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Question : What Will You Do ?

• Two Weeks Post op 
Primary TKR 

• Female, 65 years old
• Swollen knee, redness & 

warmth
• CRP 106 , ESR 120
• Leukocyte 12,000
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Treatment Options for PJI

• Antibiotics Suppression alone

• Debridement, Antibiotics & Implant Retention (DAIR)

• Single Stage Revision

• Two Stage Revision

• Resection Arthroplasty

• Arthrodesis

• Amputation



SINGLE STAGE REVISION / DAIR: WHO AND HOW ?

Single Stage Revision , Two Stage Revision
or 

Debridement, Antibiotics & Implant Retention (DAIR) ?? 

Treatment Options for PJI

Timing is very important
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Single Stage vs Two Stage - Mortality, Cost & Re-revision

Conclusions :
• Single-stage revision is effective for treating PJI following TKA with bone loss

• There is potential for increased use to reduce the burden of knee PJI for 
patients, and for the healthcare system

BJR, 2022 BJO, 2022
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• How radical a debridement is necessary ?
• Are fully cemented stems required ?

One Stage Exchange - Pitfalls

Fully cemented stems are difficult and destructive to remove
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• There is no information on definitive indications for which one-stage 
revision surgery may be used as a primary surgical intervention instead of 
the DAIR procedure in acute PJI patients

• It can be easily predicted that the outcome such as the re-infection rate 
of one-stage revision surgery will be worse than the DAIR procedure

One Stage Exchange vs DAIR
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Revision Arthroplasty for PJI

• Significant challenge to both surgeons & patients

- Reduce mobility & significant anesthetic 
- Surgical risk

• Challenge for the surgeons :
- Removing a well fixed prosthesis 
- Difficult reconstruction
- Potentially compromise soft tissue envelope
- Increase risk of peri / postoperative complication

Implant retention without infection is the ideal end result of PJI treatment
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Is DAIR The Solution ?

• Lower morbidity 
• Bone preserving procedure
• Reduce hospital LOS
• Less technical demand than one 

stage / two stage
• Significant decrease in economic 

burden

Why Surgeons Prefer DAIR ?
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Irrigation & Debridement (DAIR)

Must decrease burden of biofilm so perioperative 
antimicrobial therapy can eradicate all remaining infection

Crucial to identify culprit agent through aspiration prior to 
surgery

Antibiotics withheld until representative samples identified
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International Consensus Meeting 2018
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Debridement, Antibiotic, Implant Retention

Technique :
• Aggressive debridement of all devitalized tissue
• Obtain multiple fluid & tissue sample

• Hydrogen peroxide & betadine solutions 

• Irrigate the joint with large volume of fluid

• New gowns & patients’ extremity draping & set of 
surgical instruments

• Replace exchanged modular components

• Close wound over a drain after more irrigation
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Imaging Investigation is Very Important

Rarely show evidence 
of infection
- Periosteal reaction

- Loose implants

- Bone resorption may 
indicate compromised 
prosthetic stability 
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DAIR Success Rate 

• Lower success rate than one / two stage revision
- DAIR : 55 - 90 %
- One / two stage : 75 - 90 %

• Predictors of lower DAIR success rate :
- Virulent organism (MRSA) 
- Symptom duration > 5 days (up to 4 weeks)
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DAIR Success Rate 
Highly variable due to :
- Lack of consistency for definition of acute infection

- No consecutive series

- Multiple surgeons in a single study
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Decision to Retain Implant

Depends on : 
- Not immunocompromised 

- PJI caused by low virulent organism

- Biofilm containment

Crucial to eradicate biofilm within a short time frame 
before it attaches to the implant
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Indications for DAIR

• Patients with an acute infection (< 3 weeks) or acute 

hematogenous infection of TKA < 2 weeks of onset

• Well fixed & well positioned prosthesis 

• Good soft tissue envelope

• Patients with high risk of complication in more aggressive surgery
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Predictor of DAIR Success
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Predictor of DAIR Success - ICM 2018

• Rationale / Recommendation : 

- DAIR only performed when acute PJI exists < 3 weeks

- KLIC and CRIME80 scores may help in stratifying risk (only for DAIR patients)

- Mature biofilm with “persister cells” can be cured only by removing the implant

- Extending the antibiotic before debridement does not increase the chance for cure

Delegate Vote : Agree 80% ; Disagree 18% ; Abstain 2%
Super Majority → Strong Consensus
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KLIC (Kidney, Liver, Index Surgery, Cemented Prosthesis and CRP Value) score is relatively good pre-
op risk score for DAIR failure in patients with early acute PJI

386 patients with acute PJI between 2006 and 2016 : 
Patients KLIC Score                Failure Rate

- < 2                                               27.9 %
- 2.5 - 3.5                                       37.1 %
- 4 - 5                                             49.3 %
- 5.5 - 6.5                                       54.5 %
- > 7                                               85.7 %
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• Late acute PJIs have a high 
failure rate with DAIR

Treatment should be personalized depending on age, 
comorbidity, clinical presentation & microorganism
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Modular Component Exchange ? - Benefits

• Rationale / Recommendation : 

- 86% success rate with modular component exchange & 

4x increase in eradication rate 

- Better visualization in the posterior knee

• Strength of recommendation : Moderate

Delegate Vote : Agree 94% ; Disagree 4% ; Abstain 2%
Super Majority → Strong Consensus
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Modular Component Exchange ? - No Benefits

Conclusions :
• Study found no benefit of modular component exchange on reduction of PJI failure

• This suggests the effect seen after 2004 may reflect a more rigorous, evidence-based, 
approach to the infected implant compared to the years before

BJO, 2021
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Controversies of DAIR

1. Failure in DAIR Affecting Subsequent Revision

2. Antibiotic duration 
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Failure in DAIR Affecting Subsequent Revision - ICM 2018

• Rationale / Recommendation : 

- No conclusive evidence that prior DAIR adversely affects the outcome of subsequent 2-stage 
exchange arthroplasty

- Two previous studies found that failure of initial DAIR and modular exchange led to higher failure rate 
of 2-stage (range 23.86 – 42 %)

- Two more recent studies found that failure of prior DAIR does not increase the risk of failure for 
subsequent 2-stage (success 82.5% w/o DAIR vs 82.2% w/ DAIR)

• Strength of recommendation : Limited

Delegate Vote : Agree 93% ; Disagree 6% ; Abstain 1%
Super Majority → Strong Consensus
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Conclusions :  
• 455 DAIR, 144 underwent 2nd debridement, 37/144 (25.7%) failed

• A second DAIR had a low failure rate, therefore a second DAIR should not 
be discarded in acute PJIs

Second DAIR Should be Considered
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Conclusion : 
• Second debridement is performed (approximately 5 to 6 days later), and the 

new modular, sterile components are implanted for a successful DAIR
• Extended oral antibiotics following debridement with component retention can 

increase infection-free survivorship

Second DAIR Should be Considered
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• 75 patients with 2 stage rTKA, 228 with a prior I&D

• After 6.2 years, success rate 72% for I&D group vs 81% w/o I&D group

Conclusion : 
Study suggested that a previously failed DAIR does not compromise the 

success rate of subsequent staged revision

Second DAIR Should be Considered
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• DAIR as a choice for patients with current infection within 12 weeks after primary TKA

• For methicillin-resistant staphylococcal infections and fungal infections, two-stage 
rTKA might be preferred

JOSR, 2022

DAIR vs Two Stage Revision in PJI less the 12 weeks

DAIR demonstrated comparable effectiveness with two-stage rTKA



SINGLE STAGE REVISION / DAIR: WHO AND HOW ?

• Although DAIR had a higher risk of septic re-revision, there is no difference in the 
risk following DAIR-F compared to who initially underwent 2-stage revision

• DAIR is not merely a simple “washout” but a major irrigation, debridement, and 
debulking of the soft tissues and scar, with replacement of the modular implants

Experience in a Large US Health Care System

Do it for the right reason - NOT because it is easier
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• Rationale / Recommendation : 

- 6 - 8 weeks of antibiotic therapy seems to be sufficient in most PJI cases treated by DAIR

- 300 - 450mg oral rifampicin twice daily + initial IV antibiotic

• Strength of recommendation : Moderate

Antibiotic Management Post DAIR

Caption

Delegate Vote : Agree 91% ; Disagree 9% ; Abstain 1%
Super Majority → Strong Consensus
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Antibiotic Management Post DAIR

Conclusions : 
• The duration of initial IV antibiotic therapy did not correlate 

with treatment failure in this cohort of patients
• Rifampin use is recommended for staphylococcal knee PJI

• There was no apparent benefit of FQ use in staphylococcal PJI 

Open Forum Infectious Diseases, 2022
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Why We Still Have Culture-Negative PJI : Common Causes

• A paradigm shift from culture-based to molecular-based methods
• These novel techniques hold much promise in the demystification of 

culture-negative PJI and revolutionization of the microbiology laboratory

However, it is still unknown whether these recommendations should be applied 
universally in all cases of PJI, as organism factors are also important to consider
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DAIR in Acute Culture-Negative 

• 7% - 23% of PJIs have been reported to yield negative culture results
• DAIR for acute culture-negative PJI was associated with similar reinfection rates 

compared to acute culture-positive PJI, suggesting that culture negativity may 
not be a contraindication to DAIR in patients with acute PJI
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• The developed algorithm provides the medical profession with a tool that can 
be employed in clinical decision-making and improve patient care

• The use of machine learning as a tool for predicting outcomes following 
I&D surgery is beneficial

Frontiers, 2021

Machine Learning as Predictor of DAIR Success Rate  
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Latest Update on Periprosthetic Joint Infection

Conclusions :
They were unable to detect any substantial improvement in the treatment 
success rates of PJI at our institution over the 17 years examined in this study

Novel treatments and techniques are certainly needed 
as current and prior strategies remain far from optimal 
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However, there is a lack of studies, in particular randomized control trials 
(RCTs), comparing DAIR with one-stage and two-stage revision protocols 

in the setting of early PJIs, reflecting the necessity to conduct further high-
quality studies to face the burden of early PJI

Lack of International Consensus for DAIR 

No international consensus has been reached regarding the 
best approach for early prosthetic knee and hip infections
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• We recommend a DAIR procedure in an acute post operative period < 3 
weeks of surgery or acute hematogenous infection of TKA < 2 weeks of 
onset.  Otherwise, single stage revision is a good option

• Post operative antibiotic IV for 6 weeks & oral antibiotics for 3 - 6 months; 
progress monitored by clinical exams and inflammatory markers

• Single stage revision has the potential for increased use to reduce the 
burden of knee PJI for patients, and for the healthcare system

Conclusions
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Thank You For Your Attention 


