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Abstract
Background: Debridement and implant retention (DAIR) has variable
success as a treatment for acute periprosthetic joint infection (PJI), with gen-
erally poor outcomes reported in the literature1. Because of the unacceptably
high failure rate ofDAIR,we implemented a2-stage debridement protocol that
includes the use of high-dose antibiotic beads between stages for the treatment
of acute PJI. In2previous studies,with an average follow-upof 3.5 years in each
study, we reported overall infection-control rates of 87% and 90%2,3.

Description: Following exposure of the joint, cultures are obtained, and all
modular components are removed, scrubbed, and soaked in an antiseptic
solution. A thorough irrigation and debridement with complete synovectomy
is performed, followed by temporary reinsertion of the original modular parts.
High-dose antibiotic cement beads are inserted into the joint, and the joint is
closed.Approximately 5 to 6days later, a seconddebridement is performed, the
beads are removed, and the new modular, sterile components are implanted.
The patient is placed on a course of intravenous and, later, oral antibiotics, in
addition to a standard postoperative rehabilitation protocol.

Alternatives:
• Long-term suppressive antibiotic therapy.

• One-stage DAIR.

• One-stage exchange arthroplasty.

• Two-stage exchange arthroplasty.

• Resection arthroplasty.

• Amputation.

Rationale: The treatment of acute PJI has historically consisted of a single
irrigation and debridement, with exchange of modular parts and retention of
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the components, followedby intravenous antibiotic therapy.Despite having lower rates of patientmorbidity compared
with a 2-stage exchange arthroplasty, thismore traditional procedure also has a higher rate of failure, with reported rates
as high as 60% to 84%4-12. The utility of component retention continues to be a topic of debate13. Alternatives to
component retention include both 1- and 2-stage exchange procedures. Although these modalities offer potentially
higher rates of infection control, they are associated with substantial patient morbidity, particularly in patients with
well-fixed implants14-16. Furthermore, exchange procedures may result in substantial iatrogenic bone loss, which can
be problematic in revision total joint arthroplasty procedures, inwhich bone stockmay already be limited. The double-
DAIR protocol offers infection-control rates that are comparable with those of component-exchange procedures, but
with the lower patient morbidity associated with component-retention procedures. Furthermore, the double-DAIR
procedure provides the added benefit of retaining important bone stock.

ExpectedOutcomes:The success rate for thedouble-DAIRprocedurehas been reproducible,with infection-control
rates of 87%and 90% reported in 2 studies from a single cohort at our institution2,3. These rates represent a substantial
improvement compared with a single irrigation and debridement1, and are on par with those reported for 2-stage
exchange arthroplasty procedures17-21.The infection-control rates of the double-DAIRprocedure did not significantly
vary depending on whether infection occurred following a total knee or total hip arthroplasty. However, not sur-
prisingly, patients who underwent debridement following a revision procedure had a lower rate of success (77.1%
successful infection control) compared with patients debrided following a primary procedure (93.8% successful
infection control). We could not demonstrate an association with organism and success or failure of treatment.

Although not significant, there was a trend toward an association between the time from symptom onset to
initial treatment and infection control (p5 0.07)2. Patients with successful infection control underwent the initial
debridement an average of 6.2 days after symptom onset, compared with 10.7 days in patients in whom treatment had
failed. Several other studies have demonstrated that successful infection control is associated with earlier initial
irrigation and debridement22-27. We strongly support that, in the setting of confirmed acute PJI, prompt initiation of
treatment optimizes the chances for successful infection control.

Important Tips:
• Thorough debridement is key to successful infection control of infection.

• Antibiotic-loaded bone cement has repeatedly been demonstrated to be safe, and we recommend its use28-31.

• Extended oral antibiotics following debridement with component retention can increase infection-free
survivorship32.
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25. Holmberg A, Thórhallsdóttir VG, Robertsson O, W-Dahl A, Stefánsdóttir A. 75% success rate after open debridement, exchange of tibial insert, and
antibiotics in knee prosthetic joint infections. Acta Orthop. 2015;86(4):457-62. Epub 2015 Mar 9.

26. Kazimoglu C, Yalcin N, Onvural B, Akcay S, AgusH. Debridement, antibiotics, irrigation, and retention (DAIR) of the prosthesis after hip hemiarthroplasty
infections. Does it work? Int J Artif Organs. 2015 Aug;38(8):454-60. Epub 2015 Sep 6.

27. Urish KL, Bullock AG, Kreger AM, ShahNB, JeongK, Rothenberger SD; Infected Implant Consortium. A multicenter study of irrigation and debridement in
total knee arthroplasty periprosthetic joint infection: treatment failure is high. J Arthroplasty. 2018 Apr;33(4):1154-9.

28. Walenkamp GH, Vree TB, van Rens TJ. Gentamicin-PMMA beads. Pharmacokinetic and nephrotoxicological study. Clin Orthop Relat Res. 1986 Apr;205:
171-83.

29. Eckman JB Jr, Henry SL, Mangino PD, Seligson D. Wound and serum levels of tobramycin with the prophylactic use of tobramycin-impregnated
polymethylmethacrylate beads in compound fractures. Clin Orthop Relat Res. 1988 Dec;237:213-5.

30. Salvati EA, Callaghan JJ, Brause BD, Klein RF, Small RD. Reimplantation in infection. Elution of gentamicin from cement and beads. Clin Orthop Relat Res.
1986 Jun;207:83-93.

31. Wahlig H, Dingeldein E, Bergmann R, Reuss K. The release of gentamicin from polymethylmethacrylate beads. An experimental and pharmacokinetic
study. J Bone Joint Surg Br. 1978 May;60-B(2):270-5.

32. Siqueira MBP, Saleh A, Klika AK, O’Rourke C, Schmitt S, Higuera CA, Barsoum WK. Chronic suppression of periprosthetic joint infections with oral
antibiotics increases infection-free survivorship. J Bone Joint Surg Am. 2015 Aug 5;97(15):1220-32.

Two-Stage Debridement with Prosthesis Retention for Acute PJI

FEBRUARY 4, 2021 · VOLUME 11, ISSUE 1 · e19.00071 3

http://surgicaltechniques.jbjs.org/

