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SH79: Is there a role for debridement, antibiotics and implant retention (DAIR) when 
treating acute shoulder PJI? 
 
Liaison: Surena Namdari 
Lead Delegate: Mark Falworth 
Supportive Delegates: Fernando Santana; Gabor Skaliczki  
 
Response: DAIR may have a role in the “early” management of acute PJI with well-fixed, and 
especially modular, implants. 
 
Strength of Recommendation: Limited  
 
Delegate Vote: 47 (92%) agree; 0 disagree; 4 (8%) abstain 
 
Rationale: A comprehensive literature search was performed in 2024 using databases: 
Medline, Embase, Web of Science, CINAHL, Scopus, Cochrane, Clinicaltrial.gov and PubMed 
to identify all studies on irrigation and debridement with implant retention (DAIR) when 
treating acute shoulder PJI. The search terms were  Periprosthetic Joint Infection or Prosthesis-
Related Infections, Shoulder or Shoulder Pain or Shoulder Joint or shoulder, Shoulder Joint or 
Arthroplasty, Replacement, Shoulder or Arthroplasty, Replacement or shoulder arthroplasty or 
Joint Prosthesis, Surgical Wound Infection or Shoulder Prosthesis or Anti-Bacterial Agents 
or intrawound shoulder or Vancomycin, Arthroplasty, Replacement, Shoulder/ or Prosthesis-
Related Infections or Anti-Bacterial Agents or chronic shoulder periprosthetic joint infection 
or Shoulder Joint, debridement, antibiotics and implant retention, persistent positive culture 
or positive culture, Orthopaedic / orthopedic procedures or orthopaedic / orthopedic surgical 
protocols or Postoperative Complications.  The systematic review software Rayyan was used 
to deduplicate the articles and for the literature screening process. Inclusion criteria for the 
search were English language articles, all papers include the shoulder arthroplasty, or 
Periprosthetic Joint Infection. Exclusion criteria were non-English language articles, animal 
studies, single case studies, case report studies, cancer, dentistry, knee, hip, ankle, spine, and 
elbow papers, however due to the low number of relevant publications found, relevant lower 
limb PJI publications were also reviewed. 

Although debridement, antibiotics, and implant retention (DAIR) for a well-fixed 
implant may have a role in the acute management of prosthetic joint infection (PJI), there are 
no prospective or randomised studies to clarify its effectiveness. This is compounded by the 
many variables included in the reported studies, which are of low power and vary with respect 
to timing, type of implant (anatomic vs. reverse), whether modular components are exchanged, 
method of irrigation/debridement, patient co-morbidities, virulence of the organism, and 
whether supplementary local or systemic treatment regimens are used. Timing however is 
suggested as being the most critical factor secondary to the formation of the biofilm, thereby 
limiting infection eradication.  

There is, however, also no standardisation of what constitutes an acute infection, but it 
has been suggested by the Infectious Diseases Society of America, that acute shoulder PJI 
includes those cases that present within one month of the index surgery [1]. However, 
intervention within three months of the initial surgery is routinely used in shoulder related PJI 
publications [2 - 6]. Furthermore, the timing of the formation of the biofilm is not known and 
is likely to vary, which could account for some variation in the success of DAIR [7,8].  The 
duration of the symptoms related to the onset of infection has therefore also been suggested as 
being integral to the success of DAIR, with reports that experiencing symptoms for less than 
21 days before intervention is linked to its potential success [1,4,5,9,10,11].  
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The lack of standardisation of definitions causes difficulties. Reports of outcomes 
following early diagnosis (< 3 months) and DAIR have been reported. In studies where DAIR 
was combined with polyethylene liner (PE) and glenosphere exchange in acute infections, 57% 
success was reported in a series of only seven patients, but 100% success was reported in a 
study of 8 cases, but where more than one DAIR procedure was undertaken in 6 shoulders (2.5 
+/- 1.6 revision procedures) [10,12].  In a series where DAIR was performed with only PE 
exchange, 3 of 7 cases (43%) were reported as successful, which was similar to 50% (2 of 4 
cases) in another study [13,14]. In contrast, studies reporting outcomes of DAIR with no 
modular exchange have also reported a success rate of 70.6% in a series of 17 patients where 
the treatment was undertaken in chronic cases, more than 12 months following implantation, 
which mirrors a success rate of 68.6% and 69.6% in two systemic reviews [15.16,17]. 50% 
success (2 of 4 shoulders) has also been reported using DAIR for acute infection without 
modular exchange [9].  

Although any reported success of DAIR may be attributable to the timing of the surgical 
intervention, the outcomes are conflicting and other variables have also been suggested [18]. 
These include the presence of highly virulent organisms, such as methicillin-resistant S. aureus 
(MRSA), patient specific factors, and whether modular components are exchanged [4, 19]. The 
perceived relevance of the biofilm formation in the use of DAIR would suggest that 
debridement alone would be less successful than the exchange of modular components. 
Component exchange also has the theoretical benefit of decreasing the biofilm load, whilst also 
improving surgical access for sample collection, meticulous synovectomy, debridement and 
irrigation, all of which might increase the chance of successful treatment [2,7,20]. There is 
however no standardisation of the choice of irrigation fluid or its mode of delivery, which 
further confuses outcomes.  

The theoretical advantage of a successful DAIR, particularly for reverse shoulder 
arthroplasty which is amenable to modular exchange, is to achieve better functional outcomes 
compared with single or two stage revision. A standardised technique, and adequate 
antimicrobial treatment remain crucial to the success of DAIR, however the use of antibiotics 
with bactericidal activity against biofilm producing microorganisms has also been suggested 
to improve outcomes [4,18,21]. The use of antibiotic loaded hydrogel gels and calcium 
phosphate antibiotic carriers may also play a role in improving outcomes, but there is currently 
no evidence for their use in shoulder PJI [22,23].  

DAIR may therefore have a role in the management of acute shoulder PJI, providing 
adequate definitions regarding the timing of intervention, and the standardisation of what 
constitutes a DAIR, are defined, thereby enabling the development of prospective and 
informative studies. 
 
 
References: 
 

1. Osmon DR, Berbari EF, Berendt AR, Lew D, Zimmerli W, Steckelberg JM, Rao N, 
Hanssen A, Wilson WR. Diagnosis and management of prosthetic joint infection: 
clinical practice guidelines by the Infectious Diseases Society of America. Infectious 
Diseases Society of America. Clin Infect Dis. 2013 Jan;56(1):e1-e25. 

 
2. Sperling JW, Kozak TK, Hanssen AD, Cofield RH. Infection after shoulder 

arthroplasty. Clin Orthop Relat Res.  2001 Jan:(382):206-16. 
 

3. Jerosch J, Schneppenheim M. Management of infected shoulder replacement. Arch 
Orthop Trauma Surg. 2003 Jun;123(5):209-14. 



 3 

 
4. Zimmerli W, Tramuz A, Ochsner PE. Prosthetic-joint infections. N Engl J Med. 2004 

Oct 14;351(16):1645-54. 
 

5. Rangan A, Falworth M, Watts AC, Scarborough M, Thomas M, Kulkarni R, Rees J. 
Investigation and Management of Periprosthetic Joint Infection in the Shoulder and 
Elbow: Evidence and consensus based guidelines of the British Elbow and Shoulder 
Society. J.Shoulder Elbow. 2018 Jul;10(1 Suppl):S5-S19.  

 
6. Nazzal EM, Herman ZJ, Como M, Kaarre J, Reddy RP, Wagner ER, Klatt BA, Lin A. 

Shoulder Periprosthetic Joint Infection: Principles of Prevention, Diagnosis, and 
Treatment. J Bone Joint Surg Am. 2024 Dec 4;106(23):2265-2275. 

 
7. Arnold WV, Shirtliff ME, Stoodley P. Bacterial biofilms and periprosthetic infections. 

J Bone Joint Surg Am. 2013 Dec 18;95(24):2223-9. 
 

8. Saeed K, McLaren AC, Schwarz EM, Antoci V, Arnold WV, Chen AF et al. 2018 
international consensus meeting on musculoskeletal infection: Summary from the 
biofilm workgroup and consensus on biofilm related musculoskeletal infections. J 
Orthop Res. 2019 May;37(5):1007-1017.   

 
9. Dennison T, Alentorn-Geli E, Assenmacher AT, Sperling JW, Sánchez-Sotelo J, 

Cofield RH. Management of acute or late hematogenous infection after shoulder 
arthroplasty with irrigation, débridement, and component retention. J Shoulder Elbow 
Surg. 2017 Jan;26(1):73-78. 

 
10. Bdeir M, Dally FJ, Assaf E, Gravius S, Mohs E, Hetjens S, Darwich A. Periprosthetic 

Infections of the Shoulder Joint: Characteristics and 5-Year Outcome of a Single-Center 
Series of 19 Cases. Antibiotics (Basel). 2021 Sep 18;10(9):1125. 

 
11. Kunutsor SK, Beswick AD, Whitehouse MR, Wylde V, Blom AW. Debridement, 

antibiotics and implant retention for periprosthetic joint infections: A systematic review 
and meta-analysis of treatment outcomes. J Infect. 2018 Dec;77(6):479-488. 

 
12. Jacquot A, Sirveaux F, Roche O, Favard L, Clavert P, Molé D. Surgical management of 

the infected reversed shoulder arthroplasty: a French multicenter study of reoperation 
in 32 patients. J Shoulder Elbow Surg. 2015 Nov;24(11):1713-22. 

 
13. Zavala JA, Clark JC, Kissenberth MJ, Tolan SJ, Hawkins RJ. Management of deep 

infection after reverse total shoulder arthroplasty: a case series. J Shoulder Elbow Surg. 
2012 Oct;21(10):1310-5. 

 
14. Ortmaier R, Resch H, Hitzl W, Mayer M, Stundner O, Tauber M. Treatment strategies 

for infection after reverse shoulder arthroplasty. Eur J Orthop Surg Traumatol. 2014 
Jul;24(5):723-31. 

 
15. Kew ME, Mathew JI, Wimberly AC, Fu MC, Taylor SA, Blaine TA, Carli AV, Dines 

JS, Dines DM, Gulotta LV. Outcomes after débridement, antibiotics, and implant 
retention for prosthetic joint infection in shoulder arthroplasty. J Shoulder Elbow Surg. 
2024 Feb;33(2):e68-e78.  



 4 

 
16. Nelson GN, Davis DE, Namdari S. Outcomes in the treatment of periprosthetic joint 

infection after shoulder arthroplasty: a systematic review. J Shoulder Elbow Surg. 2016 
Aug;25(8):1337-45.  

 
17. Aksoy T, Yilmaz A, Beydemir A, Yataganbaba A, Huri G. Comparison of surgical 

treatment options in periprosthetic shoulder infections: a systematic review from 2016 
to 2022. Ann Jt. 2023 Apr 30;8:20.  

 
18. Lemmens L, Geelen H, Depypere M, De Munter P, Verhaegen F, Zimmerli W, Nijs S, 

Debeer P, Metsemakers WJ. Management of periprosthetic infection after reverse 
shoulder arthroplasty. J Shoulder Elbow Surg. 2021 Nov;30(11):2514-2522. 

 
19. Tornero E, Morata L, Martínez-Pastor JC, Bori G, Climent C, García-Velez DM, 

García-Ramiro S, Bosch J, Mensa J, Soriano A. KLIC-score for predicting early failure 
in prosthetic joint infections treated with debridement, implant retention and antibiotics. 
Clin Microbiol Infect. 2015 Aug;21(8):786.e9-786.e17. 

 
20. Garrigues W, Zmistowski B, Cooper A, Green A, and ICM Shoulder Group. 

Proceedings from the 2018 International Consensus Meeting on Orthopedic Infections: 
evaluation of periprosthetic shoulder infection. J Shoulder Elbow Surg. 2019 Jun; 
28(6S):S32-66. 

 
21. Lora-Tamayo J, Parra-Ruiz J, Rodríguez-Pardo D, Barberán J, Ribera A, Tornero E, 

Pigrau C, Mensa J, Ariza J, Soriano A. High doses of daptomycin (10 mg/kg/d) plus 
rifampin for the treatment of staphylococcal prosthetic joint infection managed with 
implant retention: a comparative study. Diagn Microbiol Infect Dis. 2014 Sep;80(1):66-
71. 

 
22. Reinisch K, Schläppi M, Meier C, Wahl P. Local antibiotic treatment with calcium 

sulfate as carrier material improves the outcome of debridement, antibiotics, and 
implant retention procedures for periprosthetic joint infections after hip arthroplasty - a 
retrospective study. J Bone Jt Infect. 2022 Jan 20;7(1):11-21. 

 
23. De Meo D, Martini P, Pennarola MF, Guarascio G, Rivano Capparuccia M, Iaiani G, 

Candela V, Gumina S, Villani C. Hydrogel Coating versus Calcium Sulphate Beads as 
a Local Antibiotic Carrier for Debridement Procedures in Acute Periprosthetic Joint 
Infection: A Preliminary Study. Gels. 2023 Sep 18;9(9):758. 


