle 
circumference, and triceps skinfoldhave been utilized to identify 
undernutrition in orthopedic patients, but cutoffs are poorly defined 
and correlation with SSI and PJI is not well studied  



Recommendation: Serum albumin <3.5 g/dLhas been demonstrated to be an 
independent risk factor for SSI/PJI after total joint arthroplastyin multiple large-
scale studies.  However, other nutritional markers are poorly studied.  Currently, 
there is insufficient evidence to prove that correction of preoperative nutritional 
markers reduces the risk of subsequent SSI/PJI.  Despite the absence of such 
evidence, we recognize the importance of an optimized nutritional status before 
TJA to reduce the risk of SSI/PJI.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain
1%



1.2 - Prevention: Risk Mitigation



Question 1: What preoperative screening for infection
shouldbe performedin patientsundergoingrevisionof hip
or kneearthroplastybecauseof presumedasepticfailure?

RESEARCHED BY: 

Matthew Austin MD Mark SpangehlMD



Literature:

ÅMeta-Analysis 2, Prospective/Randomized 2, Retrospective 24

ÅAccording to the AAOS clinical practice guideline on the diagnosis of 
PJI of the hip and knee, patients are at higher risk of PJI if their 
medical history includes the following: 
ÅRecent bacteremia, multiple surgeries on the same joint, history of prior 

periprostheticjoint infection (PJI), history of surgical site infection of the same 
joint, comorbidities resulting in an immunocompromised state (i.e. diabetes 
mellitus, inflammatory arthropathy, etc.), 

ÅA meta-analysis conducted by Berbariet al. showed that elevated 
levels of IL-6, CRP and ESR were shown to have high sensitivity for 
detecting PJI.



Recommendation: In addition to taking a thorough history, obtaining
radiographs,and performing a physicalexamination,all patients with a
failedhip or kneearthroplastyawaitingrevisionsurgeryat minimumshould
have their serum erythrocyte sedimentationrate (ESR)and C-reactive
protein (CRP)measured. Patientswith high indexof suspicionfor infection
shouldbeconsideredfor further workup.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



Question2: Doesprior septicarthritis (aerobic,anaerobic,fungal,
tuberculosis) of a native joint predispose the patients to an
increased risk of subsequent PJI in the same joint receiving
arthroplasty?If yes, how soon after a prior septic arthritis can
electivearthroplastybeperformedin the samejoint?

RESEARCHED BY: 

SaravananSankaranarayananArumugam
MD, Russia 

Gwo-Chin Lee MD, 
USA

ElieGhanemMD, 
USA



Literature:

ÅMeta-analysis 0, Prospective/Randomized 1, Retrospective 50

ÅKim et al reviewed 170 patients undergoing 1-stage total hip arthroplasty 
(THA) with quiescent infection (mean 32.7 years post-infection).All patients 
except for one (2 hips) had THA at least 10 years after septic arthritis, and 
the only hips that were complicated by PJI after THA were those two hips 
that had a quiescent period of only 7 years. 

ÅSeoet al. reported on 62 patients (42% methicillin-resistant Staph. species) 
undergoing one-stage total knee arthroplasty (TKA) after a mean quiescent 
period of only 4.3 years, all of which had adult-onset septic arthritis with a 
PJI rate of 9.7%.



Recommendation: Yes. A prior septic arthritis in a joint does 
predispose the same joint to subsequent PJI after arthroplasty. In the 
absence of concrete evidence, we recommend that arthroplasty be 
delayed at least until completion of antibiotic treatment and 
resolution of clinical signs of infection but no earlier than three 
months from the inciting event.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

9%



Question 3: What indicators/metrics would compel a surgeon to 
perform resection arthroplasty and antibiotic spacer insertion, 
delaying the arthroplasty to a later date, in a patient with prior 
septic arthritis undergoing primary arthroplasty?

RESEARCHED BY: 

Jean-Yves-Jenny MD Yale FillinghamMD



Literature:
ÅMeta-Analysis 0, Prospective/Randomized 0, Retrospective 23

ÅIn THA, 7 publications with 98 hips and 9 publications with 398 hips were 
identified as reporting on active or quiescent hip septic arthritis/osteomyelitis, 
respectively

ÅAll reports of active hip infections were only treated with a two-stage 
arthroplasty, which demonstrated a 10.2% recurrence of infection. 

ÅUnlike the active hip infections, all quiescent hip infections were treated with a 
one-stage arthroplastywith a 1.5% recurrence of infection.

ÅEven fewer publications were available on total knee arthroplasties(TKA), (7 
publications with 46 knees and 5 publications with 89 knees reporting on active 
and quiescent knee septic arthritis/osteomyelitis, respectively). 

ÅAmong the reports of active knee infections, all but three knees were treated 
with a two-stage arthroplastydemonstrating a 4.7% recurrence of infection, while 
the three knees treated with a one-stage arthroplastyhad no recurrence. 

ÅSimilar to quiescent hip infections, all quiescent knee infections were treated 
with a one-stage arthroplastyand had a 4.5% recurrence of infection.



Recommendation: Patients with active septic arthritis or 
chronic osteomyelitis of the hip or knee may be best treated 
with a two-stage arthroplasty. Evidence would suggest a 
limited risk of infection recurrence following a one-stage 
arthroplastyin the presence of a quiescent septic arthritis.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 4: Does a prior arthroscopy of the hip joint increase the 
risks of subsequent surgical site infections/periprostheticjoint 
infections (SSIs/PJIs) in patients undergoing elective total hip 
arthroplasty?

RESEARCHED BY: 

Jean-Yves-Jenny MD

ArashAalirezaie
NiravK. Patel
Zoran Bozinovski
Hamedvahedi
Pericalazarovski



Jean-Yves-Jenny MD

Recommendation: There is no evidence to suggest that a prior 
arthroscopy of the hip increases the risk of subsequent SSIs/PJIs.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain

81%

8%

11% 8%



Question 5: Does a prior arthroscopy of the knee increase the risk 
of a subsequent surgical site infections/periprostheticjoint 
infections (SSIs/PJIs) in patients undergoing elective 
arthroplasty?Whatindicators/metrics would compel a surgeon to 
perform resection arthroplasty and antibiotic spacer insertion, 
delaying the arthroplasty to a later date, in a patient with prior 
septic arthritis undergoing primary arthroplasty?

RESEARCHED BY: 

ArashAalirezaie

NiravK. Patel

Zoran Bozinovski

HamedVahedi

Perica

Lazarowski

Jean-Yves-Jenny MD



Jean-Yves-Jenny MD

Recommendation: There is no evidence to suggest that a prior 
arthroscopy of the knee increases the risk of subsequent SSIs/PJIs in 
patients undergoing total knee arthroplasty (TKA).

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

81%

8%

12% 7%



Question 6: Do patients undergoing outpatient 
total joint arthroplasty have a higher incidence of 
SSI/PJI?

RESEARCHED BY: 

Francisco Reyes 
MD, Colombia

Wei Huang 
MD, China

Jorge Manrique
MD, Colombia

MojiebManzary
MD, Saudi Arabia



Literature:
ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 14 

ÅNelson et al. examined 2005-2014 the ACS9 NSQIP database of patients who 
underwent THA as outpatient 
Å63,844 THA patients were identified out of which 420 (0.66%) were outpatients. 
ÅPatients undergoing outpatient THA (LOS 0 days) were not at increased risk of 30-day adverse 

events or readmission compared to inpatient procedures, including infection. 
ÅDeep SSI in patients with LOS between 1-5 days was 0.23% and in outpatients was 0% (p=0.319). 
ÅRates of superficial SSI lower in outpatient TJA 0.48% vs. 0.64% (p = 0.821)

ÅSpringer et al. compared 30d hospital readmission rates in patients undergoing 
outpatient TJA (n=137) and inpatient TJA (n=105). 
ÅNo statistical difference in 30-day readmission was associated with outpatient TJA

ÅCourtney et al. found no significant difference in the rates of complications (including 
superficial and deep SSI) associated with outpatient vs. inpatient TJA, in the NSQIP 
database.



Recommendation: No. Patients undergoing 
outpatient total joint arthroplasty do not have a 
higher incidence of SSI/PJI.

Level of Evidence: Moderate 

A. Agree

B. Disagree

C. Abstain



1.3 - Prevention: Antimicrobials (Systemic)



Question 1: What is the most appropriate perioperative 
prophylactic antibiotic (agent, route and number of doses) 
for patients undergoing primary total joint arthroplasty to 
reduce the risk of subsequent SSI/PJI?

RESEARCHED BY: 

Jorge ManriqueFrancisco Reyes Arthur Malkani



Literature:

ÅMeta-Analysis 1,  Prospective/Randomized 4, Retrospective 23

ÅThe American Academy of Orthopaedicsurgery Recommends the use of either a 
first- or second-generation cephalosporin in routine  perioperative prophylaxis  in 
patients undergoing any orthopaedicprocedure, including TJA.

ÅA multicenter study by Illingworth et al. recommends that when selecting 
antibiotic prophylaxis, the appropriate agent should be able to cover the most 
common organisms in the surgical site while avoiding the usage of broad-spectrum 
therapy.



Recommendation: The most appropriate perioperative 
prophylactic antibiotic is a first or second generation 
cephalosporin (i.e. cefazolin or cefuroxime) administered 
intravenously within 60 to 30 minutes prior to incision as a 
single and weight adjusted dose. 

Level of Evidence: Strong

A. Agree

B. Disagree

C. Abstain



Question 2: What are the appropriate weight-
adjusted prophylactic antibiotic dosages?

RESEARCHED BY: 

Craig A AboltinsMD Timothy L. Tan MD Robert Townsend MD



Literature:
ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 15 

ÅThe dosing of Cefazolin, according to the ASHP clinical practice guideline is 2g as a 
standard dose and 3g for patients weighing 120kg or greater (Bratzleret al. 2013).
ÅStudies have shown that even 2g can exceed MIC of common pathogens, even in obese women 

undergoing C-Section (Young et al. 2015). 

ÅKheiret al. (2017) performed a retrospective study on 1828 patients who received 
vancomycinprior to TJA.
Å64% of patients with fixed-dose (1g) vancomycinwere underdosed(<15 mg/kg).
Å10% of PJIs in the vancomycinunderdosedgroup were due to MRSA
ÅNo patients with adequate dosing or overdosing of vancomycindeveloped PJI with MRSA.

ÅMultiple studies have shown that standard dosing (600-900mg) of clindamycin produces 
adequate penetration into bone and other deep tissues (Panzer et al. 1972, Schurmanet 
al. 1975, Nicholas et al. 1975)



Recommendation: The recommended weight-adjusted doses of 
antimicrobials for prophylaxis of hip and knee arthroplastyin adults are 
shown in Table 1.

*Actual body weight.
#No recommended adjustment for weight.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

ANTIMICROBIALRECOMMENDED DOSE RE-DOSING INTERVAL

Cefazolin 2 g (consider 3g if patient weight ²120kg*)

1g (considerin patients <60kg)

4 hours

Vancomycin 15-20 mg/kg* Not applicable

Clindamycin 600-900 mg# 6 hours



Question 3: Is one dose of preoperative antibiotic 
adequate for patients undergoing total joint 
arthroplasty?

RESEARCHED BY: 

Timothy L. Tan MD, USA Thorsten SeylerMD, USAWei Huang MD, China 



Literature:

ÅMeta-analysis 1, Prospective/Randomized 1, Retrospective 23

ÅWHO and CDC recommend for single preoperative antibiotic dosing
ÅThere is insufficient arthroplasty literature to support this recommendation

ÅA meta-analysis concluded that postoperative antibiotics did not 
reduce the rate of infection, however, they reported that the quality 
of evidence was very low



Recommendation: Despite the current guidelines from CDC advocating for a 
single dose of perioperative antibiotics, these studies are underpowered and 
primarily in specialties outside orthopaedics. From the limited evidence 
available, it does appear that a single preoperative dose of antibiotics, 
compared to multiple doses, does not increase the rate of subsequent 
SSI/PJI. A randomized prospective study in patients undergoing elective 
arthroplasty in underway that should answer this question definitively. 

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain

3%



Question 4: Should patients undergoing outpatient total joint 
arthroplasty receive additional post-operative prophylactic 
antibiotics?

RESEARCHED BY: 

hΩ.ȅǊƴŜΣ WƻƘƴ



Literature:

ÅMeta-analysis 1, Prospective/Randomized 4, Retrospective 15
ÅRecent guidelines for prevention of SSI issued by the WHO and CDC 

recommend against the administration of additional postoperative 
antibiotics. 

ÅOne systematic review has shown an incidence of infection of 3.1% 
following multiple postoperative antibiotics and 2.3% following a single 
dose. Four RCTs found similar results that favoured single dose regimens, 
however, were underpowered.

ÅOne registry study did report a higher revision rate in patients receiving      
a single dose of antibiotics compared to four doses



Recommendation: Despite the current guidelines from The Centers for 
Disease Control and Prevention (CDC) advocating for a single dose of 
perioperative antibiotics, the studies utilized to form these guidelines are 
underpowered and primarily in specialties outside orthopaedics. The limited 
evidence suggests that a single perioperative dose of antibiotics, compared 
to multiple doses, does not increase the rates of subsequent SSIs/PJIs. A 
randomized prospective study in patients undergoing elective arthroplasty is 
underway, which should help answer this question definitively.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 5: Does extended prophylactic antibiotics 
therapy for patients undergoing aseptic revision help 
reduce the risk of subsequent SSI/PJI?

RESEARCHED BY: 

Feng ChihKuoMD, 
Taiwan

Edward Hendershot MD, 
USA

MarjanWouthuyzen-Bakker MD, 
Netherlands 



Literature:

ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 1
ÅOnly a single retrospective study (Claret et al) has examined the utility of 

extended antibiotic prophylaxis (5 days) in revision arthroplasty (n=341)
ÅPJI rates were significantly lower within the 3-months of revision surgery in the 

extended antibiotic prophylaxis group vs. the short-prophylaxis group (2.2% vs. 6.9%, 
p=0.049).

ÅHowever several studies have been conducted in primary TKA and THA, 
indicating no difference SSI rates in patients who received antibiotic 
prophylaxis for 24 hours vs. those receiving longer prophylaxis
ÅFurther evidence is needed ςthe PARITY trial, an international prospective 

RCT currently conducted in the field of orthopedic oncology, may provide 
us additional evidence about the potential benefit of extended antibiotic 
prophylaxis in high risk patients undergoing TJA



Recommendation: In the absence of concrete evidence we
recommendthe useof routine antibioticprophylaxis(maximum
24hours)for patientsundergoingrevisionarthroplastyaslongas
infectionhasbeenproperlyruledout prior to revisionsurgery.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 6: Should duration and the type of 
antibiotic prophylaxis be altered in patients with a 
prior PJI?

RESEARCHED BY:

Pablo S Corona, MD Matteo Carlo Ferrari, MDAkosZahar, MD



Literature:

ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 7

ÅPatients with prior PJI at higher risk of subsequent infection 
by same organism

ÅNo evidence regarding duration of antibiotic treatment and 
impact of subsequent PJI



Recommendation: Antibiotic prophylaxis should be tailored in 
patients with prior PJIs who are undergoing another subsequent 
elective primary or revision joint arthroplasty. Antibiotic 
prophylaxis should cover the initial causative organism(s) as well 
as the most common pathogens that can cause periprosthetic
joint infection (PJI) with either single or dual antibiotics.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 7: Should prophylactic antibiotic therapy be 
administered for an extended duration in patients 
admitted to the Intensive Care Unit (ICU)?

RESEARCHED BY: 

Berdal, Jan Erik

Tuncay, Ibrahim



Literature:
ÅMeta-analysis 1, Prospective/Randomized 3, Retrospective 19

ÅThe CDC and WHO guidelines concur on not exceeding prophylaxis past wound 
closure based on a comprehensive systematic literature review, though strength 
of the supporting literature has been questioned

ÅA meta-analysis did not find evidence to show efficacy of extended antibiotic 
prophylaxis in TJA for the prevention of SSI.

ÅThe continuation of a narrow-acting antibiotic therapy from the operating room 
into the ICU may give a false sense of security and both obscure and delay these 
interventions, or even harm patients by promoting anti-microbial resistant 
bacteria



Recommendation:Surgical prophylactic antibiotic 
therapy should not be administered for an extended 
duration in patients admitted to the ICU. 

Levelof Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 8: Does the use of allografts alter the 
recommended duration of prophylactic antibiotics?

RESEARCHED BY: 

Heinz Winkler MD, 
Austria

Oleg SafirMD, 
Canada

Sergio RudelliMD, 
Brazil



Literature:

ÅMeta-analysis 2, Prospective/Randomized 0, Retrospective 8

ÅLimited evidence as there are no high-quality studies 
available comparing differences between the duration of 
systemic antibiotic prophylaxis with and without allograft 
use in primary or revision total joint arthroplasty.



Recommendation: No. Allograftsare avascularmaterialsthat are prone to
contaminationand may serveas a scaffoldfor bacterialcolonizationand
biofilm production, similar to a prosthesisor osteosyntheticmaterial.
However,it is difficult to establisha causalrelationshipbetweenthe useof
anallograftandsubsequentinfection. Thus,there isno evidenceto support
the useof extendedantibioticprophylaxis.

Levelof Evidence: Limited

A. Agree

B. Disagree

C. Abstain



1.4 - Prevention: Antimicrobials (Local)



Question 1: Is there sufficient evidence to support the 
use of antibiotic-loaded cement in primary TKA or THA 
to reduce the risk of SSI/PJI?

RESEARCHED BY:

Yale Fillingham, MD Ali Parsa, MDSergei Oshkukov, MD



Literature:

ÅMeta-analysis 1, Prospective/Randomized 0, Retrospective 26

ÅA number of retrospective studies have correlated use of antibiotic-
loaded cement with lower rates of wound infection and failure in THA 
and TKA, whereas others show no difference

ÅNo evidence exists demonstrating that use of antibiotic-loaded 
cement reduces incident of SSI/PJI in primary hip or knee arthroplasty



Recommendation: Thereis no conclusiveevidenceto demonstratethat
routine useof antibiotic-loadedcementin primaryTKAor THAreduces
the risk of subsequentSSIs/PJIs. Recenthigh levelevidenceand registry
data has not demonstrateda reduction in SSI/PJIs. Furthermore,the
addedcost, the potential for the emergenceof resistantorganismsand
the potential adverseeffect of antibioticson the host provideadequate
reasonsto refrain from routine useof antibiotic loadedcementduring
primarytotal joint arthroplasty.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



Question 2: Is there a role for the use of antibiotic-
impregnated cement in primary total joint 
arthroplasty?

RESEARCHED BY:

Yale Fillingham, MD Ali Parsa, MDSergei Oshkukov, MD



Literature:

ÅMeta-analysis 1, Prospective/Randomized 0, Retrospective 26

ÅA number of retrospective studies have correlated use of antibiotic-
loaded cement with lower rates of wound infection and failure in THA 
and TKA, whereas others show no difference.

ÅNo evidence exists demonstrating that use of antibiotic-loaded 
cement reduces incident of SSI/PJI in primary hip or knee 
arthroplasty.



Recommendation: Antibiotic-impregnated cement may be used during primary TJA to 
reduce the risk of surgical site infections/periprostheticjoint infections (SSIs/PJIs). The 
benefits of antibiotic-impregnated cement versus its cost and other potential adverse 
effects, may be most
justified in patients at high risk of infection

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

93%

7% 0%



Question 3: What is the optimal antibiotic(s) dosage to be 
used in cement during reimplantationthat does not 
significantly interfere with the mechanical strength of 
cement used for fixation?

RESEARCHED BY: 

Andrew PorteousMD, 
United Kingdom

Matthew Squire MD, United 
States of America



Literature:

ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 12
ÅInvestigations examining the mechanical properties of ALBC are all in vitro

investigations 
ÅLoading conditions for revision THA and TKA modeled in vitrodo not translate 

adequately to in vivo environments

ÅA recent (2017) investigation quantifying the mechanical properties of 
dual-antibiotic loaded PMMA demonstrated that up to 3g total of 
powdered antibiotics can be included into a 40g pack of PMMA before 
compressive strength is decreased below the ISO standard. 
ÅAt this time, there is no definitive conclusion on what prosthetic 

reimplantationantibiotic-loaded bone cement formulation provides the 
best eradication of PJI and/or is most protective against subsequent 
prosthetic aseptic loosening 



Recommendation: The mechanical strength of most 
ŎŜƳŜƴǘ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ƛŦ Җр҈ όǿκǿύ ƻŦ ŀƴǘƛōƛƻǘƛŎǎ ƛǎ ŀŘŘŜŘ 
(equating to 2g in a 40g packet).

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



1.5 - Prevention: Operating Room Environment



Question 1: Does performing a primary total joint 
arthroplasty after a dirty case (infection or open abdomen) 
in the same operating room increase the risk of SSI/PJI? 

RESEARCHED BY: 

Antonia Chen MD, 
USA

Francisco Montilla MD, 
Spain

Michael KheirMD, USA



Literature:

ÅSystematic review 1, Prospective/Randomized 0, Retrospective 3

ÅLimited data in literature specific to infection risk when performing 
primary total joint arthroplasty (TJA) after a contaminated case

ÅIn a systematic review, Kramer et al. showed that nosocomial 
pathogens persist on inanimate surfaces for several days, with many 
Gram-positive, Gram-negative and fungal pathogens remaining for 
months.  

ÅChen et al. showed that infection risk increased by 2.4 times if a TJA 
case followed an infected case in the same room on the same 
operative day.



Recommendation: The little data on this subject suggests that the 
risk of PJI may be higher when an elective arthroplasty follows a 
contaminated case. The risk may be reduced if terminal cleaning 
of the operating room can be done after the dirty case. Further 
studies are necessary to elucidate this connection.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 2:Does the use of sterile surgical vests 
decrease the risk of contamination or incidence 
of infection following total joint arthroplasty?
RESEARCHED BY: 

Dominic Meek MD, UK Mike Reed MD, UK



Literature:

ÅMeta-analysis 0, Prospective/Randomized 6, Retrospective 19

ÅRandomized study of standard surgical gowns and positive-pressure 
surgical helmet systems, with and without cuff/glove taping 
(Singh et al.)
ÅMore positive surgical site cultures with helmets and tape, but this was not 

statistically significant

ÅPositive pressure systems show more contamination in this area, even 
compared to conventional sterile gowns (Merollini et al.)



Recommendation: The use of sterile surgical vests has 
no bearing on the incidence of subsequent SSI/PJI 
following orthopedic procedures.

Level of Evidence: Consensus

A. Agree

B. Disagree

C. Abstain



Question 3: Does the use of personal protection 
suits (space suits) influence the rate of SSI/PJI in 
patients undergoing joint arthroplasty?
RESEARCHED BY: 

Mark SpangehlMD, 
USA

XianlongZhang MD, 
China 



Literature:

ÅMeta-analysis 1, Prospective/Randomized 3, Retrospective 17

ÅMeta-analysis of body exhaust suits (Blomgrenet al.)
ÅBody exhaust suits were associated with a significant reduction in 

deep infection rates (RR 0.11, 95% CI 0.09-0.46)



Recommendation: In the absence of strong evidence, we 
believe the use of personal protection suits (space suits) 
does not reduce the rate of subsequent SSI / PJI in patients 
undergoing joint arthroplasty.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



Question 4: Does changing the drapes during 
debridement, antibiotics, and implant retention affect 
the rate of success? 

RESEARCHED BY: 

PlamenKinovMD, 
Bulgaria

Thorsten GehrkeMD, 
Germany 

AkosZaharMD, 
Germany 



Literature:

ÅThere are no studies that assess the impact of changing the drapes 
during DAIR.

ÅAfter a literature review of 51 papers, only one study was identified 
that indirectly mentioned the use of clean draping during the surgical 
procedure.

Å/ƘŀƴƎƛƴƎ ǘƘŜ ŘǊŀǇŜǎ ŘǳǊƛƴƎ 5!Lw Ŏŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ŀǘ ǘƘŜ ǎǳǊƎŜƻƴΩǎ 
discretion.



Recommendation: The impact and effectiveness of changing the drapes 
during debridement, antibiotics, and implant retention (DAIR) has not 
ōŜŜƴ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƛǘ Ŏŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ŀǘ ǘƘŜ ǎǳǊƎŜƻƴΩǎ 
discretion.

Level of Evidence: Consensus

A. Agree

B. Disagree

C. Abstain



Question 5:Does the use of separate instruments for each 
side reduce the rate of subsequent SSI/PJI in patients 
undergoing simultaneous bilateral hip or knee 
arthroplasties?

RESEARCHED BY: 

Jeffrey Granger MD, 
USA

Gustavo Garcia MD, 
Venezuela

Michel Malo MD, 
Canada



Literature:

ÅMeta-analysis 0, Prospective/Randomized 3, Retrospective 28

ÅRetrospective studies TKA (Dimitris et al. and Leonard et al.)
Using separate instrument sets in bilateral procedures, he observed 
infection rates of 0% in 227 patients and 2.7% in 92 patients

ÅRetrospective study (Gonzalez Della Valle et al.)
No difference in infection rates between same and separate 
instrument procedures, its retrospective nature and lack of 
statistical power are not strong enough 



Recommendation: No. The use of separateinstruments
for each side does not appear to reduce the rate of
subsequentSSI/PJIin patients undergoingsimultaneous
bilateralhip or kneearthroplasties.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain 19%



Question 6: Does routine use of a new set of surgical instruments 
and equipment following debridement and before reimplantation
reduce the risk of SSI/PJI recurrence? Is it necessary to change all 
surgical fields before the final reimplantationin septic revision 
surgery?

RESEARCHED BY:

Marie-Jacque ReisenerMD, 
Germany 

Jorge ManriqueMD, 
Colombia

Adrian van der RijtMD, 
Australia 



Literature:

ÅMeta-analysis 0, Prospective/Randomized 0, Retrospective 11

ÅPinto et al showed that in clean orthopaedicsurgeries, 47% of the 
instruments were contaminated. In the same study, an even higher 
rate of 70% had positive cultures in contaminated surgeries and up to 
80% in infected cases 

ÅDavis et al showed that in 100 consecutive primary hip and knee 
arthroplasty operations, under laminar flow, instruments get 
contaminated. 11.4% of suction tips, 14.5% of light handles, 9.4% of 
skin blades and 3.2% of deep blades were seen to have positive 
cultures 



Recommendation: The change of the surgical field following 
debridement of an infected joint leads to a reduction in the 
bioburden and stands to improve outcome of surgical 
intervention and should be considered. 

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 7: Is there a concern for contamination of the 
surgical field by particles, such as cement, that may escape 
the wound intraoperatively by coming into contact with the 
ceiling light or facial masks and fall back into the wound?

RESEARCHED BY: 

Greg Stocks MD, USA AbtinAlvandMD, UK



Literature:

ÅSystematic review 0, Prospective/Randomized 0, Retrospective 16

ÅSeveral studies have shown that high-speed cutters in primary hip 
arthroplasty and spinal surgery can produce aerosols 

ÅThere are no studies in the literature evaluating the effect of debris 
that come in contact with an unsterile surface and fall back into the 
wound

ÅAirborne particles are a source of bacterial inoculation of the wound 
and can result in post-operative SSI/PJI
ÅDebris would presumably act similarly and therefore should be protected 

against



Recommendation: There is logically a high risk that particles which fall into the wound 
after coming into contact with unsterile equipment (e.g. ceiling lights / facial masks) 
will contaminate the surgical field. However, no studies investigating this hypothesis 
directly exist in the current literature. We recommend that surgeons must be 
conscious of, and take precautions, to prevent particles fall into the surgical field, and 
when such scenario arises, to use copious antiseptic solutions, such as dilute betadine, 
to irrigate the wound. 

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



1.6 - Prevention: Surgical Technique



Question 1: Does the use of a tourniquet influence the 
rate of SSI/PJI in primary or revision TKA?

RESEARCHED BY: 

Bin ShenMD, 
China

GoranBicanicMD, 
Croatia

Rahul GoelMD, 
USA



Literature:

ÅMeta-analysis 7, Prospective/Randomized 3, Retrospective 12

ÅModerate evidence suggesting that the effect of a tourniquet has on 
the incidence of SSI and PJI following TKA has not been fully 
evaluated. 

ÅThe randomized controlled trials of this subject have been of small 
cohorts of patients that lack the power to evaluate these 
complications.



Recommendation: The literature is inconclusive regarding the use of 
a tourniquet during TKA and its potential to increase the risks for 
SSIs/PJIs in TKAs. Tourniquet times and pressures should be 
minimized to reduce this risk.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain

89%

9%
2%



Question 2: Does the surgical approach (parapatellarvs. 
subvastus) during  primary TKA affect the incidence of 
subsequent SSI/PJI?

RESEARCHED BY: 

Nicholas GioriMD, 
USA

Giovanni BalatoMD, 
Italy

Michael HirschmannMD, 
Switzerland



Literature:

ÅMeta-analysis 3, Prospective/Randomized 0, Retrospective 2

ÅStrong evidence suggesting no difference between parapatellar
approach and the subvastusapproach.



Recommendation: The incidence of surgical site infections 
(SSI) or periprostheticjoint infections (PJI) after primary 
total knee arthroplasty (TKA) is not influenced by the 
surgical approach (parapatellaror subvastus).

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

2%



Question 3: Does the surgical approach of primary THA 
affect the incidence of subsequent SSI/PJI?

RESEARCHED BY: 

EleftheriosTsiridisMD, 
Greece

Stefano BiniMD, 
USA

Majd TarabichiMD, 
USA



Literature:
ÅMeta-analysis 8, Randomised/Prospective 3, Retrospective 13

ÅOne RCT: No SSI/PJI in standard PL approach, 1 SSI and 1 PJI in MIS group
ÅAll studies underpowered to associate relationship between approach and SSI/PJI

Å2 of the 8 meta-analyses specifically examined THA approach and infection: 
ÅPL has lowest risk for overall complications, incl. infection
ÅPJI rate of 0.2/100-person-years for DA and 0.4/100-person-years for PL (RR=0.55, 

p=0.002)

ÅRegistry data: contradictory findings or no association found 



Recommendation: The surgical approach in primary THA 
does not affect the incidence of subsequent SSI/PJI. 

Level of Evidence: Strong

A. Agree

B. Disagree

C. Abstain

2%



Question 4:Does the use of periarticular injections 
affect the rate of SSI/PJI recurrence in reimplantation?

RESEARCHED BY: 

Denis Nam MD, USA HongyiShao MD, 
China 

Maurilio Marcacci
MD, Italy



Literature:

ÅMeta-analysis 2, Prospective/Randomized 9, Retrospective 5

ÅSystematic Review of THA patients (Marques et al.)
Åpatients receiving local anesthetic infiltration to have a greater reduction in 

pain at 24 and 48 hours postoperatively



Recommendation: Unknown. PAIs are an effective adjunct 
treatment for pain control following primary total joint 
arthroplasty (TJA), but their effectiveness and impact on the 
rates of SSIs/PJIs in the revision setting has not been 
investigated. The use of periarticular injections at the time of 
reimplantationŎŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ŀǘ ǘƘŜ ǎǳǊƎŜƻƴΩǎ ŘƛǎŎǊŜǘƛƻƴΦ

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 5: Does simultaneous bilateral hip or knee arthroplasty 
(SBTHA or SBTKA) increase the risk of subsequent surgical site 
infections/periprostheticjoint infections (SSIs/PJIs) compared to 
unilateral or staged bilateral arthroplasty?

RESEARCHED BY:

CarlesAmatMateuMD, 
Spain 

SamihTarabichiMD, 
UAE

JiyingChen MD, 
China 



Literature:

ÅMeta-analysis 3, Prospective/Randomized 2, Retrospective 36

ÅMeta-analyses: Hu et al. and Hussain et al. concluded that the infection 
rates were similar between the two groups. 
ÅOther studies did not observe differences in the infection rate between 

simultaneous and unilateral or staged bilateral TKA. 
ÅFu et al.(16) in another meta-analysis concluded that simultaneous 

bilateral total knee arthroplasty was associated with a lower infection rate.
ÅThere is only one prospective, randomized, controlled study in literature 

comparing simultaneous bilateral and staged hip arthroplasties, and no 
significant difference was found in the incidence of infection between the 
two hip replacement groups.



Recommendation: SBTHA or SBTKA does not increase the 
risks of SSIs/PJIs compared to unilateral or staged bilateral 
arthroplasty.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain



1.7 - Prevention: Prosthesis Factors



Question 1: Are there implant materials that mitigate 
the risk for SSI/PJI after total joint arthroplasty? 

RESEARCHED BY: 

Paul DucheyneMD, United 
States of America

NusretKoseMD, 
Turkey



Literature:

ÅSeveral types of metal coating are available, however more 
prospective randomized controlled trials that investigate 
postoperative infection rates of the reviewed coatings vs. uncoated 
control implants are needed 

ÅChemical modification of the implant surface has shown promise
ÅCurrent immobilization studies focus mainly on binding of vancomycin

ÅLocal delivery of antibiotics using antibiotic-loaded resorbablecarriers 
is a very attractive strategy and the local antibiotic treatment options 
have  the potential to become major tools in the treatment of bone-
associated and implant-associated infections 



Recommendation: There are various implant materials that 
can be utilized to reduce the chance for SSI/PJI in patients 
undergoing total joint arthroplasty.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain



Question 2: Does the type of fixation of an 
arthroplasty component influence the incidence of 
subsequent SSI/PJI?

RESEARCHED BY: 

Mel Lee MD, 
Taiwan

Philip Mitchell MD, 
United Kingdom

Craig A. AboltinsMD, 
Australia



Literature:

ÅMeta-analysis 6, Prospective/Randomized 6, Retrospective 14

ÅModerate evidence suggesting most of the studies were unable to 
reach a conclusion on the risk of PJI based on the type of fixation 
due to the infrequent occurrence of SSI/PJI and low number of 
subjects in the cohort.



Recommendation: There is no difference in the rates of SSIs/PJIs 
after total hip arthroplasty (THA) or total knee arthroplasty (TKA) 
based on fixation of the prosthesis.

Level of Evidence: Moderate

A. Agree

B. Disagree

C. Abstain

93%

5% 2%



Question 3: Does the surface (grit blasted, plasma sprayed, porous 
metal, porous beaded and hydroxyapatite coated) of uncemented
THA components influence the rate of subsequent SSI/PJI?

RESEARCHED BY: 

Valentin AntociMD, Moldova  ConstantinosKetonisMD, USA



Literature:

ÅMeta-analysis 0, Prospective/Randomized 12, Retrospective 6
ÅGrit blasting of titanium with zirconia has lower bacterial adhesion. 

ÅNo difference was seen in bacterial colonization between polished and 
blasted surfaces

ÅPlasma spray exhibits highest surface roughness (3.43um)

ÅRegistry data has shown no difference in revision rate comparing HA, 
uncemented porous or rough sand-blasted stems

ÅάwŀŎŜ ŦƻǊ ǘƘŜ ǎǳǊŦŀŎŜέ ǘƘŜƻǊȅ ǇƻǎǘǳƭŀǘŜǎ ǘƘŀǘ ǊƻǳƎƘŜƴŜŘ ǘƛǘŀƴƛǳƳ ǇǊƻǾƛŘŜ 
an osteoconductive advantage , and hence, competitive advantage against 
infection 



Recommendation: The surface roughness, including porosity size, geometry and 
symmetry determines biocompatibility. Several studies have shown that the surface 
material infl uencesbacterial adherence, with an ideal pore size dependent on 
bacterial size. Too small a pore size does not allow bacterial lodging. In recent 
studies, nanotextureof material has been found to be important with some 
surfaces with nanotubulesshowing anti-infective properties.

Level of Evidence: Limited

A. Agree

B. Disagree

C. Abstain


