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Response/Recommendation: In total hip and knee arthroplasty and spine surgery, there is 

substantial evidence supporting the use of dilute povidone-iodine over saline as an irrigation 

solution to reduce infection rates. 

 

Strength of recommendation: Moderate  

 

Delegate Vote: 

 

Rationale: 

A total of 1,285 studies were identified from PubMed and Embase databases using relevant 

MeSH terms and keywords, and were screened in duplicate through the title and abstract 

stages. A total of 24 comparative studies with a total sample size of 114,076 patients were 

included (1–24). The studies included 5 randomized controlled trials (RCTs), 1 pilot RCT, 1 

prospective cohort, and 17 retrospective cohort studies. A majority of studies focused on 

primary (12 studies) or revision (2 studies) total joint arthroplasty (TJA), with 9 further 

studies on spine surgery and one study on open fractures.  

 

Povidone-Iodine (PVP-I)_ 

Povidone-iodine (PVP-I), either in isolation or as part of broader protocols (e.g. in addition to 

topical vancomycin or hydrogen peroxide), was the intervention evaluated in the vast 

majority of studies (20/24 studies). Of these, 14 studies across spine and TJA found 

significant reductions in infection rates with the use of PVP-I. There was a wide range of 

administration and dilution protocols. While the most commonly cited protocol included 

0.3% dilute PVP-I left in the wound for 3 minutes, this was not universal across studies. Six 

of these studies demonstrated significant reductions in infection rates with the use of dilute 

PVP-I compared to standard of care (saline) (1,5,13,17,22,25). One study did not find a 

significant difference in the initial analysis, but did detect a significant reduction in infection 

rates for hip resurfacing cases, and for total hip and knee arthroplasty cases after propensity 

matching(18). Only one study, which evaluated revision TJA only, did not find a significant 

difference when comparing povidone-iodine to saline (4). 

 

Four studies, which combined PVP-I with intrawound vancomycin (dubbed the “VIP” 

protocol by some studies), also found significant reductions in infection rate (7,9,14,21), 

while one study using the VIP protocol did not find a significant difference (24). 

 

One study which combined PVP-I with dilute hydrogen peroxide found a significant 

reduction in infection rates in spine surgery (11). One study of TJA patients, found a 

significant reduction in infection rates with the use of PVP-I lavage as part of a protocol that 

also included intravenous vancomycin and nasal mupirocin (termed “triple prophylaxis by the 

authors) (16). Finally, a study of “triple wash”, or sequential irrigation with dilute PVP-I, 

followed by dilute peroxide and normal saline was found to significantly reduce the 

superficial and deep infection rates in total knee arthroplasty patients. 

 

Chlorhexidine 



Two retrospective cohort studies evaluated the use of chlorhexidine lavage in TJA patients. 

One study found a significant reduction in infection rates (1.1% versus 2.2%) with the use of 

chlorhexidine-cetrimide lavage (23). In contrast, one study found no significant difference 

between chlorhexidine and saline in TJA infection rates (19).  

 

Hydrogen Peroxide 

One retrospective cohort study reported a significant reduction in infection rates with the use 

of dilute hydrogen peroxide compared to saline in spine surgery patients (8).  

 

Soap 

The multinational RCT FLOW Trial evaluated saline and soap in open fracture patients, and 

demonstrated a significantly higher risk of infection with the use of soap compared to saline 

(2). 

 

Adverse Events 

One study demonstrated that intra-wound use of dilute PVP-I led to sustained increases in 

systemic iodine levels as measured through urine output. However, this did not have an 

impact on thyroid function (12). Chlorhexidine is known to have cytotoxic potential and 

concerns have been raised about its prolonged use as a direct intrawound irrigation agent 

(26). 

 

With regards to PVP-I specifically, concerns about the sterility of the fluid itself, and its 

packaging, have been raised. In the 20 included studies on PVP-I, 8 specified whether or not 

the PVP-I used was sterile (sterile in 7, non-sterile in 1), but 12 did not specify. There have 

been older (>10 years ago) published reports raising concern about non-sterile and 

contaminated PVP-I (27–29). There are no studies directly comparing sterile vs. non-sterile 

PVP-I, and sterile PVP-I is not readily available in all settings, but if and when available, 

should be the preferred choice over non-sterile PVP-I.  

 

Conclusion 

While the majority of studies seem to support some form of povidone-iodine as a beneficial 

irrigation solution to reduce infection rates. Numerous national guidelines including the 

Center for Disease Control (30), the International Consensus Meeting (2018) , and a recent 

update from SHEA/IDSA/APIC(31) all recommend the use of sterile dilute PVP-I. We are 

aware of two large RCTs that will attempt to definitively establish the optimal irrigation 

solution and local antibiotic powder protocol in TJA.   



REFERENCES 

 
1. Calkins TE, Culvern C, Nam D, Gerlinger TL, Levine BR, Sporer SM, et al. Dilute Betadine Lavage 

Reduces the Risk of Acute Postoperative Periprosthetic Joint Infection in Aseptic Revision Total 
Knee and Hip Arthroplasty: A Randomized Controlled Trial. Journal of Arthroplasty. 2020 Feb 
1;35(2):538-543.e1.  

2. The FLOW Investigators. A Trial of Wound Irrigation in the Initial Management of Open 
Fracture Wounds. N Engl J Med. 2015;373:2629–41.  

3. Cohen LL, Schwend RM, Flynn JM, Hedequist DJ, Karlin LI, Emans JB, et al. Why Irrigate for the 
Same Contamination Rate: Wound Contamination in Pediatric Spinal Surgery Using Betadine 
Versus Saline. Journal of Pediatric Orthopaedics. 2020 Nov 1;40(10):E994–8.  

4. Hart A, Hernandez NM, Abdel MP, Mabry TM, Hanssen AD, Perry KI. Povidone-Iodine Wound 
Lavage to Prevent Infection After Revision Total Hip and Knee Arthroplasty. J Bone Joint Surg. 
2019;  

5. Chang FY, Chang MC, Wang ST, Yu WK, Liu CL, Chen TH. Can povidone-iodine solution be used 
safely in a spinal surgery? European Spine Journal. 2006;  

6. Fei J, Gu J. Comparison of lavage techniques for preventing incision infection following 
posterior lumbar interbody fusion. Medical Science Monitor. 2017 Jun 20;23:3010–8.  

7. Tomov M, Mitsunaga L, Durbin-Johnson B, Nallur D, Roberto R. Reducing Surgical Site 
Infection in Spinal Surgery with Betadine Irrigation and Intrawound Vancomycin Powder. Spine 
(Phila Pa 1976). 2015 Apr 1;40(7):491–9.  

8. Chen H, Yang JS, Zou P, Zhao YT, Liu TJ, Tian Y, et al. Safety and Efficacy of Hydrogen Peroxide in 
Controlling Blood Loss and Surgical Site Infection After Multisegmental Lumbar Spine Surgery: 
A Retrospective, Case-Controlled Study. World Neurosurg. 2020 Jan 1;133:e303–7.  

9. Meza BC, Talwar D, Flynn JM. Measures to reduce end-of-case wound contamination: the 
impact of intra-wound vancomycin powder and betadine irrigation on surgical site infections 
in posterior spinal fusion. Spine Deform. 2020 Feb 1;8(1):45–50.  

10. Carballo Cuello CM, Fernández-de Thomas RJ, De Jesus O, De Jesús Espinosa A, Pastrana EA. 
Prevention of Surgical Site Infection in Lumbar Instrumented Fusion Using a Sterile Povidone-
Iodine Solution. World Neurosurg. 2021 Jul 1;151:e700–6.  

11. Ulivieri S, Toninelli S, Petrini C, Giorgio A, Oliveri G. Prevention of post-operative infections in 
spine surgery by wound irrigation with a solution of povidone-iodine and hydrogen peroxide. 
Vol. 131, Archives of Orthopaedic and Trauma Surgery. 2011. p. 1203–6.  

12. Ertan MB, Başarır K, Kocaoğlu H, Ayduğan MY, Güngör E. Systemic iodine levels increase with 
povidone-iodine irrigation, but does this affect thyroid functions? A case-control study. J 
Orthop Surg Res. 2024 Dec 1;19(1).  

13. Brown NM, Cipriano CA, Moric M, Sporer SM, Della Valle CJ. Dilute Betadine Lavage Before 
Closure for the Prevention of Acute Postoperative Deep Periprosthetic Joint Infection. Journal 
of Arthroplasty. 2012;  

14. Buchalter DB, Teo GM, Kirby DJ, Schwarzkopf R, Aggarwal VK, Long WJ. Does the Organism 
Profile of Periprosthetic Joint Infections Change With a Topical Vancomycin Powder and Dilute 
Povidone-Iodine Lavage Protocol? Journal of Arthroplasty. 2021 Jul 1;36(7):S314–9.  

15. Hernandez NM, Hart A, Taunton MJ, Osmon DR, Mabry TM, Abdel MP, et al. Use of Povidone-
Iodine Irrigation Prior to Wound Closure in Primary Total Hip and Knee Arthroplasty: An 
Analysis of 11,738 Cases. Journal of Bone and Joint Surgery - American Volume. 2019 Jul 
3;101(13):1144–50.  

16. Hofmann KJ, Hayden BL, Kong Q, Pevear ME, Cassidy C, Smith EL. Triple prophylaxis for the 
prevention of surgical site infections in total joint arthroplasty. Curr Orthop Pract. 2017;  

17. Shohat N, Goh GS, Harrer SL, Brown S. Dilute Povidone-Iodine Irrigation Reduces the Rate of 
Periprosthetic Joint Infection Following Hip and Knee Arthroplasty: An Analysis of 31,331 
Cases. Journal of Arthroplasty. 2022 Feb 1;37(2):226-231.e1.  



18. Slullitel PA, Dobransky JS, Bali K, Poitras S, Bhullar RS, Gofton WT, et al. Is There a Role for 
Preclosure Dilute Betadine Irrigation in the Prevention of Postoperative Infection Following 
Total Joint Arthroplasty? Journal of Arthroplasty. 2020 May 1;35(5):1374–8.  

19. Frisch NB, Kadri OM, Tenbrunsel T, Abdul-Hak A, Qatu M, Davis JJ. Intraoperative 
chlorhexidine irrigation to prevent infection in total hip and knee arthroplasty. Arthroplast 
Today. 2017;  

20. Li LG, Zhao HX, Wang HY, Ding LF, Wang YH, Wang Y, et al. The value of sequential application 
of hydrogen peroxide, povidone-iodine and physiological saline in reducing postoperative 
infections after total knee arthroplasty: A prospective, randomized, controlled study. Knee. 
2024 Mar 1;47:53–62.  

21. Buchalter DB, Kirby DJ, Teo GM, Iorio R, Aggarwal VK, Long WJ. Topical Vancomycin Powder 
and Dilute Povidone-Iodine Lavage Reduce the Rate of Early Periprosthetic Joint Infection 
After Primary Total Knee Arthroplasty. Journal of Arthroplasty. 2021 Jan 1;36(1):286-290.e1.  

22. Lemans JVC, Öner FC, Wijdicks SPJ, Ekkelenkamp MB, Vogely HC, Kruyt MC. The efficacy of 
intrawound vancomycin powder and povidone-iodine irrigation to prevent surgical site 
infections in complex instrumented spine surgery. Spine Journal. 2019;19(10).  

23. Willigenburg NW, Yesilkaya F, Rutgers M, Moojen DJF, Poolman RW, Kempen DHR. Prosthetic 
Joint Infection and Wound Leakage After the Introduction of Intraoperative Wound Irrigation 
With a Chlorhexidine-Cetrimide Solution: A Large-Scale Before-After Study. Arthroplast Today. 
2023;19.  

24. Iorio R, Yu S, Anoushiravani AA, Riesgo AM, Park B, Vigdorchik J, et al. Vancomycin Powder 
and Dilute Povidone-Iodine Lavage for Infection Prophylaxis in High-Risk Total Joint 
Arthroplasty. Journal of Arthroplasty. 2020;35(7).  

25. Carballo Cuello CM, Fernández-de Thomas RJ, De Jesus O, De Jesús Espinosa A, Pastrana EA. 
Prevention of Surgical Site Infection in Lumbar Instrumented Fusion Using a Sterile Povidone-
Iodine Solution. World Neurosurg. 2021 Jul 1;151:e700–6.  

26. George J, Klika AK, Higuera CA. Use of Chlorhexidine Preparations in Total Joint Arthroplasty. 
Vol. 2, Journal of Bone and Joint Infection. 2017.  

27. O’Rourke E, Runyan D, O’Leary J, Stern J. Contaminated iodophor in the operating room. Am J 
Infect Control. 2003;31(4).  

28. Chang CY, Furlong LA. Microbial Stowaways in Topical Antiseptic Products. New England 
Journal of Medicine. 2012;367(23).  

29. Weber DJ, Rutala WA, Sickbert-Bennett EE. Outbreaks associated with contaminated 
antiseptics and disinfectants. Vol. 51, Antimicrobial Agents and Chemotherapy. 2007.  

30. Segreti J, Parvizi J, Berbari E, Ricks P, Berríos-Torres SI. Introduction to the centers for disease 
control and prevention and healthcare infection control practices advisory committee 
guideline for prevention of surgical site infection: Prosthetic joint Arthroplasty section. Surg 
Infect (Larchmt). 2017;18(4).  

31. Calderwood MS, Anderson DJ, Bratzler DW, Dellinger EP, Garcia-Houchins S, Maragakis LL, et 
al. Strategies to prevent surgical site infections in acute-care hospitals: 2022 Update. Infect 
Control Hosp Epidemiol. 2023;44(5).  

  

 


