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Operating Theater Environment:  Myths 

and Facts



Common Myth

ÅDoor openings and traffic do not have an impact 

on clinical outcomes



This is not a new conceptéé

ÅBidirectional airflow

ÅTemperature 

differential of  4o in the 

adjacent room

Beck and Frank Am J Surg 1973:125



Frequency

Å116 joint arthroplasty cases

Å9657 door openings; 4807 during primary 

procedures and 4854 during revisions
Panahi et al.  Clin Orthop Relat Res 2012;470:2690-4



Who opens the doors

Panahi et al.  Clin Orthop Relat Res 2012;470:2690-4



What procedures are associated with 

highest traffic volumes

Lynch et al.  Am J Med Qual 2009; 24:45-52



When are doors opened?

Lynch et al.  Am J Med Qual 2009; 24:45-52



Traffic and door openings are linked

Lynch et al.  Am J Med 

Qual 2009; 24:45-52
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Traffic and impact on air quality

Å52/91(57%) air samples exceeded 

recommended levels of <10 CFU/m3 during 30 

orthopedic and trauma surgeries

ÅThere was a strong correlation between CFU/m3

and traffic (r=0.74, p=0.001)

Andersson et al. AJIC 2012:40;  750-5



Impact on SSI

Å46 consecutive cardiac cases (5 SSI-10.9%)

ÅMean door opening per case was 92.9 (45-205), 

and 19.2 openings per hour (6.4-38.2)

ÅDoor opened ~ 10.7% of each hour operated

Young and OôRegan Interact Cardio Thorac Surg 2010:10;  526-9



Common Myth

ÅTraffic does not have an impact on clinical 

outcomes

ÅGood ventilation can overcome excess traffic



Risk factors for particulate and 

microbial contamination in the OR

ÅObserved 23 operations in 3 conventional ORs

ÅAir particles >0.5ɛm and > 5ɛm were measured

Å98% of particles were composed of fine 

particulate matter

ÅDoor opening impacted concentrations 

negatively and accounted for 43-66% of 

variation in particle counts --depending on 

particle size.  This was associated with 

increased bacterial counts

Scaltriti et al.  JHI 2007; 66, 320-6



Common Myth

ÅTraffic does not have an impact on clinical 

outcomes

ÅGood ventilation can overcome excess traffic

ÅObservation is a good way to monitor OR traffic



Is it worth monitoring traffic

Å2 phases:  

ïphase 1ðsecret monitoring 

ïphase 2ðknown monitoring

ÅMonitoring of traffic may require new and novel 

methods

Parikh et al. J Pediat Orthop 2010:30;  617-23



Common Myth

ÅTraffic does not have an impact on clinical 

outcomes

ÅGood ventilation can overcome excess traffic

ÅObservation is a good way to monitor OR traffic

ÅSutures are better than staples



Wound closure

ÅSystematic review

Å11 papers included, 13,661 observations

ÅWound closure with staples decreases operative 

time

ÅNo difference in SSI rates, post surgical 

complications, or LOS based on wound closure

Hemming et al.  PlosOne 2013;8(10)e75132. doi:10.1371/pone.one.0075132



Fact

ÅNoise is distracting



Noise matters!

Å35  elective GI procedures

ÅNoise level measured in decibles

ÅOutcome:  SSI rates 6/35 (17%)

Kurmann et al Br J Surg 2010; 97 (suppl 3):7



Fact

ÅNoise is distracting

ÅDecreasing traffic decreases SSI rates



A bundle in colorectal surgery

Å1537 colorectal procedures between 2008-2011

ÅBundle included:

ïPerioperative prophylaxis

ïNormothermia

ïAppropriate hair removal

ïDiscipline in the OR

ÅBundle compliance increased from 10-60%

Å300 SSI (19.5%)

ÅSSI associated with increased LOS (18 days) 

and increased 6 month mortality(OR=2.7 95% CI 

1.8-4.2)
Crolla et al. PlosOne 2012; 7(9):e44599. doi.10.1371/journal.pone.0044599



A bundle in colorectal surgery

Crolla et al. PlosOne 2012; 7(9):e44599. 

doi.10.1371/journal.pone.0044599

36% SSI 

reduction 



A bundle in vascular surgery

Å720 vascular procedures between 2009-2011

ÅBundle included:

ïPeri-operative prophylaxis

ïPeri-operative normothermia

ïAppropriate hair removal

ïDiscipline in the OR

ÅBundle compliance increased from 10-60%

Å75 SSI (10.4%); 25/75-deep infections (3.5%)

Van der Slegt et al. PlosOne 2013; 8(8):e71566. doi.10.1371/journal.pone.0071566



Impact of an SSI prevention bundle in vascular 

surgery

Van der Slegt et al. PlosOne 2013; 8(8):e71566. 

doi.10.1371/journal.pone.0071566

51% SSI 

reduction 



Fact

ÅNoise is distracting

ÅVentilation in the operating room is important



Summary of special-ventilation hospital 

areas

Airborne                  Compromised Host          Operating 

Isolation Room Room

Air pressure Negative Positive                           Positive 

Air changes > 6 renovation > 15                                15 or 25 (20)       

> 12 new construction

Sealed Yes Yes Yes      

Directed Clean-to-dirty (HCW clean) Clean-to-dirty                   Displacement 

(pt clean)                         airflow-flow 

away

from surgical 

site 

Filters 90% (dust-post) 99.97%a 90% 

Recirculation No Yes Yes
aFungal filter at point of use - HEPA 99.97% @ 0.3 mm particles



Standards

ÅMaintain positive pressure in relation to corridors 

and adjacent areas (IB,IC)

ÅMaintain >15 air exchanges, of which 3 are fresh 

air (IC)

ÅIn rooms not engineered for horizontal laminar 

airflow, introduce air at the ceiling and exhaust 

air near the flow (IC)

ÅDo not use UV light (IB)

ÅKeep doors closed except for the passage of 

equipment, personnel, patients. Limit entry to 

essential personnel (IB)
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5210a1.htm



Facility Standards

http://www.fgiguidelines.org/pdfs/2001guidelines.pdf



Summary thoughts!

ÅVentilation should remove particles > 5ɛm

ÅFor orthopedic procedures or those where 

implants are used, filtration should remove 

particles > 0.3ɛm

ÅACH to achieve < 50-150 CFU/m3 of air should 

be achieved in OR

ÅNo standards for air sampling in ORs

ÅSampling in ORs should be limited to outbreaks, 

validation of protocols or changes in materials 

that could influence microbial content

Dharan and Pittet, JHI 2002:51; 79-84



Laminar flow

ÅUnidirectional ceiling 

systems assessed in 80 

orthopedic cases

ÅMultivariable regression 

revealed that LAF only 

impacted microbial  

counts over the 

instrument table 

(duration of surgery and 

number of persons in 

OR did not impact
Diab-Elschahawi et al. AJIC 2011; 39 e25-9



Fact

ÅNoise is distracting

ÅDecreasing traffic decreases SSI rates

ÅChecklists work



Do Intra-operative Checklists Work?

Haynes et al NEJM 2009:360;491

ÅBefore (n=3733) and 

after (n=3955) 

evaluation of a 19 

element checklist 

Å8 hospitals 

representing a variety 

of economic 

circumstances & 

diverse patient 

populations (WHO 

Safe Surgery Saves 

Lives Study Group).


