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Antibiotics Suppression Alone

Debridement, Antibiotics, & Implant Retention (DAIR)

Single Stage Revision

Two Stage Revision

Treatment Options
For PJI

Resection 
Arthroplasty

Amputation

Arthrodesis
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One Stage Revision
in Appropriate Patients

• Only one operation
• Shorter hospitalization
• Earlier return to activity
• Higher satisfaction rates
• Better early function
• No price to pay in terms of reinfection thus far

.Eradication rate : 83-93%.

Social and economic advantages :

If patients are given the odds, they will choose to have a single procedure 

Mostly popular in Europe
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• Effective antibiotics

• No sepsis

One Stage
Exchange Arthroplasty

Indications
Relative 
Contraindications

• No identified organisms
• Presence of sinus tract
• Severe soft tissue 

involvement which needs 
flap coverage
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One-stage revision arthroplasty demonstrated .similar outcomes 
.including.reinfection, re-revision & readmission. rates for the 
treatment of chronic culture-negative PJI after TKA and THA 
compared to two-stage revision

Culture negativity may not be a contraindication to one-stage revision

.Conclusion:.
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One Stage Exchange 
Pitfalls

Fully cemented stems are difficult and destructive to remove

• How radical a debridement is necessary ?
• Are fully cemented stems required ?
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One Stage vs Two Stage Revision

J Arthroplasty, 2022

.The adoption of one-stage septic knee revision is the optimal choice for patients who 
have a PJI and who do not have a compelling need for a two-stage exchange arthroplasty

Conclusions

One-stage exchange for PJI should be advocated

J Arthroplasty, 2020
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A 1.5-stage exchange TKA is an effective alternative to the traditional 2-stage protocols 
with noninferior infection eradication and absence of radiographic complications 

One Stage Exchange Arthroplasty
Gaining Popularity in US
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Question :
What Will You Do?

Female, 65 years old

Two weeks post op primary TKR

Swollen knee, redness & 
warmth

CRP 106, ESR 120

Leukocyte 12.000
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Single Stage Revision

Debridement, Antibiotics & Implant Retention 
(DAIR)

vs

Timing is very important
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Revision Arthroplasty for PJI

Potentially compromise soft tissue envelope

Increase risk of peri / postoperative complication

Significant challenge to both surgeons & patients

Difficult reconstruction

Removing a well-fixed prosthesis

Implant retention without infection is the ideal end result of PJI treatment

Challenges for the surgeons :.

• Reduce mobility & significant anesthetic

• Surgical risk
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Is DAIR The Solution ?

… performed at relatively high rates despite an inability to consistently control infection

… the use of I&D for PJI is still a source of controversy.

.“… should be performed for acute post-op & acute delayed infections …”.
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Is DAIR The Solution ?

Lower morbidity1

Bone preserving procedure2

Reduce hospital LOS3

Less technical demand than one stage / two stage4

Significant decrease in economic burden5

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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Periosteal reaction

Loose implants

Bone resorption may indicate 
compromised prosthetic 

stability

Rarely show evidence of infection

Imaging Investigation
Is Very Important !!!
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DAIR on Early PJI

• DAIR is still considered .an effective option for early post-operative or acute hematogenous PJI.
• Success rates for the DAIR treatments ranged from 55.5% up to a maximum of 90% 

(mean value of 71%)
• .There are only few studies, especially RCTs,.comparing DAIR with one- and two-

.stage.revisions .for early PJIs, showing a need for more high-quality research.

CONCLUSIONS:
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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

- Not immunocompromised
- PJI caused by low virulent organism
- Biofilm containment

Depends on :

Crucial to eradicate biofilm within a short time frame 
before it attaches to the implant
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Predictor of DAIR Success 
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International Consensus Meeting 2018
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Patients with an 
acute infection 
(<3 weeks) or 

acute 
hematogenous 
infection of TKA 

<2 weeks of onset

Indications
for DAIR

Well fixed and 
well positioned 

prosthesis

Good soft tissue 
envelope

Patients with 
high risk of 

complication in 
more aggressive 

surgery
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International Consensus Meeting 2018

Super 
Majority à

Strong 
Consensus

.Rationale / Recommendation.
• DAIR only performed when acute PJI exists < 3 weeks
• .KLIC and CRIME80 scores may help in stratifying risk.

.(only for DAIR patients).
• Extending the antibiotic before debridement does not increase 

the chance for cure

Delegate vote : Agree 80%; Disagree 18%; Abstain 2%
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Conclusions

AI as Predictor of
DAIR Success Rate

Frontiers, 2021

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

2020
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International Consensus Meeting 2018

Super 
Majority à

Strong 
Consensus

.Rationale / Recommendation.
• 86% success rate with modular component 

exchange & 4x increase in eradication rate
• Better visualization in the posterior knee

Delegate vote : Agree 94%; Disagree 4%; Abstain 2%
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BJO, 2021

• 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

Conclusion
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Controversies
of DAIR

1. Failure in DAIR Effecting Subsequent Revision ?

2. Antibiotic Duration ?
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After one failed DAIR procedure

- Strong consideration should be given to removal of components

International Consensus Meeting 2018

© 2024 Nicolaas C. Budhiparama Jr., MD., PhD (LUMC, NL), PhD (UGM, ID), Prof. All rights reserved. When to Choose DAIR: Evidence-Based Approaches for Infection Resolution



Second DAIR
Should be Considered

• 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

CONCLUSION
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Second DAIR
Should Be Considered

• 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

© 2024 Nicolaas C. Budhiparama Jr., MD., PhD (LUMC, NL), PhD (UGM, ID), Prof. All rights reserved. When to Choose DAIR: Evidence-Based Approaches for Infection Resolution



Approximately 5 to 6 days later, a second debridement is 
performed, and the new modular, sterile components are implanted

Through debridement is key to successful infection control 

Second DAIR
Success Rate ??

Conclusions :
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Super 
Majority à

Strong 
Consensus.Rationale / Recommendation.

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

Delegate vote : Agree 91%; Disagree 9%; Abstain 1%

International Consensus Meeting 2018
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• DAIR may require longer antibiotic 
use than in revision procedure

• Duration depends on the virulence of 
offending pathogen, the need for 
repeat procedures & host factors

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

● Post IV: oral rifampicin + another 
antibiotics (ciprofloxacin / 
levofloxacin for 3-6 months for TKA

Antimicrobial Management
Post DAIR

Staphylococcal Species Antibiotic Duration
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Experience in a
Large US Health Care System

Although DAIR had a higher risk of septic re-revision, they failed to 
observe a difference in risk following DAIR-F when compared to 

those who initially underwent 2-stage revision

Do it for the right reason – NOT because it is easier
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DAIR vs Two Stage Revision
in PJI Less Than 12 Weeks

JOSR, 2022

DAIR demonstrated comparable effectiveness 
with two-stage rTKA

DAIR as a choice for patients 
with current infection within 
.12 weeks after primary TKA.

.For MRSA and fungal 
.infections, two-stage.rTKA

.might be preferred.
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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.

DAIR in Acute Culture Negative
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Take Home Message
Lack of International Consensus for DAIR

Comparing DAIR with one-stage and two-stage 
revision protocols in the setting of early PJIs, 
there is a lack of studies, in particular randomized 
control trials (RCTs), reflecting the necessity to 
conduct further high-quality studies to face the 
burden of early PJI

No international consensus has been reached regarding the best 
approach for early prosthetic knee and hip infections
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