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WAGs in the MSUs 

 MOR shut down NOV 09 – JAN 11 
◦ 5 operating rooms 

 2 mobile surgery units 
◦ Mobile Medical International Corporation 

(MMIC) 
◦ 2 operating rooms 

 



WAGs in the MSUs 



WAGs in the MSUs 



WAGs in the MSUs 



WAGs in the MSUs 

 Exposure Monitoring 
◦ Passive dosimeters by 

Sensors Safety 
Products 
 Nitrous oxide (N2O) 
 Sevoflurane (Ulthrane) 
 Desflurane (Suprane) 
 Isoflurane (Forane) 

 OELs 
◦ Nitrous oxide 
 90 mg/m3  as an 8-hr 

TWA 
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 OELs (cont’d) 
◦ Halogenated agents 
 60-minute TWA 

◦ When used without nitrous oxide 
 Desflurane – 13.7 mg/m3 
 Sevoflurane – 16.4 mg/m3 

◦ When used with nitrous oxide 
 Desflurane - 3.4 mg/m3 
 Sevoflurane - 4.1 mg/m3 

 
 



WAGs in the MSUs 

 Hazard Control 
◦ Active scavenging system 
◦ General ventilation 
 Exhausts without recirculation or return 
 25 air changes/hour 
 Positive pressure 

 



WAGs in the MSUs 
 Initial sampling DEC 2009 
 Sevoflurane with nitrous oxide 
◦ OEL = 4.1 mg/m3 

 
 90  – 123 mg/m3 as 8-hr TWA* 
◦ Anesthesiologists, circulating nurse, surgeon 

 95th%tile = 134 mg/m3 
 

 
*Yes, we usually sample halogenated agents as 60-minutes TWAs but 

on this day we didn’t 
 

 



WAGs in the MSUs 

 Nitrous oxide 
◦ OEL = 90 mg/m3 

 

 Results were >180 mg/m3 

◦ 1 sample was 110 mg/m3 on 5 JAN 10 
 

 >180 mg/m3 - >84.4 mg/m3 as 8-hr TWA 
 
 



WAGs in the MSUs 

 Sample data brought instant mayhem 
◦ Concern among OR staff for their safety 
 Shutdown the MSU? 

◦ OM did “town hall meeting” 
◦ Folks had known their was a problem since 

day one but didn’t communicate it 
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WAGs in the MSUs 
 MMIC shocked at results 
◦ Joint investigation with NHP IH 

 Scavenging systems not evacuating WAGs 
◦ Allowing backflow into MSUs 

 Vacuum systems upgraded in JAN 2010 
◦ Lower static pressure losses 



WAGs in the MSUs 
 Re-evaluation 
◦ 12 days of sampling in the MSUs 
◦ Halogenated agents used on 11 of 12 days 
 Collected at total of 60 samples 
 59/60 samples  < detectable 
 14.4 mg/m3 (desflurane w/ nitrous oxide on 25 

AUG 2010 in MSU 2) 
◦ Nitrous oxide used on 11 of 12 days 
 1 sample > 180 mg/m3 (8 JUN 2010 in MSU 2) 
 All others below AL 
 0.12 – 37 mg/m3 as 8-hr TWA 



WAGs in the MSUs 

 The unexplained 
◦ Seemingly random high values 
◦ Overall higher values of H2O 

 Trust, but verify 
 The deckplate 
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