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Response/Recommendation: Limited evidence suggests that after two failed debridement,
antibiotics, and implant retention (DAIR) procedures resection arthroplasty, should be
considered.

Level of Evidence: Limited
Delegate Vote:

Rationale:

Periprosthetic joint infections (PJI) represent one of the most serious complications in
total hip arthroplasty (THA) and total knee arthroplasty (TKA). Prompt management of PJI is
critical to preserve implant retention and improve outcomes. The Debridement, Antibiotics, and
Implant Retention (DAIR) procedure is often used to manage early or acute infections. However,
its efficacy diminishes with repeated attempts. Limited studies have investigated the rate of
DAIR procedures and associated failure before considering resection arthroplasty in the context
of total hip and knee arthroplasty.

Studies suggest that DAIR is most successful when performed as soon as feasible after
symptom onset!. A 2019 study of 58 primary TKA patients treated with DAIR after acute PJI
reported a success rate of 90% at two years if the DAIR procedure was performed within 90 days
of the index TKA?Z. This level of success has not been consistently reported in the literature, with
multiple studies reporting between 55 and 90% success rates in the primary setting®. A
systematic review analyzed 14 studies involving 710 patients who underwent DAIR for early
septic or late acute hematogenous PJI following hip or knee surgery. The average success rates
for infection eradication were 45.9% after a single procedure and 52% after repeated procedures,
with a mean follow-up of 53.3 months. Despite some methodological limitations and
heterogeneity among the studies, the review concluded that DAIR has a relatively poor success
rate with high rates of failure after multiple failed attempts*. Furthermore, in a study of 91
patients undergoing DAIR for suspected early PJI following primary TKA or THA, multivariate
analysis revealed that higher failure rates were multifactorial, including multiple DAIR
procedures (> two)®. These results have also been reported in the setting of DAIR for revision
arthroplasty. The study by Veerman et al., carried out in the setting of revision arthroplasty,
showed that DAIRs performed with an interval of > 30 days after the index revision procedure
(odds ratio (OR) 0.24 (95% confidence interval (CI) 0.08 to 0.72); P = 0.008) and a repeated
DAIR within 90 days (OR 0.37 (95% CI 0.14 to 0.97); P = 0.040) were associated with a
significantly reduced success rate of 68% at two years®.

Patient health status, including the presence of comorbidities such as diabetes,
immunosuppression, or obesity, can influence the success of DAIR’. Immunocompromised
patients or those who have multiple comorbidities may have poorer outcomes with repeated
DAIR attempts®. For these patients, resection arthroplasty should be considered earlier, even



after a single failed attempt®. In cases where the implant has been compromised by the infection
(e.g., loosening or mechanical failure), resection arthroplasty should be considered after even a
single failed DAIR attempt, as continuing with DAIR may not resolve the infection or restore
function®®.

The investigation of a planned second DAIR procedure was reported in a study that
evaluated the failure rate of a second DAIR procedure in patients who have an acute PJI of the
hip or knee, with the authors finding a 25.7% failure rate in 144 cases. Independent predictors of
failure included positive cultures during the second DAIR and chronic renal insufficiency.
Despite the failure rate, the study suggests that a second DAIR can still be a viable option for
infection control and implant retention in acute PJIs, particularly when the soft tissue remains
intact'’. In addition, unplanned second DAIR procedures and subsequent failure have been
investigated by Lin et al. In a 2024 study, a total of 138 patients, comprising 112 with initial
DAIR and 26 with an unplanned second DAIR, were investigated. The overall success rate for
two-stage exchange arthroplasty was 87%, with factors such as reinfection with the same
pathogen, high pre-DAIR C-reactive protein (CRP) levels, and a history of PJI within two years
linked to higher failure rates after a single or unplanned second DAIR procedure. Implant failure
rates remained consistent across all exchange arthroplasty cases, regardless of whether the DAIR
procedure was initial or unplanned??.

The largest systematic review and meta-analysis on multiple DAIR procedures was
conducted by Salman et al. in 20243, This review examined nine observational studies
composed of 1,104 participants, focusing on the effectiveness of single, double, and triple DAIR
procedures in treating acute periprosthetic joint infections (PJI) following TKA and THA. The
cohort had a mean age of 58.4 years (range, 25.8 to 91.0) and an average BMI of 31.43 (range,
28.9 to 35.0). The studies had a mean follow-up period of 58.4 months (95% CI: 25.8 — 91.0.),
with a low overall risk of bias as indicated by an average MINORSspell out please score of 17.6
+ 3.46. The review found no significant difference in success rates between single and double
DAIR procedures. The success rate for single DAIR was 67% (95% CI: 64 - 71%), while double
DAIR had a slightly higher success rate of 70% (95% CI: 48 - 86%), with no statistically
significant difference (P = 0.740). For triple DAIR, success rates ranged from 50 to 60%,
suggesting diminishing returns with increasing numbers of procedures.

The study concludes that double DAIR is a valid treatment option for acute PJI following
TKA and THA, showing a success rate comparable to single DAIR. However, the effectiveness
of triple DAIR appears to be lower, with a success rate that ranges between 50 and 60%.
Interpretation of this data is difficult due to heterogeneity across the included studies, particularly
in terms of patient comorbidities, DAIR protocols, and antibiotic regimens. The number of DAIR
procedures performed is a crucial factor. Success rates for DAIR drop markedly after one failure,
and after two failed DAIR procedures, the likelihood of retaining the prosthesis diminishes.
Conclusion

In conclusion, the threshold for considering resection arthroplasty in total hip and knee
arthroplasty following multiple DAIR procedures in acute cases is typically set at two failed
DAIR attempts; however, there is limited data without robust randomized controlled trials for
comparison. Factors such as infection timing, microbial resistance, and patient health status all
play a role in this decision. After two failed DAIR procedures, particularly in cases with chronic
infection or resistant organisms, resection arthroplasty should be strongly considered as the next
step in management. Early intervention is key to optimizing outcomes and preventing further
complications.



References:

1. Chung AS, Niesen MC, Graber TJ, Schwartz AJ, Beauchamp CP, Clarke HD, et al. Two-
Stage Debridement With Prosthesis Retention for Acute Periprosthetic Joint Infections. J
Arthroplasty. 2019;34(6):1207-13.

2. Ottesen CS, Troelsen A, Sandholdt H, Jacobsen S, Husted H, Gromov K. Acceptable
Success Rate in Patients With Periprosthetic Knee Joint Infection Treated With Debridement,
Antibiotics, and Implant Retention. J Arthroplasty. 2019;34(2):365-8.

3. Zhu MF, Kim K, Cavadino A, Coleman B, Munro JT, Young SW. Success Rates of
Debridement, Antibiotics, and Implant Retention in 230 Infected Total Knee Arthroplasties:
Implications for Classification of Periprosthetic Joint Infection. J Arthroplasty. 2021;36(1):305-
10 el.

4, Romano CL, Manzi G, Logoluso N, Romano D. Value of debridement and irrigation for
the treatment of peri-prosthetic infections. A systematic review. Hip Int. 2012;22 Suppl 8:S19-
24.

5. Jacobs AME, Valkering LJJ, Benard M, Meis JF, Goosen JHM. Evaluation One Year
after DAIR Treatment in 91 Suspected Early Prosthetic Joint Infections in Primary Knee and Hip
Arthroplasty. J Bone Jt Infect. 2019;4(5):238-44.

6. Veerman K, Raessens J, Telgt D, Smulders K, Goosen JHM. Debridement, antibiotics,
and implant retention after revision arthroplasty : antibiotic mismatch, timing, and repeated
DAIR associated with poor outcome. Bone Joint J. 2022;104-B(4):464-71.

7. Ashkenazi I, Thomas J, Habibi A, Di Pauli von Treuheim T, Lajam CM, Aggarwal VK,
et al. Perioperative Demographic and Laboratory Characteristics of Failed Debridement,
Antibiotics, and Implant Retention: Can We Determine Which Patients Will Fail? J Arthroplasty.
2024;39(11):2849-56.

8. Klare CM, Fortney TA, Kahng PW, Cox AP, Keeney BJ, Moschetti WE. Prognostic
Factors for Success After Irrigation and Debridement With Modular Component Exchange for
Infected Total Knee Arthroplasty. J Arthroplasty. 2018;33(7):2240-5.

9. Haddad FS, Adejuwon A. The management of infected total knee arthroplasty.
Orthopedics. 2007;30(9):779-80.

10.  Schwarz EM, Parvizi J, Gehrke T, Aiyer A, Battenberg A, Brown SA, et al. 2018
International Consensus Meeting on Musculoskeletal Infection: Research Priorities from the
General Assembly Questions. J Orthop Res. 2019;37(5):997-1006.

11.  Wouthuyzen-Bakker M, Lowik CAM, Ploegmakers JJW, Knobben BAS, Dijkstra B, de
Vries AJ, et al. A Second Surgical Debridement for Acute Periprosthetic Joint Infections Should
Not Be Discarded. J Arthroplasty. 2020;35(8):2204-9.

12. Lin YC, Chen WC, Peng SH, Chang CH, Lee SH, Lin SH. Impact of unplanned second
debridement, antibiotics and implant retention on long-term outcomes in knee exchange
arthroplasty: Elevated risk of failure and reinfection. J Exp Orthop. 2024;11(3):e12024.

13.  Salman LA, Altahtamouni SB, Khatkar H, Al-Ani A, Ahmed G. Success rate of single
versus multiple debridement, antibiotics, and implant retention (DAIR) in hip and knee
periprosthetic joint infection: a systematic review and meta-analysis. Eur J Orthop Surg
Traumatol. 2024;34(8):3859-72.



