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To the Editor,

Chronic exposure to waste anesthetic gas (WAG) and

the potential threat of morbidity to medical personnel has

been a subject of contentious debate for close to five

decades.1 Awareness of the topic has led to substantial

ventilation improvements in operating rooms (ORs).2

Postanesthesia care units (PACUs), however, are built

differently from ORs with regard to ventilation standards.3

The National Institute for Occupational Safety and

Health (NIOSH) set the recommended exposure limit for

anesthetic gas.4 Specifically, NIOSH recommends that

during a period of eight hours the concentration of nitrous

oxide should not exceed 50 parts per million (ppm), and the

halogenated ethers should not exceed 2 ppm. When both

are used in the same setting, these values drop to 25 ppm

and 0.5 ppm, respectively.

Waste anesthetic gas in the PACU is generated by

patients exhaling gases they were given during surgery.4

Here, we describe the daily measurement of WAG in a

pediatric PACU over two non-consecutive weeks. These

two time periods reflect two workloads (and thus patient

loads) in the PACU, with a week in July representing a

period of reduced OR activity and a week in October

representing a period of regular OR activity.

Following approval of the University of Alberta Health

Research Ethics Board (2014-06-27) a MIRAN� 205B

Series SapphIRe portable ambient air analyzer (Thermo

Electron Corporation, Waltham, MA, USA) was used to

measure the sevoflurane concentration. Utilizing infrared

spectroscopy, this analyzer has an accuracy of ±10% and a

detection limit of 0.04 ppm for sevoflurane.

Because nitrous oxide was used as part of the mask

induction and was demonstrable on a test measurement in

the PACU, we assumed that the recommended exposure

limit for sevoflurane was 0.5 ppm. During the week in July,

there were a total of 99 cases, in 85 of which sevoflurane

was used. Looking specifically at an eight-hour work

period from 8:30 to 16:30, the recommended ceiling

concentration of 0.5 ppm was exceeded on each day for 87,

69, 114, 75, and 78 min, respectively, from Monday to

Friday (Figure). During the week in October, there were a

total of 126 cases, in 112 of which sevoflurane was used.

The ceiling concentration of 0.5 ppm was exceeded for

243, 111, 66, 345, and 99 min, respectively, from Monday

to Friday over the same eight-hour period (Figure).

This study showed that, even in a modern PACU that

was constructed according to current building standards,

ambient air levels of WAG exceeded the recommendations.

In addition, the WAG levels were related to the number of

patients who received care. Although there is no evidence

that these exposure levels place our staff at risk for long-

term morbidity, these findings suggest an opportunity to

reduce WAG exposure. Two paths can be taken to achieve

permanent reduction. First, we, as anesthesiologists, could

‘‘pollute’’ less. That is, we could consider extubating

patients with less volatile gases that remain in the patient’s

body or use intravenous anesthetics more often. Second,

facilities management and engineering personnel could

rethink the design of the PACU to improve the overall

clearance of ambient air.

We hope that this communication brings renewed

attention to WAG in PACUs. The recommended

exposure limit has not changed since 1977, despite a

significant change in the inhalational anesthetics used in
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practice during that 40-year period. The most recent

NIOSH update, which appeared in 1994, included a

warning that researchers had not been able to identify a

safe level of exposure for these new agents.5 Future

research is required to understand the impact of WAG on

health care workers and to develop methods to lower

workplace exposure to WAG in the PACU.
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