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Rationale:  

 

The effectiveness of Laminar airflow (LAF) systems in reducing surgical site infections (SSI) 

and periprosthetic joint infections (PJI) during orthopaedic surgeries has been a subject of 

debate. In their landmark paper, Lidwell et al. (1982)
1
 reported reduced infection rates when 

using LAF in a multicentre randomized controlled trial (0.6% in LAF compared to 1.5% in 

conventional settings), but they failed to control for confounders, including antibiotic 

prophylaxis. Furthermore, conventional turbulent ventilation systems have evolved and current 

designs with high-efficiency particulate air filters cannot be compared to historical systems. The 

ICM 2018
2
 declared that LAF was not necessary in orthopaedic procedures. The World Health 

Organization recommends against the use of LAF system
3
.  

Using a review of PubMed and Embase (Ovid) databases we evaluated the current evidence to 

support the use of LAF in reducing SSI and PJI. Thirty-three studies were included of which 10 

were
4-13

 in the most recent systematic review and meta-analysis
14

, including studies from 2000 to 

2022. They concluded that the overall pooled OR against the use of LAF of all included studies 

was 1.70 (95% CI 1.10–2.64), and the overall pooled RR was 1.27 (95% CI 1.02–1.59) with p < 

0.05. Other earlier systematic reviews,
15,16

 found no significant advantage of LAF in reducing 

PJIs following total knee arthroplasty (TKA), with some studies even reporting higher infection 

rates for total hip arthroplasty (THA)
6,9

.  

 

Observational studies provide conflicting evidence. Brandt et al
6
 reported an increased likelihood 

of SSIs in LAF-equipped operating rooms for THA, with an odds ratio of 1.63. Conversely, 

Kakwani et al.
5
 found no infections in LAF settings compared to a 4% infection rate in non-LAF 

rooms for Austin-Moore hemiarthroplasties. A recent study by Wang et al.
12

 compared two high 

volume arthroplasty hospitals with the same surgical staff and protocols that differed only in the 

ventilation system used. They found LAF was not associated with a reduction of the risk of PJI 

(adjusted odds ratio, 0.94; 95% CI, 0.40-2.19; P = 0.89). 

 

Level 1 evidence provided by two recent randomized clinical trials (RCTs)
17,18

 has been limited 

to assessing air quality by quantifying particulate load and colony forming units but had low 



patient numbers and although they both demonstrated better air quality using LAF they were 

unable to show any improvement in SSI or PJI. LAF, as commonly used, fails to address the 

environment outside of the immediate laminar flow zone, which is about a 3m
2
 area, leaving 

implant and instrument trays exposed to any unclean air which may inadvertently blow off the 

floor or personnel outside the laminar flow zone.  

 

Perhaps the strongest evidence comes from registry-based studies using large databases. Hooper 

et al.
9
, using data from the New Zealand Joint Registry, found higher infection rates in LAF-

equipped operating rooms (OR=1.6). Meanwhile, Pinder et al.
11

 identified no discernible 

advantage of using LAF for orthopaedic trauma. 

 

Conclusions: 

 

This review does not support the routine use of LAF in major orthopaedic procedures. Not only 

is LAF expensive, but it is also resource-intensive and requires significant investment in 

installation, high energy consumption, and considerable maintenance. Consequently, in settings 

with limited resources, funds may be better allocated to interventions with demonstrable 

efficacy, such as preoperative skin preparation and standardized infection prevention protocols. 

However, maintaining clean air exchange rates and controlling contamination in critical zones 

should remain a priority, regardless of LAF use. 

 

References: 

 

1. Lidwell OM, Lowbury EJ, Whyte W, Blowers R, Stanley SJ, Lowe D. Effect of 

ultraclean air in operating rooms on deep sepsis in the joint after total hip or knee 

replacement: a randomised study.BMJ(ClinResEd).1982;285(6334):10-14.  

2. Aalirezaie A, Akkaya M, Barnes CL, Bengoa F, Bozkurt M, Cichos KH, Ghanem E, 

Darouiche RO, Dzerins A, Gursoy S, Illiger S, Karam JA, Klaber I, Komnos G, 

Lohmann C, Merida E, Mitt P, Nelson C, Paner N, Perez-Atanasio JM, Reed M, 

Sangster M, Schweitzer D, Simsek ME, Smith BM, Stocks G, Studers P, Talevski D, 

Teuber J, Travers C, Vince K, Wolf M, Yamada K, Vince K. General Assembly, 

Prevention, Operating Room Environment: Proceedings of International Consensus on 

Orthopedic Infections. J Arthroplasty. 2019Feb;34(2S):S105-S115. 

3. World Health Organization. Global guidelines for the prevention of surgical site 

infection. Geneva:WHO;2016. 

4. Friberg B, Friberg S, Ostensson R, Burman LG. Surgical area contamination–

comparable bacterial counts using disposable head and mask and helmet aspirator 

system, but dramatic increase upon omission of headgear:an experimental study in 

horizontal laminar air-flow. J Hosp Infect2001;47(2):110–5. 

5. Kakwani RG, Yohannan D, Wahab KH. The effect of laminar air-flow on the results 

of Austin-Moorehemiarthroplasty.Injury.2007;38(7):820–3. 

6. Brandt C, Hott U, Sohr D, Daschner F, Gastmeier P, Rüden H. Operating room 

ventilation with laminar airflow shows no protective effect on the surgical site infection 

rate in orthopedic and abdominalsurgery.AnnSurg.2008;248(5):695–700.  



7. Nilsson KG, Lundholm R, Friberg S. Assessment of horizontal laminar air flow 

instrument table for additional ultraclean space during surgery. 

JHospInfect.2010;76(3):243–6. 

8. Sossai D, Dagnino G, Sanguineti F, et al. Mobile laminar air flow screen for additional 

operating room ventilation: reduction of intraoperative bacterial contamination during 

total knee arthroplasty. JOrthopaedTraumatol.2011;12:207–11. 

9. Hooper GJ, Rothwell AG, Frampton C, Wyatt MC. Does the use of laminar flow and 

space suits reduce early deep infection after total hip and knee replacement?: The ten-

year results of the New Zealand Joint Registry. JBoneJtSurgBr.2011;93(1):85–90.  

10. Bosanquet DC, Jones CN, Gill N, Jarvis P, Lewis MH. Laminar flow reduces cases of 

surgical site infections in vascular patients. Ann R Coll Surg Engl. 2013; 95(1): 15–9.  

11. Pinder EM, Bottle A, Aylin P, Loeffler MD. Does laminar flow ventilation reduce the 

rate of infection? An observational study of trauma in England. Bone Jt J. 2016; 98-

B(9):1262–9.  

12. Wang Q, Xu C, Goswami K, Tan TL, Parvizi J. Association of laminar airflow during 

primary total joint arthroplasty with periprosthetic joint infection. JAMA Netw Open. 

2020; 3(10): e2021194.  

13. Langvatn H, Schrama JC, Cao G, et al. Operating room ventilation and the risk of 

revision due to infection after total hip arthroplasty: assessment of validated data in the 

Norwegian Arthroplasty Register. J Hosp Infect. 2020;105(2):216–24. 

14. Ouyang X, Wang Q, Li X, Zhang T, Rastogi S. Laminar airflow ventilation systems in 

orthopaedic operating room do not prevent surgical site infections: a systematic review 

and meta‑analysis. J Orthop Surg Res. 2023 Aug 5; 18(1): 572. 

15. Gastmeier P, Breier AC, Brandt C. Influence of laminar airflow on prosthetic joint 

infections: a systematic review. J Hosp Infect 2012;81:73–78. 

16. McHugh SM, Hill AD, Humphreys H. Laminar airflow and the prevention of surgical 

site infection. More harm than good? Surgeon 2015; 13: 52–58. 

17. Kirschbaum S, Hommel H, Strache P, Horn R, Falk R, Perka C. Laminar air flow 

reduces particle load in TKA-even outside the LAF panel: a prospective, randomized 

cohort study. Knee Surg Sports Traumatol Arthrosc. 2021 Nov; 29(11): 3641-3647. 

18. Morris BJ, Kiser CJ, Laughlin MS, Sheth MM, Dunn WR, Elkousy HA, Edwards 

TB. A localized laminar flow device decreases airborne particulates during shoulder 

arthroplasty: a randomized controlled trial. J Shoulder Elbow Surg. 2021 Mar; 30(3): 

580-586. 

 

 

 


